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1.0 INTRODUCTION 
Hollingsworth & Vose Company (H&V), through Hyalus, Inc. (a wholly owned subsidiary of H&V), is 

proposing to construct a new major stationary source consisting of a specialty glass fiber manufacturing 

facility (proposed facility) in Hawkinsville, Georgia.  H&V currently owns and operates an existing minor 

stationary source in Hawkinsville which manufactures specialty aqueous and solvent based filter paper by 

continuous web process  under Title V Operating Permit No. 2621-235-0008-V-04-0.  The proposed facility 

will be located contiguously on the same property as the existing facility.  However, because the proposed 

facility and the existing facility do not belong to the “same industrial grouping”—that is, they do not belong 

to the same ‘‘Major Group’’ and have separate two-digit SIC codes as described in the Standard Industrial 

Classification Manual—the proposed facility will be a separate major stationary source.  

The proposed facility will be one of the 28 named source categories (Glass Fiber Processing Plants) for 

which the Federal Major Source threshold is 100 tons per year of any regulated NSR pollutant.  The 

potential to emit (PTE) carbon monoxide (CO) from the proposed facility was determined to be above this 

threshold. As a result, the proposed facility is a Federal Major Source, subject to the NSR/PSD permitting 

program.  

Golder Associates Inc. (Golder) was retained by H&V to prepare the enclosed PSD permit application for 

the proposed facility. H&V is proposing to operate 1 furnace, 4 forehearths, and 44 rotary fiberizing positions 

as their primary production equipment.  H&V is seeking a PSD permit for CO, oxides of nitrogen (NOx), 

particulate (PM), particulate matter less than 10 and 2.5 microns in aerodynamic diameter (PM10 and PM2.5, 

respectively), PM2.5 and greenhouse gases (GHGs) for the proposed facility based on this equipment, as 

shown in Section 3 of this document.   

1.1 Facility Background 
The proposed facility will be located in Hawkinsville, Georgia along the Ocmulgee River, which runs along 

the eastern edge of the facility property.  Hawkinsville is located in an area with minimal terrain features.  

An aerial photo of Hawkinsville and the site of the proposed facility is shown in Figure 1.  The site of the 

proposed facility and the facility property line are shown in Figure 2.  Buildings associated with the proposed 

facility, are shown in Figure 3. 

1.2 Process Description 
The first stage of manufacturing the glass fiber will involve melting solid raw materials in an electrically-

heated melting furnace. The molten glass will then be delivered via natural gas-fueled forehearths to 

stations that will produce the fiber using rotary fiberizers.  Natural gas will be combusted to maintain molten 

glass temperature as it passes through the forehearths. To develop emission factors for the facility, the 

fiberizers are classified as either rotary fine or rotary coarse.  In both cases, the glass fibers are typically 

hundreds of microns in length, which is what allows the fibers to form mats for collection and for use in final 
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products. As a result, the aerodynamic diameters of the fibers produced by H&V are typically expected to 

exceed several microns.   

To clarify the nomenclature used by the proposed facility, a detailed process flow diagram has been 

prepared and can be found in Figure 4.  Table 1-1 below summarizes the organization of the production 

line (GF1), and the fiberizers located in HA.  

Table 1-1: Proposed Facility Processes  

 
The following is a description of the manufacturing process from raw material receipt through product 

collection and emissions control. 

1.2.1 Raw Material Loading and Blending 
Super sacks and bulk trucks of raw materials will be received from off-site sources. The raw material 

received may include, but is not limited to; soda ash, borax, syenite, sand, fluorspar, zinc oxide, potassium 

carbonate, burnt dolomite, and barium. Bulk truck and super sack raw materials will be unloaded through 

separate unloading stations up to the third floor batch tower processing area. The batch tower will consist 

of eight individual raw material hoppers. Particulate emissions from each hopper will be vented to 

atmosphere through six passive high efficiency dust filters. Raw materials in each hopper will be loaded by 

weight into batch weigh hoppers, which weigh the ingredients for the desired glass product recipe. Next, 

the weighed raw materials will be directed to the mixing tank where the glass product recipe is blended. 

Particulate emissions generated from the weigh bin and mixing tank will also be vented to atmosphere 

through a high efficiency filter bank.  

Processed material received from the mixing tank will be transported to a feed hopper. The feed hopper 

will include a chute that transfers the good batch material to a conveyor continuously feeding processed 

material onto the top of a bed of molten glass inside the glass melt furnace. The raw material waste will be 

transported to a bad batch bin. The feed hopper and bad batch bin will vent particulate emissions though a 

single filter isolated by an automatic butterfly valve.  

1.2.2 Glass Melt Furnace 
Inside the glass melt furnace, newly processed material of a specific recipe will be added to the surface of 

the molten glass already present, thereby ensuring a continuous homogeneous mixture. The glass melt 

furnace will be a cold top electrically heated design. Fumes resulting from the melting of the bulk materials 

in the glass melt furnace will be vented to a baghouse for control. Controlled emissions from the particulate 

Plant Production Line Furnace ID Fiberizers 

HA GF1 Melt Furnace 1 Maximum 44 Total Positions 
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control device will exhaust through a single stack. An emergency generator will be located onsite and will 

operate only to keep the glass molten in the furnace throat in the event that power is interrupted. Emissions 

will be limited to combustion of ultra-low sulfur diesel fuel as needed. The emergency generator will operate 

no more than 100 hours per year for non-emergency purposes. 

1.2.3 Forehearths 
The forehearths will receive molten glass at high temperatures from the glass melt furnace. Each of the 

four forehearths will maintain the molten glass at the high temperature needed for it to flow into a specific 

fiberizer. The forehearths will also be able to deliver molten glass to a glass patty former or to a station that 

produces glass cullet. Glass patties and cullet are glass that has hardened. Patties are glass that has 

hardened in a mold.  Cullet is formed from molten glass that has been routed to a fiberizer position that is 

inactive.  The molten glass stream is then directed around the fiberizer position in a water cooled trough. 

Cullet forms into hardened glass with an amorphous shape.  

Unlike the glass melt furnace, the forehearths will utilize natural gas combustion to maintain the molten 

glass temperature. Natural gas combustion emissions from each forehearth will be captured by suspended 

hoods and conveyed through ductwork to vent from a common forehearth exhaust stack.  

1.2.4 Fiberizers (Rotary) 
Rotary fiberizer positions will receive molten glass from the forehearth. The molten glass will be fed to a 

rotary spinner which utilizes centrifugal forces to push the molten glass outward through small holes 

resulting in thin glass fibers. The newly formed glass fibers will be pneumatically conveyed to collection 

drums for capture and packaging.  

As an alternative to receiving molten glass from the forehearth, it may be desirable to deploy re-melters on 

some rotary fiberizer positions.  This technology allows the facility to recycle glass patties and cullet by 

placing this glass in a hopper and then melting it with electric heaters.  This molten glass is then processed 

through the rotary fiberizer in the same manner as described in the previous paragraph. 

1.2.5 Cooling Towers 
Wet Cooling towers will be utilized to condition the air used in various processes at the proposed facility 

and to cool the closed-loop cooling water on the fiberizers. The proposed facility will utilize cooling towers 

with three cells.  A drift eliminator will be installed in the cooling towers that has a drift rate of 0.001%. 

. 

1.2.6 Product Collection 
After glass fibers have been created by the rotary fiberizers, the product is collected on a small drum screen 

(also called a condenser).  The drum is a spinning cylinder with small holes.  A fan will be used to pull air 
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from inside the drum. As the air is sucked through the outside holes in the drum, the fiber will collect on the 

drum surface. The glass fibers then build up a mat on the drum.  The mat is then removed automatically for 

product packaging. Some particulate, including fibers, will pass through the collection drums. Each drum 

will vent particulate emissions through a high-efficiency rotary drum filter with additional filter stages prior 

to exhausting to atmosphere (Further described in BACT analysis for PM control).   

1.2.7 Emission Control 
H&V is seeking a PSD permit for the proposed facility due to the potential emissions of CO, NOx, PM, PM10, 

PM2.5 and GHGs. Accordingly, a Best Available Control Technology (BACT) assessment has been prepared 

for the sources of the aforementioned pollutants. Additional details on the BACT determination are provided 

in section 4, and the attached BACT assessment (Attachment 2).  A PSD permit is not being proposed for 

Fluorides (F) because the facility is proposing to take a federally enforceable emission limit on F below the 

Significant Emission Rate (SER) of 3 tons per year, thereby limiting potential to emit to a level that does not 

trigger PSD permitting applicability.  Emissions of F, which are primarily filterable, will be controlled by 

particulate control devices with a control efficiency of 98% or greater irrespective of the BACT determination 

for PM control.   
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2.0 EMISSIONS INVENTORY 
A complete emissions inventory for the proposed facility can be found in Attachment A.  Emissions sources 

at the proposed facility will include raw bulk material handling, glass melting (1 furnace and four 

forehearths), 44 fiberizers (rotary fine and rotary coarse), one emergency generator, a three-cell cooling 

tower, and other insignificant maintenance sources.  

In general, emission factors were developed using factors from the EPA Compilation of Air Pollutant 

Emission Factors (AP-42), or from source test data from a representative facility producing similar product 

types, namely the Hollingsworth & Vose Fiber Company facility located in Corvallis, Oregon. Additional 

details are provided in the following subsections, and detailed emission calculations are provided in the 

attached emissions inventory (Attachment A). 

2.1 Defining Maximum Potential Emissions for Fiberizers (Two Scenarios) 
Results of the source testing conducted at the representative facility resulted in unique emission factors for 

rotary fine and rotary coarse fiberizers.  Because rotary fine fiber production results in higher emission rates 

for some pollutants and rotary coarse fiber production results in higher emission rates for other pollutants, 

the potential to emit for the proposed facility depends upon the mixture of product types being produced. 

H&V determined that there are two “worst case” production scenarios under which the proposed facility can 

efficiently produce both fiber types with all fiberizer positions operating.  These scenarios are determined 

by the production capacity of the furnace and the mixture of fiber types required by our customers.    Within 

these constraints, the proposed facility will need the ability to produce either type of fiber (fine or coarse) at 

each position, depending on prevailing market conditions. One case optimizes the facility for the production 

of rotary coarse fibers while the other case optimizes the facility for the production of rotary fine fibers. 

Assessing emissions based on the “worst case” production scenario will provide the proposed facility with 

the necessary production flexibility to change fiberizer positions from one type of fiber production to another 

while ensuring that the ambient impact analysis has been inclusive of the maximum possible emission 

scenario . 

Each rotary fiberizing position in the proposed facility will be able to produce either rotary fine or rotary 

coarse fiber, depending on the market demand for each product. On average, rotary coarse positions use 

222 lbs of molten glass per hour, whereas rotary fine positions use 66 lbs of molten glass per hour.  The 

glass melt furnace will have a maximum production rate of 75 tons per day and the facility will have 44 

rotary fiberizer positions. As a result, the number of rotary fine and rotary coarse positions that can operate 

simultaneously is limited by the furnace production and the number of fiberizing positions.  At full furnace 

production, the proposed facilities worst case emission scenario, optimized for rotary coarse production, is 

19 rotary coarse positions with the remaining 25 being rotary fine positions.  The worst case emission 
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scenario that is optimized for rotary fine production is 11 rotary coarse positions, with the remaining 33 

positions being rotary fine.  

Depending on the individual pollutant being considered, either rotary coarse or rotary fine production may 

result in the higher emissions rate. Therefore, to ensure that maximum potential emissions were estimated, 

emissions were calculated for each of the two scenarios outlined above. Then pollutant by pollutant the 

higher of the two calculated emissions scenarios were utilized to calculate the proposed facility potential to 

emit, as well as to conduct the necessary dispersion modeling. Additional quantitative details are shown in 

the emissions inventory, which is provided as Attachment A. 

2.2 Criteria Pollutants  
Based on source testing conducted at the H&V facility in Corvallis, and available literature, production based 

emission factors for CO, NOx, PM10, PM2.5, Fluorides and volatile organic compounds (VOCs) were 

developed for use at the proposed facility. 

Emission estimates of PM10 were based on a conservative assumption that 100% of PM emissions are 

PM10.  Estimates of PM2.5 emissions varied by source, with 85.3% of PM emissions assumed to be PM2.5 

for all rotary fine fiberizers, 88% of PM for all rotary coarse fiberizers, and 96.3% of PM for the glass melt 

furnace. For the cooling tower, emissions were calculated from the total dissolved solids in the make-up 

water, as shown in Attachment A. 

Sulfur dioxide (SO2) is a direct result of sulfur contained in the natural gas fuel used by the forehearths and 

fiberizers. Sulfur is liberated during combustion and forms SO2.  SO2 has been estimated using a standard 

emission factor for natural gas combustion provided in AP-42 Chapter 1.4, Table 1.4-2 "Emission Factors 

for Criteria Pollutants and Greenhouse Gases from Natural Gas Combustion".  It is assumed that this 

emission factor is representative of commercial natural gas combustion. 

2.3 Toxic Air Pollutants 
Emission estimates of Toxic Air Pollutants (TAP), defined by the Georgia Environmental Protection Division 

(EPD), were calculated from the glass melting furnaces and the fiberizers. Emission factors for metals, 

select organic compounds, and hydrogen fluoride were based on the source testing results from the 

Corvallis, Oregon facility. Pollutants for which source testing data could not be found were estimated using 

standard AP-42 emission factors. Detailed emission calculations are shown in the attached emissions 

inventory (Attachment A). 

The U.S. Environmental Protection Agency (EPA) has categorized a specific number of chemicals as 

Hazardous Air Pollutants (HAPs).  Based on a review of available information, it was determined that the 

most likely organic HAPs that would result from partial combustion of natural gas during fiberizing would be 
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benzene, formaldehyde, hexane, and toluene. For these pollutants, emissions factors were based on 

source testing. For all other organic HAPs associated with natural gas combustion, standard AP-42 factors 

based on natural gas combustion were used. 

Hydrogen fluoride (HF) is an inorganic HAP, but Fluorides (F) are not a HAP.  When F was first regulated 

under the PSD program, it included HF.  In 1990 Congress removed HF from regulation as a component of 

F and regulated it separately as a HAP. Emissions of HF from the proposed facility are calculated in the 

emissions inventory (Attachment A). 

The U.S. Environmental Protection Agency (EPA) regulate as HAPs mineral fiber emissions from facilities 

manufacturing or processing glass, rock, or slag fibers (or other mineral derived fibers) of average diameter 

1 micrometer or less (see, EPA “Original list of hazardous air pollutants”, Table 1, note 3).  The average 

diameter of the glass fiber manufactured at the H&V facility is in excess of 1 μm and so the glass fiber 

emissions from the proposed facility are not HAPs.     

Total uncontrolled HAP emissions for the proposed Hyalus, Inc. facility equal 11.7 tons per year. It is 

estimated that toluene is the HAP with the highest annual emission rate at 4.2 tons per year, uncontrolled.  

For purpose of NESHAPs applicability the emissions of the proposed facility must be considered in 

combination with the existing H&V facility. See Section 3.3 for a discussion of NESHAPs applicability. 

2.4 Greenhouse Gases 
Greenhouse gases are produced at the facility through the combustion of natural gas at the forehearths 

and rotary fiberizers. Additionally, a much smaller amount of CO2 is generated from the glass melting 

process in which carbonates (e.g. calcium carbonate) are melted into gas, releasing CO2. Greenhouse 

gases including CO2, nitrous oxide (N2O), and methane (CH4) have been multiplied by their global warming 

potentials and added in order to estimate the carbon dioxide equivalent (CO2e) emission rates for the 

proposed facility. 

2.5 Startup, Shutdown, and Malfunction (SSM) Emissions 
The glass melt furnace requires rebuilding approximately once every four years. Upon startup the furnace 

is heated with natural gas burners for approximately 10 days, during which existing glass is slowly melted 

to create a bed of molten glass. This is glass that was already produced and hardened, so emissions during 

this period are essentially limited to natural gas combustion. During startup, the temperature of the furnace 

exhaust is extremely hot (up to 2,400 °F), well above the operating temperature limits of the baghouse used 

for emission control. As a result, emissions are vented out a bypass stack.  During the final 4 to 6 hours of 

startup, raw materials are introduced to the glass bed. Once this has caused the furnace to cool and the 

furnace reverts to electrical heating, the emissions are vented through the bag house as per normal 

operation.  Emissions during startup should be minimal relative to normal facility operation. The furnace 
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uses a small fraction of the natural gas that would normally be used if the rotary fiberizers were operating.  

The addition of raw batch materials to the molten glass surface in the furnace will result in minimal emissions 

of particulate matter relative to the emissions from fiberizing during normal operations. As such, normal 

operations, as estimated in the emissions inventory, represent maximum emissions. 

During shutdown, the facility ceases to operate the fiberizers, the glass is drained and the furnace is slowly 

cooled and drained without the addition of any raw materials. Emissions will only decrease during shutdown. 

Normal operation represents a much higher emissions scenario. 

Most malfunctions at the facility would be followed by immediate shutdown of the process or piece of 

equipment affected. However, the glass melt furnace cannot be shut down immediately due to 

complications that would be caused by the solidification of molten glass in the furnace. To prevent an issue, 

the facility is equipped with an emergency generator that would provide electricity to keep the furnace 

electrically heated. All fiberizing would cease and no new raw batch materials would be added to the furnace 

until power was restored. If the power outage was extensive, which would be exceedingly rare, it is possible 

that the facility would add the natural gas burners used for furnace startup and continue heating the furnace 

with natural gas. This is called a hot hold scenario. The furnace and forehearths would use approximately 

29,400 scf of natural gas per hour during a hot hold. By contrast, the fiberizers, which would be shut down, 

would normally use 158,400 scf of natural gas per hour. Therefore, even during a hot hold that is sustained 

by natural gas combustion, the maximum emission scenario, considering only natural gas consumption, 

would be normal operation. 

The emissions inventory does not include additional emissions estimated for SSM events. As described 

above, the maximum normal operating scenario would result in greater emissions than any SSM event. As 

a result, the emissions inventory assumes operation of the facility under maximum normal conditions for 

8,760 hours per year. 
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3.0 REGULATORY APPLICABILITY ANALYSIS 
The following sections provide a regulatory applicability analysis for State and Federal air quality regulations 

as they apply to the proposed facility. 

3.1 NSR/PSD Applicability (Georgia Rule 391-3-1-.02(7)) 
EPD administers Georgia’s PSD program (Rules of Georgia Department of Natural Resources [Georgia 

Rule] Department 391, Chapter 3, Subject 1) pursuant to an EPA-approved state implementation plan. In 

attainment areas (i.e., areas designated as achieving the National Ambient Air Quality Standards (NAAQS), 

or as unclassifiable), Georgia’s PSD program applies to sources subject to any requirements under 40 

Code of Federal Regulations (CFR), Part 52.21 (Federal PSD Regulations) (Georgia Rule 391-3-1-

.02(7)(a)(1).   

Georgia Rule 391-3-1.02(7) incorporates the individual sections of 40 CFR 52.21 by reference, with some 

amendments to the definitions presented in 40 CFR 52.21(b).  The amendments are detailed in Georgia 

Rule 391-3-1-.02(7)(a)(2). 

The Federal PSD Regulations apply to the following, as stated in 40 CFR 52.21(a)(2): 

 Construction of any new major stationary source, or 

 Any project at an existing major stationary source. 

 
The term “stationary source” is defined as follows in 40 CFR 52.21(b)(5) as: 

“Stationary source means any building, structure, facility, or installation which emits or may emit a regulated 

NSR pollutant”. 

The term “building, structure, facility, or installation” is further defined as pollutant emitting activities that 

belong to the same industrial grouping, defined as having Standard Industrial Classification (SIC) codes 

with the same first two digits (40 CFR 52.21(b)(6)(i)).  The existing facility SIC code is 2621 (Paper Mills, 

including filter paper).  The proposed facility SIC code is 3296 (Mineral Wool).  Therefore, the proposed 

facility is a separate “stationary source” for purposes of PSD permitting. 

The proposed facility will be one of the 28 named sources (glass fiber processing) in the Federal PSD 

Regulations.  The federal major source threshold for named sources is 100 tons per year.  The proposed 

facility will have the potential to emit more than 100 tons per year of an NSR regulated pollutant (in this 

case, CO, will be emitted at a rate greater than 100 tons per year).  Therefore, the proposed project 

constitutes the construction of a new federal major source. 
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The requirements of 40 CFR 52.21(j) through (r) apply to the construction of any new federal major source, 

as required by 40 CFR 52.21 (a)(2)(i).  These requirements are detailed in the following sections of the 

Federal PSD Regulations: 

 Control technology review (40 CFR 52.21(j)) 

 Source impact analysis (40 CFR 52.21(k)) 

 Air quality models (40 CFR 52.21(l)) 

 Air quality analysis (40 CFR 52.21(m)) 

 Source information (40 CFR 52.21(n)) 

 Additional impact analyses (40 CFR 52.21(o)) 

 Sources impacting Federal Class I areas (40 CFR 52.21(p)) 

 Public participation (40 CFR 52.21(q)), and 

 Source Obligation (40 CFR 52.21(r)) 

 
The requirements of sections (j) through (r) apply to NSR regulated pollutants that have the potential to be 

emitted in “significant” amounts.  “Significant” is defined in 40 CFR 52.21(b)(23)(i) as “… the potential of a 

source to emit any of the following pollutants, at a rate of emissions that would equal or exceed any of the 

following rates.”  These SERs are summarized in the following table. 

Table 2-1: Significant Emission Rates Defined in 40 CFR 52.21 (b)(23)(i) 

 

Pollutant Significant Emission Rate 
(tons/yr) 

PM 25 
PM10 15 
PM2.5 10 
NOX 40 
CO 100 

VOC 40 
SO2 40 

Fluorides 3 
GHGs (CO2e) 75,000 

Notes: 

(1)  Although the definition of “significant emission rate” does not include a significance threshold for GHGs, EPA has indicated that 

sources may continue to rely on the “Tailoring Rule” threshold of 75,000 in much the same way.  See Next Steps and Preliminary 

Views on the Application of Clean Air Act (CAA) Permitting Programs to Greenhouse Gases Following the Supreme Court's Decision 

in UARG v. EPA, Memorandum from Janet G. McCabe, Acting Assistant Administrator, Office of Air and Radiation, and Cynthia Giles, 

Assistant Administrator, Office of Enforcement and Compliance Assurance, U.S. EPA, to Regional Administrators, July 24, 2014. 

Available at http://www.epa.gov/sites/production/files/2015-12/documents/20140724memo.pdf. In addition, EPA has recently 

proposed to adopt a revision to the definition of “significant emissions rate” to adopt a 75,000 tons per year CO2e significance threshold 

for GHGs.  See 81 Fed. Reg. 68110 (Oct. 3, 2016). 
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As presented in Table 2-2, the PTE for the proposed facility exceeds the SER for CO, NOx, PM, PM10, 

PM2.5 and GHGs (CO2e). Therefore, PSD permitting is required for these pollutants. 

Table 2-2: Proposed Potential Emissions and Significant Emission Rates 

 

Pollutant 
 

Potential to Emit 

(tons/yr)(1) 

Significant 
Emission Rate 

(tons/yr) 

Potential to Emit 
> Significant 

Emission Rate? 
(YES/No) 

PM(2) 36.1 25 YES 
PM10 51.8 15 YES 
PM2.5 46.9 10 YES 
NOX 72.1 40 YES 
CO 1,576 100 YES 

VOC 16.1 40 No 
SO2 0.49 40 No 

Fluorides(3) 1.06 3 No 
GHGs (CO2e) 98,122 75,000 YES 

     Notes:  
(1) Proposed potential to emit for the glass fiber manufacturing facility pending approval of BACT.  
(2) Includes only filterable PM. 
(3) The Fluorides emission rate is a controlled emission rate based on 98% or better control of filterable fluoride 

particles. The facility is requesting a federally enforceable limit of 2.9 tons/year. Therefore, PSD permitting 
will not be applicable to Fluorides emissions. 

3.1.1 Best Available Control Technology Analysis (Georgia Rule 391-3-1-.02(7)(b)(7)) 
Georgia Rule 391-3-1-.02(7)(b)(7) incorporates by reference 40 CFR 52.21(j). This requires sources that 

are required to obtain a PSD permit to submit an application that includes a BACT analysis for any 

emissions units with respect to the pollutants that are subject to PSD permitting. The BACT analysis is 

described in section 4, is included in the application as Attachment B, and demonstrates compliance with 

40 CFR 52.21(j). 

3.1.2 Source Impact Analysis (Georgia Rule 391-3-1-.02(7)(b)(8)) 
Georgia Rule 391-3-1-.02(7)(b)(8) incorporates by reference 40 CFR 52.21(k).  This requires the owner or 

operator of the proposed source to demonstrate that allowable emissions increases from the proposed 

source would not cause or contribute to air pollution in violation of either a national ambient air quality 

standards in any air quality control region or, any application maximum allowable increase over the baseline 

concentration in any area.  A dispersion modeling report is included as Attachment C, and demonstrates 

compliance with 40 CFR 52.21(k). 

3.1.3 Ambient Air Quality Impact Analysis (Georgia Rule 391-3-1-.02(7)(b)(10)) 
Georgia Rule 391-3-1-.02(7)(b)(10) incorporates by reference 40 CFR 52.21(m), and requires sources that 

must obtain a PSD permit to conduct a pre-application analysis of the ambient air quality in the area of 

proposed project.  The dispersion modeling report, included as Attachment C, discusses the pre-application 

assessment of ambient air, and meets the requirements of 40 CFR 52.21(m). 
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3.1.4 Source Information (Georgia Rule 391-3-1-.02(7)(b)(11)) 
Georgia Rule 391-3-1-.02(7)(b)(11) incorporates by reference 40 CFR 52.21(n).  This requires the owner 

or operator of a proposed source to submit all information necessary to perform any analysis or make any 

determination required under the applicable section. This requires the following: 

 A description of the nature, location, design capacity, and typical operating schedule of the 
source, including specifications and drawings showing its design and plant layout 

 A detailed schedule for construction of the source 

 A detailed description as to what systems of continuous emissions reduction is planned for 
the source or modification, emissions estimates, and any other information necessary to 
determine that BACT would be applied. 

The PSD application satisfies the source information requirement of 40 CFR 52.21(n). 

3.1.5 Ambient Air Quality Impact Analysis (Georgia Rule 391-3-1-.02(7)(b)(12)) 
Georgia Rule 391-3-1-.02(7)(b)(12) incorporates by reference 40 CFR 52.21(o), and requires sources that 

must obtain a PSD permit to conduct an analysis of impairment of visibility, soils, and vegetation.  That 

would occur as a result of the proposed project.  These additional analyses are discussed in the dispersion 

modeling report, included as Attachment C. 

3.1.6 Ambient Air Increments (Georgia Rule 391-3-1-.02(7)(b)(13)) 
Georgia Rule 391-3-1-.02(7)(b)(13) incorporates by reference 40 CFR 52.21(p) which details additional 

requirements for sources impacting Class I areas.  The proposed source is located within 300km of areas 

designated as Class I. A Class I impact assessment was performed, and is presented in the dispersion 

modeling report, included in Attachment C.  Additionally, notifications to Federal Land Managers (FLMs) 

are required, and should include a copy of all the information relevant to the application.  These notifications 

have been sent to all FLM for Class I areas within 300 km of the proposed facility.  

3.2 New Source Performance Standards 
New Source Performance Standards (NSPS), defined within 40 CFR Part 60, establish federal emission 

standards for new, modified, or reconstructed stationary sources. Such sources are required to exhibit 

compliance with demonstrated air pollution control technologies as specified in the applicable provisions. 

The following provides a summary of NSPS regulations that appear to apply to the proposed facility. Some 

of these regulations, however, do not apply for the reasons discussed. 

3.2.1 Subpart CC – Standards of Performance for Glass Manufacturing Plants 
Subpart CC applies to glass melting furnaces constructed or modified after June 15, 1979. Glass melting 

furnaces that produce less than 5 tons (4.55 Mg) of glass per day and all-electric melters are not regulated 

under this rule. Glass melting furnaces are units that comprise a refractory vessel in which raw materials 

are charged, melted at high temperatures, refined, and conditioned to produce molten glass. All-electric 
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melters are glass melting furnaces in which heat is supplied by electric currents submerged in the molten 

glass. The glass melting furnace at the proposed facility will be electric and Subpart CC does not apply. 

3.2.2 Subpart PPP – Standard of Performance for Wool Fiberglass Insulation 
Manufacturing Plants 

Subpart PPP applies to rotary spin wool fiberglass insulation manufacturing lines constructed, modified, or 

reconstructed after February 7, 1984. The proposed facility will not manufacture wool fiberglass insulation. 

Therefore, Subpart PPP does not apply. 

3.2.3 Subpart IIII – Stationary Compression Ignition Internal Combustion Engines 
Subpart IIII applies to all manufacturers, owners, and operators of stationary compression ignition (CI) 

internal combustion engines (ICE) constructed, modified, or reconstructed after July 11, 2005. The 

proposed facility will have a stationary compression ignition engine used for emergency power, therefore 

Subpart IIII will apply to the engine at the proposed facility. 

3.3 National Emission Standards for Hazardous Air Pollutants Analysis 
National Emission Standards for Hazardous Air Pollutants (NESHAPs), defined within 40 CFR Parts 61 and 

63, regulate specific HAPs or specific stationary sources that emit or have the potential to emit HAPs.  Some 

NESHAPs apply only to “major sources” of HAPs (i.e., those sources that have the potential to emit more 

than 10 tons per year of any single HAP or 25 tons per year of all HAPs), while other NESHAPs only apply 

to “area sources” (i.e., those that do not exceed the “major source” thresholds). While the existing H&V 

facility and the new Hyalus, Inc. facility will have separate SIC codes and therefore operate as separate 

sources under the New Source Review and Title V permitting programs, the NESHAP regulations do not 

consider SIC Code in determining whether two facilities should be aggregated for purposes of determining 

NESHAP applicability.  Rather, to determine NESHAP applicability, commonly controlled and adjacent 

facilities must aggregate emissions of HAPs to determine their major source of HAP status.  Since the 

existing H&V facility is currently a major source of HAPs due to the potential to emit HAP from an existing 

solvent line, and the proposed Hyalus, Inc. facility will be commonly controlled with and adjacent to the 

existing facility, the proposed Hyalus facility will be located at a major source of HAP and thus regulated as 

a major source of HAP with respect to the NESHAPs evaluated in the sections that follow. 

3.3.1 40 CFR Part 63 Subpart A – General Provisions 
The General Provisions, Subpart A, of 40 CFR 63 apply to sources of HAPs for which there is an applicable 

standard.  Subpart A provides guidance on requirements such as monitoring, recordkeeping, and reporting 

when an applicable standard does not specify such detail.  There are NESHAPS that apply to the proposed 

facility, so it is subject to any applicable requirements of Subpart A. 
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3.3.2 40 CFR Part 63 Subpart SSSSSS – Glass Manufacturing (area sources) 
Subpart SSSSSS applies to sources that form glass products such as sheets, containers, and other shapes. 

Subpart SSSSSS does not apply to glass fiber manufacturing, which is the type of manufacturing conducted 

at the proposed facility. Glass patties and cullet are not glass products. As such, they do not trigger 

applicability of Subpart SSSSSS.  In addition this facility is a major source and thus this area source rule 

does not apply. 

3.3.3 40 CFR 61 Subpart N – Inorganic Arsenic Emissions from Glass Manufacturing 
Plants  

Subpart N applies to glass manufacturing facilities of any size (major or area) where arsenic is a raw 

material for a specific type of glass.  This subpart does not apply to facilities where arsenic is present only 

as a result of utilizing raw materials containing trace quantities of arsenic (e.g. sand). The proposed facility 

does not add arsenic to its glass formulation as a raw material.  Therefore, Subpart N does not apply. 

3.3.4 40 CFR 63, Subpart NN – Wool Fiberglass Manufacturing (area sources) 
Subpart NN applies to gas-fired glass melting furnaces at wool fiberglass manufacturers.  “Wool fiberglass,” 

as that term is used in this subpart, is defined as “insulation materials composed of glass fibers…” The 

proposed facility does not manufacture insulation material and so is not a “wool fiberglass manufacturer” 

for purposes of this rule.  In addition, the proposed facility utilizes only an electrically-heated glass melting 

furnace. Subpart NN is also applicable only to area sources of HAPs.  This facility is a major source of 

HAPs.  Therefore Subpart NN does not apply.  

3.3.5 40 CFR Part 63 Subpart DDD – Mineral Wool Production (major sources) 
Subpart DDD applies only to major sources that have a cupola or curing oven. Although the proposed 

facility is located at a major source of HAPs, this facility does not have a cupola or curing oven and therefore, 

Subpart DDD does not apply to the proposed facility.  

3.3.6 40 CFR Part 63 Subpart ZZZZ – Reciprocating Internal Combustion Engines (RICE)  
Subpart ZZZZ applies to the compression ignition emergency generator at the proposed facility (Model 

3406C, 400 kW). 

3.3.7 40 CFR Part 63 Subpart NNN – Wool Fiberglass Manufacturing 
Subpart NNN applies only to furnaces at wool fiberglass manufacturers that are major sources of HAP 

emissions.  “Wool fiberglass,” as that term is used in this subpart, is defined as “insulation materials 

composed of glass fibers…” The proposed facility does not manufacture insulation material and so is not a 

“wool fiberglass manufacturer” for purposes of this rule. Therefore, Subpart NNN does not apply to the 

proposed facility.  
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3.4 Title V Air Quality Permitting Applicability (GA Rule 391-3-1-.03(10)) 
A major source for Title V purposes is a facility that has the potential to emit more than 100 tons per year 

of any criteria pollutant. The proposed facility has the potential to emit CO at a rate above 100 tons per 

year. As a result, the proposed facility is submitting a Title V operating permit application. 

 



 
October 2016 16 165037 

 

 

2016-1014 - HV GA - PSD Application - 1650376 - V1.00.docx  

4.0 ADDITIONAL IMPACT ANALYSES 
This section discusses the potential impacts that the proposed project may have due to construction 

activities, demographic impacts, and impacts to soil, vegetation and wildlife. 

4.1 Impacts Due to Construction  
Construction of the proposed facility will disturb approximately 6.5 acres and occur intermittently over a 

period of 60-months. There will be an increase of vehicular traffic to the facility due to the movement of 

commuter and construction vehicles. However, this will be a temporary increase lasting for the duration of 

the construction period. The area for proposed facility construction is already substantially clear, so there 

will be no need for demolition or significant vegetation removal. Some grading and paving will be required 

for the construction of the proposed facility and access roads, the facility will employ a portable (i.e. truck 

mounted) concrete batch plant but there be no other large infrastructure to facilitate construction. This will 

be standard construction associated with any large warehouse-type building with pads for pollution control 

devices nearby. Wet suppression control will be implemented to keep dust emissions negligible.  Due to 

the small size of the disturbance and the lack of demolition and infrastructure needed for construction, no 

significant air quality impacts are expected. 

4.2 Demographic Impact Analysis 
The proposed facility is located adjacent to an existing H&V facility in Hawkinsville that manufactures 

specialty aqueous and solvent based filter paper. The proposed facility will be located within the existing 

H&V facility property boundary in a predominantly rural area. U.S. Census data reveals the population of 

Hawkinsville to be 5,471 as of July 2015, which has steadily decreased an estimated 4.4% from April 2010.  

Once construction of the proposed facility is completed, operational vehicular volume will increase from 

approximately 10 trucks per day to 20 trucks per day, less than one additional truck per hour on average. 

This will not result in a significant increase in vehicular emissions. During operations, the facility will employ 

approximately 70 additional workers. It is expected that the additional workforce will reside in Hawkinsville 

or nearby and will not account for a significant residential growth increase. Due to the declining population 

over the last six years, it is estimated that adequate housing will exist for any workers moving into the area.  

Moreover, it is expected that existing commercial infrastructure in Hawkinsville will be adequate to provide 

and support the services required for construction and operation of the proposed facility. No new raw 

material sources (mines) or other off-property infrastructure is anticipated as a result of this project 

development. Given the lack of source growth in the area the proposed project is not expected to cause 

any growth that will result in additional significant adverse air quality impacts. 
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4.3 Impacts on Soils, Vegetation, Wildlife and Visibility in the Projects Vicinity 
The maximum air quality impacts for the proposed facility predicted in the vicinity of the site were used to 

assess the project’s potential impacts on nearby soils, wildlife and visibility. As such, the full analyses can 

be found in the Dispersion Modeling Report in Attachment C. 
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5.0 BEST AVAILABLE CONTROL TECHNOLOGY ANALYSIS 
Potential emission control solutions were obtained from the EPA RACT/BACT/LAER database, vendors, 

and other regional control technology evaluations. A number of control technologies were reviewed for CO, 

NOx, PM10, PM2.5 and GHGs.  Although there are some technologies that are available and technically 

feasible, the high process airflow, the distributed nature of emissions (e.g. there is 1 glass melting furnace, 

multiple raw material handling operations, and 44 fiberizers over which the emissions are distributed), the 

cost of the technologies, and the ongoing cost of fuel for the control systems resulted in no technically 

feasible, cost effective add-on technologies being identified for control of CO and NOx emissions.  

For PM10 and PM2.5, two controls were chosen as technically feasible options. The proposed facility will 

utilize fabric filter control for the raw material handling sources and glass melt furnace source. The facility 

will also use high-efficiency drum filters with additional stages of fabric filters for fiber manufacturing 

sources. 

Several control technologies were reviewed for control of GHG emissions, with many determined to be 

technically infeasible due to alterations of the proprietary recipe required for glass product formation or the 

exotic nature of the various process exhaust streams at the proposed facility. Specifically, an electric arc 

melter is selected as BACT for control of the glass melt furnace GHG emissions. For control of GHG 

emissions resulting from the forehearth and rotary fiberizer units, energy efficient design and utilization of 

natural gas as a fuel source were selected as BACT. The full BACT analysis is included in Attachment B. 
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6.0 AIR DISPERSION MODELING 
The proposed facility is seeking a PSD permit for CO, NOx, PM10, PM2.5, and GHG emissions, which have 

been modeled for the purpose of obtaining a PSD permit for the proposed facility.  

The air dispersion modeling report in Attachment C describes the site location and property boundary, the 

AERMOD model, meteorology, emission rates, emission point locations and exhaust parameters, building 

profiles, and receptor grid placement. The modeling demonstrates that the facility, in combination with 

surrounding sources and background concentrations, will not cause or contribute to the exceedance of any 

applicable ambient air quality standard. 

GOLDER ASSOCIATES INC. 
 

 

 

 

Geoff Scott, PE Brian Eagle 
Senior Engineer Senior Project Specialist 
 

 
 
Chad Darby 
Associate 
 

 



 

 

 

 

 

 

 

 

 

 

 

FIGURES 

  



TITLE
SITE VICINITY MAP
HOLLINGSWORTH & VOSE COMPANY 
HAWKINSVILLE, GA

1 i
n

0

PAT H: H:\Hollingsworth and Vose\Georgia F acility\99_PROJECTS\1650376\Phase_001\02_PRODUCTION\MXD\PSD Application\F1_20160928_Site_Vicinity_Map_1650376.mxd 

IF 
TH

IS
 M

EA
SU

RE
ME

NT
 D

OE
S 

NO
T M

AT
CH

 W
HA

T I
S 

SH
OW

N,
 T

HE
 S

HE
ET

 S
IZ

E H
AS

 B
EE

N 
MO

DI
FIE

D 
FR

OM
: A

NS
I B

1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.

NOTE(S)

1650376 004 000 1

2016-10-14
BS
AR
GS
CD

CONSULTANT

PROJECT NO. PHASE REV. FIGURE

YYYY-MM-DD
DESIGNED
PREPARED
REVIEWED
APPROVED

KEY MAP

KILOMETERS

_̂

HAWKINSVILLE

260000 261500 263000 264500 266000 267500 269000 270500 272000 273500 275000 276500

35
69

50
0

35
71

00
0

35
72

50
0

35
74

00
0

35
75

50
0

35
77

00
0

35
78

50
0

35
80

00
0

35
81

50
0

35
83

00
0

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

LEGEND

_̂ PROPOSED HYALUS, INC. FACILITY LOCATION

E UTM GRID GUIDELINE

0 2 41

UT
M 

Y (
me

ter
s)

UTM X (meters)

HAWKINSVILLE

ATLANTA

GEORGIA



TITLE
SITE DETAIL MAP
HOLLINGSWORTH & VOSE COMPANY
HAWKINSVILLE, GA

1 i
n

0

PAT H: H:\Hollingsworth and Vose\Georgia F acility\99_PROJECTS\1650376\Phase_001\02_PRODUCTION\MXD\PSD Application\F2_20160928_Site_Detail_Map_1650376.mxd 

IF 
TH

IS
 M

EA
SU

RE
ME

NT
 D

OE
S 

NO
T M

AT
CH

 W
HA

T I
S 

SH
OW

N,
 T

HE
 S

HE
ET

 S
IZ

E H
AS

 B
EE

N 
MO

DI
FIE

D 
FR

OM
: A

NS
I B

1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.

NOTE(S)

1650376 004 000 2

2016-10-14
BS
BS
GS
CD

CONSULTANT

PROJECT NO. PHASE REV. FIGURE

YYYY-MM-DD
DESIGNED
PREPARED
REVIEWED
APPROVED

KEY MAP

METERS

_̂

EXISTING HOLLINGSWORTH & VOSE COMPANY FACILITY

266300 266600 266900 267200 267500 267800 268100 268400 268700 269000 269300 269600

35
74

90
0

35
75

20
0

35
75

50
0

35
75

80
0

35
76

10
0

35
76

40
0

35
76

70
0

35
77

00
0

35
77

30
0

35
77

60
0

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

LEGEND

_̂ PROPOSED HYALUS, INC. FACILITY LOCATION

PROPERTY BOUNDARY
E UTM GRID GUIDELINE

0 400 800200

UT
M 

Y (
me

ter
s)

UTM X (meters)

HAWKINSVILLE

ATLANTA

GEORGIA



TITLE
BUILDING LOCATIONS
HOLLINGSWORTH & VOSE COMPANY 
HAWKINSVILLE, GA

1 i
n

0

PAT H: H:\Hollingsworth and Vose\Georgia F acility\99_PROJECTS\1650376\Phase_001\02_PRODUCTION\MXD\PSD Application\F3_20160928_Building_Location_1650376.mxd 

IF 
TH

IS
 M

EA
SU

RE
ME

NT
 D

OE
S 

NO
T M

AT
CH

 W
HA

T I
S 

SH
OW

N,
 T

HE
 S

HE
ET

 S
IZ

E H
AS

 B
EE

N 
MO

DI
FIE

D 
FR

OM
: A

NS
I B

1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.

NOTE(S)

1650376 004 000 3

2016-10-14
BS
BS
GS
CD

CONSULTANT

PROJECT NO. PHASE REV. FIGURE

YYYY-MM-DD
DESIGNED
PREPARED
REVIEWED
APPROVED

KEY MAP

METERS

UTILITY

UTILITY
UTILITY

UTILITY

UTILITY

OFFICE

FURNACE BUILDING
FIBERIZER BUILDING

267350 267425 267500 267575 267650 267725 267800 267875 26795035
76

10
0

35
76

17
5

35
76

25
0

35
76

32
5

35
76

40
0

35
76

47
5

35
76

55
0

35
76

62
5

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

LEGEND
PROPOSED HYALUS, INC. BUILDING
LOCATIONS
EXISTING HOLLINGSWORTH & VOSE
COMPANY BUILDING LOCATIONS
PROPERTY BOUNDARY

E UTM GRID GUIDELINE

0 80 16040

UT
M 

Y (
me

ter
s)

UTM X (meters)

HAWKINSVILLE

ATLANTA

GEORGIA



WEIGH BIN

MIXING VESSEL

CONDENSER
A1

HD-A1 HD-A2 HD-A10

DF01

HD-A3 HD-A4 HD-A5 HD-A6 HD-A7 HD-A8 HD-A9

R
M

03

EMERGENCY
GENERATOR 1

VENT TO ATM

TO ATMTO ATMTO ATMTO ATMTO ATMTO ATM

C
T0

1

C
T0

2

C
T0

3

BULK TRUCK
RAW MATERIALS

SUPER SACK
RAW MATERIALS

FH
TH

R
M

01

WASTE

TO ATM

R
M

02

TO ATM

RA10 RA11 RA12

CULLETCULLET

HD-A11 HD-A12 HD-AC

CONDENSER
A2

M
EL

T

C
YC

LO
N

E

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

WASTE

C
YC

LO
N

E

WASTE

BH

CONDENSER
A3

C
YC

LO
N

E

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

WASTE

C
YC

LO
N

E

WASTE

CONDENSER
A4

CONDENSER
A5

C
YC

LO
N

E

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

WASTE

C
YC

LO
N

E

WASTE

CONDENSER
B1

HD-B1 HD-B2 HD-B10HD-B3 HD-B4 HD-B5 HD-B6 HD-B7 HD-B8 HD-B9

RB10 RB11 RB12

CULLETCULLET

HD-B11 HD-B12 HD-BC

CONDENSER
B2

C
YC

LO
N

E

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

WASTE

C
YC

LO
N

E

WASTE

CONDENSER
B3

C
YC

LO
N

E

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

WASTE

C
YC

LO
N

E

WASTE

CONDENSER
B4

CONDENSER
B5

C
YC

LO
N

E

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

WASTE

C
YC

LO
N

E

WASTE

CONDENSER
B6

CONDENSER
A6

CONDENSER
C1

HD-C1 HD-C2 HD-C10HD-C3 HD-C4 HD-C5 HD-C6 HD-C7 HD-C8 HD-C9

RC10

CULLETCULLET

HD-D1 HD-D2HD-CC

CONDENSER
C2

C
YC

LO
N

E

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

WASTE

C
YC

LO
N

E

WASTE

CONDENSER
C3

C
YC

LO
N

E

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

WASTE

C
YC

LO
N

E

WASTE

CONDENSER
C4

CONDENSER
C5

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

C
YC

LO
N

E

WASTE

CONDENSER
D1

HD-D10HD-D3 HD-D4 HD-D HD-D6 HD-D7 HD-D8 HD-D9

RD10

CULLETCULLET

HD-DC

CONDENSER
D2

FIBER OUTFIBER OUT

C
YC

LO
N

E

WASTE

CONDENSER
D3

FIBER OUTFIBER OUT FIBER OUTFIBER OUT

C
YC

LO
N

E

WASTE

CONDENSER
D4

CONDENSER
D5

FIBER OUTFIBER OUT

C
YC

LO
N

E

WASTE

F_
10

C
YC

LO
N

E

WASTE

RA01 RA02 RA03 RA04 RA05 RA06 RA07 RA08 RA09

DF02 DF03 DF04 DF05 DF06

RB01 RB02 RB03 RB04 RB05 RB06 RB07 RB08 RB09

DF07 DF08 DF09 DF10 DF11 DF12

RC01 RC02 RC03 RC04 RC05 RC06 RC07 RC08 RC09

DF13 DF14 DF15 DF16 DF17

(EGEN)
RD01 RD02 RD03 RD04 RD05 RD06 RD07 RD08 RD09

GF1 FURNACE
(MLTR)

DF18 DF19 DF20 DF21 DF22

RAW MATERIAL HOPPER
(RMH)

(RMT)

FURNACE
DAY BIN

(RMF)

F_
11

F_
09

F_
08

F_
07

F_
01

F_
02

F_
03

F_
04

F_
05

F_
06

FB
01

BH01

FB
02

FB
03

FB
04

FB
05

FB
06

FB
07

FB
08

BAD
BATCH BIN

FB
09

FB
10

FB
11

(FORA) (FORB)

(FORC) (FORD)

TO ATM

TO ATM

TO ATMTO ATM

TO ATM

TO ATM TO ATM TO ATM TO ATM TO ATM TO ATM

TO ATM TO ATM TO ATM TO ATM TO ATM

WASTE

WASTE

BH

WASTE

BH

WASTE

BH

WASTE

BH

WASTE

BH

WASTE

BH

WASTE

BH

WASTE

BH

WASTE

BH

WASTE

BH

WASTE

C
YC

LO
N

E

WASTE

SS
M

TO ATM

0
1 

in

1650376
PHASE
001

FIGURE

4000

2016-10-14

BS

BS

BE

CD

PROJECT
PREVENTION OF SIGNIFICANT DETERIORATION APPLICATION 
HOLLINGSWORTH & VOSE COMPANY
HAWKINSVILLE, GA

HOLLINGSWORTH & VOSE COMPANY

PROCESS FLOW DIAGRAM - PLANT HA
TITLE

PROJECT NO. REV.

CLIENT

CONSULTANT

PREPARED

DESIGNED

REVIEWED

APPROVED

YYYY-MM-DD

IF
 T

H
IS

 M
EA

SU
R

EM
EN

T 
D

O
ES

 N
O

T 
M

AT
C

H
 W

H
AT

 IS
 S

H
O

W
N

, T
H

E 
SH

EE
T 

SI
ZE

 H
AS

 B
EE

N
 M

O
D

IF
IE

D
 F

R
O

M
: A

N
SI

 B

Pa
th

: \
\P

R
T1

-V
-F

S1
\P

R
T 

D
at

a\
G

eo
m

at
ic

s\
H

ol
lin

gs
w

or
th

 a
nd

 V
os

e\
G

eo
rg

ia
 F

ac
ilit

y\
99

_P
R

O
JE

C
TS

\1
65

03
76

\P
ha

se
_0

01
\0

2_
PR

O
D

U
C

TI
O

N
\D

W
G

\P
SD

 A
pp

lic
at

io
ns

\  
|  

Fi
le

 N
am

e:
 F

4-
20

16
09

28
-G

F1
_P

FD
-1

65
03

76
.0

01
.d

w
g

LEGEND
ATM = ATMOSPHERE SSM = START-UP, SHUTDOWN (EMERGENCY) STACK
BH = BAGHOUSE
CT = COOLING TOWER
DF = DRUM FILTER
F = ROTARY FIBERIZER STACK
FB = FILTER BANK
HD = HOOD
R = ROTARY FIBERIZER
RM = RAW MATERIAL



 

 

 

 

 

 

 

 

 

 

 

Attachment A 

Emission Inventory 
 

 

  



October 2016  1650376

Table 1
Input Assumptions and Parameters
Hollingsworth & Vose Company - Hawkinsville, GA

Hours of Operation Throughput
Daily

(hrs/day)
Annual
(hrs/yr)

Hourly
(tons/hr)

Daily
(tons/day)

Annual (a)

(tons/yr)
Plant HA - Production Line GF1
Production Scenario 1 - 33 RF Positions, 11 RC Positions

Rotary Fine (RF) 66 33 (3) 24.0 (4) 8,760 (4) 1.09 (b) 26.1 (c) 9,540 1,041 (d) --
Rotary Coarse (RC) 222 11 (3) 24.0 (4) 8,760 (4) 1.22 (b) 29.3 (c) 10,696 347 (d) --

Production Scenario 2 - 25 RF Positions, 19 RC Positions
Rotary Fine (RF) 66 25 (3) 24.0 (4) 8,760 (4) 0.83 (b) 19.8 (c) 7,227 788 (d) --

Rotary Coarse (RC) 222 19 (3) 24.0 (4) 8,760 (4) 2.11 (b) 50.6 (c) 18,475 599 (d) --
General Facility Operations - 75 tons/day GM Furnace

Glass Melt (GM) -- 1 (6) 24.0 (4) 8,760 (4) 3.13 (e) 75.0 (7) 27,375 -- --
Raw Material Handling -- -- 24.0 (4) 8,760 (4) 3.97 (e) 95.3 (f) 34,786 -- --

Forehearth -- 4 (6) 24.0 (4) 8,760 (4) -- -- -- 108 (g) --
Emergency Generator -- 1 (6) 2.00 (9) 100 (10) -- -- -- -- 536

Notes:

(a) Annual throughput (tons/yr) = (hourly throughput [tons/hr]) x (annual hours of operation [hrs/yr])
(b) Hourly throughput (tons/hr) = (production rate per-position [lbs/hr/position]) x (number of operational positions) x (ton/2,000 lbs)
(c) Daily throughput (tons/day) = (hourly throughput [tons/hr]) x (daily hours of operation [hrs/day])
(d) Annual natural gas throughput (MMscf/yr) = (maximum firing rate [scf/hr-position]) x (MMscf/106 scf) x (number of operational positions) x (annual hours of operation [hrs/yr])

Rotary maximum firing rate (scf/hr) = 3,600 (5)
(e) Hourly throughput (tons/hr) = (daily throughput [tons/day]) / (daily hours of operation [hrs/day])
(f) Raw material handling daily throughput (tons/day) = (glass melt daily throughput [tons/day]) x (Corvallis raw material handling to glass melt daily throughput ratio)

Corvallis raw material handling to glass melt daily throughput ratio = 1.27 (6)
(g) Forehearth annual natural gas throughput (MMscf/yr) = (total forehearth natural gas usage [scf/hr]) x (MMscf/106 scf) x (annual hours of operation [hrs/yr])

Total forehearth natural gas usage (scf/hr) = 12,359 (8)

References:

(1) Representative average pull rate across all products. Individual product pull rates can vary.
(2) Value represents the maximum capacity rating for CAT Model 3406C Diesel Generator engines. Value converted from kilowatts (400 kW) by multiplying by 1.341 to get horsepower (hp)

and number of operational positions.
(3) Information provided by Hollingsworth & Vose Company proposed production scenarios.
(4) Assumes continuous facility operation.
(5) See Table 2, Miscellaneous Input Assumptions and Parameters.
(6) Information provided by Hollingsworth & Vose Company.
(7) Information provided by Hollingsworth & Vose Company via correspondence dated May 6, 2016.
(8) Information provided by Hollingsworth & Vose Company via correspondence dated September 15, 2016.
(9) Assumes maximum time needed for minor emergency usage and maintenance is equal to two hour per day.
(10) 40 CFR Part 63, Subpart ZZZZ, "National Emission Standards for Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines".  Assumed annual maximum

hours of operation for emergency stationary RICE.

Production Rate 
Per-Position (1)

(lbs/hr/position)

Number of 
Operational 
Positions

Natural Gas 
Throughput 
(MMscf/yr)

Parameter
Engine 
Size (2)

(hp)
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Table 2
Miscellaneous Input Assumptions and Parameters
Hollingsworth & Vose Company - Hawkinsville, GA

Parameter Value (units)

Dry Filtration Filterable Control Efficiency 98.0 (%) (1)

Filterable Fluorides Control Efficiency 98.0 (%) (2)

Glass Melt Filterable Particulate Control Efficiency 99.0 (%) (3)

Raw Material Handling Control Efficiency 99.0 (%) (4)

Rotary Fiberizer Maximum Firing Rate 3,600 (scf/hr) (5)

Cooling Tower Annual Hours of Operation 8,760 (hrs/yr) (6)

Number of Cells 3 (7)

Cooling Tower Circulation Rate 5,760 (gpm) (7)

Drift Loss of Circulating Water 0.001 (%) (8)

Make-Up Water Conductivity 300 (µs/cm) (9)

Cycles of Concentration 2.00 (7)

Make-Up Water Total Dissolved Solids Concentration 210 (ppmw) (a)

Total Dissolved Solids Concentration 420 (ppmw) (b)

Notes:

(a) Make-up water total dissolved solids concentration (ppmw) = (make-up water conductivity [µs/cm]) x (0.7) (10)
(b) Total dissolved solids concentration (ppmw) = (make-up water total dissolved solids concentration [ppmw]) (11)

x (cycles of concentration)

References:

(1) Assumed filterable particulate matter control efficiency based on vendor information.  BACT is identified as 98% control.
(2) This facility is taking a federally enforceable limit of fluoride emissions, which will be achieved using control devices that achieve

a minimum of 98% control.
(3) Assumed filterable particulate matter control efficiency based on vendor information.  BACT is identified as 99% control.
(4) Information provided by Toledo Engineering Co., Inc. via correspondence dated October 6, 2016.  BACT is identified as 99% control.
(5) Information provided by Hollingsworth & Vose Company via correspondence dated December 31, 2015.
(6) Assumes continuous facility operation.
(7) Information provided by Hollingsworth & Vose Company via correspondence dated June 16, 2016.
(8) Drift rate planned for a cooling tower with a drift eliminator installed via coorespondence dated October 12, 2016.
(9) Information provided by Hollingsworth & Vose Company via correspondence dated June 14, 2016.
(10) Assumes the empirically approximated relationship between total dissolved solids and conductivity, which equates to 0.7 for

typical fresh water supplies.
(11) AP-42 Chapter 13.4, Wet Cooling Towers (January 1995) states that if cooling tower total dissolved solids information is not

available, cooling tower total dissolved solids can be estimated by obtaining the make-up water total dissolved solids and
multiplying by the cooling tower cycles of concentration.
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Table 3
Uncontrolled Source Test Emission Factor Summary
Hollingsworth & Vose Company - Hawkinsville, GA

Uncontrolled Production-Based Emission Factors 
(lbs/ton)

PM PM10 PM2.5

Total Filterable Condensable (1) Total Filterable Condensable (1) Total Filterable Condensable (1)

Rotary Fine 270 (1) 12.0 (1) 296 (1) 294 (1) 2.23 296 (1) 294 (1) 2.23 253 (1) 251 (1) 2.23 3.44 0.047 3.40 2.81
Rotary Coarse 53.0 (1) 2.58 (1) 51.7 (1) 51.0 (1) 0.68 51.7 (1) 51.0 (1) 0.68 45.5 (1) 44.9 (1) 0.68 1.93 0.082 1.85 0.42

Glass Melt -- (2) -- (2) 10.1 (3) 9.99 (2) 0.10 10.1 (3) 9.99 (2) 0.10 9.72 (3) 9.62 (2) 0.10 0.041 6.4E-03 0.035 0.030
Forehearth 0.22 (2) 0.052 (2) -- -- -- -- -- -- -- -- -- -- -- -- --

References:

(1) Uncontrolled emission factors were derived from historical source test data from a similar facility located in Corvallis, Oregon.  The historical source test emission factors are representative of post wet scrubber controlled emission factors. Therefore, the uncontrolled emission factors
presented in Table 3 were back calculated using the historical controlled emission factors and the estimated wet scrubber control efficiencies from the Corvallis facility.

(2) Uncontrolled emission factors were derived from historical source test data from a similar facility located in Corvallis, Oregon. The historical emission factors for glass melt operations at the Corvallis facility are representative of a combined glass melt and forehearth emissions stack. 
Therefore, based on an analysis of the historical emission factors it was assumed that pollutants generated by combustion are accountable only to forehearth natural gas combustion.

(3) Value represents the sum of filterable and condensable particulate.

NOXCO

Process

VOC (1)Fluorides (1)HF (1)TF (1)
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Table 4
Uncontrolled Source Test HAP Emission Factor Summary
Hollingsworth & Vose Company - Hawkinsville, GA

Uncontrolled Emission Factors (1) (lbs/ton)
HAP Metals Organic HAP Inorganic HAP

Arsenic Beryllium Cadmium Chromiu
m Cobalt Lead Manganes

e Mercury Nickel Seleniu
m Benzene Formaldehyde Hexane Toluene Hydrogen 

Fluoride Fluorides

Rotary Fine 7.6E-04 2.2E-05 7.3E-04 3.6E-02 4.1E-03 5.4E-04 4.8E-03 5.1E-05 3.4E-03 1.3E-03 -- -- -- -- -- --
Rotary Coarse 4.8E-04 1.2E-05 2.4E-04 2.0E-02 3.0E-04 2.9E-04 1.3E-03 6.4E-05 2.8E-04 5.9E-04 -- -- -- -- -- --

Glass Melt 4.4E-05 4.2E-07 3.3E-06 2.4E-04 8.5E-07 1.1E-05 1.0E-05 1.5E-04 1.3E-05 2.1E-05 -- -- -- -- -- --
Rotary Fine 3.1E-04 8.7E-06 2.2E-05 1.6E-04 1.7E-05 2.2E-04 1.1E-03 -- 2.5E-04 4.4E-04 -- -- -- -- -- --

Rotary Coarse 1.6E-04 5.0E-06 1.2E-05 1.5E-04 9.4E-06 1.2E-04 8.0E-04 -- 2.1E-04 2.4E-04 -- -- -- -- -- --
Glass Melt 6.0E-06 1.9E-07 4.7E-07 5.0E-06 3.4E-07 9.0E-06 3.4E-05 -- 6.0E-06 8.5E-06 -- -- -- -- -- --
Rotary Fine 1.1E-03 3.0E-05 7.6E-04 3.6E-02 4.1E-03 7.6E-04 5.9E-03 5.1E-05 3.6E-03 1.7E-03 0.79 0.30 0.016 0.86 0.047 3.40

Rotary Coarse 6.5E-04 1.7E-05 2.5E-04 2.0E-02 3.1E-04 4.1E-04 2.1E-03 6.4E-05 4.9E-04 8.2E-04 0.014 0.10 7.8E-03 0.010 0.082 1.85
Glass Melt 5.0E-05 6.2E-07 3.8E-06 2.5E-04 1.2E-06 2.0E-05 4.4E-05 1.5E-04 1.9E-05 3.0E-05 -- -- -- -- 6.4E-03 0.035

References:

(1) Emission factors derived from the May 19-21, 2015 Engineering Test Program conducted at a similar facility located in Corvallis, Oregon.

Particulate 
Component

Throughput 
Type

Total

Condensable

Filterable
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Table 5
GF1 Criteria Emission Estimates per Production Scenario
Hollingsworth & Vose Company - Hawkinsville, GA

Uncontrolled Emission Factors (1) (lbs/ton)
PM PM10 PM2.5

Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total
Rotary Fine 270 12.0 294 2.23 296 294 2.23 296 251 2.23 253 3.40 2.81

Rotary Coarse 53.0 2.58 51.0 0.68 51.7 51.0 0.68 51.7 44.9 0.68 45.5 1.85 0.42
Annual Emissions Estimate (tons/yr)

PM PM10 PM2.5

Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b)

Production Scenario 1 - 33 RF Positions, 11 RC Positions
Uncontrolled

Rotary Fine 9,540 33 1,290 57.0 1,402 (a) 10.6 1,412 1,402 (a) 10.6 1,412 1,196 (a) 10.6 1,206 0.32 13.4
Rotary Coarse 10,696 11 283 13.8 273 (a) 3.64 276 273 (a) 3.64 276 240 (a) 3.64 243 0.20 2.25

Total -- 44 1,573 70.8 1,674 14.3 1,689 1,674 14.3 1,689 1,436 14.3 1,450 0.52 15.6
Controlled

Rotary Fine 9,540 33 1,290 57.0 28.0 (d) 10.6 38.7 28.0 (d) 10.6 38.7 23.9 (d) 10.6 34.6 0.32 13.4
Rotary Coarse 10,696 11 283 13.8 5.45 (d) 3.64 9.09 5.45 (d) 3.64 9.09 4.80 (d) 3.64 8.43 0.20 2.25

Total -- 44 1,573 70.8 33.5 14.3 47.8 33.5 14.3 47.8 28.7 14.3 43.0 0.52 15.6
Production Scenario 2 - 25 RF Positions, 19 RC Positions
Uncontrolled

Rotary Fine 7,227 25 977 43.2 1,062 (a) 8.06 1,070 1,062 (a) 8.06 1,070 906 (a) 8.06 914 0.25 10.1
Rotary Coarse 18,475 19 490 23.8 471 (a) 6.28 477 471 (a) 6.28 477 414 (a) 6.28 421 0.34 3.88

Total -- 44 1,467 67.0 1,533 14.3 1,547 1,533 14.3 1,547 1,320 14.3 1,335 0.59 14.0
Controlled

Rotary Fine 7,227 25 977 43.2 21.2 (d) 8.06 29.3 21.2 (d) 8.06 29.3 18.1 (d) 8.06 26.2 0.25 10.1
Rotary Coarse 18,475 19 490 23.8 9.42 (d) 6.28 15.7 9.42 (d) 6.28 15.7 8.29 (d) 6.28 14.6 0.34 3.88

Total -- 44 1,467 67.0 30.7 14.3 45.0 30.7 14.3 45.0 26.4 14.3 40.7 0.59 14.0
Maximum of Production Scenarios
Uncontrolled

Rotary Fine -- -- 1,290 57.0 1,402 10.6 1,412 1,402 10.6 1,412 1,196 10.6 1,206 0.25 13.4
Rotary Coarse -- -- 283 13.8 273 3.64 276 273 3.64 276 240 3.64 243 0.34 2.25

Total -- -- 1,573 70.8 1,674 14.3 1,689 1,674 14.3 1,689 1,436 14.3 1,450 0.59 15.6
Controlled

Rotary Fine -- -- 1,290 57.0 28.0 10.6 38.7 28.0 10.6 38.7 23.9 10.6 34.6 0.25 13.4
Rotary Coarse -- -- 283 13.8 5.45 3.64 9.09 5.45 3.64 9.09 4.80 3.64 8.43 0.34 2.25

Total -- -- 1,573 70.8 33.5 14.3 47.8 33.5 14.3 47.8 28.7 14.3 43.0 0.59 15.6

Notes:

(a) Annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs)
(b) Total particulate annual emissions estimate (tons/yr) = (filterable particulate [tons/yr]) + (condensable particulate [tons/yr])
(c) Fluorides annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs) x (1 - [filterable fluorides control efficiency {%} / 100])

Filterable fluorides control efficiency (%) = 98.0 (3)
(d) Annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs) x (1 - [filterable particulate control efficiency {%} / 100])

Filterable particulate control efficiency (%) = 98.0 (3)

References:

(1) See Table 3, Uncontrolled Source Test Emission Factor Summary.
(2) See Table 1, Input Assumptions and Parameters.
(3) See Table 2, Miscellaneous Input Assumptions and Parameters.

VOC

Number of 
Operational 
Positions (2)

Annual 
Throughput (2)

(tons/yr) NOX
 (a)CO (a) VOC (a)

Fluorides

Fluorides (c)

Throughput Type

Throughput 
Type

CO NOX
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Table 6
GF1 HAP Emission Estimates per Production Scenario
Hollingsworth & Vose Company - Hawkinsville, GA

Uncontrolled Emission Factors (1) (lbs/ton)
Arsenic Beryllium Cadmium Chromium

Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total
7.6E-04 3.1E-04 1.1E-03 2.2E-05 8.7E-06 3.0E-05 7.3E-04 2.2E-05 7.6E-04 0.036 1.6E-04 0.036
4.8E-04 1.6E-04 6.5E-04 1.2E-05 5.0E-06 1.7E-05 2.4E-04 1.2E-05 2.5E-04 0.020 1.5E-04 0.020

Annual Emissions Estimate (tons/yr)
Arsenic Beryllium Cadmium Chromium

Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b)

Production Scenario 1 - 33 RF Positions, 11 RC Positions
Uncontrolled

Rotary Fine 9,540 33 3.6E-03 (a) 1.5E-03 5.1E-03 1.0E-04 (a) 4.2E-05 1.5E-04 3.5E-03 (a) 1.0E-04 3.6E-03 0.17 (a) 7.6E-04 0.17
Rotary Coarse 10,696 11 2.6E-03 (a) 8.8E-04 3.5E-03 6.3E-05 (a) 2.7E-05 9.0E-05 1.3E-03 (a) 6.3E-05 1.4E-03 0.11 (a) 8.3E-04 0.11

Total -- 44 6.2E-03 2.3E-03 8.6E-03 1.7E-04 6.8E-05 2.3E-04 4.8E-03 1.7E-04 5.0E-03 0.28 1.6E-03 0.28
Controlled

Rotary Fine 9,540 33 7.3E-05 (c) 1.5E-03 1.5E-03 2.1E-06 (c) 4.2E-05 4.4E-05 7.0E-05 (c) 1.0E-04 1.7E-04 3.4E-03 (c) 7.6E-04 4.2E-03
Rotary Coarse 10,696 11 5.2E-05 (c) 8.8E-04 9.3E-04 1.3E-06 (c) 2.7E-05 2.8E-05 2.6E-05 (c) 6.3E-05 8.9E-05 2.2E-03 (c) 8.3E-04 3.0E-03

Total -- 44 1.2E-04 2.3E-03 2.5E-03 3.3E-06 6.8E-05 7.2E-05 9.6E-05 1.7E-04 2.6E-04 5.6E-03 1.6E-03 7.2E-03
Production Scenario 2 - 25 RF Positions, 19 RC Positions
Uncontrolled

Rotary Fine 7,227 25 2.8E-03 (a) 1.1E-03 3.9E-03 7.8E-05 (a) 3.1E-05 1.1E-04 2.7E-03 (a) 7.8E-05 2.7E-03 0.13 (a) 5.7E-04 0.13
Rotary Coarse 18,475 19 4.5E-03 (a) 1.5E-03 6.0E-03 1.1E-04 (a) 4.6E-05 1.6E-04 2.2E-03 (a) 1.1E-04 2.3E-03 0.19 (a) 1.4E-03 0.19

Total -- 44 7.2E-03 2.6E-03 9.8E-03 1.9E-04 7.8E-05 2.6E-04 4.9E-03 1.9E-04 5.1E-03 0.32 2.0E-03 0.32
Controlled

Rotary Fine 7,227 25 5.5E-05 (c) 1.1E-03 1.2E-03 1.6E-06 (c) 3.1E-05 3.3E-05 5.3E-05 (c) 7.8E-05 1.3E-04 2.6E-03 (c) 5.7E-04 3.2E-03
Rotary Coarse 18,475 19 8.9E-05 (c) 1.5E-03 1.6E-03 2.2E-06 (c) 4.6E-05 4.8E-05 4.5E-05 (c) 1.1E-04 1.5E-04 3.7E-03 (c) 1.4E-03 5.1E-03

Total -- 44 1.4E-04 2.6E-03 2.8E-03 3.7E-06 7.8E-05 8.1E-05 9.8E-05 1.9E-04 2.8E-04 6.3E-03 2.0E-03 8.3E-03
Maximum of Production Scenarios
Uncontrolled

Rotary Fine -- -- 2.8E-03 1.1E-03 3.9E-03 7.8E-05 3.1E-05 1.1E-04 2.7E-03 7.8E-05 2.7E-03 0.13 5.7E-04 0.13
Rotary Coarse -- -- 4.5E-03 1.5E-03 6.0E-03 1.1E-04 4.6E-05 1.6E-04 2.2E-03 1.1E-04 2.3E-03 0.19 1.4E-03 0.19

Total -- -- 7.2E-03 2.6E-03 9.8E-03 1.9E-04 7.8E-05 2.6E-04 4.9E-03 1.9E-04 5.1E-03 0.32 2.0E-03 0.32
Controlled

Rotary Fine -- -- 5.5E-05 1.1E-03 1.2E-03 1.6E-06 3.1E-05 3.3E-05 5.3E-05 7.8E-05 1.3E-04 2.6E-03 5.7E-04 3.2E-03
Rotary Coarse -- -- 8.9E-05 1.5E-03 1.6E-03 2.2E-06 4.6E-05 4.8E-05 4.5E-05 1.1E-04 1.5E-04 3.7E-03 1.4E-03 5.1E-03

Total -- -- 1.4E-04 2.6E-03 2.8E-03 3.7E-06 7.8E-05 8.1E-05 9.8E-05 1.9E-04 2.8E-04 6.3E-03 2.0E-03 8.3E-03

Notes:

(a) Annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs)
(b) Total particulate annual emissions estimate (tons/yr) = (filterable particulate [tons/yr]) + (condensable particulate [tons/yr])
(c) Annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs) x (1 - [filterable particulate control efficiency {%} / 100])

Filterable particulate control efficiency (%) = 98.0 (3)

References:

(1) See Table 4, Uncontrolled Source Test HAP Emission Factor Summary.
(2) See Table 1, Input Assumptions and Parameters.
(3) See Table 2, Miscellaneous Input Assumptions and Parameters.

Throughput 
Type

Rotary Fine
Rotary Coarse

Annual 
Throughput (2)

(tons/yr)

Number of 
Operational 
Positions (2)

Throughput 
Type

2016-1014 - Attachment A EI - 1650376 - V2.00.xlsx 6  of  24



October 2016  1650376

Table 6
GF1 HAP Emission Estimates per Production Scenario
Hollingsworth & Vose Company - Hawkinsville, GA

Production Scenario 1 - 33 RF Positions, 11 RC Positions
Uncontrolled

Rotary Fine 9,540 33
Rotary Coarse 10,696 11

Total -- 44
Controlled

Rotary Fine 9,540 33
Rotary Coarse 10,696 11

Total -- 44
Production Scenario 2 - 25 RF Positions, 19 RC Positions
Uncontrolled

Rotary Fine 7,227 25
Rotary Coarse 18,475 19

Total -- 44
Controlled

Rotary Fine 7,227 25
Rotary Coarse 18,475 19

Total -- 44
Maximum of Production Scenarios
Uncontrolled

Rotary Fine -- --
Rotary Coarse -- --

Total -- --
Controlled

Rotary Fine -- --
Rotary Coarse -- --

Total -- --

Throughput 
Type

Rotary Fine
Rotary Coarse

Annual 
Throughput (2)

(tons/yr)

Number of 
Operational 
Positions (2)

Throughput 
Type

Uncontrolled Emission Factors (1) (lbs/ton)
Cobalt Lead Manganese Mercury

Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total
4.1E-03 1.7E-05 4.1E-03 5.4E-04 2.2E-04 7.6E-04 4.8E-03 1.1E-03 5.9E-03 5.1E-05 -- 5.1E-05
3.0E-04 9.4E-06 3.1E-04 2.9E-04 1.2E-04 4.1E-04 1.3E-03 8.0E-04 2.1E-03 6.4E-05 -- 6.4E-05

Annual Emissions Estimate (tons/yr)
Cobalt Lead Manganese Mercury

Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b)

0.019 (a) 8.3E-05 0.020 2.6E-03 (a) 1.0E-03 3.6E-03 0.023 (a) 5.4E-03 0.028 2.4E-04 (a) -- 2.4E-04
1.6E-03 (a) 5.0E-05 1.7E-03 1.6E-03 (a) 6.3E-04 2.2E-03 6.7E-03 (a) 4.3E-03 0.011 3.4E-04 (a) -- 3.4E-04

0.021 1.3E-04 0.021 4.2E-03 1.7E-03 5.8E-03 0.030 9.7E-03 0.039 5.9E-04 0 5.9E-04

3.9E-04 (c) 8.3E-05 4.7E-04 5.2E-05 (c) 1.0E-03 1.1E-03 4.6E-04 (c) 5.4E-03 5.8E-03 4.9E-06 (c) -- 4.9E-06
3.2E-05 (c) 5.0E-05 8.3E-05 3.1E-05 (c) 6.3E-04 6.6E-04 1.3E-04 (c) 4.3E-03 4.4E-03 6.9E-06 (c) -- 6.9E-06

4.2E-04 1.3E-04 5.5E-04 8.3E-05 1.7E-03 1.7E-03 5.9E-04 9.7E-03 0.010 1.2E-05 0 1.2E-05

0.015 (a) 6.3E-05 0.015 2.0E-03 (a) 7.8E-04 2.7E-03 0.017 (a) 4.1E-03 0.021 1.8E-04 (a) -- 1.8E-04
2.8E-03 (a) 8.7E-05 2.9E-03 2.7E-03 (a) 1.1E-03 3.8E-03 0.012 (a) 7.4E-03 0.019 5.9E-04 (a) -- 5.9E-04

0.018 1.5E-04 0.018 4.7E-03 1.9E-03 6.6E-03 0.029 0.011 0.040 7.8E-04 -- 7.8E-04

2.9E-04 (c) 6.3E-05 3.6E-04 3.9E-05 (c) 7.8E-04 8.2E-04 3.5E-04 (c) 4.1E-03 4.4E-03 3.7E-06 (c) -- 3.7E-06
5.6E-05 (c) 8.7E-05 1.4E-04 5.4E-05 (c) 1.1E-03 1.1E-03 2.3E-04 (c) 7.4E-03 7.6E-03 1.2E-05 (c) -- 1.2E-05

3.5E-04 1.5E-04 5.0E-04 9.4E-05 1.9E-03 2.0E-03 5.8E-04 0.011 0.012 1.6E-05 -- 1.6E-05

0.019 8.3E-05 0.020 2.0E-03 7.8E-04 2.7E-03 0.017 4.1E-03 0.021 1.8E-04 -- 1.8E-04
1.6E-03 5.0E-05 1.7E-03 2.7E-03 1.1E-03 3.8E-03 0.012 7.4E-03 0.019 5.9E-04 -- 5.9E-04
0.021 1.3E-04 0.021 4.7E-03 1.9E-03 6.6E-03 0.029 0.011 0.040 7.8E-04 -- 7.8E-04

3.9E-04 8.3E-05 4.7E-04 3.9E-05 7.8E-04 8.2E-04 3.5E-04 4.1E-03 4.4E-03 3.7E-06 -- 3.7E-06
3.2E-05 5.0E-05 8.3E-05 5.4E-05 1.1E-03 1.1E-03 2.3E-04 7.4E-03 7.6E-03 1.2E-05 -- 1.2E-05
4.2E-04 1.3E-04 5.5E-04 9.4E-05 1.9E-03 2.0E-03 5.8E-04 0.011 0.012 1.6E-05 -- 1.6E-05

Notes:

(a) Annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs)
(b) Total particulate annual emissions estimate (tons/yr) = (filterable particulate [tons/yr]) + (condensable particulate [tons/yr])
(c) Annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs) x (1 - [filterable particulate control efficiency {%} / 100])

Filterable particulate control efficiency (%) = 98.0 (3)

References:

(1) See Table 4, Uncontrolled Source Test HAP Emission Factor Summary.
(2) See Table 1, Input Assumptions and Parameters.
(3) See Table 2, Miscellaneous Input Assumptions and Parameters.
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Table 6
GF1 HAP Emission Estimates per Production Scenario
Hollingsworth & Vose Company - Hawkinsville, GA

Production Scenario 1 - 33 RF Positions, 11 RC Positions
Uncontrolled

Rotary Fine 9,540 33
Rotary Coarse 10,696 11

Total -- 44
Controlled

Rotary Fine 9,540 33
Rotary Coarse 10,696 11

Total -- 44
Production Scenario 2 - 25 RF Positions, 19 RC Positions
Uncontrolled

Rotary Fine 7,227 25
Rotary Coarse 18,475 19

Total -- 44
Controlled

Rotary Fine 7,227 25
Rotary Coarse 18,475 19

Total -- 44
Maximum of Production Scenarios
Uncontrolled

Rotary Fine -- --
Rotary Coarse -- --

Total -- --
Controlled

Rotary Fine -- --
Rotary Coarse -- --

Total -- --

Throughput 
Type

Rotary Fine
Rotary Coarse

Annual 
Throughput (2)

(tons/yr)

Number of 
Operational 
Positions (2)

Throughput 
Type

Uncontrolled Emission Factors (1) (lbs/ton)
Nickel Selenium

Filterable Condensable Total Filterable Condensable Total
3.4E-03 2.5E-04 3.6E-03 1.3E-03 4.4E-04 1.7E-03 0.79 0.30 0.016 0.86 0.047
2.8E-04 2.1E-04 4.9E-04 5.9E-04 2.4E-04 8.2E-04 0.014 0.10 7.8E-03 0.010 0.082

Annual Emissions Estimate (tons/yr)
Nickel Selenium

Filterable Condensable (a) Total (b) Filterable Condensable (a) Total (b)

0.016 (a) 1.2E-03 0.017 6.2E-03 (a) 2.1E-03 8.3E-03 3.75 1.44 0.076 4.12 0.22
1.5E-03 (a) 1.1E-03 2.6E-03 3.1E-03 (a) 1.3E-03 4.4E-03 0.077 0.54 0.042 0.054 0.44

0.017 2.3E-03 0.020 9.3E-03 3.3E-03 0.013 3.83 1.97 0.12 4.17 0.66

3.2E-04 (c) 1.2E-03 1.5E-03 1.2E-04 (c) 2.1E-03 2.2E-03 3.75 1.44 0.076 4.12 0.22
3.0E-05 (c) 1.1E-03 1.1E-03 6.3E-05 (c) 1.3E-03 1.3E-03 0.077 0.54 0.042 0.054 0.44

3.5E-04 2.3E-03 2.7E-03 1.9E-04 3.3E-03 3.5E-03 3.83 1.97 0.12 4.17 0.66

0.012 (a) 9.1E-04 0.013 4.7E-03 (a) 1.6E-03 6.3E-03 2.84 1.09 0.058 3.12 0.17
2.6E-03 (a) 1.9E-03 4.5E-03 5.4E-03 (a) 2.2E-03 7.6E-03 0.13 0.92 0.072 0.092 0.76

0.015 2.8E-03 0.018 0.010 3.7E-03 0.014 2.98 2.01 0.13 3.21 0.93

2.4E-04 (c) 9.1E-04 1.2E-03 9.4E-05 (c) 1.6E-03 1.7E-03 2.84 1.09 0.058 3.12 0.17
5.2E-05 (c) 1.9E-03 2.0E-03 1.1E-04 (c) 2.2E-03 2.3E-03 0.13 0.92 0.072 0.092 0.76

2.9E-04 2.8E-03 3.1E-03 2.0E-04 3.7E-03 4.0E-03 2.98 2.01 0.13 3.21 0.93

0.016 1.2E-03 0.017 4.7E-03 1.6E-03 6.3E-03 3.75 1.09 0.058 4.12 0.17
1.5E-03 1.1E-03 2.6E-03 5.4E-03 2.2E-03 7.6E-03 0.077 0.92 0.072 0.054 0.76
0.017 2.3E-03 0.020 0.010 3.7E-03 0.014 3.83 2.01 0.13 4.17 0.93

2.4E-04 9.1E-04 1.2E-03 9.4E-05 1.6E-03 1.7E-03 3.75 1.09 0.058 4.12 0.17
5.2E-05 1.9E-03 2.0E-03 1.1E-04 2.2E-03 2.3E-03 0.077 0.92 0.072 0.054 0.76
2.9E-04 2.8E-03 3.1E-03 2.0E-04 3.7E-03 4.0E-03 3.83 2.01 0.13 4.17 0.93

Notes:

(a) Annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs)
(b) Total particulate annual emissions estimate (tons/yr) = (filterable particulate [tons/yr]) + (condensable particulate [tons/yr])
(c) Annual emissions estimate (tons/yr) = (process emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs) x (1 - [filterable particulate control efficiency {%} / 100])

Filterable particulate control efficiency (%) = 98.0 (3)

References:

(1) See Table 4, Uncontrolled Source Test HAP Emission Factor Summary.
(2) See Table 1, Input Assumptions and Parameters.
(3) See Table 2, Miscellaneous Input Assumptions and Parameters.

Hydrogen 
FluorideBenzene Formaldehyde Hexane Toluene

Benzene (a) Formaldehyde (a) Hexane (a) Toluene (a) Hydrogen 
Fluoride (a)
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Table 7
GF1 Natural Gas Usage Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Emission Factors (lbs/MMscf)

SO2 (1) CO2 
(a) CH4 

(b) N2O (b) CO2e (c)

Rotary Fiberizer 0.60 120,039 2.26 0.23 120,163

Annual Emissions Estimate (e) (tons/yr)

SO2 CO2 CH4 N2O CO2e

Rotary Fiberizer 1,388 0.42 83,282 1.57 0.16 83,368

Notes:

(a) CO2 emission factor (lbs/MMscf) = (CO2 emission factor [kg CO2/MMBtu]) x (default high heat value [MMBtu/scf]) x (106 scf/MMscf) x (2.205 lbs/kg)
CO2 emission factor (kg/MMBtu) = 53.06 (2)

Default high heat value (MMBtu/scf) = 1.026E-03 (2)
(b) CH4 or N2O emission factor (lbs/MMscf) = (CH4 or N2O emission factor [kg/MMBtu]) x (default high heat value [MMBtu/scf]) x (106 scf/MMscf)

x (2.205 lbs/kg)
CH4 emission factor (kg/MMBtu) = 1.0E-03 (3)
N2O emission factor (kg/MMBtu) = 1.0E-04 (3)

Natural gas heat content (Btu/scf) = 1.026E-03 (2)
(c) CO₂e emission factor (lbs/MMscf) = (CO₂ emission factor [lbs/MMscf]) + (CH₄ emission factor [lbs/MMscf] x CH₄ global warming potential) 

+  (N₂O emission factor [lbs/MMscf] x N₂O global warming potential)
Global warming potential of CH4 = 25.0 (4)
Global warming potential of N2O = 298 (4)

(d) Annual natural gas usage (MMscf/yr) = (rotary fiberizer maximum firing rate [scf/hr]) x (number of operational positions)
x (annual hours of operation [hrs/yr]) x (MMscf/106 scf)

Rotary fiberizer maximum firing rate (scf/hr) = 3,600 (5)
Number of operational positions = 44 (6)

Annual hours of operation (hrs/yr) = 8,760 (6)
(e) Annual emissions estimate (tons/yr) = (process emission factor [lbs/MMscf]) x (annual throughput per position [MMscf/yr]) x (tons/2,000 lbs)

References:

(1) AP-42 Chapter 1.4 (July 1998), Table 1.4-2 "Emission Factors for Criteria Pollutants and Greenhouse Gases from Natural Gas Combustion".
(2) 40 CFR Part 98 Subpart C, Table C-1, "Default CO2 Emission Factors and High Heat Values for Various Types of Fuel". Value representative

of natural gas.
(3) 40 CFR Part 98 Subpart C, Table C-2, "Default CH4 and N2O Emission Factors for Various Types of Fuel". Value representative of natural gas.
(4) 40 CFR Part 98 Subpart A, Table A-1, "Global Warming Potentials".
(5) See Table 2, Miscellaneous Input Assumptions and Parameters.
(6) See Table 1, Input Assumptions and Parameters.

Process
Annual 

Natural Gas Usage (d)

(MMscf/yr)

Process
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Table 8
Glass Melt and Forehearth Criteria Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Uncontrolled Emission Factors
PM PM10 PM2.5

Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total
Glass Melt (lbs/ton) -- -- 9.99 (1) 0.10 (1) -- 9.99 (1) 0.10 (1) -- 9.62 (1) 0.10 (1) -- 0.0346 (1) 0.03 (1)

(lbs/MMscf) -- -- 5.70 (2) 1.90 (2) 7.60 (2) 5.70 (3) 1.90 (3) 7.60 (3) 5.70 (3) 1.90 (3) 7.60 (3) -- 5.50 (2)

(lbs/ton) 0.22 (1) 0.052 (1) -- -- -- -- -- -- -- -- -- --

Annual Emissions Estimate (tons/yr)
PM PM10 PM2.5

Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total
Uncontrolled

Glass Melt 27,375 (tons/yr) -- -- 137 (a) 1.27 (b) 138 (5) 137 (a) 1.27 (b) 138 (5) 132 (a) 1.27 (b) 133 (5) 0.47 (a) 0.11 (b)

108 (MMscf/yr) -- -- 0.31 (c) 0.10 (c) 0.41 (5) 0.31 (c) 0.10 (c) 0.41 (5) 0.31 (c) 0.10 (c) 0.41 (5) -- 0.30 (c)

27,375 (tons/yr) 3.01 (a) 0.71 (a) -- -- -- -- -- -- -- -- -- -- --
Controlled

Glass Melt Only 27,375 (tons/yr) -- -- 1.37 (d) 1.27 (b) 2.63 (5) 1.37 (d) 1.27 (b) 2.63 (5) 1.32 (d) 1.27 (b) 2.58 (5) 0.47 (a) 0.11 (b)

108 (MMscf/yr) -- -- 0.31 (c) 0.10 (c) 0.41 (5) 0.31 (c) 0.10 (c) 0.41 (5) 0.31 (c) 0.10 (c) 0.41 (5) -- 0.30 (c)

27,375 (tons/yr) 3.01 (a) 0.71 (a) -- -- -- -- -- -- -- -- -- --

Notes:

(a) Annual emissions estimate (tons/yr) = (emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (tons/2,000 lbs)
(b) Annual emissions estimate (tons/yr) = (emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (tons/2,000 lbs) - (forehearth annual emission estimates [MMscf/yr])
(c) Annual emissions estimate (tons/yr) = (emission factor [lbs/MMscf]) x (annual fuel usage [MMscf/yr]) x (tons/2,000 lbs)
(d) Annual emissions estimate (tons/yr) = (emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs) x (1 - [filterable particulate control efficiency {%} / 100])

Filterable particulate control efficiency (%) = 99.0 (6)

References:

(1) See Table 3, Uncontrolled Source Test Emission Factor Summary.
(2) AP-42 Chapter 1.4 (July 1998), Table 1.4-2, "Emission Factors for Criteria Pollutants and Greenhouse Gases from Natural Gas Combustion".
(3) Assumes that 100% of PM is PM2.5. 
(4) See Table 1, Input Assumptions and Parameters.
(5) Value represents the sum of filterable and condensable particulate.
(6) See Table 2, Miscellaneous Input Assumptions and Parameters.

Forehearth

Throughput Type (Units)

Forehearth Only

VOCNOX

VOCNOX

Fluorides

Fluorides

Annual 
Throughput (6)

(Units)
Source

CO

CO

Forehearth
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Table 9
Glass Melt and Forehearth HAP Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Uncontrolled Emission Factors
Arsenic Beryllium Cadmium Chromium

Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total
Combined Glass Melt and Forehearth (lbs/ton) 4.4E-05 (1) 6.0E-06 (1) 5.0E-05 (1) 4.2E-07 (1) 1.9E-07 (1) 6.2E-07 (1) 3.3E-06 (1) 4.7E-07 (1) 3.8E-06 (1) 2.4E-04 (1) 5.0E-06 (1) 2.5E-04 (1)

Forehearth Natural Gas (lbs/MMscf) -- -- 2.0E-04 (3) -- -- 1.2E-05 (3) -- -- 1.1E-03 (3) -- -- 1.4E-03 (3)

Annual Emissions Estimate (tons/yr)
Arsenic Beryllium Cadmium Chromium

Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total
Combined Glass Melt and Forehearth 27,375 (tons/yr) 6.0E-04 (a) 8.2E-05 (a) 6.8E-04 (a) 5.8E-06 (a) 2.6E-06 (a) 8.4E-06 (a) 4.5E-05 (a) 6.4E-06 (a) 5.1E-05 (a) 3.3E-03 (a) 6.8E-05 (a) 3.4E-03 (a)

Uncontrolled
Glass Melt Only 27,375 (tons/yr) 5.9E-04 (b) 8.0E-05 (c) 6.7E-04 (6) 5.3E-06 (b) 2.4E-06 (c) 7.8E-06 (6) -- -- 0 (6) 3.2E-03 (b) 6.7E-05 (c) 3.3E-03 (6)

Forehearth Only 108 (MMscf/yr) -- -- 1.1E-05 (d) -- -- 6.5E-07 (d) -- -- 6.0E-05 (d) -- -- 7.6E-05 (d)

Controlled
Glass Melt Only 27,375 (tons/yr) 1.2E-05 (e) 8.0E-05 (c) 9.2E-05 (8) 1.2E-07 (e) 2.4E-06 (c) 2.5E-06 (8) -- -- 0 (8) 6.6E-05 (e) 6.7E-05 (c) 1.3E-04 (8)

Forehearth Only 108 (MMscf/yr) -- -- 1.1E-05 (d) -- -- 6.5E-07 (d) -- -- 6.0E-05 (d) -- -- 7.6E-05 (d)

Notes:

(a) Annual emissions estimate (tons/yr) = (emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs)
(b) Annual glass melt only emissions estimate (tons/yr) = (annual combined glass melt and forehearth filterable pollutant emissions estimate [tons/yr])

- ([annual forehearth only total pollutant emissions estimate {tons/yr}] x [annual combined glass melt and forehearth filterable pollutant emissions estimate {tons/yr}]
/ [annual combined glass melt and forehearth total pollutant emissions estimate {tons/yr}])

(c) Annual glass melt only emissions estimate (tons/yr) = (annual combined glass melt and forehearth condensable pollutant emissions estimate [tons/yr])
- ([annual forehearth only total pollutant emissions estimate {tons/yr}] x [annual combined glass melt and forehearth condensable pollutant emissions estimate {tons/yr}]
/ [annual combined glass melt and forehearth total pollutant emissions estimate {tons/yr}])

(d) Annual emissions estimate (tons/yr) = (emission factor [lbs/MMscf]) x (annual fuel usage [MMscf/yr]) x (tons/2,000 lbs)
(e) Annual emissions estimate (tons/yr) = (combined glass melt and forehearth emission estimates [tons/yr]) x (1 - [filterable particulate control efficiency {%} / 100])

Filterable particulate control efficiency (%) = 98.0 (7)

References:

(1) See Table 4, Uncontrolled Source Test HAP Emission Factor Summary.
(2) See Table 3, Uncontrolled Source Test Emission Factor Summary.
(3) AP-42 Chapter 1 (July 1998), Table 1.4-4, "Emission Factors for Metals from Natural Gas Combustion".
(4) AP-42 Chapter 1 (July 1998), Table 1.4-2, "Emission Factors for Criteria Pollutants and Greenhouse Gases from Natural Gas Combustion".
(5) See Table 1, Input Assumptions and Parameters.
(6) Combined glass melt and forehearth emission factors derived from source testing of a similar facility must be split up to represent the proposed facility, which will have a dedicated stack

for forehearth emissions.  As a result, forehearth emissions calculated from AP-42 emission factors are subtracted from the emissions calculated using the combined glass melt and
forehearth emissions factors to determine the glass melt emissions.

(7) See Table 2, Miscellaneous Input Assumptions and Parameters.
(8) Value represents the sum of filterable and condensable pollutant emission estimates.

Source
Annual 

Throughput (5)

(Units)

Throughput Type (Units)
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Table 9
Glass Melt and Forehearth HAP Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Combined Glass Melt and Forehearth (lbs/ton)
Forehearth Natural Gas (lbs/MMscf)

Combined Glass Melt and Forehearth 27,375 (tons/yr)
Uncontrolled

Glass Melt Only 27,375 (tons/yr)
Forehearth Only 108 (MMscf/yr)

Controlled
Glass Melt Only 27,375 (tons/yr)
Forehearth Only 108 (MMscf/yr)

Source
Annual 

Throughput (5)

(Units)

Throughput Type (Units)
Uncontrolled Emission Factors

Cobalt Lead Manganese Mercury
Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total

8.5E-07 (1) 3.4E-07 (1) 1.2E-06 (1) 1.1E-05 (1) 9.0E-06 (1) 2.0E-05 (1) 1.0E-05 (1) 3.4E-05 (1) 4.4E-05 (1) 1.5E-04 (1) -- 1.5E-04 (1)

-- -- 8.4E-05 (3) -- -- 5.0E-04 (4) -- -- 3.8E-04 (3) -- -- 2.6E-04 (3)

Annual Emissions Estimate (tons/yr)
Cobalt Lead Manganese Mercury

Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total Filterable Condensable Total
1.2E-05 (a) 4.6E-06 (a) 1.6E-05 (a) 1.5E-04 (a) 1.2E-04 (a) 2.7E-04 (a) 1.4E-04 (a) 4.6E-04 (a) 6.0E-04 (a) 2.1E-03 (a) -- 2.1E-03 (a)

7.1E-06 (b) 2.8E-06 (c) 1.2E-05 (6) 1.3E-04 (b) 1.1E-04 (c) 2.4E-04 (6) 1.3E-04 (b) 4.5E-04 (c) 5.8E-04 (6) 2.0E-03 (b) -- 2.0E-03 (6)

-- -- 4.5E-06 (d) -- -- 2.7E-05 (d) -- -- 2.1E-05 (d) -- -- 1.4E-05 (d)

2.3E-07 (e) 2.8E-06 (c) 3.1E-06 (8) 2.9E-06 (e) 1.1E-04 (c) 1.1E-04 (8) 2.7E-06 (e) 4.5E-04 (c) 4.5E-04 (8) 4.1E-05 (e) -- 4.1E-05 (8)

-- -- 4.5E-06 (d) -- -- 2.7E-05 (d) -- -- 2.1E-05 (d) -- -- 1.4E-05 (d)

Notes:

(a) Annual emissions estimate (tons/yr) = (emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs)
(b) Annual glass melt only emissions estimate (tons/yr) = (annual combined glass melt and forehearth filterable pollutant emissions estimate [tons/yr])

- ([annual forehearth only total pollutant emissions estimate {tons/yr}] x [annual combined glass melt and forehearth filterable pollutant emissions estimate {tons/yr}]
/ [annual combined glass melt and forehearth total pollutant emissions estimate {tons/yr}])

(c) Annual glass melt only emissions estimate (tons/yr) = (annual combined glass melt and forehearth condensable pollutant emissions estimate [tons/yr])
- ([annual forehearth only total pollutant emissions estimate {tons/yr}] x [annual combined glass melt and forehearth condensable pollutant emissions estimate {tons/yr}]
/ [annual combined glass melt and forehearth total pollutant emissions estimate {tons/yr}])

(d) Annual emissions estimate (tons/yr) = (emission factor [lbs/MMscf]) x (annual fuel usage [MMscf/yr]) x (tons/2,000 lbs)
(e) Annual emissions estimate (tons/yr) = (combined glass melt and forehearth emission estimates [tons/yr]) x (1 - [filterable particulate control efficiency {%} / 100])

Filterable particulate control efficiency (%) = 98.0 (7)

References:

(1) See Table 4, Uncontrolled Source Test HAP Emission Factor Summary.
(2) See Table 3, Uncontrolled Source Test Emission Factor Summary.
(3) AP-42 Chapter 1 (July 1998), Table 1.4-4, "Emission Factors for Metals from Natural Gas Combustion".
(4) AP-42 Chapter 1 (July 1998), Table 1.4-2, "Emission Factors for Criteria Pollutants and Greenhouse Gases from Natural Gas Combustion".
(5) See Table 1, Input Assumptions and Parameters.
(6) Combined glass melt and forehearth emission factors derived from source testing of a similar facility must be split up to represent the proposed facility, which will have a dedicated stack

for forehearth emissions.  As a result, forehearth emissions calculated from AP-42 emission factors are subtracted from the emissions calculated using the combined glass melt and
forehearth emissions factors to determine the glass melt emissions.

(7) See Table 2, Miscellaneous Input Assumptions and Parameters.
(8) Value represents the sum of filterable and condensable pollutant emission estimates.
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Table 9
Glass Melt and Forehearth HAP Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Combined Glass Melt and Forehearth (lbs/ton)
Forehearth Natural Gas (lbs/MMscf)

Combined Glass Melt and Forehearth 27,375 (tons/yr)
Uncontrolled

Glass Melt Only 27,375 (tons/yr)
Forehearth Only 108 (MMscf/yr)

Controlled
Glass Melt Only 27,375 (tons/yr)
Forehearth Only 108 (MMscf/yr)

Source
Annual 

Throughput (5)

(Units)

Throughput Type (Units)
Uncontrolled Emission Factors

Nickel Selenium
Filterable Condensable Total Filterable Condensable Total

1.3E-05 (1) 6.0E-06 (1) 1.9E-05 (1) 2.1E-05 (1) 8.5E-06 (1) 3.0E-05 (1) 6.4E-03 (2)

-- -- 2.1E-03 (3) -- -- 2.4E-05 (3) --

Annual Emissions Estimate (tons/yr)
Nickel Selenium

Filterable Condensable Total Filterable Condensable Total
1.7E-04 (a) 8.2E-05 (a) 2.5E-04 (a) 2.9E-04 (a) 1.2E-04 (a) 4.1E-04 (a) 0.088 (a)

3.3E-05 (b) 1.6E-05 (c) 1.4E-04 (6) 2.9E-04 (b) 1.2E-04 (c) 4.1E-04 (6) 0.088 (a)

-- -- 1.1E-04 (d) -- -- 1.3E-06 (d) --

3.4E-06 (e) 1.6E-05 (c) 1.9E-05 (8) 5.8E-06 (e) 1.2E-04 (c) 1.2E-04 (8) 0.088 (a)

-- -- 1.1E-04 (d) -- -- 1.3E-06 (d) --

Notes:

(a) Annual emissions estimate (tons/yr) = (emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs)
(b) Annual glass melt only emissions estimate (tons/yr) = (annual combined glass melt and forehearth filterable pollutant emissions estimate [tons/yr])

- ([annual forehearth only total pollutant emissions estimate {tons/yr}] x [annual combined glass melt and forehearth filterable pollutant emissions estimate {tons/yr}]
/ [annual combined glass melt and forehearth total pollutant emissions estimate {tons/yr}])

(c) Annual glass melt only emissions estimate (tons/yr) = (annual combined glass melt and forehearth condensable pollutant emissions estimate [tons/yr])
- ([annual forehearth only total pollutant emissions estimate {tons/yr}] x [annual combined glass melt and forehearth condensable pollutant emissions estimate {tons/yr}]
/ [annual combined glass melt and forehearth total pollutant emissions estimate {tons/yr}])

(d) Annual emissions estimate (tons/yr) = (emission factor [lbs/MMscf]) x (annual fuel usage [MMscf/yr]) x (tons/2,000 lbs)
(e) Annual emissions estimate (tons/yr) = (combined glass melt and forehearth emission estimates [tons/yr]) x (1 - [filterable particulate control efficiency {%} / 100])

Filterable particulate control efficiency (%) = 98.0 (7)

References:

(1) See Table 4, Uncontrolled Source Test HAP Emission Factor Summary.
(2) See Table 3, Uncontrolled Source Test Emission Factor Summary.
(3) AP-42 Chapter 1 (July 1998), Table 1.4-4, "Emission Factors for Metals from Natural Gas Combustion".
(4) AP-42 Chapter 1 (July 1998), Table 1.4-2, "Emission Factors for Criteria Pollutants and Greenhouse Gases from Natural Gas Combustion".
(5) See Table 1, Input Assumptions and Parameters.
(6) Combined glass melt and forehearth emission factors derived from source testing of a similar facility must be split up to represent the proposed facility, which will have a dedicated stack

for forehearth emissions.  As a result, forehearth emissions calculated from AP-42 emission factors are subtracted from the emissions calculated using the combined glass melt and
forehearth emissions factors to determine the glass melt emissions.

(7) See Table 2, Miscellaneous Input Assumptions and Parameters.
(8) Value represents the sum of filterable and condensable pollutant emission estimates.

Hydrogen 
Fluoride

Hydrogen 
Fluoride
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Table 10
Forehearth Additional Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Source Forehearth

Maximum Annual Natural Gas Usage (MMscf/yr) (1) 108

Annual Emissions Estimate (a)

(tons/yr)
SO2 0.60 (2) 0.032
CO2 120,039 (b) 6,498
CH4 2.26 (c) 0.12
N2O 0.23 (c) 0.012
CO2e 120,163 (d) 6,505

Notes:

(a) Annual emission estimates (tons/yr) = (emission factor [lbs/MMscf]) x (maximum annual heat input [MMscf/yr]) / (2000 [lbs/ton])
x (annual hours of operation [hrs/yr])

(b) CO2 emission factor (lbs/MMscf) = (CO2 emission factor [kg CO2/MMBtu]) x (default high heat value (MMBtu/scf)) x (106 scf/MMscf) x (2.205 lbs/kg)
CO2 emission factor (kg/MMBtu) = 53.06 (5)

Default high heat value (MMBtu/scf) = 1.026E-03 (5)
(c) CH4 or N2O emission factor (lbs/MMscf) = (CH4 or N2O emission factor [kg/MMBtu]) x (2.205 lbs/kg) x (natural gas heat content [Btu/scf])

CH4 emission factor (kg/MMBtu) = 1.0E-03 (6)
N2O emission factor (kg/MMBtu) = 1.0E-04 (6)

Natural gas heat content (Btu/scf) = 1,026 (5)
(d) CO₂e emission factor (lbs/MMscf) = (CO₂ emission factor [lbs/MMscf]) + (CH₄ emission factor [lbs/MMscf] x CH₄ global warming potential) 

+ (N₂O emission factor [lbs/MMscf] x N₂O global warming potential)
Global warming potential of CH4 = 25.0 (7)
Global warming potential of N2O = 298 (7)

References:

(1) See Table 1, Input Assumptions and Parameters.
(2) AP-42 Chapter 1.4 (July 1998), Table 1.4-2 "Emission Factors for Criteria Pollutants and Greenhouse Gases

from Natural Gas Combustion".
(3) Assumes that 100% of PM is PM2.5. 
(4) AP-42 Chapter 1.4 (July 1998), Table 1.4-1 "Emission Factors for NOX and CO from Natural Gas Combustion".
(5) 40 CFR Part 98 Subpart C, Table C-1, "Default CO2 Emission Factors and High Heat Values for Various Types of Fuel".
(6) 40 CFR Part 98 Subpart C, Table C-2, "Default CH4 and N2O Emission Factors for Various Types of Fuel".
(7) 40 CFR Part 98 Subpart A, Table A-1, "Global Warming Potentials".

Pollutant Emission Factor
(lbs/MMscf)
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Table 11
Facility Natural Gas Usage HAP Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Plant HA - Production Line GF1

Fiberizer Forehearth

Maximum Annual Fuel Usage (MMscf/yr) 1,388 (1) 108 (2)

Annual Emissions Estimates (tons/yr)

Fiberizer Forehearth

Organic Compounds
2-Methylnaphthalene 91-57-6 2.4E-05 1.7E-05 (a) 1.3E-06 (a)

3-Methylchloranthrene 56-49-5 1.8E-06 1.2E-06 (a) 9.7E-08 (a)

7,12-Dimethylbenz(a)anthracene 57-97-6 1.6E-05 1.1E-05 (a) 8.7E-07 (a)

Acenaphthene 83-32-9 1.8E-06 1.2E-06 (a) 9.7E-08 (a)

Acenaphthylene 208-96-8 1.8E-06 1.2E-06 (a) 9.7E-08 (a)

Anthracene 120-12-7 2.4E-06 1.7E-06 (a) 1.3E-07 (a)

Benz(a)anthracene 56-55-3 1.8E-06 1.2E-06 (a) 9.7E-08 (a)

Benzene 71-43-2 2.1E-03 -- (4) 1.1E-04 (a)

Benzo(a)pyrene 50-32-8 1.2E-06 8.3E-07 (a) 6.5E-08 (a)

Benzo(b)fluoranthene 205-99-2 1.8E-06 1.2E-06 (a) 9.7E-08 (a)

Benzo(g,h,i)perylene 191-24-2 1.2E-06 8.3E-07 (a) 6.5E-08 (a)

Benzo(k)fluoranthene 207-08-9 1.8E-06 1.2E-06 (a) 9.7E-08 (a)

Chrysene 218-01-9 1.8E-06 1.2E-06 (a) 9.7E-08 (a)

Dibenzo(a,h)anthracene 53-70-3 1.2E-06 8.3E-07 (a) 6.5E-08 (a)

Dichlorobenzene 25321-22-6 1.2E-03 8.3E-04 (a) 6.5E-05 (a)

Fluoranthene 206-44-0 3.0E-06 2.1E-06 (a) 1.6E-07 (a)

Fluorene 86-73-7 2.8E-06 1.9E-06 (a) 1.5E-07 (a)

Formaldehyde 50-00-0 0.075 -- (4) 4.1E-03 (a)

Hexane 110-54-3 1.80 -- (4) 0.097 (a)

Indeno(1,2,3-cd)pyrene 193-39-5 1.8E-06 1.2E-06 (a) 9.7E-08 (a)

Naphthalene 91-20-3 6.1E-04 4.2E-04 (a) 3.3E-05 (a)

Phenanthrene 85-01-8 1.7E-05 1.2E-05 (a) 9.2E-07 (a)

Pyrene 129-00-0 5.0E-06 3.5E-06 (a) 2.7E-07 (a)

Toluene 108-88-3 3.4E-03 -- (4) 1.8E-04 (a)

Metals
Arsenic 7440-38-2 2.0E-04 -- (4) -- (5)

Beryllium 7440-41-7 1.2E-05 -- (4) -- (5)

Cadmium 7440-43-9 1.1E-03 -- (4) -- (5)

Chromium 7440-47-3 1.4E-03 -- (4) -- (5)

Cobalt 7440-48-4 8.4E-05 -- (4) -- (5)

Manganese 7439-96-5 3.8E-04 -- (4) -- (5)

Mercury 7439-97-6 2.6E-04 -- (4) -- (5)

Nickel 7440-02-0 2.1E-03 -- (4) -- (5)

Selenium 7782-49-2 2.4E-05 -- (4) -- (5)

Notes:

(a) Annual emission estimates (lbs/yr) = (emission factor [lbs/MMscf]) x (annual fuel usage [MMscf/yr]) / (2,000 lbs/ton) 

References:

(1) See Table 1, Input Assumptions and Parameters.  Sum of rotary fine and rotary coarse annual natural gas usages per production scenario.
(2) See Table 1, Input Assumptions and Parameters.  
(3) Emission factors from AP-42 Chapter 1.4 (July 1998), Table 1.4-3 "Emission Factors For Speciated Organic Compounds from Natural Gas Combustion" 

and AP-42 Chapter 1.4 (July 1998), Table 1.4-4 "Emission Factors For Metals from Natural Gas Combustion".
(4) See Table 6, GF1 HAP Emission Estimates per Production Scenario.
(5) Source-specific emissions calculated for this HAP in Table 9, Glass Melt and Forehearth HAP Emission Estimates.

Pollutant CAS Emission Factor (4)

(lbs/MMscf)

Source

2016-1014 - Attachment A EI - 1650376 - V2.00.xlsx 15  of  24



October 2016  1650376

Table 12
Raw Material Handling Criteria Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Source Raw Material Silo Exhaust
Stack 1

Furnace Day Bin/Bad Batch Bin
Stack 2

Weigh Area/Bag Unload
Stack 3

Hourly Throughput (tons/hr) (1) 3.97 3.97 3.97
Daily Throughput (tons/day) (1) 95.3 95.3 95.3
Annual Throughput (tons/yr) (1) 34,786 34,786 34,786
PM/PM10/PM2.5 Controlled Emission Factor (lbs/ton) (2) 0.017 0.017 0.017
Particulate Control Efficiency (%) (2) 99.0 99.0 99.0

Emissions Estimate

Raw Material Silo Exhaust
Stack 1

Furnace Day Bin/Bad Batch Bin
Stack 2

Weigh Area/Bag Unload
Stack 3 Total

Maximum 
Hourly 
(lbs/hr)

Maximum
Daily 

(lbs/day)

Annual
(tons/yr)

Maximum 
Hourly 
(lbs/hr)

Maximum
Daily 

(lbs/day)

Annual
(tons/yr)

Maximum 
Hourly 
(lbs/hr)

Maximum
Daily 

(lbs/day)

Annual
(tons/yr)

Maximum 
Hourly 
(lbs/hr)

Maximum
Daily

(lbs/day)

Annual
(tons/yr)

Uncontrolled
GF1 PM 6.75 (a) 162 (b) 29.6 (c) 6.75 (a) 162 (b) 29.6 (c) 6.75 (a) 162 (b) 29.6 (c) 20.3 486 88.7
GF1 PM10 6.75 (a) 162 (b) 29.6 (c) 6.75 (a) 162 (b) 29.6 (c) 6.75 (a) 162 (b) 29.6 (c) 20.3 486 88.7
GF1 PM2.5 6.75 (a) 162 (b) 29.6 (c) 6.75 (a) 162 (b) 29.6 (c) 6.75 (a) 162 (b) 29.6 (c) 20.3 486 88.7

Controlled
GF1 PM 0.068 (d) 1.62 (e) 0.30 (f) 0.068 (d) 1.62 (e) 0.30 (f) 0.068 (d) 1.62 (e) 0.30 (f) 0.20 4.86 0.89
GF1 PM10 0.068 (d) 1.62 (e) 0.30 (f) 0.068 (d) 1.62 (e) 0.30 (f) 0.068 (d) 1.62 (e) 0.30 (f) 0.20 4.86 0.89
GF1 PM2.5 0.068 (d) 1.62 (e) 0.30 (f) 0.068 (d) 1.62 (e) 0.30 (f) 0.068 (d) 1.62 (e) 0.30 (f) 0.20 4.86 0.89

Notes:

(a) Maximum hourly uncontrolled emissions estimate (lbs/hr) = (maximum hourly controlled emissions estimate [lbs/hr]) / (1 - [control efficiency {%} / 100])
(b) Maximum daily uncontrolled emissions estimate (lbs/day) = (maximum daily controlled emissions estimate [lbs/day]) / (1 - [control efficiency {%} / 100])
(c) Annual uncontrolled emissions estimate (tons/yr) = (annual controlled emissions estimate [tons/yr]) / (1 - [control efficiency {%} / 100])
(d) Maximum hourly controlled emissions estimate (lbs/hr) = (particulate controlled emission factor [lbs/ton]) x (hourly throughput [tons/hr])
(e) Maximum daily controlled emissions estimate (lbs/day) = (particulate controlled emission factor [lbs/ton]) x (daily throughput [tons/day])
(f) Annual controlled emissions estimate (tons/yr) = (particulate controlled emission factor [lbs/ton]) x (annual throughput [tons/yr]) x (ton/2,000 lbs)

References:

(1) See Table 1, Input Assumptions and Parameters.
(2) Information provided by Toledo Engineering Co., Inc. dated August 31, 2016.
(3) SeeTable 2, Miscellaneous Input Assumptions and Parameters.

PollutantProduction Line

Total
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Table 13
Carbonate Usage Greenhouse Gas Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Raw Material 
Ingredient

PTE Ingredient 
Usage (1)

(lbs/yr)

PTE Ingredient 
Usage (a)

(metric tons/yr)

CO2e Emission Factor (1)

(metric tons/metric ton 
ingredient)

PTE Annual CO2e 
Emissions (b)

(tons/yr)

Limestone 334,931 151.9 0.44 73.68
Dolomite 11,252,377 5,104 0.48 2684

Sodium carbonate 23,018,734 10,441 0.42 4,776
Barium carbonate 2,260,782 1025 0.22 252.1

Potassium carbonate 2,773,002 1258 0.32 440.9
Total 39,639,826 17,980 -- 8,227

Notes:

(a) PTE ingredient usage (metric tons/yr) = (PTE ingredient usage [lbs/yr]) x (metric ton/2,204.623 lbs)
(b) PTE annual CO2e emissions (tons/yr) = (PTE ingredient usage [metric tons/yr]) x (CO2e emission factor [metric tons/metric ton ingredient])

x (1.1023 tons/metric ton)

References:

(1) Information provided by Hollingsworth & Vose Company.  Ingredient usage derived using ratio of Corvallis glass melt daily throughput to
proposed Hawkinsville glass melt daily throughput. Assumes 100% carbon dioxide equivalent is carbon dioxide.
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Table 14
Emergency Generator Criteria Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Source Emergency Generator
Engine Size (hp) (1) 536
Engine Fuel Consumption (gal/hr) (a) 27.2
Load Factor (4) 0.74
Daily Hours of Operation (hrs/day) (1) 2.00
Annual Hours of Operation (hrs/yr) (1) 100

Emissions Estimate
Maximum Hourly 

(lbs/hr)
Maximum Daily

(lbs/day)
Annual

(tons/yr)
PM 2.20E-03 lbs/hp-hr (5) 0.87 (b) 1.75 (c) 0.044 (d)

PM10 2.20E-03 lbs/hp-hr (2) 0.87 (b) 1.75 (c) 0.044 (d)

PM2.5 2.20E-03 lbs/hp-hr (5) 0.87 (b) 1.75 (c) 0.044 (d)

NOX 0.031 lbs/hp-hr (2) 12.3 (b) 24.6 (c) 0.62 (d)

CO 6.68E-03 lbs/hp-hr (2) 2.65 (b) 5.30 (c) 0.13 (d)

SO2 2.05E-03 lbs/hp-hr (2) 0.81 (b) 1.63 (c) 0.041 (d)

VOC 2.47E-03 lbs/hp-hr (2) 0.98 (b) 1.96 (c) 0.049 (d)

CO2 22.5 lbs/gal (e) 453 (f) 906 (g) 22.7 (h)

CH4 9.1E-04 lbs/gal (i) 0.018 (f) 0.037 (g) 9.2E-04 (h)

N2O 1.8E-04 lbs/gal (i) 3.7E-03 (f) 7.4E-03 (g) 1.8E-04 (h)

CO2e 22.6 lbs/gal (j) 455 (f) 909 (g) 22.7 (h)

Notes:

(a) Engine fuel consumption (gal/hr) = (engine size [hp]) x (average brake-specific fuel consumption [Btu/hp-hr]) / (liquid fuel higher heating value [Btu/gal])
Average brake-specific fuel consumption (Btu/hp-hr) = 7,000 (2)

Liquid fuel higher heating value (Btu/gal) = 138,000 (3)
(b) Maximum hourly emissions estimate (lbs/hr) = (emission factor [lbs/hp-hr]) x (engine size [hp]) x (load factor)
(c) Maximum daily emissions estimate (lbs/day) = (emission factor [lbs/hp-hr]) x (engine size [hp]) x (load factor) x (daily hours of operation [hrs/day])
(d) Annual emissions estimate (tons/yr) = (emission factor [lbs/hp-hr]) x (engine size [hp]) x (annual hours of operation [hrs/yr]) x (load factor) x (ton/2,000 lbs)
(e) CO2 emission factor (lbs/gal) = (CO2 emission factor [kg CO2/MMBtu]) x (default high heat value [MMBtu/gal]) x (2.205 lbs/kg)

CO2 emission factor (kg/MMBtu) = 73.96 (6)
Default high heat value (MMBtu/gal) = 0.138 (6)

(f) Maximum hourly emissions estimate (lbs/hr) = (emission factor [lbs/gal]) x (engine fuel consumption [gal/hr]) x (load factor)
(g) Maximum daily emissions estimate (lbs/day) = (emission factor [lbs/gal]) x (engine fuel consumption [gal/hr]) x (load factor) x (daily hours of operation [hrs/day])
(h) Annual emissions estimate (tons/yr) = (emission factor [lbs/gal]) x (engine fuel consumption [gal/hr]) x (annual hours of operation [hrs/yr]) x (load factor) 

Information provided by Hollingsworth & Vose Company.
(i) CH4 or N2O emission factor (lbs/gal) = (CH4 or N2O emission factor [kg/MMBtu]) x (default high heat value [MMBtu/gal]) x (2.205 lbs/kg)

CH4 emission factor (kg/MMBtu) = 3.00E-03 (7)
N2O emission factor (kg/MMBtu) = 6.00E-04 (7)

Default high heat value (MMBtu/gal) = 0.138 (6)
(j) CO₂e emission factor (lbs/gal) = (CO₂ emission factor [lbs/gal]) + (CH₄ emission factor [lbs/MMscf] x CH₄ global warming potential) 

+ (N₂O emission factor [lbs/gal] x N₂O global warming potential)
Global warming potential of CH4 = 25.0 (8)
Global warming potential of N2O = 298 (8)

References:

(1) See Table 1, Input Assumptions and Parameters.
(2) AP-42 Chapter 3 (October 1996), Table 3.3-1 "Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines".
(3) Ultra-low sulfur diesel higher heating value.
(4) Default load factor for generators in URBEMIS emissions model.
(5) Assumes 100% of PM is PM2.5.
(6) 40 CFR Part 98 Subpart C, Table C-1, "Default CO2 Emission Factors and High Heat Values for Various Types of Fuel". Assumes Distillate Fuel Oil No.2.
(7) 40 CFR Part 98 Subpart C, Table C-2, "Default CH4 and N2O Emission Factors for Various Types of Fuel".
(8) 40 CFR Part 98 Subpart A, Table A-1, "Global Warming Potentials".

Pollutant Emission Factor
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Table 15
Emergency Generator HAP Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Source Emergency Generator
Engine Size (hp) (1) 536
Engine Fuel Consumption (gal/hr) (a) 27.2
Load Factor (4) 0.74
Daily Hours of Operation (hrs/day) (1) 2.00
Annual Hours of Operation (hrs/yr) (1) 100.0

Emissions Estimate
Maximum Daily

(lbs/day)
Annual

(tons/yr)
Organic Compounds

1,3-Butadiene 106-99-0 2.0E-05 (lbs/MMBtu) (5) 1.1E-04 (b) 2.7E-06 (c)

Acenaphthene 83-32-9 7.1E-07 (lbs/MMBtu) (5) 3.9E-06 (b) 9.9E-08 (c)

Acenaphthylene 208-96-8 2.5E-06 (lbs/MMBtu) (5) 1.4E-05 (b) 3.5E-07 (c)

Acetaldehyde 75-07-0 7.7E-04 (lbs/MMBtu) (5) 4.3E-03 (b) 1.1E-04 (c)

Acrolein 107-02-8 4.6E-05 (lbs/MMBtu) (5) 2.6E-04 (b) 6.4E-06 (c)

Anthracene 120-12-7 1.9E-06 (lbs/MMBtu) (5) 1.0E-05 (b) 2.6E-07 (c)

Benz(a)anthracene 56-55-3 1.7E-06 (lbs/MMBtu) (5) 9.3E-06 (b) 2.3E-07 (c)

Benzene 71-43-2 9.3E-04 (lbs/MMBtu) (5) 5.2E-03 (b) 1.3E-04 (c)

Benzo(a)pyrene 50-32-8 9.4E-08 (lbs/MMBtu) (5) 5.2E-07 (b) 1.3E-08 (c)

Benzo(b)fluoranthene 205-99-2 5.0E-08 (lbs/MMBtu) (5) 2.8E-07 (b) 6.9E-09 (c)

Benzo(g,h,i)perylene 191-24-2 2.4E-07 (lbs/MMBtu) (5) 1.4E-06 (b) 3.4E-08 (c)

Benzo(k)fluoranthene 207-08-9 7.8E-08 (lbs/MMBtu) (5) 4.3E-07 (b) 1.1E-08 (c)

Chrysene 218-01-9 3.5E-07 (lbs/MMBtu) (5) 2.0E-06 (b) 4.9E-08 (c)

Dibenzo(a,h)anthracene 53-70-3 2.9E-07 (lbs/MMBtu) (5) 1.6E-06 (b) 4.0E-08 (c)

Fluoranthene 206-44-0 7.6E-06 (lbs/MMBtu) (5) 4.2E-05 (b) 1.1E-06 (c)

Fluorene 86-73-7 2.9E-05 (lbs/MMBtu) (5) 1.6E-04 (b) 4.1E-06 (c)

Formaldehyde 50-00-0 1.2E-03 (lbs/MMBtu) (5) 6.6E-03 (b) 1.6E-04 (c)

Indeno(1,2,3-cd)pyrene 193-39-5 1.9E-07 (lbs/MMBtu) (5) 1.0E-06 (b) 2.6E-08 (c)

Naphthalene 91-20-3 8.5E-05 (lbs/MMBtu) (5) 4.7E-04 (b) 1.2E-05 (c)

Phenanthrene 85-01-8 2.9E-05 (lbs/MMBtu) (5) 1.6E-04 (b) 4.1E-06 (c)

Pyrene 129-00-0 4.8E-06 (lbs/MMBtu) (5) 2.7E-05 (b) 6.6E-07 (c)

Toluene 108-88-3 4.1E-04 (lbs/MMBtu) (5) 2.3E-03 (b) 5.7E-05 (c)

Xylene (Total) 1330-20-7 2.9E-04 (lbs/MMBtu) (5) 1.6E-03 (b) 4.0E-05 (c)

Metals
Arsenic 7440-38-2 1.6E-03 (lbs/Mgal) (6) 6.4E-05 (d) 1.6E-06 (e)

Cadmium 7440-43-9 1.5E-03 (lbs/Mgal) (6) 6.0E-05 (d) 1.5E-06 (e)

Chromium 7440-47-3 6.0E-04 (lbs/Mgal) (6) 2.4E-05 (d) 6.0E-07 (e)

Lead 7439-92-1 8.3E-03 (lbs/Mgal) (6) 3.3E-04 (d) 8.4E-06 (e)

Manganese 7439-96-5 3.1E-03 (lbs/Mgal) (6) 1.2E-04 (d) 3.1E-06 (e)

Mercury 7439-97-6 2.0E-03 (lbs/Mgal) (6) 8.1E-05 (d) 2.0E-06 (e)

Nickel 7440-02-0 3.9E-03 (lbs/Mgal) (6) 1.6E-04 (d) 3.9E-06 (e)

Selenium 7782-49-2 2.2E-03 (lbs/Mgal) (6) 8.9E-05 (d) 2.2E-06 (e)

Notes:

(a) Engine fuel consumption (gal/hr) = (engine size [hp]) x (average brake-specific fuel consumption [Btu/hp-hr])
/ (liquid fuel higher heating value [Btu/gal])

Average brake-specific fuel consumption (Btu/hp-hr) = 7,000 (2)
Liquid fuel higher heating value (Btu/gal) = 138,000 (3)

(b) Maximum daily emissions estimate (lbs/day) = (emission factor [lbs/MMBtu]) x (liquid fuel higher heating value [Btu/gal])
x (MMBtu/106 Btu) x (engine fuel consumption [gal/hr]) x (load factor) x (daily hours of operation [hrs/day])

Liquid fuel higher heating value (Btu/gal) = 138,000 (3)
(c) Annual emissions estimate (tons/yr) = (emission factor [lbs/MMBtu]) x (liquid fuel higher heating value [Btu/gal])

x (MMBtu/106 Btu) x (engine fuel consumption [gal/hr]) x (load factor) x (annual hours of operation [hrs/yr]) x (ton/2,000 lbs)
Liquid fuel higher heating value (Btu/gal) = 138,000 (3)

(d) Maximum daily emissions estimate (lbs/day) = (emission factor [lbs/Mgal]) x (Mgal/10³ gal) x (engine fuel consumption [gal/hr])
x (daily hours of operation [hrs/day]) x (load factor)

(e) Annual emissions estimate (tons/yr) = (emission factor [lbs/Mgal]) x (Mgal/10³gal) x (engine fuel consumption [gal/hr])
x (annual hours of operation [hrs/yr]) x (load factor) x (ton/2,000 lbs)

References:

(1) See Table 1, Input Assumptions and Parameters.
(2) AP-42 Chapter 3 (October 1996), Table 3.3-1 "Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines".
(3) Ultra-low sulfur diesel higher heating value.
(4) Default load factor for generators in URBEMIS emissions model.
(5) AP-42 Chapter 3.3 (October 1996) Table 3.3-2, "Speciated Organic Compound Emission Factors for Uncontrolled Diesel Engines".

Half the detection limit used for values below detection limit.
(6) Ventura County Air Pollution Control District - AB 2588 Combustion Emission Factors (May 17, 2001), "Diesel Combustion Factors".

HAP CAS Emission Factor

2016-1014 - Attachment A EI - 1650376 - V2.00.xlsx 19  of  24



October 2016  1650376

Table 16
Cooling Tower Criteria Emission Estimates
Hollingsworth & Vose Company - Hawkinsville, GA

Pollutant
Hourly

Emission Estimate
(lbs/hr)

Annual 
Emission Estimate (a)

(tons/yr)
PM 0.012 (b) 0.053

PM10 0.011 (c) 0.048
PM2.5 0.007 (d) 0.029

Notes:

(a) Annual emission rate (tons/yr) = (hourly emission rate [lbs/hr]) x (annual hours of operation [hrs/yr]) x (ton/2,000 lbs)
Annual hours of operation (hrs/yr) = 8,760 (1)

(b) Hourly emissions estimate (lbs/hr) = (circulation water rate [gpm]) x (density of water [lbs/gal]) x (total dissolved concentration [ppmw]) x (10-6)
x (drift loss of circulating water [%] / 100) x (60 mins/hr)

Total circulation water rate (gpm) = 5,760 (1)
Total dissolved concentration (ppmw) = 420 (1)

Density of water (lbs/gal) = 8.34
Drift loss of circulating water (%) = 0.001 (1)

(c) Potential daily PM10 emissions estimate (lbs/day) = (PM emissions estimate [lbs/day]) x (percent of PM 10 emissions [%] / 100)
Percent of PM10 emissions (%) = 90.39 (2)

(d) Potential daily PM2.5 emissions estimate (lbs/day) = (PM10 emissions estimate [lbs/day]) x (PM2.5 fraction of PM10)
PM2.5 fraction of PM10 = 0.60 (3)

References:

(1) See Table 2, Miscellaneous Input Assumptions and Parameters.
(2) From the technical paper "Calculating Realistic PM10 Emissions from Cooling Towers", by Joel Reisman and Gordon Frisbie.  The

percent PM10 is based on total dissolved solids content.
(3) From Appendix A - Updated CEIDARS Table with PM2.5 Fractions to the CEQA handbook, supplemental information.
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Table 17
Uncontrolled Criteria Emissions Estimate Summary
Hollingsworth & Vose Company - Hawkinsville, GA

Annual Emissions Estimate (tons/yr)
PM PM10 PM2.5

Filterable Total (1) Filterable Condensable Total Filterable Condensable Total
Plant HA
Production Line GF1 -- -- 1,576 71.5 1,900 1,900 1,900 15.6 1,916 1,656 15.6 1,672 0.45 16.0 1.06 98,100

Rotary Fine 1,290 57.0 1,402 1,402 1,402 10.6 1,412 1,196 10.6 1,206 -- 13.4 0.25 --
Rotary Coarse 283 13.8 273 273 273 3.64 276 240 3.64 243 -- 2.25 0.34 --
Rotary Fiberizer NG -- -- -- -- -- -- -- -- -- -- 0.42 83,368
Glass Melt MLTR MELT -- -- 137 137 137 1.27 138 132 1.27 133 -- 0.11 0.47 8,227
Raw Material Handling (3) RMH, RMF, RMT RM01-RM03 -- -- 88.7 (4) 88.7 88.7 (4) -- 88.7 88.7 (4) -- 88.7 -- -- -- --
Forehearth FORA-FORD FHTH 3.01 0.71 0.31 0.31 0.31 0.10 0.41 0.31 0.10 0.41 0.032 0.30 -- 6,505

Emergency Generator 1 -- -- 0.13 0.62 0.044 (4) 0.044 0.044 (4) -- 0.044 0.044 (4) -- 0.044 0.041 0.049 -- 22.7
Cooling Tower (3) CT01-CT03 CT01-CT03 -- -- -- 0.053 -- -- 0.048 -- -- 0.029 -- -- -- --

Total Plant HA 1,576 72.1 1,900 1,900 1,900 15.6 1,916 1,656 15.6 1,672 0.49 16.1 1.06 98,122

References:

(1) Per 40 CFR Parts 51 and 52, "Prevention of Significant Deterioration for Particulate Matter Less Than 2.5 Micrometers - Significant Impact Levels and Significant Monitoring Concentration: Removal of Vacated Elements" final rule, only filterable particulate
is used to compare total particulate matter to the SER threshold.

(2) Assumes facility installs controls that are 98% efficient at removal of filterable particulate and accepts a federally enforceable limit to ensure control.
(3) Emission estimates calculated from vendor guaranteed emission factors assuming a 99% filterable particulate control efficiency.
(4) Assumes 100% of particulate is filterable particulate.

Parameter

RA01-RA12, RB01-
RB12, RC01-RC10, 

RD01-RD10
F_01 - F_11

CO2eNOXCO Fluorides (2)VOCSO2

Emission 
Unit ID

Stack 
ID
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Table 18
Controlled Criteria Emissions Estimate Summary
Hollingsworth & Vose Company - Hawkinsville, GA

Annual Emissions Estimate (tons/yr)
PM PM10 PM2.5

Filterable Total (1) Filterable Condensable Total Filterable Condensable Total
Plant HA
Production Line GF1 -- -- 1,576 71.5 36.1 36.1 36.1 15.6 51.7 31.2 15.6 46.9 0.45 16.0 1.06 98,100

Rotary Fine 1,290 57.0 28.0 28.0 28.0 10.6 38.7 23.9 10.6 34.6 -- 13.4 0.25 --
Rotary Coarse 283 13.8 5.45 5.45 5.45 3.64 9.09 4.80 3.64 8.43 -- 2.25 0.34 --
Rotary Fiberizer NG -- -- -- -- -- -- -- -- -- -- 0.42 83,368
Glass Melt MLTR MELT -- -- 1.37 1.37 1.37 1.27 2.63 1.32 1.27 2.58 -- 0.11 0.47 8,227
Raw Material Handling (3) RMH, RMF, RMT RM01-RM03 -- -- 0.89 (4) 0.89 0.89 (4) -- 0.89 0.89 (4) -- 0.89 -- -- -- --
Forehearth FORA-FORD FHTH 3.01 0.71 0.31 0.31 0.31 0.10 0.41 0.31 0.10 0.41 0.032 0.30 -- 6,505

Emergency Generator 1 -- -- 0.13 0.62 0.044 (4) 0.044 0.044 (4) -- 0.044 0.044 (4) -- 0.044 0.041 0.049 -- 22.7
Cooling Tower (3) CT01-CT03 CT01-CT03 -- -- 0.053 -- -- 0.048 -- -- 0.029 -- -- -- --

Total Plant HA 1,576 72.1 36.1 36.1 36.1 15.6 51.8 31.3 15.6 46.9 0.49 16.1 1.06 98,122

SER 100 40 -- 25 -- -- 15 -- -- 10 40 40 3 75,000
Requires PSD Permitting? Yes Yes -- Yes -- -- Yes -- -- Yes No No No Yes

References:
(1) Per 40 CFR Parts 51 and 52, "Prevention of Significant Deterioration for Particulate Matter Less Than 2.5 Micrometers - Significant Impact Levels and Significant Monitoring Concentration: Removal of Vacated Elements" final rule, only filterable particulate

is used to compare total particulate matter to the SER threshold.
(2) Assumes facility installs controls that are 98% efficient at removal of filterable particulate and accepts a federally enforceable limit to ensure control.
(3) Emission estimates calculated from vendor guaranteed emission factors assuming a 99% filterable particulate control efficiency.
(4) Assumes 100% of particulate is filterable particulate.

RA01-RA12, RB01-
RB12, RC01-RC10, 

RD01-RD10
F_01 - F_11

CO2e
Parameter CO NOX SO2 VOC Fluorides (2)

Emission 
Unit ID

Stack 
ID

2016-1014 - Attachment A EI - 1650376 - V2.00.xlsx 22  of  24



October 2016  1650376

Table 19
Uncontrolled HAP Emissions Estimate Summary
Hollingsworth & Vose Company - Hawkinsville, GA

Annual Emissions Estimate (tons/yr)
Plant HA - 

GF1 -
Rotary Fine

Plant HA - 
GF1 - 

Rotary Coarse

Plant HA - 
GF1 - 

Fiberizer NG

Plant HA - 
GF1 - 

Glass Melt

Plant HA - 
GF1 - 

Forehearth NG

Emergency 
Generator

--
--

Inorganic Compounds
Hydrogen Fluoride 7664-39-3 0.17 0.76 -- 0.088 -- -- 1.01
Organic Compounds
1,3-Butadiene 106-99-0 -- -- -- -- -- 2.7E-06 2.7E-06
2-Methylnaphthalene 91-57-6 -- -- 1.7E-05 -- 1.3E-06 -- 1.8E-05
3-Methylchloranthrene 56-49-5 -- -- 1.2E-06 -- 9.7E-08 -- 1.3E-06
7,12-Dimethylbenz(a)anthracene 57-97-6 -- -- 1.1E-05 -- 8.7E-07 -- 1.2E-05
Acenaphthene 83-32-9 -- -- 1.2E-06 -- 9.7E-08 9.9E-08 1.4E-06
Acenaphthylene 208-96-8 -- -- 1.2E-06 -- 9.7E-08 3.5E-07 1.7E-06
Acetaldehyde 75-07-0 -- -- -- -- -- 1.1E-04 1.1E-04
Acrolein 107-02-8 -- -- -- -- -- 6.4E-06 6.4E-06
Anthracene 120-12-7 -- -- 1.7E-06 -- 1.3E-07 2.6E-07 2.1E-06
Benz(a)anthracene 56-55-3 -- -- 1.2E-06 -- 9.7E-08 2.3E-07 1.6E-06
Benzene 71-43-2 3.75 0.077 -- -- 1.1E-04 1.3E-04 3.83
Benzo(a)pyrene 50-32-8 -- -- 8.3E-07 -- 6.5E-08 1.3E-08 9.1E-07
Benzo(b)fluoranthene 205-99-2 -- -- 1.2E-06 -- 9.7E-08 6.9E-09 1.4E-06
Benzo(g,h,i)perylene 191-24-2 -- -- 8.3E-07 -- 6.5E-08 3.4E-08 9.3E-07
Benzo(k)fluoranthene 207-08-9 -- -- 1.2E-06 -- 9.7E-08 1.1E-08 1.4E-06
Chrysene 218-01-9 -- -- 1.2E-06 -- 9.7E-08 4.9E-08 1.4E-06
Dibenzo(a,h)anthracene 53-70-3 -- -- 8.3E-07 -- 6.5E-08 4.0E-08 9.4E-07
Dichlorobenzene 25321-22-6 -- -- 8.3E-04 -- 6.5E-05 -- 9.0E-04
Fluoranthene 206-44-0 -- -- 2.1E-06 -- 1.6E-07 1.1E-06 3.3E-06
Fluorene 86-73-7 -- -- 1.9E-06 -- 1.5E-07 4.1E-06 6.2E-06
Formaldehyde 50-00-0 1.09 0.92 -- -- 4.1E-03 1.6E-04 2.02
Hexane 110-54-3 0.058 0.072 -- -- 0.097 -- 0.23
Indeno(1,2,3-cd)pyrene 193-39-5 -- -- 1.2E-06 -- 9.7E-08 2.6E-08 1.4E-06
Naphthalene 91-20-3 -- -- 4.2E-04 -- 3.3E-05 1.2E-05 4.7E-04
Phenanthrene 85-01-8 -- -- 1.2E-05 -- 9.2E-07 4.1E-06 1.7E-05
Pyrene 129-00-0 -- -- 3.5E-06 -- 2.7E-07 6.6E-07 4.4E-06
Toluene 108-88-3 4.12 0.054 -- -- 1.8E-04 5.7E-05 4.17
Xylene (Total) 1330-20-7 -- -- -- -- -- 4.0E-05 4.0E-05
Metals (Filterable + Condensable)
Arsenic 7440-38-2 3.9E-03 6.0E-03 -- 6.7E-04 1.1E-05 1.6E-06 0.011
Beryllium 7440-41-7 1.1E-04 1.6E-04 -- 7.8E-06 6.5E-07 -- 2.7E-04
Cadmium 7440-43-9 2.7E-03 2.3E-03 -- 0 6.0E-05 1.5E-06 5.1E-03
Chromium 7440-47-3 0.13 0.19 -- 3.3E-03 7.6E-05 6.0E-07 0.32
Cobalt 7440-48-4 0.020 1.7E-03 -- 1.2E-05 4.5E-06 -- 0.021
Lead 7439-92-1 2.7E-03 3.8E-03 -- 2.4E-04 2.7E-05 8.4E-06 6.8E-03
Manganese 7439-96-5 0.021 0.019 -- 5.8E-04 2.1E-05 3.1E-06 0.041
Mercury 7439-97-6 1.8E-04 5.9E-04 -- 2.0E-03 1.4E-05 2.0E-06 2.8E-03
Nickel 7440-02-0 0.017 2.6E-03 -- 1.4E-04 1.1E-04 3.9E-06 0.020
Selenium 7782-49-2 6.3E-03 7.6E-03 -- 4.1E-04 1.3E-06 2.2E-06 0.014

Total HAPs 11.7
Single Highest HAP (Toluene) 4.17

CASPollutant

Emission Unit ID
Stack ID

Facility 
Total

--
--

RA01-RA12, RB01-RB12, RC01-RC10, RD01-RD10
F_01-F_11

MLTR
MELT

FORA-FORD
FHTH
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Table 20
Controlled HAP Emissions Estimate Summary
Hollingsworth & Vose Company - Hawkinsville, GA

Annual Emissions Estimate (tons/yr)
Plant HA - 

GF1 -
Rotary Fine

Plant HA - 
GF1 - 

Rotary Coarse

Plant HA - 
GF1 - 

Fiberizer NG

Plant HA - 
GF1 - 

Glass Melt

Plant HA - 
GF1 - 

Forehearth NG

Emergency 
Generator

--
--

Inorganic Compounds
Hydrogen Fluoride 7664-39-3 0.17 0.76 -- 0.088 -- -- 1.01
Organic Compounds
1,3-Butadiene 106-99-0 -- -- -- -- -- 2.7E-06 2.7E-06
2-Methylnaphthalene 91-57-6 -- -- 1.7E-05 -- 1.3E-06 -- 1.8E-05
3-Methylchloranthrene 56-49-5 -- -- 1.2E-06 -- 9.7E-08 -- 1.3E-06
7,12-Dimethylbenz(a)anthracene 57-97-6 -- -- 1.1E-05 -- 8.7E-07 -- 1.2E-05
Acenaphthene 83-32-9 -- -- 1.2E-06 -- 9.7E-08 9.9E-08 1.4E-06
Acenaphthylene 208-96-8 -- -- 1.2E-06 -- 9.7E-08 3.5E-07 1.7E-06
Acetaldehyde 75-07-0 -- -- -- -- -- 1.1E-04 1.1E-04
Acrolein 107-02-8 -- -- -- -- -- 6.4E-06 6.4E-06
Anthracene 120-12-7 -- -- 1.7E-06 -- 1.3E-07 2.6E-07 2.1E-06
Benz(a)anthracene 56-55-3 -- -- 1.2E-06 -- 9.7E-08 2.3E-07 1.6E-06
Benzene 71-43-2 3.75 0.077 -- -- 1.1E-04 1.3E-04 3.83
Benzo(a)pyrene 50-32-8 -- -- 8.3E-07 -- 6.5E-08 1.3E-08 9.1E-07
Benzo(b)fluoranthene 205-99-2 -- -- 1.2E-06 -- 9.7E-08 6.9E-09 1.4E-06
Benzo(g,h,i)perylene 191-24-2 -- -- 8.3E-07 -- 6.5E-08 3.4E-08 9.3E-07
Benzo(k)fluoranthene 207-08-9 -- -- 1.2E-06 -- 9.7E-08 1.1E-08 1.4E-06
Chrysene 218-01-9 -- -- 1.2E-06 -- 9.7E-08 4.9E-08 1.4E-06
Dibenzo(a,h)anthracene 53-70-3 -- -- 8.3E-07 -- 6.5E-08 4.0E-08 9.4E-07
Dichlorobenzene 25321-22-6 -- -- 8.3E-04 -- 6.5E-05 -- 9.0E-04
Fluoranthene 206-44-0 -- -- 2.1E-06 -- 1.6E-07 1.1E-06 3.3E-06
Fluorene 86-73-7 -- -- 1.9E-06 -- 1.5E-07 4.1E-06 6.2E-06
Formaldehyde 50-00-0 1.09 0.92 -- -- 4.1E-03 1.6E-04 2.02
Hexane 110-54-3 0.058 0.072 -- -- 0.097 -- 0.23
Indeno(1,2,3-cd)pyrene 193-39-5 -- -- 1.2E-06 -- 9.7E-08 2.6E-08 1.4E-06
Naphthalene 91-20-3 -- -- 4.2E-04 -- 3.3E-05 1.2E-05 4.7E-04
Phenanthrene 85-01-8 -- -- 1.2E-05 -- 9.2E-07 4.1E-06 1.7E-05
Pyrene 129-00-0 -- -- 3.5E-06 -- 2.7E-07 6.6E-07 4.4E-06
Toluene 108-88-3 4.12 0.054 -- -- 1.8E-04 5.7E-05 4.17
Xylene (Total) 1330-20-7 -- -- -- -- -- 4.0E-05 4.0E-05
Metals (Filterable + Condensable)
Arsenic 7440-38-2 1.2E-03 1.6E-03 -- 9.2E-05 1.1E-05 1.6E-06 2.9E-03
Beryllium 7440-41-7 3.3E-05 4.8E-05 -- 2.5E-06 6.5E-07 -- 8.5E-05
Cadmium 7440-43-9 1.3E-04 1.5E-04 -- 0 6.0E-05 1.5E-06 3.5E-04
Chromium 7440-47-3 3.2E-03 5.1E-03 -- 1.3E-04 7.6E-05 6.0E-07 8.5E-03
Cobalt 7440-48-4 4.7E-04 8.3E-05 -- 3.1E-06 4.5E-06 -- 5.6E-04
Lead 7439-92-1 8.2E-04 1.1E-03 -- 1.1E-04 2.7E-05 8.4E-06 2.1E-03
Manganese 7439-96-5 4.4E-03 7.6E-03 -- 4.5E-04 2.1E-05 3.1E-06 0.013
Mercury 7439-97-6 3.7E-06 1.2E-05 -- 4.1E-05 1.4E-05 2.0E-06 7.3E-05
Nickel 7440-02-0 1.2E-03 2.0E-03 -- 1.9E-05 1.1E-04 3.9E-06 3.3E-03
Selenium 7782-49-2 1.7E-03 2.3E-03 -- 1.2E-04 1.3E-06 2.2E-06 4.1E-03

Total HAPs 11.3
Single Highest HAP (Toluene) 4.17

Pollutant CAS Facility 
Total

Emission Unit ID RA01-RA12, RB01-RB12, RC01-RC10, RD01-RD10 MLTR FORA-FORD --
Stack ID F_01-F_11 MELT FHTH --
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1.0 INTRODUCTION 
Golder Associates, Inc. (Golder) has been retained by Hollingsworth & Vose Company (H&V) to perform a 

Best Available Control Technology (BACT) analysis in support of a Prevention of Significant Deterioration 

(PSD) permit application for a proposed specialty glass manufacturing operation, the Hyalus, Inc. (Hyalus) 

facility.  The proposed operation will be located in Hawkinsville, Georgia adjacent to an existing H&V facility 

which manufactures specialty aqueous and solvent based filter paper by continuous web process, and is 

regulated under Title V Operating Permit No. 2621-235-0008-V-04-0.   

The following assessment evaluates BACT for each source type emitting pollutants for which a significant 

net emissions increase will occur.  These pollutants include Carbon Monoxide (CO), Nitrogen Oxides (NOX), 

Particulate Matter (PM) less than 10 and 2.5 microns in aerodynamic diameter (PM10 and PM2.5, 

respectively) and Greenhouse Gas Emissions (GHG, in Carbon Dioxide Equivalent (CO2e)) as discussed 

in the PSD permit application. 

The proposed glass manufacturing operation (“The project”) will include five different unit types that emit 

CO, NOX, PM10/PM2.5, and/or GHG.  The five source types are a cooling tower, raw material handling, 

forehearths, a cold-top electrically-heated glass melt furnace, and the rotary fiberizers.  A summary matrix 

for the five source types and corresponding pollutants evaluated for BACT is presented in Table 1-1.  

Table 1-1:  Unit Type per Pollutant Evaluated for BACT Matrix 

Pollutant 
Unit Type per Pollutant Evaluated for BACT 

Cooling 
Tower 

Raw Material 
Handling 

Glass Melt 
Furnace Forehearths Rotary 

Fiberizers 

CO No No No Yes Yes 
NOX No No No Yes Yes 

PM10/PM2.5 Yes Yes Yes Yes Yes 
GHG No No Yes Yes Yes 

 

Wet cooling towers will be utilized to condition the air used in the various processes at the proposed facility. 

The proposed facility will utilize cooling towers with three cells.  Cooling towers result in only particulate 

emissions.  Therefore, the cooling towers undergo a BACT determination for PM10/PM2.5 only. 

Super sacks and bulk trucks of raw materials will be received from off-site sources.  The raw material 

received may include, but is not limited to; soda ash, borax, syenite, sand, fluorspar, zinc oxide, potassium 

carbonate, burnt dolomite, and barium.  Bulk truck and super sack raw materials will be unloaded through 

separate unloading stations up to the third floor batch tower processing area.  The batch tower will consist 

of eight individual raw material hoppers.  Raw materials in each hopper will be loaded by weight into batch 
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weigh hoppers, which weigh the ingredients for the desired glass product recipe.  Next, the weighed raw 

materials will be directed to the mixing tank where the glass product recipe is blended. 

Processed material received from the mixing tank will be transported to a feed hopper.  The feed hopper 

will include a chute that transfers batch material to a conveyor continuously feeding processed material 

onto the top of a bed of molten glass inside the glass melt furnace.  The raw material waste (off-spec 

materials) will be transported to a bad batch bin.  The feed hopper and bad batch bin will vent particulate 

emissions though a single filter isolated by an automatic butterfly valve. 

Raw material handling units result in only particulate emissions.  Therefore, the raw material handling units 

undergo a BACT determination for PM10/PM2.5 only. 

Inside the glass melt furnace, newly processed material of a specific recipe will be added to the surface of 

the molten glass already present, thereby ensuring a continuous homogeneous mixture. The glass melt 

furnace will be a cold-top electrically-heated design.  Emissions from the glass furnace result from the 

volatilization of raw material at the temperatures needed to melt the mixture into glass and will exhaust 

through a single stack.  Because the glass melt furnace used at H&V is electric, there are no products of 

combustion due to fuel consumption.  However, there can be loss on ignition (losses during melting), which 

include water vapor, particulate matter, carbonates, and fluorides.  Therefore, the glass melt furnace 

undergoes a BACT determination for PM10/PM2.5 and GHGs (due to carbonates) only. 

Four forehearths will receive molten glass at high temperatures from the glass melt furnace.  Each of the 

forehearths will maintain the molten glass at the high temperature needed for it to flow into a specific 

fiberizer.  The forehearths will also be able to deliver molten glass to a glass patty former or to a station that 

produces glass cullet.  Patties are glass that has hardened in a mold, specifically for reuse later.  Cullet is 

formed from molten glass that has passed through a fiberizer position that is inactive.  Cullet forms into 

hardened glass with an amorphous shape.  

Unlike the glass melt furnace, the forehearths will utilize natural gas combustion to maintain the molten 

glass temperature.  Natural gas combustion emissions from each forehearth will be captured by suspended 

hoods and conveyed through ductwork to vent from a common forehearth exhaust stack.  Therefore, the 

forehearth units undergo a BACT determination for CO, NOX, PM10/PM2.5, and GHGs. 

Rotary fiberizer positions will receive molten glass from the forehearth.  The molten glass will be fed to a 

rotary spinner which utilizes centrifugal forces to push the molten glass outward through small holes 

resulting in thin glass fibers.  The newly formed glass fibers will be pneumatically conveyed to collection 

drums for capture and packaging.  The fiberizers are the primary source of CO, NOx and GHG emissions 

due to the combustion of natural gas.  The fiberizers are also the primary source of PM10/PM2.5 emissions 

for the proposed facility due to material that may pass through the product collection system. 
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A site location map and a process flow diagram of the proposed facility and proposed glass fiber operation 

are shown in Figures 1 and 2 of Appendix A for reference.  Further detailed descriptions of the source types 

and proposed facility operation is provided in the PSD permit application package. 
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2.0 EMISSIONS 
BACT is being evaluated for net emissions increases of CO, NOx, PM10/PM2.5, and GHGs from the unit 

types as discussed in Section 1.0.  Each unit type results in net emissions increases as shown in Table 2-

1.  The net emissions increases presented in Table 2-1 represent the uncontrolled annual emissions 

estimate calculations provided from the Emissions Inventory in Attachment A of the PSD permit application.  

For specific details regarding each unit type and pollutant emission calculations refer to the Emissions 

Inventory in Attachment A of the PSD permit application. 

Rotary fiberizer uncontrolled annual emission estimates presented in Table 2-1 are representative of the 

total emissions from the 44 operational rotary fiberizers at the proposed facility.  At the proposed facility, 

rotary fiberizers operate in pairs, venting product to a common collection drum.  The exhaust from the 

product collection drum will go to a single control device to allow operational flexibility to change portions 

of the fiberizers between product types. Therefore, there are 22 control devices needed for PM control.  For 

BACT determinations that require economic analysis, the rotary fiberizer total uncontrolled annual 

emissions estimate is divided by 22 (the number of control devices needed) as shown in the Table C-1 in 

Appendix C. 

Moreover, rotary fiberizers can produce either rotary fine or rotary coarse products, depending upon 

particulate size requirements.  Both the rotary fine and rotary coarse throughput types result in different 

emission factors.  Therefore, an emissions limitation for both rotary fine and rotary coarse fiberizer operation 

is shown in the following sections when selecting BACT.  

Uncontrolled annual emissions estimates for PM10 and PM2.5 are presented in Table 2-1. For purposes of 

this BACT analysis, PM10 and PM2.5 are herein collectively referred to as simply “PM” in the following 

sections. 

Table 2-1:  Uncontrolled Annual Emission Estimates per Unit Type 

Unit Type 
Uncontrolled Annual Emission Estimates (tons/yr) 

CO NOX PM10 PM2.5 GHG 

Cooling Tower -- -- 0.048 0.029 -- 
Raw Material Handling -- -- 88.7 88.7 -- 

Glass Melt Furnace -- -- 138 133 8,227 
Forehearths 3.01 0.71 0.41 0.41 6,505 

Rotary Fiberizers 1,573 70.8 1,689 1,450 83,368 

Total 1,576 71.5 1,916 1,672 98,100 
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3.0 BACT ANALYSIS APPROACH 
A detailed overview of the approach used to determine BACT is provided in the following sections. 

3.1 Definitions 
The following definition of BACT is taken from Georgia Rule 391-3-1-.02(7):  

“…an emission limitation (including a visible emission standard) based on the maximum degree of 
reduction for each pollutant subject to regulation under the Clean Air Act, which would be emitted 
from any proposed major stationary source or major modification, which the [EPD] Director, on a 
case-by-case basis, taking into account energy, environmental, and economic impacts and other 
costs, determines is achievable for such source or modification through application of production 
processes or available methods, systems, and techniques, including fuel cleaning or treatment or 
innovative fuel combustion techniques for control of each such pollutant.  In no event shall 
application of best available control technology result in emissions of any pollutant which would 
exceed the emissions allowed by any applicable standard under 40 CFR Parts 60 and 61.  If the 
[EPD Direction] determines that technological or economic limitations on the application of 
measurement methodology to a particular emissions unit would make the imposition of an emission 
standard infeasible, a design, equipment, work practice, operational standard, or combination 
thereof, may be prescribed instead to satisfy the requirement for the application of best available 
control technology.  Such standard shall, to the degree possible, set forth the emissions reduction 
achievable by implementation of such design, equipment, work practice or operation, and shall 
provide for compliance by means which achieve equivalent results.” 

This report presents an analysis of the “maximum degree of reduction” for CO, NOX,PM, and GHG 

emissions using the “top-down” method for determining BACT in accordance with the 1990 Draft New 

Source Review Workshop Manual (PSD Manual) published by the United States Environmental Protection 

Agency (US EPA) (EPA 1990). 

3.2 BACT Evaluation Steps 
The “top-down” BACT evaluation approach requires that all available control technologies (including work-

practice standards, pollution prevention techniques, emissions collection or destruction systems, etc.) be 

identified and ranked in descending order of control effectiveness. Any control technologies that are 

technically infeasible for site or project-specific reasons are eliminated. Of the remaining control 

technologies, the control option with the highest control effectiveness is considered BACT, unless it is 

demonstrated to be inappropriate due to economic, energy, or environmental considerations. If the top 

control option is not selected as BACT, the next highest ranking control option is evaluated. This continues 

until either an acceptable control option is identified, or all feasible control options have been evaluated.  

The BACT evaluation process is diagrammed in Figure 3 of Appendix A. 

There are five basic steps in the top down BACT evaluation: 
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3.2.1 Step 1 – Identification of Control Technologies 
A list of all available control technology options for the emissions unit in question is identified as the first 

step in each BACT evaluation.  Control technologies identified include air pollution control technologies or 

techniques with a practical potential for application to the emissions units and the regulated pollutant under 

evaluation, those that are emerging and applicable, those that may be applied internationally (to the extent 

they can be identified), and those that may be applied to a different source type, but would represent 

transferable technology.  To find technologies historically applied as BACT, the US EPA RACT/BACT/LAER 

Clearinghouse (RBLC) database is queried.  Additionally, emerging technologies not yet in the RBLC, but 

known throughout the industry and assessed in other BACT analyses for similar facilities are considered.  

Where available, databases for other states are also considered. 

3.2.2 Step 2 – Elimination of Technically Infeasible Options 
Step 2 in the BACT evaluation is the elimination of any technically infeasible control technology options.  

Issues with siting, exhaust characteristics, availability of fuel or materials, equipment size, or the impact of 

other control technologies that must be used in series with a given control technology are all considered as 

part of technical feasibility. As EPA explains on page B-11 the PSD Manual “Technologies which have not 

yet been applied to (or permitted for) full scale operations need not be considered available; an applicant 

should be able to purchase or construct a process or control device that has already been demonstrated in 

practice.” EPA goes on to explain on page B-18: 

 “A control technique is considered available, within the context presented above, if it has 
reached the licensing and commercial sales stage of development. A source would not be 
required to experience extended time delays or resource penalties to allow research to be 
conducted on a new technique. Neither is it expected that an applicant would be required 
to experience extended trials to learn how to apply a technology on a totally new and 
dissimilar source type. Consequently, technologies in the pilot scale testing stages of 
development would not be considered available for BACT review. An exception would be 
if the technology were proposed and permitted under the qualifications of an innovative 
control device consistent with the provisions of 40 CFR 52.21(v) or, where appropriate, the 
applicable SIP. 

“Commercial availability by itself, however, is not necessarily sufficient basis for concluding 
a technology to be applicable and therefore technically feasible. Technical feasibility, as 
determined in Step 2, also means a control option may reasonably be deployed on or 
"applicable" to the source type under consideration.” 

3.2.3 Step 3 – Ranking Remaining Control Technologies by Control Effectiveness 
Step 3 in the BACT evaluation is the ranking of all technically feasible control technology options by their 

respective emissions control effectiveness.  Most control technologies have a range of control efficiencies 

determined by a number of factors including, but not limited to, exhaust gas characteristics (temperature, 

moisture, etc.) and pollutant concentrations, allowable control additives (e.g. ammonia slip from control 

technologies for nitrogen oxides (NOX)), exhaust velocities, and pH.  To the extent possible, the control 
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efficiency range is narrowed down to a single, achievable control efficiency for purposes of the BACT 

evaluation. 

3.2.4 Step 4 – Evaluation of Most Effect Control Option 
After ranking the available and technically feasible control technology options, the energy, environmental 

and economic impacts are assessed for each control option, beginning with the most effective control 

option.  If it is determined that the most effective control option is not appropriate from an energy, 

environmental, and/or economic perspective, then the next most effective control option is assessed.  

These are discussed in further detail in the following subsections. 

3.2.4.1 Energy Impacts 
Energy impacts can include electrical and/or supplemental fuel use required by a particular control device.  

If the control device uses large fans, pumps, or motors, electricity usage rates can be substantial for large 

projects.  Similarly, processes that use thermal oxidation may use significant amounts of fossil fuels, which 

can lead to economic impacts as well as climate change impacts. If it is shown that there is an unacceptable 

energy impact relative to the emission reduction benefit that will be achieved, it may be determined that the 

technology is not an acceptable solution.  

3.2.4.2 Environmental Impacts 
Environmental impacts can include consequences of a particular control type such as increased emissions 

or air pollutants, increased or changed solid or hazardous waste generation, and noise impacts.  As an 

example, the combustion of fossil fuels may result in significant greenhouse gas emissions that a given 

project was attempting to avoid.  If it is demonstrated that there is an unacceptable environmental impact 

relative to the emission reduction benefit that will be achieved, it may be determined that the technology is 

not an acceptable solution. 

3.2.4.3 Economic Impacts 
The primary basis for comparison in the economic analysis of the control scenarios is the cost control 

effectiveness, which  is calculated by dividing the total net annualized cost of a given control technology by 

the tons of pollutant removed per year by that control technology. 

The total net annualized cost has two main components: 

 Total capital investment (which is then annualized) 

 Total annual costs 

 
The total capital investment includes both the direct cost of the control technology equipment and all 

necessary auxiliaries, as well as both the direct and indirect costs to install the equipment.  Direct installation 

costs include costs for foundations, erection, electrical, piping, insulation, painting, site preparation, and 
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buildings.  Indirect installation costs include engineering and supervision, construction expenses, start-up 

costs, and contingencies.  The components of the total capital investment are presented in Figure 4 of 

Appendix A. 

Since the total capital investment is a lump sum value, it must be annualized in order to be included in the 

total net annualized cost.  This is done through the use of a capital recovery factor (CRF), which accounts 

for the cost of having money locked up in the control equipment and the amortization of the lump sum cost.  

The CRF is calculated using an assumed interest rate and an assumed equipment life.  The CRF is then 

multiplied by the total capital investment to produce a total annualized capital investment. 

The annual costs include those that occur every year of operation.  This includes operation and 

maintenance labor, replacement parts, overhead, raw materials, and utility consumption.  The components 

of the total annual cost are presented in Figure 5 of Appendix A.  The total net annualized cost is then 

simply the sum of the total annualized capital investment and the total annual cost. 

3.2.5 Step 5 – Select BACT 
The control technology resulting in the lowest emission limit that is technically feasible, cost effective, and 

does not result in unacceptable energy or environmental consequences is selected as BACT for the project.  
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4.0 BACT DETERMINATION FOR CO 
Of the five units identified in Section 1.0, only two emit CO at the Hyalus facility.  Each unit type will require 

a separate analysis for emission controls based on their operations and exhaust characteristics.  The two 

unit types are: 

 Forehearth units; and 

 Rotary fiberizer units. 

4.1 Forehearth Units 
The following top-down BACT analysis was completed for CO emissions from the forehearth units at the 

proposed facility. 

4.1.1 Step 1 – Identification of Control Technologies 
The control options identified for Step 1 of the top-down BACT process for forehearth unit emissions of CO 

are presented in the following sections. 

4.1.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available CO emission control technologies for forehearth units, Golder conducted searches of 

the RBLC database. The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to May 20, 2016 

 Process Type 

 90.015 – Glass Rotary fiberizer (except 90.033); and  

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 CO 

The RBLC search resulted in 1 facility and 5 processes that matched the search criteria. Processes that 

did not contain CO emissions limit information or CO control technologies were not included in this analysis. 

The RBLC query results for forehearth units are presented in Table B-1 of Appendix B. 

The 5 process search results for forehearth units include 1 individual source that names control technology 

options. Of the sources identified, only no controls was implemented as the BACT. 

4.1.1.2 Historical PSD Permit Review 
Golder conducted an online review of PSD permits issued for similar glass fiber manufacturing facilities 

in the United States. This review did not identify any additional CO control technologies for the 

forehearth units. 
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4.1.1.3 Control Technology Transfer 

Based on review of other CO control technologies in the marketplace, Golder identified the following 

additional control technologies for CO emissions resulting from forehearth units: 

 Natural gas as a fuel source; 

 Over-fire air; 

 Regenerative thermal oxidation (RTO); and 

 Regenerative catalytic oxidation (RCO). 

4.1.1.4 Identified Control Options 

The following summarizes the control technology options identified for control of CO emissions: 

 Natural gas as a fuel source; 

 Over-fire air;  

 RTO; 

 RCO; and 

 No controls. 

It is worth noting that the forehearth units will utilize natural gas as a fuel source for combustion as designed.  

Utilization of natural gas can result in lower emissions of CO when compared to the combustion of other 

fossil fuels such as coal and oil, and biomass fuels such as wood.  Generally speaking, natural gas is the 

least carbon intensive combustion fuel and emits fewer air pollutants than other common fuel sources. 

Therefore, utilization of natural gas is representative of good combustion practices for the forehearth units. 

Additionally, where possible energy efficient design and energy conservation (e.g. insulation) can reduce 

the potential levels of CO emissions by the Hyalus facility. The Hyalus facility will install forehearth units 

that are designed to efficiently retain heat to the extent practical.  It is critical that the forehearth units 

maintain the temperature of the molten glass so it does not solidify in the forehearth units.  Thus, the 

reduction of heat loss will lower the total amount of fuel required for combustion and subsequently limit the 

amount of combustion pollutants emitted.  Therefore, energy efficient design and energy conservation is 

also representative of good combustion practices for the forehearth units. 

4.1.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified CO control options from Step 1 for 

the forehearth units.  

4.1.2.1 Over-fire Air 
Over-fire air was identified as a potential control technology transfer option for the control of CO emissions 

resulting from the forehearth units.  Over-fire air systems function by diverting a portion of the combustion 
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air stream from the primary combustion zone and re-introducing it above the flame zone, which creates a 

fuel rich combustion environment, and increases the combustion efficiency.  This is commonly used to 

ensure complete combustion in industrial boilers, and is frequently employed for the reduction of CO, as 

well as NOX.  In order for over-fire air systems to work, it is necessary to be able to inject a portion of the 

combustion air directly above the primary combustion zone. 

Over-fire air cannot be used in the forehearth units.  The forehearth units are narrow tunnels constructed 

of refractory brick through which molten glass flows.  Natural gas burners direct combustion flames into the 

forehearth units, where the temperature is maintained above the melting point of the glass.  The 

configuration of the forehearth units will not allow for over-fire air injection because there is no available 

space above the flames where over-fire air could be injected, as is the case with large commercial boilers. 

Therefore, over-fire air is considered to be technically infeasible for the control of CO emissions 
resulting from the forehearth units. 

4.1.2.2 Regenerative Thermal Oxidation 
Thermal oxidation employs high temperatures (approximately 1,500°F) to achieve a 90 percent or greater 

oxidation rate of VOCs.  Thermal oxidation is rarely employed to control CO emissions because even higher 

temperatures are required to oxidize CO.  However, if employed, typical new equipment design efficiencies 

are approximately 95% efficient or greater. 

There are many types of thermal oxidation units currently on the market, however the RTO type would likely 

be selected over a simple “flame in a can” thermal oxidizer based on energy recovery/conservation.  The 

achievable thermal energy recovery efficiency for a regenerative thermal oxidizer is roughly 95%, meaning 

the amount of heat input required over time would only be approximately 5% of the requirements for a 

simple thermal oxidizer. 

Regenerative thermal oxidation is a technically feasible control option. 

4.1.2.3 Regenerative Catalytic Oxidation 
Noble metal (commonly platinum or palladium) oxidation catalysts are used to promote the oxidation of CO 

to CO2 and water.  The operating temperature range for a conventional oxidation catalyst is between 500 

and 1,250°F with efficiencies of greater than 90%. 

Oxidation catalysts are not recommended where catalyst poisons may be present.  The challenge with 

using catalyst-based control technologies on the exhaust stream at the Hyalus facility is the presence of 

arsenic and alkali metals such as sodium and potassium in the exhaust stream.  Sodium and potassium 
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will poison catalysts and the effects are irreversible.1  The likelihood for trace amounts of sodium and 

potassium to reach the catalyst is high based on an analysis of historical source test data provided for a 

similar exhaust stream at the Hollingsworth & Vose Fiber Company facility in Corvallis, Oregon.  The 

historical source test data detected these metals downstream of a particulate control device, evidence that 

some these may be volatile and evade even the most stringent particulate pre-controls. 

Therefore, due to the high likelihood for catalyst poisoning, an RCO is considered to be technically infeasible 

for the control of CO emissions resulting from the forehearth units. 

4.1.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
The following control technologies were determined to be technically feasible control options, with thermal 

oxidation being the highest ranking control solution in terms of control effectiveness: 

 RTO (95-99% control efficiency); 

 No controls. 

The RTO control efficiency was taken from the Air Pollution Control Technology Fact Sheet for 

Regenerative Incinerators dated July 15, 2003 (EPA 2003). 

4.1.4 Step 4 – Evaluation of the Most Effective Control Option 
No instance of CO emissions resulting from forehearth units being controlled by RTO was discovered by 

Golder in the RBLC searches or any other available information.  Moreover, in order to control the low 

emissions of forehearth natural gas combustion (i.e., 3.01 tons per year as shown in Table 2-1), the RTO 

control device would require the combustion of natural gas as a fuel source, resulting in additional pollutants 

generated.  Combusting supplemental natural gas, because the forehearth units have almost no fuel value 

in the resulting emissions, in order to combust the products of natural gas combustion from the forehearth 

units is not practical or environmentally sound. 

No established cost effectiveness threshold for CO removal is currently published by the Georgia 

Environmental Protection Division (EPD) Air Protection Branch.  Therefore, Golder reviewed historically 

published BACT assessments for cost effectiveness thresholds representative of other jurisdictions and 

found the following cost effectiveness thresholds: 

 The San Joaquin Valley Unified Air Pollution Control Division (SJVAPCD) Final Staff 
Report concluded a cost effectiveness threshold of $300 per tons of CO removed 
(SJVAPCD 2008). 

                                                      
1 Babcock Power, Inc. presentation on RSCR, Worldwide Pollution Control Association Duke Energy 
Seminar, September 3-5, 2008. 
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 The Puget Sound Clean Air Authority (PSCAA) uses a BACT cost effectiveness threshold 
of $2,000 per ton of CO removed as stated in the Best Available Control Technology 
(BACT) Cost Analysis Report for Biofuels Energy, LLC. 

 The South Coast Air Quality Management District (SCAQMD) Best Available Control 
Technology Guidelines state a cost effectiveness threshold of $400 per ton of CO removed 
(SCAQMD 2006). 

Moreover, Golder reviewed a correspondence prepared by Bingham McCutchen LLP that researched cost 

effectiveness thresholds published in the RBLC database and found average cost effectiveness thresholds 

to be approximately $1,750, $2,730, and $1,160 per ton of CO removed for approved BACT determinations 

(Poloncarz 2009).  Therefore,  the RTO installation would need to achieve a cost effectiveness threshold of 

under $2,730 based on the historically published BACT assessments stated above for the level of CO 

emissions resulting from the forehearth units (i.e., only 3.01 tons of uncontrolled CO emissions per year as 

shown in Table 2-1). 

As discussed in Section 3.2.4.3, economic impacts are often expressed in terms of a calculated cost 

effectiveness.  There are two key inputs to the calculated cost-effectiveness; the emission rate and the 

annualized cost of the control device.  Hence, by using the 3.01 tons of uncontrolled CO emissions per year 

and conservatively selecting the highest acceptable cost effectiveness threshold of $2,730 per ton of 

emissions controlled, the estimated control option annualized cost can be calculated. 

By conservatively assuming the control efficiency of the RTO to be 100%, the annualized cost of the RTO 

installation and operation would need to be less than approximately $8,200 per year.  Based on a budgetary 

quote provided by Anguil Environmental, an RTO unit would require approximately $123,000 per year in 

annual natural gas costs alone. 

For this reason, RTO for control of CO emissions resulting from the forehearth units is not 
considered an appropriate solution, which is supported by the absence of installations in the 
industry. 

4.1.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for CO emissions 

resulting from the forehearth units, utilizing natural gas as a fuel source and an energy efficient design 
with energy conservation (all are considered to be good combustion practices) are selected as 
BACT.  An emissions limit of 0.22 lbs CO per ton of glass produced for CO emissions resulting from the 

forehearth units is determined to be BACT.  The proposed emission limit was derived using historical source 

test data from the Hollingsworth & Vose Fiber Company facility in Corvallis, Oregon as shown in Table 3 of 

the Emissions Inventory (Attachment A of the PSD permit application).  
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4.2 Rotary Fiberizer Units 
The following top-down BACT analysis was completed for CO emissions from the rotary fiberizer units at 

the proposed facility. 

4.2.1 Step 1 – Identification of Control Options 
The control options identified for Step 1 of the top-down BACT process for rotary fiberizer unit emissions of 

CO are presented in the following sections. 

4.2.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available CO emission control technologies for rotary fiberizer units, Golder conducted searches 

of the RBLC database. The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to May 20, 2016 

 Process Type 

 90.015 – Glass Rotary fiberizer (except 90.033); and  

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 CO 

The RBLC search resulted in a total of 12 facilities and 20 processes that matched the search criteria. 

Processes that did not contain CO emission limit information or CO control technologies were not included 

in this analysis. The RBLC query results for rotary fiberizer units are presented in Table B-2 of Appendix B. 

The 20 process search results for rotary fiberizer units include 16 individual sources that name control 

technology options.  Of the individual sources, only four implemental BACT options were identified for 

CO, which are: 

 Good combustion practices; 

 Monitoring air-to-fuel ratio; 

 Utilizing only natural gas or propane as a fuel source; and 

 No controls. 

4.2.1.2 Historical PSD Permits 
Golder conducted an online review of PSD permits issued for similar glass rotary fiberizer facilities in the 

United States. This review did not identify any additional CO control technologies. 

4.2.1.3 Control Technology Transfer 

Based on review of other CO control technologies in the marketplace, Golder identified the following 

additional control technologies for CO emissions resulting from rotary fiberizer units: 
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 RTO; and 

 RCO. 

4.2.1.4 Identified Control Options 
The following summarizes the control technology options identified for control of CO emissions: 

 Good combustion practices; 

 Monitoring air-to-fuel ratio; 

 Utilizing natural gas / propane as a fuel source; 

 RTO; 

 RCO; and 

 No controls. 

Additionally, where possible energy efficient design and energy conservation (e.g. insulation) can reduce 

the potential levels of CO emissions by the Hyalus facility.  The rotary fiberizer units at the Hyalus facility 

will utilize the direct injection of natural gas and air to heat and attenuate the glass fibers to the appropriate 

size during fiber formation.  Therefore, the rotary fiberizer design will be as thermally efficient as practical 

to minimize the use of natural gas.  However, the rotary fiberizer design does not lend itself to the type of 

insulation and lean consumption of fuel that might be expected with an industrial boiler with a combustion 

chamber.  Alterations to the method in which fuel and air are mixed or the heat is dissipated would affect 

the formation and properties of the fibers.  Although, in general, energy efficient design and energy 

conservation is also representative of good combustion practices for the rotary fiberizer units. 

4.2.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified CO control options from Step 1 for 

the rotary fiberizer units. 

4.2.2.1 Good Combustion Practice and Monitoring Air-to-Fuel Ratio 
Good combustion practices and monitoring the air-to-fuel ratio are control options identified within the RBLC 

for rotary fiberizer units.  These options are synonymous. Good combustion practices rely on optimization 

of combustion by fine-tuning and balancing fuel and air flow to the combustion zone.  Optimizing combustion 

can also be achieved through the monitoring of the air-to-fuel ratio and adjusting to get complete 

combustion.  Achieving optimal combustion is a standard practice to limit CO emission from combustion 

units. 

H&V will use a proprietary glass fiber forming process at the Hyalus facility.  The fiber forming process uses 

equipment that combusts mixtures of natural gas and air directly injected at rotary formed glass fibers to 

achieve and maintain critical glass product specifications.  The Hyalus facility will monitor the natural gas 

flow rate required to maintain the temperature necessary to ensure the molten glass in liquid form and to 
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maximize the blast velocity required for proper fiber formation.  Therefore, the Hyalus facility will monitor 

air-to-fuel ratios. 

However, re-engineering of the fiber forming process to result in lower CO emissions is currently infeasible.   

Alternative forming methods with lower CO emissions have not been achieved in practice, and no 

alternative methods are known in the public domain. 

Based on the discussions above, making process alterations that may be considered good 
combustion practices (excluding energy efficient design or energy conservation) is considered to 
be technically infeasible.  However, monitoring the air-to-fuel ratio is considered to be a technically 
feasible control options for CO emissions resulting from the rotary fiberizer units. 

4.2.2.2 Utilizing Natural Gas or Propane as a Fuel Source 
Utilizing natural gas or propane as a fuel source was identified within the RBLC as a control option for the 

rotary fiberizer units.  Utilization of natural gas or propane as a fuel source can result in lower emissions of 

CO when compared to the combustion of other fossil fuels such as coal and oil, and biomass fuels such as 

wood.  Generally speaking, natural gas is the least carbon intensive combustion fuel and emits fewer air 

pollutants than other common fuel sources. The fiberizers to be installed at the Hyalus facility will only 

combust natural gas.  There is no other viable fuel type that could be used by the Hyalus facility, and natural 

gas combustion is a fundamental component of fiber production, as discussed previously in Section 1.0. 

Therefore, utilization of natural gas as a fuel source is a technically feasible control option currently 
proposed to be employed for the rotary fiberizer units. 

4.2.2.3 Regenerative Thermal Oxidation 
As described in Section 4.1.2.2, regenerative thermal oxidizers can be used as CO control devices for a 

variety of source types.  Typical new equipment design efficiencies are approximately 95-99% efficient.  For 

a more detailed description of RTO, see Section 4.1.2.2. 

No instance of CO emissions from glass rotary fiberizer units being controlled by RTO was discovered by 

Golder in the RBLC searches.  However, strictly speaking, the use of RTO is technically feasible provided 

the facility utilizes the particulate controls identified as BACT in this report, upstream of the regenerative 

thermal oxidizer. 

Therefore, an RTO is a technically feasible control option for the reduction of CO emissions 
resulting from rotary fiberizer units. 
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4.2.2.4 Regenerative Catalytic Oxidation 
As described in Section 4.1.2.3, RCO is not recommended where catalysts poisons (such as sodium and 

potassium) may be present.  The likelihood for trace amounts of sodium and potassium to reach the catalyst 

is high based on an analysis of historical source test data provided for a similar exhaust stream at the 

Hollingsworth & Vose Fiber Company facility in Corvallis, Oregon.  The historical source test data detected 

these metals downstream of a particulate control device, evidence that some of these poisons may be 

volatile and evade even the most stringent particulate pre-controls. 

Therefore, due to the high likelihood for catalyst poisoning, an RCO is considered to be technically 
infeasible for control of CO emissions resulting from the rotary fiberizer units. 

4.2.3 Step 3  - Rank Remaining Control Options by Control Effectiveness 
H&V has already decided to implement natural gas and will monitor the air-to-fuel ratio for the rotary fiberizer 

units.  The remaining add-on control technologies considered to be technically feasible include: 

 RTO (95-99% control efficiency); and 

 No controls. 

The RTO control efficiency was taken from the Air Pollution Control Technology Fact Sheet for 

Regenerative Incinerators dated July 15, 2003 (EPA 2003). 

4.2.4 Step 4 – Evaluation of the Most Effective Control Option 
An RTO is considered the control option with the highest CO removal efficiency that will work technically 

for the proposed project.  The following is an evaluation of an RTO on the basis of energy, environmental, 

and economic impacts. 

4.2.4.1 Energy Impacts 
An RTO uses a highly efficient regenerative thermal system to recover thermal energy that must be added 

to the combustion chamber for heating to the appropriate temperature for effective CO oxidation and 

subsequent removal.  Based on a budgetary quote provided by Anguil Environmental, the RTO unit would 

use approximately $115,000 per year in electrical energy and $123,000 per year in natural gas as shown 

in Table C-4 of Appendix C.  While these energy costs by themselves are not cost prohibitive, they reduce 

the net energy and environmental benefit of the project by consuming fossil fuels. 

4.2.4.2 Environmental Impacts 
As discussed in Section 4.2.4.1, there are environmental impacts associated with the use of an RTO unit.  

These discussions are generally limited to air emissions and the consequential impacts to the airshed.  The 

only other waste stream is the eventual replacement of the RTO ceramic media and worn parts, which is 

considered to be negligible due to an estimated economic life of 10 years.   However, the impacts from 
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emissions to the airshed are not considered to be trivial.  The use of a RTO control system would introduce 

the use of natural gas results in emission of GHGs as well as other products of combustion. 

4.2.4.3 Economic Impacts 
Golder evaluated the economic feasibility of an RTO control system based on a budgetary quote provided 

by Anguil Environmental as shown in Table C-4 of Appendix C.  Utilizing the cost effectiveness evaluation 

techniques found in Section IV.D.2.b of the 1990 EPA Draft New Source Review Workshop Manual, Golder 

evaluated the average cost effectiveness.  The average cost effectiveness of the RTO control system was 

estimated to be approximately $3,500 per ton of CO removed (Table C-4). 

As described in Section 4.1.4, no established cost effectiveness thresholds for CO removal are currently 

published by the Georgia Environmental Protection Division (EPD) Air Protection Branch.  Therefore, 

Golder reviewed historically published BACT assessments for cost effectiveness thresholds representative 

of other jurisdictions and found the highest historically published cost effectiveness threshold to be $2,730 

(for more information see Section 4.1.4). 

None of the published thresholds or approved BACT determinations Golder reviewed were as high as the 

RTO control technology average cost effectiveness for the Hyalus facility.  Presumably these cost 

thresholds are lower than other criteria pollutants because CO does not present the same health impact 

concerns as other pollutants.  RTO control technology is not considered cost effective for the rotary fiberizer 

units as a CO emission control solution. 

Therefore, the RTO control technology is inappropriate as BACT for the rotary fiberizer units in the 
proposed project. 

4.2.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for CO emissions 

resulting from the rotary fiberizer units, utilizing natural gas as a fuel source and monitoring the air-to-
fuel ratio (i.e., inherently an energy efficient design with energy conservation) are selected as BACT.  

BACT is determined to be an emissions limit of 8.19 lbs CO per ton of rotary coarse fiber produced and 

4.82 lbs CO per ton of rotary fiber produced for the rotary fine and rotary coarse fiberizer units, respectively.   

The proposed rotary fine and rotary coarse fiberizer emission limits were derived from the controlled CO 

emissions estimates shown in Table 5 of the Emissions Inventory (Attachment A of the PSD permit 

application). The total rotary fine and rotary coarse controlled CO emission estimates shown in Table 5 are 

representative of all proposed fiberizer positions (i.e. a total of 33 rotary fine fiberizer positions and 11 rotary 

coarse fiberizer positions).  Therefore, the proposed emissions limit was calculated by dividing the total 

controlled CO emissions estimate for each fiber type by the total number of proposed operational fiberizer 

positions. 
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5.0 BACT DETERMINATION FOR NOX 
Of the five units identified in Section 1.0, only two represent units emit NOX at the Hyalus facility.  Each unit 

type will require a separate analysis for emission controls based on their operations and exhaust 

characteristics.  The two unit types are: 

 Forehearth units; and 

 Rotary fiberizer units. 

5.1 Forehearth Units 
The following top-down BACT analysis was completed for the forehearth units of NOX emissions at the 

proposed facility. 

5.1.1 Step 1 – Identification of Control Options 
The following sources of information were reviewed to identify control options for NOX emissions from the 

forehearth units. 

5.1.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available NOX control technologies for forehearth units, Golder conducted searches of the 

RBLC database. The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to May 20, 2016 

 Process Type 

 90.015 - Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 NOX 

The RBLC search resulted in a total of 3 facilities and 13 processes that matched the search criteria.  

Processes that did not contain NOX emission limit information or NOX control technologies were not included 

in this analysis.  The RBLC query results for forehearth units are presented in Table B-3 of Appendix B. 

The 13 process search results for forehearth units include 1 individual source that provided control 

technology options. Of the processes identified, only combustion controls were implemented as BACT. 

5.1.1.2 Historical PSD Permit Review 

Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the 

United States.  The PSD permit review did not identify any additional NOX control technologies. 
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5.1.1.3 Control Technology Transfer 

Golder also reviewed EPA’s Clean Air Technology Center (CATC) database for NOX control 

technologies.  Based on this review, Golder identified the following additional control technologies for 

NOX emissions resulting from forehearth units: 

 Selective Non-Catalytic Reduction (SNCR);  

 Selective Catalytic Reduction (SCR); and 

 Regenerative Selective Catalytic Reduction (RSCR). 

5.1.1.4 Identified Control Options 

The following summarizes the control technology options identified for control of NOX emissions: 

 Combustion controls; 

 SNCR; 

 SCR;  

 RSCR: and 

 No control. 

Where possible, energy efficient design and energy conservation (e.g. insulation) can reduce the potential 

levels of NOX emissions by reducing fuel use at the Hyalus facility.  It is critical that the forehearth units 

maintain the temperature of the molten glass so it does not solidify in the forehearth units.  The Hyalus 

facility will install forehearths that are designed to efficiently retain heat to the extent practical.  Thus, the 

reduction of heat loss will lower the total amount of fuel needed for combustion and subsequently limit the 

amount of combustion pollutants emitted.  Therefore, energy efficient design and energy conservation is 

also representative of good combustion practices for the forehearth units. 

5.1.2 Step 2 - Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified NOX control options from Step 1 

for the forehearth units. 

5.1.2.1 Combustion Controls 
Combustion controls are control options identified within the RBLC database for forehearth units as shown 

in Table B-3 of Appendix B. Combustion controls rely on optimization of combustion by fine-tuning and 

balancing fuel and air flow to the combustion zone.  Optimizing combustion can also be achieved through 

the monitoring of the air-to-fuel ratio and adjusting to get complete combustion.  Achieving optimal 

combustion is a standard practice to limit NOX emission from combustion units.  The proposed forehearth 

units are inherently designed for the appropriate air-to-fuel ratio and mixing. 
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Therefore, combustion controls are a technically feasible control option for NOX emissions resulting 
from the forehearth sources. 

5.1.2.2 Selective Non-catalytic Reduction (SNCR)  
SNCR it utilizes a combustion chamber as the control device reactor, achieving NOX control efficiencies of 

30% to 70%.  SNCR systems rely on the reaction of ammonia and nitrogen oxide at temperatures of 1,500°F 

to 1,950°F to produce molecular nitrogen and water, common atmospheric constituents. 

In the SNCR process, ammonia or urea is injected into the combustion chamber where the combustion gas 

temperature is in the proper range for the reaction.  The combustion chamber on the forehearths operate 

using an “open flame” that is not fully enclosed.  Due to the combustion chamber not being fully enclosed, 

the proper reaction time for the ammonia and nitrogen oxide reaction cannot be guaranteed resulting in 

potential inefficiencies.   

Moreover, because the combustion chamber is not enclosed, the injected ammonia has the potential to 

leak into the work area.  This is of significant concern because exposures to ammonia concentrations in 

low levels can cause irritation to eyes, skin, or the lungs.  Exposure to higher concentration levels is 

corrosive to human tissue and possibly life threatening.  

Thus, due to the open combustion chamber and likelihood of ammonia leakage into the work area, 
SNCR is considered to be technically infeasible for control of NOX emissions resulting from the 
forehearth units. 

5.1.2.3 Selective Catalytic Reduction (SCR) and Regenerative Selective Catalytic Reduction 
(RSCR) 

Unlike SNCR, SCR reduces NOX emissions with ammonia in the presence of a catalyst.  The major 

advantages of this are the higher control efficiency (70% to 90%) and the lower temperatures at which the 

reaction can take place (400°F to 800°F, depending upon the catalyst selected).  SCR is widely used for 

combustion processes where the type of fuel produces a relatively clean combustion gas.  Due to the 

potential presence of catalyst poisons that are volatile from the molten glass in the forehearth units, SCR 

is considered to be technically infeasible.  Additionally, due to the potential for plugging, the SCR unit would 

need to be installed downstream of particulate control device where the temperature of the gas will be too 

low for effective reaction with ammonia. 

RSCR is a commercially demonstrated add-on technology that combines the technology of a regenerative 

thermal oxidizer device and SCR for control device locations where the temperature of the exhaust is too 

low for traditional SCR systems.  Ammonia is injected upstream of the catalyst just as with a traditional SCR 

unit.  The reactions between ammonia and NO are the same.  Intended to be placed downstream of 

emission control systems where the exhaust gas is clean, but the temperature is below the optimal 
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temperature range for catalytic reduction of NOX, the RSCR unit has a front-end pre-heating section that 

reheats the exhaust stream with a regenerative thermal device.  An RSCR unit is approximately 95% 

efficient at thermal recovery.  The exhaust is heated to a temperature in the range optimal for catalytic 

reduction (600°F to 800°F) prior to entering an SCR unit. 

In both cases, SCR and RSCR are not recommended where catalyst poisons may be present.  The 

challenge with using catalyst-based control technologies on the exhaust stream at the Hyalus facility is the 

presence of arsenic and alkali metals such as sodium and potassium in the exhaust stream.  Sodium and 

potassium will poison catalysts and the effects are irreversible.2  The likelihood for trace amounts of sodium 

and potassium to reach the catalyst is high based on an analysis of historical source test data provided for 

a similar exhaust stream at the Hollingsworth & Vose Fiber Company facility in Corvallis, Oregon.  The 

historical source test data detected these metals downstream of a particulate control device, evidence that 

some of these may be volatile and evade even the most stringent particulate pre-controls. 

Therefore, due to the high particulate loading upstream of the control device and the high likelihood 
for catalyst poisoning, SCR and RSCR are considered to be technically infeasible for control of NOX 
emissions resulting from the forehearth units. 

5.1.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
Only combustion controls were identified to be technically feasible control options for reducing NOX 

emissions from the forehearth units.  Hyalus is already proposing to implement appropriate natural gas 

burner design for the forehearth units to ensure complete combustion.  Therefore, skip to Step 5. 

5.1.4 Step 4 – Evaluation of the Most Effective Control Option 
H&V is implementing appropriate natural gas burner design for the forehearth units.    Therefore, skip to 

Step 5. 

5.1.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for NOX 

emissions resulting from the forehearth units, combustion controls (i.e. proper air-to-fuel ratio) and an 
energy efficient design with energy conservation are selected as BACT.  An emissions limit of 0.052 

lbs per ton of glass produced for NOX emissions resulting from the forehearth units is determined to be 

BACT.  The proposed emission limit was derived using historical source test data from the Hollingsworth & 

Vose Fiber Company facility in Corvallis, Oregon as shown in Table 3 of the Emissions Inventory 

(Attachment A of the PSD permit application).  

                                                      
2 Babcock Power, Inc. presentation on RSCR, Worldwide Pollution Control Association Duke Energy 
Seminar, September 3-5, 2008. 
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5.2 Rotary Fiberizer Units 
The following top-down BACT analysis was completed for the rotary fiberizer units of NOX emissions at the 

proposed facility. 

5.2.1 Step 1 – Identification of Control Options 
The control options identified for control of NOX emissions resulting from the rotary fiberizer units are 

presented in the following sections. 

5.2.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available NOX control technologies for rotary fiberizer units, Golder conducted searches of 

the RBLC database. The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to May 20, 2016 

 Process Type 

 90.015 - Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 NOX 

The RBLC search resulted in a total of 5 facilities and 8 processes that matched the search criteria.  

Processes that did not contain NOX emission limit information or NOX control technologies were not included 

in this analysis.  The RBLC query results for rotary fiberizer units are presented in Table B-4 of Appendix 

B. 

The 8 process search results for rotary fiberizer units include 4 individual sources that name control 

technology options. Of the sources identified, only 4 implemented BACT options were identified for 

NOX, which include: 

 Low NOX burners; 

 Combustion controls; 

 Good combustion practices; and 

 Monitoring air-to-fuel ratio. 

5.2.1.2 Historical PSD Permit Review 
Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States.  The PSD permit review did not identify any additional NOX control technologies. 
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5.2.1.3 Control Technology Transfer 

Golder also reviewed EPA’s Clean Air Technology Center (CATC) database for NOX control 

technologies.  Based on this review, Golder identified the following control technologies for NOX 

emissions that could potentially be applied to rotary fiberizer units: 

 Selective Catalytic Reduction (SCR); 

 Selective Non-Catalytic Reduction (SNCR); and 

 Regenerative Selective Catalytic Reduction (RSCR). 

5.2.1.4 Identified Control Options 
The following summarizes the control technology options identified control of NOX emissions: 

 Low NOX burners; 

 Combustion controls; 

 Good combustion practices; 

 Monitoring air-to-fuel ratio; 

 SCR; 

 SNCR;  

 RSCR: and 

 No control. 

Additionally, where possible energy efficient design and energy conservation (e.g. insulation) can reduce 

the potential levels of NOX emissions by reducing fuel use at the Hyalus facility.  The rotary fiberizer units 

at the Hyalus facility will utilize the direct injection of natural gas and air to heat and attenuate the glass 

fibers to the appropriate size during fiber formation.  Therefore, the rotary fiberizer design will be as 

thermally efficient as practical to minimize the use of natural gas.  However, the rotary fiberizer design does 

not lend itself to the type of insulation and lean consumption of fuel that might be expected with an industrial 

boiler with a combustion chamber.  Alterations to the method in which fuel and air are mixed or the heat is 

dissipated would affect the formation and properties of the fibers.  Although, in general, energy efficient 

design and energy conservation is representative of good combustion practices for the rotary fiberizer units 

5.2.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified NOX control options for the rotary 

fiberizer units. 

5.2.2.1 Good Combustion Practices, Combustion Controls, and Monitoring Air-to-Fuel Ratio 
Good combustion practices, combustion controls, and monitoring air-to-fuel ratio are control options 

identified within the RBLC for rotary fiberizer units. These control options are synonymous and are 

discussed in more detail in Section 4.2.2.1. 
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As described in Section 4.2.2.1, the Hyalus facility will use a proprietary glass fiber forming process.  The 

fiber forming process uses equipment that combusts mixtures of natural gas and air directly injected at 

rotary formed glass fibers to achieve and maintain critical glass product specifications.  The Hyalus facility 

will monitor the natural gas flow rate required to maintain the temperature necessary to ensure the molten 

glass in liquid form and to maximize the blast velocity required for proper fiber formation.  Therefore, the 

Hyalus facility will monitor air-to-fuel ratios. 

However, re-engineering of the rotary fiberizer process to result in lower NOX emissions is not currently 

feasible, although H&V has conducted research and development in an attempt to lower CO and NOx 

emissions.  Unfortunately, attempts to modify the combustion parameters results in unacceptable changes 

to the glass fiber specifications.  Alternative forming methods with lower NOX emissions have not been 

achieved in practice, and no alternative methods are known in the public domain.   

Based on the discussions above, making process alterations that may be considered good 
combustion practices and combustion controls (excluding energy efficient design or energy 
conservation) are considered to be technically infeasible.  However, monitoring the air-to-fuel ratio 
is considered to be a technically feasible control options for NOX emissions resulting from the rotary 
fiberizer units. 

5.2.2.2 Low NOX Burners 
Low NOX burners were identified within the RBLC as a control option for the rotary fiberizer units.  Low NOX 

burners use modified air and fuel entry in a staged process to slow the mixing rate, reduce the oxygen 

available for NOX formation in critical NOX formation zones, and/or reduce the amount of fuel burned at 

peak flame temperatures. 

The H&V rotary fiberizer units do not use a burner that could be replaced.  They use direct injection of gas 

and air at specific pressures to achieve the attenuation of the glass fibers needed for their product 

specifications. 

Therefore, low NOX burners are not applicable to the rotary fiberizer units. 

5.2.2.3 Selective Non-catalytic Reduction (SNCR) 
SNCR was identified as a control option for control of NOX emissions within the EPA CATC database 

search. This control option is synonymous with the discussion presented in Section 5.1.2.2.  The rotary 

fiberizer units use equipment that combust mixtures of natural gas and air to achieve and maintain critical 

glass product specifications. 

In the SNCR process, ammonia or urea is injected into the combustion chamber where combustion gas 

temperature is in the proper range for the reaction.  Also important in the SCNR process is the amount of 
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ammonia injected into the combustion chamber.  The larger volume of ammonia injected results in higher 

SCNR control efficiencies of NOX emissions.   

At the Hyalus facility, the rotary fiberizer units will not have a combustion chamber amenable to injection of 

ammonia or adequate time at the appropriate temperature to ensure reaction. Additionally, the ammonia 

would be introduced near the molten glass fibers during formation and could affect the chemical properties 

of the glass fiber.   

Because there is no reaction chamber or appropriate time and temperature for reaction, SNCR is 
considered to be technically infeasible for NOX emissions resulting from the rotary fiberizer units. 

5.2.2.4 Selective Catalytic Reduction (SCR) and Regenerative Selective Catalytic Reduction 
(RSCR) 

SCR and RSCR were identified as control options for control of NOX emissions within the EPA CATC 

database search.  These control options are described in Section 5.1.2.3 where they are discussed in more 

detail. As described in Section 5.1.2.3, the likelihood for trace amounts of sodium and potassium to reach 

the catalyst is high based on an analysis of historical source test data provided for a similar exhaust stream 

at the Hollingsworth & Vose Fiber Company facility in Corvallis, Oregon.  The historical source test data 

detected these metals downstream of a particulate control device, evidence that some of these poisons 

may be volatile and evade even the most stringent particulate pre-controls 

Therefore, due to the high particulate loading upstream of the control device and the high likelihood 
for catalyst poisoning, SCR and RSCR is considered to be technically infeasible for NOX emissions 
resulting from the rotary fiberizer units. 

5.2.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
No control technologies (other than energy efficient design and energy conservation) were determined to 

be technically feasible for the control of NOX emissions from the rotary fiberizer units. Therefore, skip to 

Step 5. 

5.2.4 Step 4 – Evaluation of the Most Effective Control Option 
No control technologies (other than energy efficient design and energy conservation) were determined to 

be technically feasible for the control of NOX emissions from the rotary fiberizer units. Therefore, skip to 

Step 5. 

5.2.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for NOX 

emissions resulting from the rotary fiberizer units, monitoring the air-to-fuel ratio (i.e., inherently an 
energy efficient design with energy conservation) is BACT.  BACT is determined to be an emissions 
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limit of 0.36 lbs NOX per ton of rotary fine fiber produced and 0.23 lbs NOX per ton of rotary coarse fiber 

produced for NOX emissions resulting from the rotary fiberizer units.   

The proposed rotary fine and rotary coarse fiberizer emission limits were derived from the controlled NOX 

emissions estimates shown in Table 5 of the Emissions Inventory (Attachment A of the PSD permit 

application). The total rotary fine and rotary coarse controlled NOX emission estimates shown in Table 5 

are representative of all proposed fiberizer positions (i.e. a total of 33 rotary fine fiberizer positions and 11 

rotary coarse fiberizer positions).  Therefore, the proposed emissions limit was calculated by dividing the 

total controlled NOX emissions estimate for each fiber type by the total number of proposed operational 

fiberizer positions. 
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6.0 BACT DETERMINATION FOR PM 
There are five types of units of PM at the Hyalus facility as described in Section 1.0.  Each unit type will 

require a separate analysis for emission controls based on their operations and exhaust characteristics.  

These five source types include: 

 Cooling towers; 

 Raw material handling units; 

 Glass melt furnace;  

 Forehearth units; and 

 Rotary fiberizer units. 

6.1 Cooling Tower 
The following top-down BACT analysis was completed for the cooling tower as a source of PM emissions 

at the proposed facility. 

6.1.1 Step 1 – Identification of Control Technologies 
The control options for the cooling tower as a source of PM emissions are presented in the following 

sections. 

6.1.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Database Search 
To identify available PM control technologies for the cooling tower unit, Golder conducted searches of the 

RBLC database.  The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to October 03, 2016 

 Process Type 

 “Cooling Tower” 

 Pollutant 

 PM 

The RBLC search resulted in a total of 39 facilities and 1 process that matched the search criteria.  

Processes that did not contain PM emission limitation information or PM control technologies were not 

included in this analysis.  The RBLC query results for the cooling towers are shown in Table B-5 of Appendix 

B. 

In the RBLC cases reviewed by Golder, BACT was determined to be the use of high efficiency drift 

eliminators to reduce PM emissions. 
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6.1.1.2 Historical PSD Permit Review 

Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States.  This review did not identify any additional PM control technologies for the cooling towers.  

6.1.1.3 Control Technology Transfer 
Golder also reviewed EPA’s Clean Air Technology Center (CATC) database for PM control technologies.   

This review did not identify any control technology options for PM emissions resulting from the cooling 

towers. 

6.1.1.4 Identified Control Options 

The following summarizes the technologies identified for control of PM emissions: 

 High efficiency drift eliminators. 

6.1.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified PM control options from Step 1 for 

the cooling towers. 

6.1.2.1 High Efficiency Drift Eliminators 
Drift eliminators were identified as a possible control option for the control of PM emissions from the cooling 

tower by the RBLC database search.  Drift eliminators are an add-on control technology that reduces the 

amount of entrained water droplets that leave the cooling towers.  These water droplets rapidly dry and 

leave the remaining mineral content of the water as a particulate emission source. 

Drift Eliminators are considered to be technically feasible for PM emissions resulting from the 
cooling towers. 

6.1.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 

Only high efficiency drift eliminators were identified for the control of PM emissions for the cooling towers.  

As shown in Table B-5 of Appendix B, high efficiency drift eliminators can reduce drift losses to a level of 

0.0005%.  The Hyalus facility is committed to installing high efficiency drift eliminators into each of the three 

cells in the cooling tower at a drift loss of 0.001%. 

6.1.4 Step 4 – Evaluation of the Most Effective Control Options 
The RBLC database identified multiple installations of high efficiency drift eliminators to control PM 

emissions resulting from cooling towers at a drift loss of 0.0005% which is representative of the top control 

option.  The Hyalus facility has committed to installing a series of high efficiency drift eliminators with a drift 

loss of 0.001% for the cooling towers.  Based on information provided by the high efficiency drift eliminator 
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vendor, the cost to install a second bank of high efficiency drift eliminators in order to achieve the 0.0005% 

drift loss is approximately $10,800.  Moreover, the cooling tower size and water usage would need to be 

increased in order to achieve the same process heat dissipation resulting in adverse environmental and 

energy impacts. 

The cost effectiveness for installing a second set of high efficiency drift eliminators has been estimated for 

the Hyalus facility using the methodologies presented in the US EPA Air Pollution Control Cost Manual 

(EPA 2002).  The PM10 and PM2.5 annual emission estimates for the cooling towers, assuming a drift loss 

of 0.001% and 0.0005%, were estimated using the calculations provided in Table 16 of the Emissions 

Inventory (Attachment A of the PSD permit application): 

 Annual emission estimates assuming a drift loss of 0.001% 

 PM10 = 0.048 tons per year 

 PM2.5 = 0.029 tons per year 

 Annual emission estimates assuming a drift loss of 0.0005% 

 PM10 = 0.024 tons per year 

 PM2.5 = 0.014 tons per year 

By achieving the 0.0005% drift loss, the additional reduction in PM10 and PM2.5 annual emission estimates 

is approximately 0.024 and 0.014 tons per year, respectively.  This equates to an incremental cost 

effectiveness of approximately $450,600 and $751,100 per ton removed for PM10 and PM2.5, respectively 

(i.e. the quoted cost to install the second bank of high efficiency drift eliminators divided by the additional 

reduction in PM10 and PM2.5 annual emission estimates, respectively).  Thus, the cost to attain a small 

incremental amount of additional particulate removal is not considered to be cost effective.  As a result, the 

high efficiency drift eliminator at a drift loss of 0.0005% is inappropriate as BACT for the cooling towers in 

the proposed project. 

6.1.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for PM emissions 

resulting from the cooling towers, high efficiency drift eliminators, with a drift limit of 0.001%, is 
selected as BACT.  BACT is determined to be emission limits of 0.011 lbs PM10 per hr and 0.007 lbs PM2.5 

per hr based on emissions of 0.048 and 0.029 tons per year of PM10 and PM2.5, respectively, as shown in 

Table 16 of the Emissions Inventory (Attachment A of the PSD permit application). 

6.2 Raw Material Handling Units 
The following top-down BACT analysis was completed for the raw material handling units of PM emissions 

at the proposed facility. 
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6.2.1 Step 1 – Identification of Control Technologies 
The control options for raw material handling units of PM emissions are presented in the following sections. 

6.2.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Database Search 
To identify available PM control technologies for raw material handling units, Golder conducted searches 

of the RBLC database.  The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to May 20, 2016 

 Process Type 

 90.015 – Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 PM 

The RBLC search resulted in a total of 4 facilities and 23 processes matched the search criteria.  Processes 

that did not contain PM emission limitation information or PM control technologies were not included in this 

analysis.  The RBLC query results for the raw material handling units are shown in Table B-6 of Appendix 

B. 

The 23 process search results for raw material handling units include 14 individual sources that name 

control technology options.  Of the 14 sources identified, only fabric filters (commonly referred to as 

“baghouses”) were implemented as BACT for PM emissions. 

6.2.1.2 Historical PSD Permit Review 

Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States.  This review did not identify any additional PM control technologies.  

6.2.1.3 Control Technology Transfer 
Golder reviewed additional industries for potential emission controls of particulate and identified the 

following: 

 Fabric filters (in filter banks); 

 Wet electrostatic precipitators (Wet ESP); 

 Dry ESP; 

 Cyclones; and 

 Wet scrubbers. 
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6.2.1.4 Identified Control Options 

The following summarizes the technologies identified for control of PM emissions: 

 Fabric filter (baghouse and in filter banks); 

 Wet ESP; 

 Dry ESP; 

 Cyclones; and 

 Wet scrubbers. 

6.2.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified PM control options for the raw 

material handling units. 

6.2.2.1 Fabric Filters (Baghouses and Filter Banks) 
Fabric filters are used extensively as PM control devices for a variety of source types.  Fabric filters are 

frequently referred to as baghouses because the fabric is usually configured in cylindrical bags.  In a fabric 

filter, flue gas is passed through a tightly woven or felted fabric, causing PM in the flue gas to be collected 

on the fabric by sieving and other mechanisms.  Fabric filters may be in the form of sheets, cartridges, or 

bags, with a number of the individual fabric filter units housed together in a group.  Bags are one of the 

most common forms of fabric filter.  The dust cake that forms on the filter from the collected PM can 

significantly increase collection efficiency. 

Typical new equipment design efficiencies are between 99 to 99.9%.  Several factors determine fabric filter 

collection efficiency.  These include gas filtration velocity, particle characteristics, fabric characteristics, and 

cleaning mechanism.  In general, collection efficiency increases with decreasing filtration velocity and 

increasing particle size.  Fabric filters are generally less expensive than ESPs and they do not require 

complicated control systems.  However, fabric filters are subject to plugging for certain exhaust streams 

and do require maintenance and inspection to ensure that plugging or holes in the fabric have not 

developed.  Regular replacement of the filters is required, resulting in higher maintenance and operating 

costs. 

Fabric filters are considered to be technically feasible for control of PM emissions resulting from 
the raw material handling units. 

Note: Other forms of particulate control are also considered technically feasible for raw material handling 

units. However, fabric filters achieve the highest level of control of all options, as shown in Step 3 (Section 

6.2.3 below). The Hyalus facility will be installing fabric filter banks for the raw material handling units, 

thereby committing to the highest ranking control option. As a result, no discussion of the technical feasibility 

of other options is presented here. 
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6.2.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
The following ranks the technically feasible control technologies identified for the raw material handling 

units: 

 Fabric filters (baghouse and filter banks) (90 to 99.9% control efficiency); 

 Wet ESP (99 to 99.9% control efficiency); 

 Dry ESP (99 to 99.9% control efficiency); 

 Cyclones (80 to 99% control efficiency); and 

 Wet Scrubbers (70 to 99% control efficiency). 

The control efficiencies shown alongside each control technology were taken from the EPA Clean Air 

Technology Center database.  H&V has decided to install passive fabric filter banks capable of achieving 

99% or greater control efficiency, equivalent to the highest ranking control options, for the raw material 

handling units.   

6.2.4 Step 4 – Evaluation of the Most Effective Control Options 
H&V has decided to install passive fabric filter banks, the highest control option in terms of control 

effectiveness, for the raw material handling units.  No further evaluation is required. 

6.2.5 Step 5 – Select BACT 
Based on having the highest level of control efficiency, passive fabric filters banks is selected as BACT.  

An emissions limit of 0.017 lbs per ton of raw material for PM/PM10/PM2.5 emissions resulting from the raw 

material handling units is determined to be BACT.  The proposed emission limit was provided from the 

passive fabric filter bank vendor as shown in Table 12 of the Emissions Inventory (Attachment A of the PSD 

permit application). 

6.3 Glass Melt Furnace 
The following top-down BACT analysis was completed for PM emissions resulting from the glass melt 

furnace at the proposed facility. 

6.3.1 Step 1 – Identification of Control Options 
The control options identified for the glass melt furnace are presented in the following sections. 

6.3.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available PM control technologies for the glass melt furnace, Golder conducted searches of the 

RBLC database.  The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to May 20, 2016 
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 Process Type 

 90.015 – Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 PM 

The RBLC search resulted in a total of 5 facilities and 15 processes that matched the search criteria.  

Processes that did not contain PM emission limitation information or PM control technologies were not 

included in this analysis.  The RBLC query results for glass melt furnace are shown in Table B-7 of Appendix 

B. 

The 15 process search results for the glass melt furnace include 8 individual sources that name control 

technology options. Of the sources identified, only three implemented BACT options were identified for PM 

emission control, which include: 

 Fabric filter (baghouse); 

 Scrubber and ESP; and 

 Batch wetting system. 

6.3.1.2 Historical PSD Permit Review 

Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States.  This review did not identify any additional PM control technologies.  

6.3.1.3 Control Technology Transfer 
Golder reviewed additional industries for potential emission controls of PM and identified the following: 

 Wet ESP; 

 Dry ESP; 

 Cyclones; and 

 Wet scrubbers. 

6.3.1.4 Identified Control Options 
The following summarizes the technologies identified for control of PM emissions: 

 Fabric filter (baghouse); 

 Scrubber and ESP; 

 Batch wetting system; 

 Wet ESP; 

 Dry ESP; 

 Cyclones; and 



 
October 2016  35 1650376 

 

 

 

2016-1014 - Attachment B - BACT Report - 1650376 - V2.00.docx   

 Wet scrubbers. 

6.3.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified PM control options from Step 1 for 

the glass melt furnace. 

6.3.2.1 Fabric Filters (Baghouses) 
As described in Section 6.2.2.1, fabric filters are used extensively as PM control devices for a variety of 

source types.  Typical new equipment design efficiencies are between 99 to 99.9%.  For a more detailed 

description of fabric filters, see Section 6.2.2.1.  

Fabric filters are considered to be technically feasible for PM emissions resulting from the glass 
melt furnace. 

Note: Other forms of particulate control are also considered technically feasible for the glass melt furnace. 

However, fabric filters achieve the highest level of control of all options, as shown in Step 3 (Section 6.3.3 

below). The Hyalus facility will be installing a high efficiency baghouse for the glass melt furnace, capable 

of achieving 99% or greater control of PM emissions, thereby committing to the highest ranking control 

option. As a result, no discussion of the technical feasibility of other options is presented here. 

6.3.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
The following ranks the technically feasible control technologies identified for the glass melt furnace: 

 Fabric filters (baghouse) (99 to 99.9% control efficiency); 

 Wet ESP (99 to 99.9% control efficiency); 

 Dry ESP (99 to 99.9% control efficiency); 

 Cyclones (80 to 99% control efficiency); and 

 Wet Scrubbers (90% control efficiency). 

The control efficiencies shown alongside each control technology were taken from the EPA Clean Air 

Technology Center database.  H&V has decided to a fabric filter (baghouse) at the Hyalus facility for the 

glass melt furnace, the highest control option in terms of control effectiveness.  The vendor has specified 

that the baghouse will achieve 99% or greater control efficiency for PM emissions.  Therefore, skip to Step 

5. 

6.3.4 Step 4 – Evaluation of the Most Effective Control Options 
H&V has decided to a fabric filter (baghouse), the highest control option in terms of control effectiveness, 

for the glass melt furnace.  No further evaluation is required.  Therefore, skip to Step 5. 
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6.3.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for PM emissions 

resulting from the glass melt furnace, a fabric filter (baghouse) is selected as BACT.  An emissions limit 

of 10.1 lbs PM/PM10 per ton of glass produced and 9.72 lbs PM2.5 per ton of glass produced is determined 

to be BACT.  The proposed emission limit was derived using historical source test data from the 

Hollingsworth & Vose Fiber Company facility in Corvallis, Oregon as shown in Table 3 of the Emissions 

Inventory (Attachment A of the PSD permit application).  

6.4 Forehearth Units 
The following top-down BACT analysis was completed for the forehearth units of PM emissions at the 

proposed facility. It should be noted that the forehearths combust only natural gas and are a very small 

source of particulate emissions (less than 0.4 tons/year). The particulate formed will be very fine (most 

likely all PM2.5) and the airflow will be relatively significant (>19,000 acfm). 

6.4.1 Step 1 – Identification of Control Options 
The control options for forehearth units of PM emissions are presented in the following sections. 

6.4.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available PM control technologies for the forehearth units, Golder conducted searches of the 

RBLC database.  The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to May 20, 2016 

 Process Type 

 90.015 – Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 PM 

The RBLC search resulted in a total of 1 facility and 4 processes that matched the search criteria.  

Processes that did not contain PM emission limitation information or PM control technologies were not 

included in this analysis.  The RBLC query results for forehearth units are shown in Table B-8 of Appendix 

B. 

The 4 process search results for forehearth units include 1 individual source that names control technology 

options. The single control technology identified for the control of PM emissions resulting from the 

forehearth units was a fabric filter (baghouse). 



 
October 2016  37 1650376 

 

 

 

2016-1014 - Attachment B - BACT Report - 1650376 - V2.00.docx   

6.4.1.2 Historical PSD Permit Review 

Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States.  This review did not identify any additional PM control technologies.  

6.4.1.3 Control Technology Transfer 
Golder reviewed additional industries for potential emission controls of particulate and identified the 

following: 

 Wet ESP; 

 Dry ESP; and 

 Wet scrubbers. 

Note: Cyclones are not included in this list because the PM emissions are generated from combustion of 

natural gas. Due to their size and concentration, cyclones would be completely ineffective at capturing the 

particulate. As a result, they are never applied to natural gas combustion sources. 

6.4.1.4 Identified Control Options 
The following summarizes the technologies identified for control of PM emissions: 

 Fabric filter (baghouse); 

 Wet ESP; 

 Dry ESP;  

 Wet scrubbers; and 

 No control. 

It is worth noting that the forehearth units will utilize natural gas as a fuel source for combustion as designed.  

Utilization of natural gas can result in lower emissions of PM when compared to the combustion of other 

fossil fuels such as coal and oil, and biomass fuels such as wood.  Therefore, utilization of natural gas is 

representative of good combustion practices for the forehearth units. 

Additionally, where possible energy efficient design and energy conservation (e.g. insulation) can reduce 

the potential levels of PM emissions by the Hyalus facility. The Hyalus facility will install forehearth units 

that are designed to efficiently retain heat to the extent practical.  It is critical that the forehearth units 

maintain the temperature of the molten glass so it does not solidify in the forehearth units.  Thus, the 

reduction of heat loss will lower the total amount of fuel required for combustion and subsequently limit the 

amount of combustion pollutants emitted.  Therefore, energy efficient design and energy conservation is 

also representative of good combustion practices for the forehearth units 
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6.4.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified PM control options for the 

forehearth units. 

6.4.2.1 Fabric Filters (Baghouses) 
As described in Section 6.2.2.1, fabric filters are used extensively as PM control devices for a variety of 

source types.  Typical new equipment design efficiencies are between 99 and 99.9 percent.  For a more 

detailed description of fabric filters, see Section 6.2.2.1.  

Fabric filters are considered to be technically feasible for PM emissions resulting from the 
forehearth units. 

6.4.2.2 ESP (Wet and Dry) 
ESPs represent a control option for PM emissions resulting from forehearth units.  Typical new equipment 

design efficiencies range from 99 to 99.9 percent.  For a more detailed description of Wet and Dry ESPs, 

see Section 6.5.2.3. 

ESPs are considered to be technically feasible for PM emissions resulting from the forehearth units. 

6.4.2.3 Wet Scrubbers 
Wet scrubbers represent a control option for PM emissions resulting from forehearth units.  Typical new 

equipment design efficiencies vary based on the wet scrubber design, but generally speaking, range from 

70 to 90 percent.  For PM emissions generated from natural gas combustion, scrubber efficiencies are likely 

to be near 70 percent due to the particle size and concentration. For a more detailed description of wet 

scrubber control technologies, see Section 6.5.2.2. 

Wet Scrubbers are considered to be technically feasible for PM emissions resulting from the 
forehearth units. 

6.4.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
The following ranks the technically feasible control technologies identified for the forehearth units: 

 Fabric filters (baghouse) (90 to 99.9% control efficiency); 

 ESP (Wet and Dry) (99 to 99.9% control efficiency); 

 Wet Scrubbers (70 to 90% control efficiency); and 

 No control. 

The control efficiencies shown alongside each control technology were provided from the EPA Clean Air 

Technology Center database. 
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6.4.4 Step 4 – Evaluation of the Most Effective Control Options 
For the forehearth units, several control technologies were identified as technically feasible.  The economic 

analysis for a baghouse installation at the proposed facility is presented in the following subsection in order 

to demonstrate the cost ineffectiveness of each technically feasible control option identified in Section 6.4.3. 

6.4.4.1 Economic Impacts 
As discussed in Section 3.2.4.3, economic impacts are often expressed in terms of a calculated cost 

effectiveness.  There are two key inputs to the calculated cost effectiveness; the emission rate, and the 

annualized cost of the control device.  Hence, by conservatively selecting the highest PM10 emissions rate 

for the proposed facility and estimating an acceptable cost effectiveness value of $5,000 per ton of 

emissions controlled, the acceptable estimated cost effective annualized cost of the control device can be 

determined.   

The uncontrolled PM10 emissions rate for the proposed facility is approximately 0.40 tons of pollutant per 

year as presented in Table 2-1.  Conservatively assuming the control efficiency to be 100%, the annualized 

cost a baghouse installation and operation would need to be less than $2,000 per year.   Based on the 

design of the forehearth systems and the airflow requirements (>19,000 acfm), it would be not be possible 

to design, install and operate a baghouse or any of the other potentially effective control device (e.g. ESPs 

or wet scrubbers) for only $2,000 per year. Therefore, there is no cost effective PM control device for this 

process. 

6.4.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for PM emissions 

resulting from the forehearth units, utilization of natural gas as a fuel source in conjunction with an 
energy efficient design and energy conservation is selected as BACT.  An emissions limit of 7.60 lbs 

per ton of glass produced for PM/PM10/PM2.5 emissions resulting from the forehearth units is determined to 

be BACT.  The proposed emission limit is representative of the AP-42 emission factor for natural gas 

combustion as shown in Table 8 of the Emissions Inventory (Attachment A of the PSD permit application). 

6.5 Rotary Fiberizer Units 
The following top-down BACT analysis was completed for the rotary fiberizer units of PM emissions at the 

proposed facility. 

6.5.1 Step 1 – Identification of Control Options 
The control options for rotary fiberizer units of PM emissions for Step 1 of the top-down BACT process are 

presented in the following sections. 
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6.5.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available PM control technologies for rotary fiberizer units, Golder conducted searches of the 

RBLC database.  The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to May 20, 2016 

 Process Type 

 90.015 – Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 PM 

The RBLC search resulted in a total of 3 facilities and 9 processes that matched the search criteria.  

Processes that did not contain PM emission limitation information or PM control technologies were not 

included in this analysis.  The RBLC query results for rotary fiberizer units are shown in Table B-9 of 

Appendix B. 

The 9 process search results for rotary fiberizer units include 9 individual sources that name control 

technology options. Of the sources identified, four implemented BACT options were identified for PM, which 

are: 

 Wet Scrubber; 

 Low pressure drop scrubber and cyclone separator; 

 Three venturi scrubbers in parallel; and 

 Drop out boxes with water sprayers. 

6.5.1.2 Historical PSD Permit Review 
Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States.  This review did not identify any additional PM control technologies. 

6.5.1.3 Control Technology Transfer 

Golder also contacted industry-leading control technology vendors to determine other viable PM control 

options for the rotary fiberizer units.  This search identified the following control technology options: 

 Osprey Rotary Drum 4 Stage with HEPA filtration; 

 Osprey Rotary Drum 3 Stage; 

 Tri-Mer Ceramic Filtration; 

 Tri-Mer Cloud Chamber Scrubber;  

 Verantis Ionizing Wet Scrubber;  

 Cyclones; and 
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 McGill Wet Electrostatic Precipitator (WESP). 

6.5.1.4 Identified Control Options 
The following summarizes the technologies identified for control of PM emissions: 

 Baghouses and Cyclones; 

 Wet scrubber; 

 Low pressure drop scrubber and cyclone separator; 

 Three venturi scrubbers in parallel; 

 Drop out boxes with water sprayers; 

 McGill Wet Electrostatic Precipitator (WESP); 

 Osprey Rotary Drum 4 Stage with HEPA filtration; 

 Osprey Rotary Drum 3 Stage; 

 Tri-Mer Ceramic Filtration; 

 Tri-Mer Cloud Chamber Scrubber; and 

 Verantis Ionizing Wet Scrubber;  

6.5.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified PM control options for the rotary 

fiberizer units. 

6.5.2.1 Fabric Filters and Cyclones 
Control technology vendors universally agreed that a baghouse or similar regenerating fabric filter design 

would not work as the primary PM control device for the rotary fiberizer units because of the low bulk density 

of the collected material.  While the material can be collected, it settles very slowly in air and therefore tends 

to plug a baghouse or similar control device rather than effectively removing the collected material.  This is 

a challenge with cyclone technology as well.  The extremely low bulk density of the material, which forms 

loose agglomerations that are similar to cobwebs or cotton candy, means that this material stays suspended 

very easily.  It would be very difficult to collect this material in a device that relies on settling when airflow 

is present.  It will form bridging between bags and will stay suspended during cleaning cycles in a baghouse. 

In a cyclone it would continue to swirl and agglomerate, filling the cyclone throat. 

Baghouses and Cyclones are considered to be technically infeasible for the control of PM 
emissions from rotary fiberizer units. 

6.5.2.2 Wet Scrubber 
Wet scrubbers were identified as a control option within the RBLC search and industry control technology 

option searches for the control of PM emissions resulting from the rotary fiberizer units. The control options 

identified for the rotary fiberizer units include scrubbers, low pressure drop scrubber and cyclone separator, 
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three venturi scrubbers in parallel, and drop out boxes with water sprayers.  These control options are 

similar such that moisture is used to increase the mass of the collected particulate so that it can be collected 

in a sump or by cyclonic separation. Typically wet scrubbing will be less than 90 percent effective at 

particulate removal from rotary fiberizer unit emissions. 

Wet scrubbers remove particulate from gas streams principally by inertial impaction of the particulate onto 

a water droplet.  Particles can be wetted by impingement, diffusion, or condensation mechanics.  To be 

wetted, particulate must either make contact with a spray droplet or impinge upon a wet surface.  In a 

venturi scrubber, the gas is constricted in a throat section.  The large volume of gas passing through a small 

constriction gives a high gas velocity and a high-pressure drop across the system.  As water is introduced 

into the throat, the gas is forced to move at a higher velocity causing the water to shear into droplets.  

Particles in the gas stream then impact onto the water droplets produced.  The entrained water droplets 

are subsequently removed from the gas stream by a cyclonic separator.  Venturi scrubber collection 

efficiency increases with increasing pressure drops for a given particle size.  Collection efficiency will also 

increase with increasing liquid-to-gas ratios up to the point where flooding of the system occurs.  Packed-

bed and venturi scrubber collection efficiencies are typically 90% for particles around 2.5 microns in size or 

larger.  Other wet scrubber designs are possible, but result in lower control efficiencies. 

It is important to note that although wet scrubbers solve an air pollution concern, wet scrubbers also create 

a water pollution concern.  The effluent wastewater and wet sludge stream created by wet scrubber control 

requires the operating facility to have a water treatment system and subsequent disposal system in place.  

The consequential water treatment system and disposal system increases the overall cost of wet scrubbers 

and is an important environmental impact to consider.  

Wet scrubbers are considered to be technically feasible for the control of PM emissions resulting 
from the rotary fiberizer units. 

6.5.2.3 McGill Wet Electrostatic Precipitator (WESP) 
The McGill WESP was presented as a possible control option during the discussions with control technology 

vendors.  Electrostatic precipitators (ESPs) are used extensively for control of PM emissions.  An ESP is a 

particulate control device that uses electrical forces to move particles entrained within an exhaust stream 

onto collection surfaces.  The entrained particles are given an electrical charge when they pass through a 

corona, a region where gaseous ions flow.  Electrodes in the center of the flow lane are maintained at high 

voltage and generate the electrical field that forces the particles to the collector walls.  In wet ESPs, the 

collectors are either intermittently or continuously washed by a spray of liquid, usually water.  Instead of the 

collection hoppers used by dry ESPs, wet ESPs utilize a drainage system and water treatment of some 

sort.  In dry ESPs, the collectors are knocked, or “rapped”, by various mechanical means to dislodge the 

collected particles, which slide downward into a hopper where they are collected.   
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Typical new equipment efficiencies are between 99 to 99.9%.  Older existing equipment has a range of 

actual operating efficiencies of 90 to 99.9%.  While several factors determine ESP collection efficiency, 

ESP size is the most important.  ESP size determines treatment time; the longer a particle spends in the 

ESP, the greater its chance of being collected.  Maximizing electric field strength will maximize ESP 

collection efficiency.  Collection efficiency is also affected to some extent by dust resistivity, gas 

temperature, chemical composition (of the dust and the gas), and particle size distribution. 

Based on a vendor quote, the McGill WESP is currently proven to achieve a 93% control efficiency for 

similar rotary fiberizer unit applications in industry. 

Hence, the McGill WESP is considered to be technically feasible for the control of PM emissions 
resulting from the rotary fiberizer units. 

6.5.2.4 Osprey Rotary Drum 4 Stage and 3 Stage 
The Osprey Rotary Drum 4 Stage and Osprey Rotary Drum 3 Stage were identified as viable control 

technologies for control of PM emissions during communications with industry leading control technology 

vendors.  Both Osprey Rotary Drums systems use similar control methods.   

The first stage of both Osprey Rotary Drum systems is composed of a perforated drum filter encased in 

filter media that continuously rotates inside an enclosure.  As process exhaust gas flows through the 

perforated drum filter, particulate matter is collected onto the filter media.  The collected particulate waste 

is separated and passes through a secondary cyclone and small baghouse where it is removed from the 

exhaust stream.  The outlet of the small baghouse is connected to the primary fan outlet stack. 

The Osprey Rotary Drum 4 Stage includes two additional passive filter stages for fine particulate removal.  

The two passive filter stages contain coarse and fine filter media rated to a minimum efficiency reporting 

value (MERV) of 11 and 14, respectively.  The Osprey Rotary Drum 4 Stage includes a final high-efficiency 

particulate arrestance (HEPA) filter stage attached to the outlet of the passive filters that can collect 

particulate at a minimum of 0.3 microns in diameter.  Each filter included in the Osprey Rotary Drum 4 

Stage is designed to operate at a maximum exhaust stream temperature of 500 degrees Fahrenheit (°F). 

Similarly, the Osprey Rotary Drum 3 Stage includes two additional passive filter stages containing coarse 

and fine filter media rated to MERV 11 and 15, respectively.  The MERV 15 can collect particulate ranging 

from 0.3 to 1 micron or larger in diameter.  Each filter included in the Osprey Rotary Drum 3 Stage is 

designed to operate at a maximum exhaust stream temperature of 500°F. 

Typical new equipment control efficiencies for the Osprey Rotary Drum 4 Stage and Osprey Rotary Drum 

3 Stage are 99 percent and 98 percent, respectively.  Both control technologies require regular inspection 

and maintenance of the drum filter enclosure to ensure accumulation of collected wastes is not occurring.  
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Furthermore, regular replacement of filter media is required and the frequency varies based the particulate 

loading of the inlet exhaust stream. The regular maintenance and filter replacement results in higher direct 

operating costs and subsequent environmental impacts.    

The Osprey Rotary Drum 4 Stage and Osprey Rotary Drum 3 Stage are considered to be technically 
feasible for the control of PM emissions resulting from the rotary fiberizer units. 

6.5.2.5 Tri-Mer Ceramic Filtration 
Tri-Mer Ceramic Filtration was identified as a viable PM control technology during communications with 

leading control technology vendors.  The Tri-Mer Ceramic Filtration system includes a series of low density 

ceramic filters (commonly referred to as “candles”) arranged in parallel within an enclosure.  Process 

exhaust enters the enclosure at the bottom of the ceramic filters at a maximum temperature of 

approximately 750°F. 

As the exhaust gas flows through the tube-like structures of the ceramic filters, particulate matter is captured 

onto the outer walls of the filter surface along with an injected sorbent that helps add bulk density to the 

collected material.  This captured particulate allows for the development of a filter cake that is periodically 

removed from the filtration system with a reverse pulse of compressed air.  The reverse pulse forces the 

accumulated particulate to fall into a collection hopper for subsequent removal.  Thus, although the Tri-Mer 

Ceramic Filtration is not proven in industry for rotary fiberizer unit applications, strictly speaking, ceramic 

filtration is technically feasible. 

Typical control efficiencies for new installations are estimated to achieve 99% reduction.  Regular 

replacement of filter media is required and the frequency varies based the particulate loading of the inlet 

exhaust stream. The regular maintenance and filter replacement results in higher direct operating costs and 

subsequent environmental impacts.   

Tri-Mer Ceramic Filtration is considered to be technically feasible for the control of PM emissions 
resulting from the rotary fiberizer units. 

6.5.2.6 Tri-Mer Cloud Chamber Scrubber 
The Tri-Mer Cloud Chamber Scrubber (CCS) was identified as a viable control technology for the control of 

PM emissions during communications with industry leading control technology vendors.  The Tri-Mer CCS 

control system begins with the process exhaust gas entering a pre-conditioning chamber.  In the pre-

conditioning chamber, the process exhaust gas is cooled and large coarse particles are removed by a mist 

eliminator.   

The pre-conditioned exhaust stream is then introduced to the first Cloud Generation Vessel (CGV #1).  The 

CGV #1 contains a complex “scrubbing cloud” of billions of high-density, charged water droplets.  Here 
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electrical forces cause a mutual attraction and absorption to occur between the “scrubbing cloud” water 

droplets and the submicron particulate in the exhaust stream.  This interaction results in the capture of the 

submicron particulate which falls into a sump at the bottom of the Tri-Mer CCS system.   

The treated CGV #1 exhaust stream continues through a second Cloud Generation Vessel (CGV #2) 

containing oppositely charged droplets for additional particulate removal.  CGV #2 operates similar to CGV 

#1 and directs captured particulate to the Tri-Mer CCS sump.  Captured particulate from CGV #1 and CGV 

#2 coagulate into a slurry on the sump floor and are removed from the system.  The treated CGV #2 exhaust 

stream is directed through a final mist eliminator.  The subsequent mist eliminator exhaust is routed to the 

stack and vented to atmosphere. 

Typical control efficiency for new installations is 88%.  Although the Tri-Mer CCS system is not proven in 

industry for rotary fiberizer unit applications, strictly speaking, Tri-Mer CCS is technically feasible for the 

control of PM emissions.  Also, subsequent removal of the captured particulate slurry from the system 

results in increased direct annual costs due to regular inspection and maintenance requirements.  

Furthermore, landfilling and the introduction of a wastewater stream results in adverse environmental 

impacts. 

The Tri-Mer Cloud Chamber Device is considered to be technically feasible for the control of PM 
emissions resulting from the rotary fiberizer units. 

6.5.2.7 Verantis Ionizing Wet Scrubber 
The Verantis Ionizing Wet Scrubber (IWS) combines the collection principles of an electrostatic precipitator 

with a wet scrubber.  The IWS is effective in some industrial applications where it is desirable to control 

both gases and PM.  The exhaust passes through an ionizing field and then a bed of packing material that 

is continuously washed into a sump for collection of the PM. The charged particles are collected on the 

packing material by magnetic attraction.  The Verantis IWS has not been used in a specialty glass fiber 

manufacturing setting with the loading and fiber size produced by the Hyalus facility.  As such it is unproven 

and would need to go through research and development to determine whether plugging would be a 

problem.  H&V has trialed a number of PM collection systems at their Corvallis, Oregon facility with mixed 

results due to the plugging caused by the agglomeration of the glass fibers emitted from the process. Based 

on this experience, the Verantis IWS would be considered unproven for this application unless successful 

trials could be completed. 

The Verantis IWS is considered to be technically infeasible as a proven control solution for 
application to the control of PM emissions from the rotary fiberizer units at this time. 
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6.5.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
The following ranks the technically feasible control technologies identified for the rotary fiberizer units: 

 Osprey Rotary Drum 4 Stage (HEPA) (99% control efficiency); 

 Tri-Mer Ceramic Filtration (99% control efficiency); 

 Osprey Rotary Drum 3 Stage (98% control efficiency); 

 McGill WESP (93% control efficiency);  

 Wet Scrubbers (assumed 90% control efficiency); and 

 Tri-Mer CCS (88% control efficiency). 

The control efficiencies identified for each technically feasible control option were provided by qualified air 

pollution control technology vendors. 

6.5.4 Step 4 – Evaluation of the Most Effective Control Option 
The Osprey Rotary Drum 4 Stage, Tri-Mer Ceramic Filtration system, and Osprey Rotary Drum 3 Stage are 

considered the control options with the highest PM removal efficiency that will work technically for the 

proposed facility.  The energy, environmental, and economic impact analyses of these control options are 

presented in the following subsections. 

6.5.4.1 Osprey Rotary Drum 4 Stage Evaluation 
The Osprey Rotary Drum 4 Stage system was identified as a leading control option for the control of PM 

emissions from the rotary fiberizer units.  The energy, environmental, and economic impacts of the Osprey 

Rotary Drum 4 Stage system is presented in the following subsections. 

6.5.4.1.1 Energy Impacts 
The Osprey Rotary Drum 4 Stage system will require the use of electricity.  Based on a budgetary quote 

provided by the Osprey Corporation, the Osprey Rotary Drum 4 Stage system will require approximately 

1,419,120 kilowatt-hours (kW) per year of electricity.  This equates to a total annual electricity cost of 

approximately $99,000 per year as shown in Table C-5 in Appendix C. 

6.5.4.1.2 Environmental Impacts 
The Osprey Rotary Drum 4 Stage system requires the use of several filters to capture filterable PM.  The 

subsequent filters and collected particulate will require proper waste disposal.  Typically, this material is 

sent to be landfilled, which is an environmental concern, but not prohibitive. The Osprey 4 Stage system 

has one additional layer of filtration than the Osprey 3 Stage system so it would generate additional landfill 

waste. 
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6.5.4.1.3 Economic Impacts 
As discussed previously in Section 3.2.4.3, economic impacts are often expressed in terms of a calculated 

cost effectiveness value calculated from two key inputs to the: the emission rate, and the annualized cost 

of the control device.  The emission rate associated with use of the Osprey Rotary Drum 4 Stage has been 

estimated for the proposed Hyalus facility using the emission rates for filterable PM10 and filterable PM2.5 

as shown in Table 2-1.  The annualized cost of the control device was calculated based on the 

methodologies presented in the US EPA Air Pollution Control Cost Manual (EPA 2002). 

The cost effectiveness of the Osprey Rotary Drum 4 Stage was estimated to be $5,823.87 per ton of 

controlled PM10, and $6,792.56 per ton of controlled PM2.5, assuming 99% control.  A detailed costing sheet 

for the calculations is presented in Table C-5 in Appendix C.  Many agencies consider $5,000 per ton 

removed to be the cost effective threshold for PM emissions in attainment areas.  Both the PM10 and PM2.5 

cost effectiveness values exceed $5,000 per ton. 

In addition, the incremental cost effectiveness of the Osprey Rotary Drum 4 Stage is very high.  Other than 

the Tri-Mer Ceramic Filtration system (which as noted below is clearly an inferior control option because it 

would only achieve the same control efficiency as the Osprey Rotary Drum 4 Stage but at a much higher 

cost), the Osprey 3 Stage system represents the next highest control efficiency.  At 98 percent control 

efficiency for PM, the Osprey 3 Stage system controls only 0.7 tons of PM10 less than the Osprey 4 Stage 

system, but at a much lower cost.  As a result, the incremental cost effectiveness of the Osprey 4 Stage 

system relative to the Osprey 3 Stage system is $54,823 per ton of PM10 and $63,965 per ton of PM2.5 as 

shown in Table C-8 of Appendix C. This is a measure of the cost to attain a small incremental amount of 

additional particulate removal and is not considered cost effective. 

Based on the cost effectiveness calculations provided, and the incremental cost effectiveness 
compared to the Osprey Rotary Drum 3 Stage, the Osprey Rotary Drum 4 Stage control option for 
control of PM emissions from the rotary fiberizer units is not considered cost effective. 

6.5.4.2 Tri-Mer Ceramic Filtration Evaluation 
Tri-Mer Ceramic Filtration was identified as a leading control option for the control of PM emissions from 

the rotary fiberizer units.  The energy, environmental, and economic impacts of the Tri-Mer Ceramic 

Filtration system is presented in the following subsections. 

6.5.4.2.1 Energy Impacts 
The Tri-Mer Ceramic Filtration system will require the use of electricity.  Based on a budgetary quote 

provided by the Tri-Mer Corporation, the Tri-Mer Ceramic Filtration control option will require approximately 

1,095,000 kW per year of electricity.  This equates to a total annual electricity cost of approximately $77,000 

per year as shown in Table C-6 in Appendix C. 
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6.5.4.2.2 Environmental Impacts 
The use of Tri-Mer Ceramic Filtration requires the use of multiple ceramic filter tubes to capture PM.  The 

ceramic filter tubes have an expected service life of 5 to 10 years, so filter disposal is considered to be 

negligible.  Also, collected PM is sent to be landfilled along with the ceramic filter tubes, which is an 

environmental concern, but not prohibitive.  

6.5.4.2.3 Economic Impacts 
The cost effectiveness of Tri-Mer Ceramic Filtration was estimated to be $6,060.04 per ton of controlled 

PM10, and $7,068.01 per ton of controlled PM2.5, assuming a 99 percent control efficiency.  Detailed costing 

sheets are presented in Table C-6 in Appendix C.  Assuming a typical cost effectiveness threshold of $5,000 

per ton of PM controlled, these costs are 20 percent and 40 percent above the typical cost effectiveness 

threshold, respectively. 

The Tri-Mer Ceramic Filtration has the same control efficiency as the Osprey Rotary Drum 4 Stage, yet is 

costlier in terms of initial installation and cost-per-ton of emissions reduced.  Since that option would only 

provide the same control efficiency as the Osprey Rotary Drum 4 Stage option, but at a much higher cost, 

Tri-Mer Ceramic Filtration is clearly inferior to the Osprey Rotary Drum 4 Stage.   

Moreover, the incremental cost effectiveness when compared to the Osprey Rotary Drum 3 Stage is 

$78,224 per ton of controlled PM10, and $91,235 per ton of controlled PM2.5 as shown in Table C-8 of 

Appendix C. These incremental costs represent the high cost of removing an additional 0.7 tons of PM10 

and PM2.5. These value confirm that Tri-Mer Ceramic Filtration is not cost effective. 

Based on the estimated cost effectiveness analysis provided above the Tri-Mer Ceramic Filtration 
control option for control of PM emissions from the rotary fiberizer units is not cost effective. 

6.5.4.3 Osprey Rotary Drum 3 Stage Evaluation 
The Osprey Rotary Drum 3 Stage was identified as a leading control option for the control of PM emissions 

from the rotary fiberizer units.  The energy, environmental, and economic impacts of the Osprey Rotary 

Drum 3 Stage is presented in the following subsections. 

6.5.4.3.1 Energy Impacts 
The Osprey Rotary Drum 4 Stage system will require the use of electricity.  Based on a budgetary quote 

provided by the Osprey Corporation, the Osprey Rotary Drum 3 Stage system will require approximately 

1,182,600 kilowatt-hours (kW) per year of electricity.  This equates to a total annual electricity cost of 

approximately $82,800 per year as shown in Table C-7 in Appendix C. 



 
October 2016  49 1650376 

 

 

 

2016-1014 - Attachment B - BACT Report - 1650376 - V2.00.docx   

6.5.4.3.2 Environmental Impacts 
The use of filters requires that the collected material as well as the expended filters must be removed and 

disposed.  Typically, this material is sent to be landfilled, which is an environmental concern, but not 

prohibitive.  The Osprey Rotary Drum 3 Stage does not require the use of a HEPA filter, which results in 

smaller landfill volumes than the Osprey Rotary Drum 4 Stage.   

6.5.4.3.3 Economic Impacts 
The cost effectiveness of the Osprey Rotary Drum 3 Stage was estimated to be $5,323.67 per ton of 

controlled PM10, and $6,209.17 per ton of controlled PM2.5, assuming a 98 percent control efficiency.  

Detailed costing sheets are presented in Table C-7 of Appendix C. This result is slightly above the typical 

cost effectiveness threshold for PM of $5,000 per ton. 

However, H&V is committed to installing a control device to limit PM emissions with at least 98 percent 

control efficiency, and the Osprey Rotary Drum 3 Stage is more cost effective than the Osprey Rotary Drum 

4 Stage and the Tri-Mer Ceramic Filter. 

6.5.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for control of PM 

emissions resulting from the rotary fiberizer units, the Osprey Rotary Drum Stage 3 is selected as BACT. 

An emissions limit of 0.25 lbs of PM/PM10 per ton of rotary fine fiber produced and 0.15 lbs of PM/PM10 per 

ton of rotary coarse fiber produced is determined to be BACT for PM10 emissions.  Emission limits of 0.22 

lbs of PM2.5 per ton of rotary fine fiber produced and 0.14 lbs of PM2.5 per ton of rotary coarse fiber produced 

is determined to be BACT for PM2.5 emissions.  This emission limit is representative of a single fiberizer 

position, assuming continuous annual operations and the maximum fiberizer operational scenario. 

The proposed rotary fine and rotary coarse fiberizer emission limits were derived from the controlled PM10 

and PM2.5 emissions estimates shown in Table 5 of the Emissions Inventory (Attachment A of the PSD 

permit application). The total rotary fine and rotary coarse controlled PM10 and PM2.5 emission estimates 

shown in Table 5 are representative of all proposed fiberizer positions (i.e. a total of 33 rotary fine fiberizer 

positions and 11 rotary coarse fiberizer positions).  Therefore, the proposed emissions limit was calculated 

by dividing the total controlled PM10 and PM2.5 emissions estimate for each fiber type by the total number 

of proposed operational fiberizer positions. 
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7.0 BACT DETERMINATION FOR GHG 
Of the five unit types identified in Section 1.0, only three emit GHG at the proposed facility.  Each unit type 

will require a separate analysis for emission controls based on their operations and exhaust characteristics.  

The three unit types are: 

 Glass melt furnace; 

 Forehearth units; and 

 Rotary fiberizer units. 

7.1 Glass Melt Furnace 
The following top-down BACT analysis was completed for the glass melt furnace GHG emissions at the 

proposed facility. 

7.1.1 Step 1 – Identification of Control Options 
The control options identified for the glass melt furnace are presented in the following sections. 

7.1.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available GHG emission control technologies for the glass melt furnace, Golder conducted 

searches of the RBLC database.  The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to September 30, 2016 

 Process Type 

 90.015 - Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 Carbon Dioxide equivalent (CO2e); and 

 All Pollutants in the Greenhouse Gasses Pollutant Group. 

The RBLC search did not return any facility or process results that matched the search criteria.  

7.1.1.2 Historical PSD Permit Review 

Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States.  This review resulted in two potential control technology options for the control of GHG emissions 

from the glass melt furnace. The two control technology options are: 

 Recycled glass;  

 Electric arc melter; and 

 Raw material substitution. 
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7.1.1.3 Control Technology Transfer 
Golder also reviewed EPA’s Clean Air Technology Center (CATC) database for GHG control technologies.   

This review did not identify any control technology options for GHG emissions resulting from the glass melt 

furnace specifically. However, after reviewing the industry for potential transferable GHG emission control 

technologies, the following control option was identified: 

 Carbon capture and sequestration. 

7.1.1.4 Identified Control Options 
The following summarizes the technologies identified for control of GHG emissions: 

 Recycled glass;  

 Electric arc melter; 

 Raw material substitution;  

 Carbon capture and sequestration; and 

 No control. 

7.1.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified GHG control options for the glass 

melt furnace. 

7.1.2.1 Recycled Glass 
Recycled glass was identified as a control technology for the control of GHG emissions resulting from the 

glass melt furnace. The use of recycled glass as a raw material would decrease the amount of carbonate 

materials (e.g. calcium carbonate) needed for the glass melting process and potentially reduce the amount 

of energy needed. However, this option would require a reliable source of recycled glass with the unique 

recipe necessary for the glass fiber properties that the Hyalus facility is seeking to produce.  

No known source of recycled glass with the appropriate recipe is known to exist.  

Therefore, using recycled glass as a control technology for GHG emissions resulting from the glass 
melt furnace is considered to be technically infeasible. 

7.1.2.2 Electric Arc Melter 
An electric arc melter was identified during review of historical PSD permit applications for control of GHG 

emissions resulting from the glass melt furnace.  Glass melt furnaces can be fueled using electricity or 

natural gas.  Electrically fueled glass melt furnaces result in no GHG emissions.  However, glass melt 

furnaces fueled by natural gas result GHG emission net increases from combustion.  Therefore, the use of 

electricity is akin to good combustion practices glass melt furnace operations.  The proposed glass melt 
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furnace at the Hyalus facility will be designed to use electricity as a fuel source and is thereby committing 

to this good combustion practice. 

Therefore, utilization of an electric arc melter is considered to be technically feasible for the 
reduction of GHG emissions resulting from the glass melt furnace. 

7.1.2.3 Raw Material Replacement 
Raw material replacement was identified as a control technology option for the control of GHG emissions 

resulting from the glass melt furnace. In general, raw material replacement functions to reduce GHG 

emissions by introducing raw materials that are not composed of carbonate-based raw materials that are 

added to the glass melt furnace.  The replacement of high concentrations of carbonate-based raw materials 

(such as limestone) with non-carbonate-based raw materials effectively decreases the concentration of CO2 

present in the molten glass mixture located in the glass melt furnace.  Therefore, the potential for 

volatilization of CO2 is reduced resulting in lower GHG emissions.   

Moreover, raw material replacement would also alter the proprietary recipe developed for the proposed 

facility and subsequently, the unique properties of the glass fibers produced.  At this time, there are no 

known suitable raw material substitutions for the carbonate materials included in the proprietary recipe at 

the proposed facility. 

Therefore, raw material replacement as a control technology for GHG emissions from the glass melt 
furnace is considered to be technically infeasible. 

7.1.2.4 Carbon Capture and Sequestration 

Carbon capture and sequestration (CCS) consists of three parts; post combustion capture of CO2 from 

exhaust stacks, transportation of the CO2 by pipeline or other method, and secure injection and geologic 

sequestration of the CO2 into deep underground rock formations. These underground rock formations are 

often a mile or more beneath the ground surface and consist of porous rock that maintain the injected CO2 

in place. Non-porous layers of rock (i.e. overlying impermeable layers) trap the CO2 and prevent upward 

migration to the atmosphere.  

Due to the nature of injection and geologic sequestration, CCS relies on the capture of pure CO2 in order 

to avoid potential contamination to the underground environment. It is not suitable for exhaust streams that 

contain a mixture of pollutants that cannot reasonably be separated.  In addition to CO2, the glass melt 

furnace will also emit arsenic, cobalt, chromium, cadmium, nickel, fluorides, and other pollutants.  

Therefore, CCS is considered to be technically infeasible for the control of GHG emissions resulting 
from the glass melt furnace.  
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7.1.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
Only an electric arc melter was determined to be technically feasible for the control of GHG emissions 

resulting from the glass melt furnace. The proposed glass melt furnace at the Hyalus facility will be designed 

to use electricity as a fuel source.  Therefore, skip to Step 5. 

7.1.4 Step 4 – Evaluation of the Most Effective Control Options 
Only an electric arc melter was determined to be technically feasible for the control of GHG emissions 

resulting from the glass melt furnace. The proposed glass melt furnace at the Hyalus facility will be designed 

to use electricity as a fuel source.  Therefore, skip to Step 5. 

7.1.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing the control technology options for GHG 

emissions resulting from the glass melt furnace, use of an electric arc melter is selected as BACT.  BACT 

is determined to be an emission limit of 8,227 tons of GHG per year for the glass melt furnace as shown in 

Table 13 of the Emissions Inventory (Attachment A of the PSD permit application). 

7.2 Forehearth Units 
The following top-down BACT analysis was completed to assess control of emissions from the forehearth 

units.  

7.2.1 Step 1 – Identification of Control Options 
GHG emission control options for the forehearth units are presented in the following sections. 

7.2.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available GHG emission control technologies for forehearth units, Golder conducted 

searches of the RBLC database. The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to September 30, 2016 

 Process Type 

 90.015 - Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 Carbon Dioxide equivalent (CO2e); and 

 All Pollutants in the Greenhouse Gasses Pollutant Group 

The RBLC search did not return any facility or process results that matched the search criteria.  
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7.2.1.2 Historical PSD Permit Review 

Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States. This review resulted in two potential control technology options for the control of GHG emissions 

from forehearth units. 

 Energy efficiency practices; and 

 Natural gas as a fuel source. 

7.2.1.3 Control Technology Transfer 
Golder also reviewed EPA’s Clean Air Technology Center (CATC) database for GHG emission control 

technologies.   This review did not identify any control technology options for GHG emissions resulting from 

the forehearth units, specifically. However, after reviewing the industry for potential transferable GHG 

emission control technologies, the following control technology option was identified: 

 Carbon capture and sequestration. 

7.2.1.4 Identified Control Options 
The following summarizes the technologies identified for control of GHG emissions resulting from the 

forehearth units: 

 Carbon capture and sequestration;  

 Energy efficiency practices; and 

 Natural gas as a fuel source. 

7.2.2 Step 2 – Elimination of Technically Infeasible Control Options 
The following is an evaluation of the technical feasibility of the identified GHG emission control options from 

Step 1 for the forehearth units. 

7.2.2.1 Carbon Capture and Sequestration 

CCS consists of three parts; post combustion capture of CO2 from exhaust stacks, transportation of the 

CO2 by pipeline or other method, and secure injection and geologic sequestration of the CO2 into deep 

underground rock formations. These formations are often a mile or more beneath the surface and consist 

of porous rock that holds the CO2. Overlying these formations are impermeable, non-porous layers of rock 

that trap the CO2 and prevent it from migrating upward.  

Due to the nature of injection and geologic sequestration, CCS relies on the capture of pure CO2 in order 

to avoid contaminating the underground environment. It is not suitable for exhaust streams that contain a 

mixture of pollutants that cannot reasonably be separated.  In addition to CO2, the forehearths will also emit 

arsenic, cobalt, chromium, cadmium, nickel, and other pollutants. 
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Therefore, CCS is considered to be a technically infeasible for the control of GHG emissions from 
the forehearth units.   

7.2.2.2 Energy Efficiency Practices 
Energy efficiency practices were identified as a viable control technology option for emissions resulting from 

the forehearth units. It is critical that the forehearth units maintain the temperature of the molten glass so it 

does not solidify in the forehearth. The facility will install forehearth units that are designed to retain heat to 

the extent practical. The reduction of heat loss will lower the total amount of fuel needed for combustion in 

order to keep the temperatures elevated to maintain the molten glass. Subsequently, this will limit the 

amount of GHG emissions from the forehearth units.  

Therefore, energy efficiency practices is a technically feasible control technology for GHG 

emissions resulting from the forehearth units. 

7.2.2.3 Natural Gas as a Fuel Source 
Utilization of natural gas or propane as a fuel source can result in lower emissions of GHG when compared 

to the combustion of other fossil fuels such as coal and oil, and biomass fuels such as wood.  Generally 

speaking, natural gas is the least carbon intensive combustion fuel and emits fewer air pollutants than other 

common fuel sources. The forehearth units to be installed at the proposed facility will only combust natural 

gas.  There is no other viable fuel type that could be used by the facility, and natural gas combustion is a 

fundamental component of forehearth combustion and overall fiber production, as discussed previously in 

Section 1.0. 

Therefore, combusting natural gas is a technically feasible control technology for the control of 
GHG emissions resulting from the forehearth units. 

7.2.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
H&V has already decided to implement natural gas as a fuel source for the forehearth units. The Hyalus 

facility will also be designed with energy efficient forehearth construction to limit fuel use to the extent 

practical.  Therefore, skip to Step 5. 

7.2.4 Step 4 – Evaluation of the Most Effective Control Option 
The Hyalus facility will be constructed with the two remaining feasible control technologies, natural gas fuel 

use and energy efficient design. No further evaluation is required.  Therefore, skip to step 5. 

7.2.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing control technology options for GHG emissions 

resulting from the forehearth units, natural gas combustion and energy efficient design is selected as 
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BACT.  BACT is determined to be an emission limit of 6,505 tons of GHG per year from the forehearth units 

as shown in Table 10 of the Emissions Inventory (Attachment A of the PSD permit application). 

7.3 Rotary Fiberizer Units 
The following top-down BACT analysis was completed for the rotary fiberizer units of GHG emissions at 

the proposed facility. 

7.3.1 Step 1 – Identification of Control Options 
The control options for rotary fiberizer units of GHG emissions are presented in the following sections. 

7.3.1.1 RACT/BACT/LAER Clearinghouse (RBLC) Search 
To identify available GHG control technologies for rotary fiberizer units, Golder conducted searches of 

the RBLC database. The following search criteria were used for the RBLC query: 

 Permit Date 

 January 1, 2000 to September 30, 2016 

 Process Type 

 90.015 - Glass Rotary fiberizer (except 90.033); and 

 90.033 – Wool Fiberglass Manufacturing 

 Pollutant 

 Carbon Dioxide equivalent (CO2e); and 

 All Pollutants in the Greenhouse Gasses Pollutant Group 

The RBLC search did not return any facility or process results that matched the search criteria.  

7.3.1.2 Historical PSD Permit Review 
Golder conducted an online review of PSD permits issued for similar manufacturing facilities in the United 

States.  The PSD permit review did not identify any GHG control technologies for the rotary fiberizer units. 

7.3.1.3 Control Technology Transfer 
Golder also reviewed EPA’s Clean Air Technology Center (CATC) database for GHG emission control 

technologies.  This review did not identify any control technology options for control of GHG emissions 

resulting from rotary fiberizer units specifically. However, the following additional potential technologies for 

the control or reduction of GHG emissions were identified: 

 Carbon capture and sequestration:  

 Natural gas fuel use; and 

 Energy efficiency practices. 
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7.3.1.4 Identified Control Options 
The following summarizes the technologies identified for control of GHG emissions: 

 Carbon capture and sequestration;  

 Natural gas as a fuel source; and 

 Energy efficiency practices. 

7.3.2 Step 2 – Elimination of Technically Infeasible Control Options 

7.3.2.1 Carbon Capture and Sequestration 

CCS consists of three parts; post combustion capture of CO2 from exhaust stacks, transportation of the 

CO2 by pipeline or other method, and secure injection and geologic sequestration of the CO2 into deep 

underground rock formations. These formations are often a mile or more beneath the surface and consist 

of porous rock that holds the CO2. Overlying these formations are impermeable, non-porous layers of rock 

that trap the CO2 and prevent it from migrating upward.  

Due to the nature of injection and geologic sequestration, CCS relies on the capture of pure CO2 in order 

to avoid contaminating the underground environment. It is not suitable for exhaust streams that contain a 

mixture of pollutants that cannot reasonably be separated.  In addition to CO2, the fiberizers will also emit 

arsenic, cobalt, chromium, cadmium, nickel, Fluorides, and other pollutants. 

Therefore, CCS is not considered to be technically infeasible for the control of GHG emissions 
resulting from the rotary fiberizer units. 

7.3.2.2 Natural Gas as a Fuel Source 
Utilization of natural gas or propane as a fuel source can result in lower emissions of GHG when compared 

to the combustion of other fossil fuels such as coal and oil, and biomass fuels such as wood.  Generally 

speaking, natural gas is the least carbon intensive combustion fuel and emits fewer air pollutants than other 

common fuel sources. The rotary fiberizer units to be installed at proposed facility will only combust natural 

gas.  There is no other viable fuel type that could be used by the facility, and natural gas combustion is a 

fundamental component of fiber production, as discussed previously in Section 1.0. 

Therefore, utilization of natural gas as a fuel source is a technically feasible control option for GHG 

emissions resulting from the rotary fiberizer units. 

7.3.2.3 Energy Efficiency Practices 
Energy efficiency practices reduce the use of fuels, thereby reducing the production of GHG emissions from 

combustion. Where possible, energy efficient design and energy conservation (e.g. insulation) can 

significantly reduce GHG generation.  The rotary fiberizer units at the Hyalus facility will utilize the direct 
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injection of natural gas and air to heat and attenuate the glass fibers to the appropriate size during formation. 

The Hyalus facility will monitor the natural gas flow rate required to maintain the temperature necessary to 

ensure the molten glass in liquid form and to maximize the blast velocity required for proper fiber formation.  

Thus, he rotary fiberizer unit design will be as thermally efficient as practical to minimize the use of natural 

gas.  However, the rotary fiberizer unit design does not lend itself to the type of insulation and lean 

consumption of fuel that might be expected with an industrial boiler with a combustion chamber. Alterations 

to the method in which fuel and air are mixed or the heat is dissipated would affect the formation and 

properties of the fibers. 

Therefore, energy efficiency practices is a technically feasible control technology for the control of 
GHG emissions resulting from the rotary fiberizer units. 

7.3.3 Step 3 – Rank Remaining Control Options by Control Effectiveness 
H&V has already decided to implement natural gas as a fuel source and to design thermally efficient (to the 

extent possible) rotary fiberizer units at the Hyalus facility.  Therefore, skip to Step 5. 

7.3.4 Step 4 – Evaluation of the Most Effective Control Option 
H&V has already decided to implement natural gas as a fuel source and to design thermally efficient (to the 

extent possible) rotary fiberizer units at the Hyalus facility.  Therefore, skip to Step 5. 

7.3.5 Step 5 – Select BACT 
Based on the discussions in the previous sections detailing control technology options for GHG emissions 

resulting from the rotary fiberizer units, utilization of natural gas as fuel source and energy efficient 
design is selected as BACT.  BACT is determined to be an emission limit of 83,368 tons of GHG per year 

for all fiberizers combined as shown in Table 7 of the Emissions Inventory (Attachment A of the PSD permit 

application). 
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8.0 CONCLUSION 
The following tables provide a summary of the BACT determinations found in this BACT analysis report. 

Table 8-1:  Unit Type per Pollutant Evaluated for BACT Summary 

Pollutant 
Unit Type per Pollutant Evaluated for BACT 

Cooling 
Towers 

Raw Material 
Handling 

Glass Melt 
Furnace Forehearths Rotary 

Fiberizers 

CO No No No Yes Yes 
NOX No No No Yes Yes 

PM10/PM2.5 Yes Yes Yes Yes Yes 

GHG No No Yes Yes Yes 

Table 8-2: BACT Technology and Emission Limit Determination 

Source Pollutant Technology Selected Emission Limit or Standard 

Cooling 
Towers PM10/PM2.5 0.001% High Efficiency Drift 

Eliminator 
0.011 lbs PM10 per hr and 0.007 lbs 

PM2.5 per hr 

Raw Material 
Handling PM10/PM2.5 Fabric Filter Banks 0.017 lbs per ton of raw material for 

PM/PM10/PM2.5 

Glass Melt 
Furnace 

PM10/PM2.5 Baghouse 
10.1 lbs PM/PM10 per ton of glass 

produced and 9.72 lbs PM2.5 per ton 
of glass produced 

GHG Electric Arc Melter 8,227 tons of GHG per year 

Forehearths 

CO Efficient Design/No Control 0.22 lbs CO per ton of glass 
produced 

NOx Efficient Design/No Control 0.052 lbs per ton of glass produced 

PM10/PM2.5 Energy Efficient Design 7.60 lbs PM/PM10/PM2.5 per ton of 
glass produced 

GHG Energy Efficient 
Design/Natural Gas Fuel Use 6,505 tons of GHG per year 

Rotary 
Fiberizers 

CO 
Natural Gas Fuel Use/Energy 

Efficient Design/Monitoring 
Air-to-Fuel Ratio 

8.19 lbs CO per ton of rotary coarse 
fiber produced and 4.82 lbs CO per 

ton of rotary fiber produced 

NOx 
Energy Efficient 

Design/Monitoring Air-to-Fuel 
Ratio 

0.36 lbs NOX per ton of rotary fine 
fiber produced and 0.23 lbs NOX per 
ton of rotary coarse fiber produced 

PM10/PM2.5 Osprey Rotary Drum 3 Stage 
System 

0.25 lbs of PM/PM10 per ton of rotary 
fine fiber produced and 0.15 lbs of 
PM/PM10 per ton of rotary coarse 

fiber and 0.22 lbs of PM2.5 per ton of 
rotary fine fiber produced and 0.14 
lbs of PM2.5 per ton of rotary coarse 

fiber produced 

GHG Use of Natural Gas as 
Fuel/Energy Efficient Design 

83,368 tons of GHG per year for all 
fiberizers combined 
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9.0 CLOSURE 
Should you have any questions or concerns regarding this BACT analysis, please content the undersigned 

at your convenience. 

GOLDER ASSOCIATES LTD. 
 
 

 
Brian Snuffer      Chad Darby 
Staff Air Quality Engineer    Associate 
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APPENDIX B 
RACT/BACT/LAER Clearinghouse Search Results 



October 2016 1650376

Table B-1
RBLC Search Results - Carbon Monoxide Only (1) - Forehearth Units
Hollingsworth & Vose Company - Hawkinsville, Georgia

CO Emissions Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard (Note)

04/05/2002 WV-0017 3296 Guardian Fiberglass, Inc. - Inwood 90.033 Melting and Refining
of 2nd Production Line

8,000 (lbs/hr) NG 0.728 (lbs/ton) lbs CO/ton Glass -- -- No Control -- Y Other

05/20/2004 OH-0296 3296 Johns Manville International -
River Road Facility (Waterville Co.)

90.033 Fiberglass Forehearth 
Area 9211

8 (tons-
glass/hr)

NG 1.8 (lbs/hr) -- 7.9 (tons/yr) 12-Month
Rolling

-- No Control -- Unknown BACT-PSD

05/20/2004 OH-0296 3296 Johns Manville International -
River Road Facility (Waterville Co.)

90.033 Fiberglass Forehearth 
Area 9212

8.4 (tons-
glass/hr)

NG 1.9 (lbs/hr) -- 8.3 (tons/yr) 12-Month
Rolling

-- No Control -- Unknown BACT-PSD

11/20/2003 TX-0460 3296 Johns Manville Inc. - Cleburne Plant 90.033
1901 Forehearth (4) 
and 1902 Furnace 

Forehearth (4)
-- -- 1.1 (lbs/hr) -- 4.8 (tons/yr) -- -- No Control -- Unknown BACT-PSD

References:

(1) EPA RBLC database searched using the following criteria: January 1, 2000 to May 1, 2015 permit date range; and process types 90.015 and 90.033.

Case-by-
Case Basis

Permit 
Date RBLC ID SIC 

Code Company Name Process 
Type Process Name Throughput (Units) Primary 

Fuel
Control 

Technology

Control
Efficiency

(%)

Compliance 
Verified

(Y/N)

2016-1014 - Appendix B - RBLC Report - 1650376 - V2.00.xlsx



October 2016 1650376

Table B-2
RBLC Search Results - Carbon Monoxide Only (1) - Rotary Fiberizer Units
Hollingsworth & Vose Company - Hawkinsville, Georgia

CO Emissions Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard (Units) (Note)

05/23/1997 KS-0018 3296 Certainteed Corporation 90.033
Wool Fiberglass 

Manufacturing Line - 
Rotary Spin

300 (tons/day) -- -- -- -- -- -- -- --

01/30/2004 KS-0027 3296 Certaineed Corporation 90.033
Unbonded Wool 

Fiberglass
Manufacturing

72 (tonne/day) NG -- -- -- -- -- -- --

04/05/2002 WV-0017 3296 Guardian Fiberglass, Inc. - 
Inwood 90.033 Forming and Collection 

of 2nd Production Line 8,000 (lbs/hr) NG 4.59 (lbs/ton) lbs CO/ton Glass -- -- No Controls -- Y BACT-PSD

04/05/2002 WV-0017 3296 Guardian Fiberglass, Inc. - 
Inwood 90.033 Forming and Collection 

of 1st Production Line 7,500 (lbs/hr) NG 4.59 (lbs/ton) lbs CO/ton Glass -- -- Monitoring Air-to-Fuel Ratio -- Y BACT-PSD

09/30/1999 GA-0119 3296 Johns Manville International -
Winder, GA (Barrow County) 90.033 Line 106 Forming 1.9 (MMBtu/hr) NG 86.979 (lbs/hr) Each - 2 Total -- -- NG or Propane Only -- Unknown BACT-PSD

04/22/1999 IN-0084 3296 Johns Manville International -
Richmond, IN (Wayne Co.) 90.033

Fiberglass Production, 
Forming Chamber, 
Unbonded, Line 6

4,000 (lbs/hr) -- 25.3 (lbs/hr) -- -- -- No Controls -- Unknown BACT-PSD

04/22/1999 IN-0084 3296 Johns Manville International -
Richmond, IN (Wayne Co.) 90.033

Fiberglass Production, 
Forming Chamber, 

Bonded, Line 6
4,000 (lbs/hr) -- 25.3 (lbs/hr) -- -- -- No Controls -- Unknown BACT-PSD

04/22/1999 IN-0084 3296 Johns Manville International -
Richmond, IN (Wayne Co.) 90.033 Fiberglass Production, 

Forming, Bonded, Line 6 4,000 (lbs/hr) -- 25 (lbs/hr) -- -- -- No Controls -- Unknown BACT-PSD

04/22/1999 IN-0084 3296 Johns Manville International -
Richmond, IN (Wayne Co.) 90.033

Fiberglass Production, 
Forming Chamber, 

Unbonded, Line 2&3
7,200 (lbs/hr) -- 21 (lbs/hr) -- -- -- No Controls -- Y BACT-PSD

04/22/1999 IN-0084 3296 Johns Manville International -
Richmond, IN (Wayne Co.) 90.033

Fiberglass Production, 
Forming Chamber, 

Bonded, Line 3
7,200 (lbs/hr) -- 21 (lbs/hr) -- -- -- No Controls -- Y BACT-PSD

04/03/2001 OH-0261 3296 Johns Manville International -
Defiance 90.022 Forming and Collection, 

#31 880 (lbs/hr) -- 2.11 (lbs/hr) -- 9.26 (tons/yr) -- -- No Controls -- Y --

04/03/2001 OH-0261 3296 Johns Manville International -
Defiance 90.022 Forming and Collection,

#37 381 (lbs/hr) -- 2.22 (lbs/hr) -- 9.72 (tons/yr) -- -- No Controls -- Y --

05/22/2003 OH-0293 3296 Johns Manville International -
 Defiance Plant 2 90.033 Fiberglass Forming and 

Collection, Line 23 1,593,120 (lbs/hr) NG 74.73 (lbs/hr) -- 262.87 (tons/yr) Rolling
12-Months -- No Controls -- Y BACT-PSD

05/22/2003 OH-0293 3296 Johns Manville International -
 Defiance Plant 2 90.033 Fiberglass Forming and 

Collection, Line 24 1,685,760 (lbs/hr) NG 99.63 (lbs/hr) -- 246.69 (tons/yr) Rolling
12-Months -- No Controls -- Y BACT-PSD

06/02/2005 OH-0301 3296 Johns Manville International -
Defiance Plant 8 90.033 Forming and Collection

(7) 990 (lbs/hr) Electric 2.02 (lbs/hr) For Each of
7 Forming Units 61.95 (tons/yr)

From All 7
Forming Units 

Together
-- No Controls -- Unknown --

05/11/2006 CA-1141 3296 Knauf Insulation GMBH -
Shasta 90.033 Wool Fiberglass 

Manufacturing Line 225 (tons/day) NG -- -- -- -- -- -- --

09/01/2006 IN-0121 3296 Knauf Insulation GMBH -
Shelby 90.033 LF MFG - Rotary Spin 

Fiberglass Line 60 (MMBtu/hr) NG 8 (lbs/ton) Per Glass Pulled 56.87 (lbs/hr) 3-Hour 
Rolling Avg 5.04 (lbs/hr)

From NG 
Combustion

in the Fiberizing 
Section

No Controls -- Unknown BACT-PSD

10/31/2005 GA-0125 3296 Owens Corning - Cordele 90.033 Bonded Forming and 
Curing Section -- NG 5 (lbs/TGP) -- -- -- Good Combustion Practices -- Unknown BACT-PSD

10/31/2005 GA-0125 3296 Owens Corning - Cordele 90.033 Rotary Spin Fiberglass 
Line CG2 -- NG 2.4 (lbs/TGP) -- -- -- No Controls -- Unknown BACT-PSD

02/13/1984 TX-0143 -- Pabco Insulation Div. 
Fiberboard Corp. 90.033 Fiberizing, Coll., and 

Curing 1,166 (lbs/hr) -- -- -- -- -- -- -- --

References:

(1) EPA RBLC database searched using the following criteria:  January 1, 2000 to May 1, 2015 permit date range; and process types 90.015 and 90.033.

Case-by-
Case 
Basis

Permit 
Date RBLC ID SIC 

Code Company Name Process 
Type Process Name Throughput (Units) Primary 

Fuel
Control 

Technology

Control
Efficiency

(%)

Compliance 
Verified

(Y/N)

2016-1014 - Appendix B - RBLC Report - 1650376 - V2.00.xlsx
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Table B-3
RBLC Search Results - Nitrous Oxide (NOX) Only (1) - Forehearths Units
Hollingsworth & Vose Company - Hawkinsville, Georgia

NOX Emission Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard Limit (Units) Note

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 5 
Forehearth Monitor -- -- -- 2.23 (lbs/hr) -- 9.75 (tons/yr) -- 0 -- -- None 

Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace Forehearth 
Entry A -- -- -- 0.81 (lbs/hr) Each 3.56 (tons/yr) Each 0 -- -- None 

Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace Forehearth 
No. 3 -- -- -- 0.59 (lbs/hr) -- 2.6 (tons/yr) -- 0 -- -- None 

Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace Forehearth 
No. 4 and RTP Chopper -- -- -- 0.81 (lbs/hr) -- 3.56 (tons/yr) -- 0 -- -- None 

Indicated 0 -- BACT-PSD

11/13/2000 TX-0363 2821 Saint-Gobain - 
Vetrotex America 90.015 Forehearth Monitor, 

Furnace No. 5 -- -- -- 0.7 (lbs/hr) -- 3.07 (tons/yr) -- 0 -- -- None 
Indicated 0 -- BACT-PSD

11/13/2000 TX-0363 2821 Saint-Gobain - 
Vetrotex America 90.015 (2) Furnace Forehearths 

No. 1 & 2 -- -- -- 0.81 (lbs/hr) Each 3.56 (tons/yr) Each 0 -- -- None 
Indicated 0 -- Other 

Case-by-Case

11/13/2000 TX-0363 2821 Saint-Gobain - 
Vetrotex America 90.015 Furnace Forehearth 

No. 3 -- -- -- 0.59 (lbs/hr) -- 2.6 (tons/yr) -- 0 -- -- None 
Indicated 0 -- Other 

Case-by-Case

11/13/2000 TX-0363 2821 Saint-Gobain - 
Vetrotex America 90.015 Furnace No. 4 Forehearth 

& RTP Chopper -- -- -- 0.81 (lbs/hr) -- 3.56 (tons/yr) -- 0 -- -- None 
Indicated 0 -- Other 

Case-by-Case

11/20/2003 TX-0460 3296 Cleburne Plant - 
Johns Manville, Inc. 90.033 1901 Forehearth (4) and 

1902 Furnace Forehearth (4) -- -- -- 1.46 (lbs/hr) -- 6.4 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

05/20/2004 OH-0296 3296 Plant 1 - 
Johns Manville, Inc. 90.033 Fiberglass Forehearth 

Area 9212 8.4 (tons-
glass/hr)

Natural 
Gas 2.2 (lbs/hr) -- 9.6 (tons/yr) Per Rolling 

12-Months 0 -- -- -- 0 Unknown BACT-PSD

05/20/2004 OH-0296 3296 Plant 1 - 
Johns Manville, Inc. 90.033 Fiberglass Forehearth 

Area 9211 8 (tons-
glass/hr)

Natural 
Gas 2.1 (lbs/hr) -- 9.2 (tons/yr) Per Rolling 

12-Months 0 -- -- -- 0 Unknown BACT-PSD

04/05/2002 WV-0017 3296 Inwood - 
Guardian Fiberglass, Inc. 90.033 Melting and Refining of 

2nd Production Line 8,000 (lbs/hr) Natural 
Gas 0.024 (lbs/hr) lbs/ton 0 -- -- 0 -- -- Combustion Controls 0 N Other 

Case-by-Case

References:

(1) EPA RBLC database searched using the following criteria:  January 1, 2000 to May 20, 2016 permit date range; and process types 90.015 and 90.033.

Case-by-Case
Basis

Permit
Issuance 

Date

RBLC
ID

SIC
Code

Facility Name Process 
Type

Process Name Throughput (units) Primary 
Fuel

Control Technology
Control 

Efficiency
(%)

Compliance
Verified

(Y/N)
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Table B-4
RBLC Search Results - Nitrous Oxide (NOX) Only (1) - Rotary Fiberizer Units
Hollingsworth & Vose Company - Hawkinsville, Georgia

NOX Emission Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard Limit (Units) Note

10/31/2005 GA-0125 3296 Cordele - 
Owens Corning

90.033 Rotary Spin 
Fiberglass Line (CG2)

-- -- Natural 
Gas

0.8 (lbs/ton-
glass pulled)

-- 0 -- -- 0 -- -- -- 0 -- BACT-PSD

05/22/2003 OH-0293 3296 Defiance Plant 2 - 
Johns Manville, Inc.

90.033 Fiber Glass Forming 
and Collection, Line 23

1,593,120 (lbs/rolling 
12-months)

Natural 
Gas

6.32 (lbs/hr) -- 16.84 (tons/yr) Per Rolling 
12-Months

0 -- -- -- 0 N --

05/22/2003 OH-0293 3296 Defiance Plant 2 - 
Johns Manville, Inc.

90.033 Fiber Glass Forming 
and Collection, Line 24

1,685,760 (lbs/rolling 
12-months)

Natural 
Gas

4.14 (lbs/hr) -- 17.56 (tons/yr) Per Rolling 
12-Months

0 -- -- -- 0 N --

06/02/2005 OH-0301 3296 Plant 8 - 
Johns Manville, Inc.

90.033 Forming and Collection 
(7)

990 (lbs/hr) Electric 0 -- See Notes 0 -- -- 0 -- See Notes -- 0 Unknown --

05/11/2006 CA-1141 3296 Knauf Insulation 
GMBH

90.033 Wool Fiberglass 
Manufacturing Line

225 (tons/day) Natural 
Gas

1.76 (lbs/hr) 3-Hour 
Rolling Average

16.5 (lbs/hr) 3-Hour 
Rolling Average

0 -- -- Low NOX Burners and 
Combustion Control

0 Unknown BACT-PSD

10/31/2005 GA-0125 3296 Cordele - 
Owens Corning

90.033 Bonded Forming And 
Curing Section (CG104-105)

-- -- Natural 
Gas

3 (lbs/ton-
glass pulled)

-- 0 -- -- 0 -- -- Good Combustion 
Practices

0 -- BACT-PSD

04/05/2002 WV-0017 3296 Inwood - 
Guardian Fiberglass, Inc.

90.033 Forming and Collection of the 
2nd Production Line

8,000 (lbs/hr) Natural 
Gas

0.203 (lbs/hr) lbs/ton 0 -- -- 0 -- -- Combustion Controls/
Monitor A/F Ratio

0 Y BACT-PSD

04/05/2002 WV-0017 3296 Inwood - 
Guardian Fiberglass, Inc.

90.033 Forming and Collection of the 
1st Production Line

7,500 (lbs/hr) Natural 
Gas

0.203 (lbs/hr) lbs/ton 0 -- -- 0 -- -- Combustion Controls/
Monitoring A/F Ratio

0 Y BACT-PSD

References:

(1) EPA RBLC database searched using the following criteria:  January 1, 2000 to May 20, 2016 permit date range; and process types 90.015 and 90.033.

Case-by-Case
Basis

RBLC
ID Facility Name

Permit
Issuance 

Date

Process 
Type

SIC
Code

Control 
Efficiency

(%)

Compliance
Verified

(Y/N)
Process Name Primary 

FuelThroughput (units) Control Method
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Table B-5
RBLC Search Results - Particulate Matter (PM) Only (1) - Cooling Tower
Hollingsworth & Vose Company - Hawkinsville, Georgia

Emission Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard Limit (Units) Note

9/28/2009 AL-0246 2911 Tuscaloosa  50.007 Cooling Tower -- -- Water 0.4 (tons/yr) Annual  1.1 (tons/yr)
Projected 
Emissions 
from App

-- -- -- Drift eliminator 0 Unknown BACT-PSD

10/1/2007 AR-0100 2911 Lion Oil Company 50.006 Cooling Tower 11 (MMMgal/yr) Water 3000 (Mg/l 
concentration) Annual  -- -- -- -- -- -- Drift eliminator 0 -- BACT-PSD

4/14/2005 AZ-0046 2911 Arizona Clean Fuels Yuma 99.009 Cooling Tower -- -- Water 1.6 (lbs/hr) -- -- -- -- -- -- -- High efficiency drift 
eliminator 0 Unknown BACT-PSD

1/17/2001 CO-0049 4911 North American Power Gp -
Kiowa Creek 99.009 Evaporative Water Cooling 

Towers (2) -- -- Water 0.18 (lbs/MMgal) -- 6 (tons/yr) -- -- -- -- High efficiency drift 
eliminator 0 -- BACT-PSD

4/4/2006 FL-0293 4911 Crystal River Power Plant 99.009 Portable Cooling Tower 180,000 (gal/min) Water 0.0015 (% drift loss) 2920 Hours per 
year 52.7 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

12/22/2006 FL-0294 4911 Anclote Power Plant 99.009 Cooling Towers 660,000 (gal/min) Water 108 (tons/yr) -- 4500 (hrs/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

10/12/2007 FL-0299 4911 Crystal River Power Plant 99.009 Cooling Towers 342,306 (gal/min) Water 0.0005 (% drift loss) -- -- -- -- -- -- -- -- 0 Unknown BACT-PSD

7/30/2008 FL-0303 4911 Fpl West County Energy Center 
Unit 3 99.999 Cooling Tower -- -- Water 0.0005 (% drift loss) Water Flow 

Rate -- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

2/20/2009 FL-0316 4911 Levy Nuclear Plant 99.009 Industrial Cooling Tower 600,000 (gal/min) Water 0.0005 (% drift loss) -- 507 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

5/30/2009 FL-0317 4911 Fpl Turkey Point Nuclear Plant 99.009 Industrial Cooling Towers 210,367 (gal/min/tower) Water 0.0005 (% drift loss) -- -- -- -- -- -- -- High efficiency drift 
eliminator 99.99 Unknown BACT-PSD

12/20/2002 IA-0062 4911 Emery Generating Station 99.003 Cooling Tower 140,000 (gal/min) Water 1.224 (lbs/hr) -- -- -- -- -- -- -- High efficiency drift 
eliminator 99.995 -- Other Case-by-Case

6/17/2003 IA-0067 4911 Walter Scott Jr. Energy Center 99.009 Cooling Tower 349,400 (gal/min) Water 1050 (Mg/l) Maximum TDS -- -- -- -- -- -- Drift eliminator 0.001 -- BACT-PSD

6/29/2007 IA-0088 2869 Adm Corn Processing - Cedar 
Rapids 99.009 Industrial Cooling Tower 150,000 (gal/min) Water 0.0005 (% drift loss)

Effective Drift 
Elimination of 3 

avg runs
-- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

8/8/2007 IA-0089 2869 Homeland Energy Solutions, Llc, 
Pn 06-672 99.009 Cooling Tower 50,000 (gal/min) Water 0.0005 (% drift loss) BACT -- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

9/19/2008 IA-0095 2046 Tate & Lyle Indgredients 
Americas, Inc. 99.009 Cooling Tower -- -- Water 0.0005 (% drift loss)

Average of the 
3 stack test 

runs
-- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

2/10/2009 ID-0017 2873 Power County Advanced Energy 
Center 99.009 Cooling Tower 121,000 (gal/min) Water 0.0005 (% of total flow) -- 1.5 (lbs/hr) -- 20 (%) -- Drift eliminator 0 -- BACT-PSD

2/10/2009 ID-0017 2873 Power County Advanced Energy 
Center 99.009 Cooling Tower 985 (gal/min) Water 0.001 (% of total flow) -- 0.3 (lbs/hr) -- 20 (%) -- Drift eliminator 0 -- BACT-PSD

11/1/2005 IL-0102 2869 Aventine Renewable Energy, 
Inc. 70.19 Cooling Tower -- -- Water 0.005 (% drift loss) -- 6.85 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

4/26/2002 LA-0123 2911 Baton Rouge Refinery 99.009 Cooling Tower -- -- Water 0.77 (lbs/hr) -- -- -- -- -- -- -- Drift eliminator 0 -- BACT-PSD

11/5/2004 MD-0032 4911 Dickerson 99.009 Cooling Tower 10 (cells) Water 0.001 (% drift loss)
Cooling Tower 
recirculating 

flow
-- -- -- -- -- -- Drift eliminator 0 -- BACT-PSD

9/7/2007 MN-0070 3312 Minnesota Steel Industries, Llc 99.009 Cooling Tower -- -- Water 0.005 (% drift loss) -- -- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

9/29/2005 NC-0101 4911 Forsyth Energy Plant 99.003 Cooling Tower 3,834 (gal/min) Water 0.007 (lbs/hr) Based on 3-
hour average -- -- -- -- -- -- -- 0 -- BACT-PSD

11/23/2004 NC-0112 3312 Nucor Steel 99.009 Cooling Tower -- -- Water 0.008 (% drift loss) Drift Loss -- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

1/21/2004 NE-0029 2869 Abengoa Bioenery Corporation - 
York 70.016 Cooling Tower -- -- Water 0.005 (% drift loss) Drift Loss 3600 (ppm)

Per 
sampling 

event
2400 (ppm @ 15% 

O2)
Rolling 12-

month -- 0 Unknown BACT-PSD

9/27/2007 NE-0046 2869 Aventine Renewable Energy - 
Aurora West Llc 11.31 Cooling Tower -- -- Water 0.0005 (% drift loss) Drift Loss 2500 (ppm) Monthly 

testing -- -- -- Drift eliminator 0 Unknown BACT-PSD

8/14/2003 OH-0254 4911 Duke Energy Washington 
County Llc 99.009 Cooling Tower -- -- Water 2.08 (lbs/hr) -- 9.1 (tons/yr)

Tons per 
Rolling 12-

month
-- -- -- -- 0 Unknown BACT-PSD

7/10/2003 OH-0256 2821 Lima Chemicals Complex 99.009 Cooling Tower 175 (MMlbs/hr) Water 1.4 (lbs/hr) -- 6.13 (tons/yr) -- -- -- -- Drift eliminator 0 -- BACT-PSD

8/10/2006 OH-0303 2869 Asa Bloomingburg, Llc 70.12 Cooling Tower 3,300,000 (gal/hr) Water 2.64 (lbs/hr) -- 11.56 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BAT (Non-US ONLY)

5/6/2008 OH-0315 3312 New Steel International, Inc., 
Haverhill 81.29 Cooling Towers (12) 1,440,000 (gal/hr) Water 3.42 (lbs/hr) All 12 Cooling 

towers 14.99 (tons/yr) 12-month 
Rolling -- -- -- Drift eliminator 0 No BACT-PSD

1/23/2009 OK-0129 4911 Chouteau Power Plant 99.999 Cooling Tower 9 (cells) Water 0.4 (lbs/hr/cell) 24-hour -- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

8/8/2005 OR-0041 4911 Wanapa Energy Center 99.009 Cooling Tower 6 (scf/sec) Water 3532 (ppm-w) Solids in Mist -- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

10/29/2001 PR-0007 4931 Cogeneration Plant (Aes-Prcp) 99.009 Cooling Tower 250,000 (gal/min) Water 15 (lbs/hr) -- -- -- -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

2/5/2004 SC-0104 4911 Santee Cooper Cross 
Generating Station 99.009 Cooling Towers (2) -- -- Water 1.86 (lbs/hr) Each (Two 

cooling towers) -- -- -- -- -- -- -- 0 -- Other Case-by-Case

1/3/2000 TX-0262 4911 Archer Generating Station 99.009 Cooling Towers (2) -- -- Water 17.5 (lbs/hr) EACH 76.5 (tons/yr) Each -- -- -- -- 0 -- BACT-PSD

4/27/2000 TX-0280 2874 Agrifios- Olin Facility 99.009 Cooling Tower -- -- Water 4.5 (lbs/hr) -- 19.73 (tons/yr) -- -- -- -- Drift eliminator 0 -- Other Case-by-Case

9/28/2001 TX-0287 3353 Alcoa Aluminum Sheet, Plate & 
Foil 99.009 Cooling Tower -- -- Water 1.1 (lbs/hr) -- 4.9 (tons/yr) -- -- -- -- None indicated 0 -- BACT-PSD

3/24/2005 TX-0487 2821 Rohm And Haas Chemicals Llc 
Lone Star Plant 50.006 Cooling Tower -- -- Water 2.04 (lbs/hr) -- 8.92 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

3/24/2005 TX-0487 2821 Rohm And Haas Chemicals Llc 
Lone Star Plant 50.006 Cooling Tower -- -- Water 2.84 (lbs/hr) -- 12.44 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

3/24/2005 TX-0487 2821 Rohm And Haas Chemicals Llc 
Lone Star Plant 50.006 Cooling Tower -- -- Water 7.65 (lbs/hr) -- 33.51 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

1/3/2003 WA-0291 4911 Wallula Power Plant 99.003 Cooling Tower -- -- Water 3.7 (lbs/hr) Each tower, 24 
hr avg 14.5 (tons/yr) Combined 

2 towers -- -- -- Drift eliminator 0 -- Other Case-by-Case

1/21/2004 WI-0207 2869 Ace Ethanol - Stanley 99.009 Cooling Tower -- -- Water 0.65 (lbs/hr) Quarterly -- -- -- -- -- -- Drift eliminator 0 -- BACT-PSD

3/2/2004 WV-0023 4911 Maidsville 99.009 Cooling Tower -- -- Water 0.9 (lbs/hr) Quarterly 3.9 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

4/26/2006 WV-0024 4911 Western Greenbrier Co-
Generation, Llc 99.009 Cooling Tower 55,000 (gal/min) Water 0.79 (lbs/hr) -- 3.46 (tons/yr) -- -- -- -- Drift eliminator 0 Unknown BACT-PSD

References:

(1) EPA RBLC database searched using the following criteria:  January 1, 2000 to October 03, 2016 permit date range; and process type "Water Tower"

Case-by-Case
Basis

Permit
Issuance 

Date

RBLC
ID

SIC
Code Facility Name Process 

Type Process Name Throughput (Units) Primary 
Fuel Control Method

Percent
Efficiency

(%)

Compliance
Verified?

(Y/N)
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Table B-6
RBLC Search Results - Particulate Matter (PM) Only (1) - Raw Material Handling Units
Hollingsworth & Vose Company - Hawkinsville, Georgia

PM Emission Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard Limit (Units) Note

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Silo Entry C -- -- -- 0.12 (lbs/hr) Each 0.51 (tons/yr) Each 0 -- -- Baghouse 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Batch Blender 
Entry A

-- -- -- 0.16 (lbs/hr) Each 0.72 (tons/yr) Each 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Batch Blender 
Entry B

-- -- -- 0.06 (lbs/hr) -- 0.28 (tons/yr) -- 0 -- -- Baghouse 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Silo Entry A -- -- -- 0.07 (lbs/hr) Each 0.32 (tons/yr) Each 0 -- -- Baghouses 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Silo Entry B -- -- -- 0.14 (lbs/hr) Each 0.61 (tons/yr) Each 0 -- -- Baghouse 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Batch Hold Bin 
Entry C

-- -- -- 0.25 (lbs/hr) -- 1.07 (tons/yr) -- 0 -- -- Baghouse 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 RR Unloading Area 
Vacuum Cleaning System

-- -- -- 0.04 (lbs/hr) -- 0.06 (tons/yr) -- 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Batch Hold Bin 
Entry A

-- -- -- 0.25 (lbs/hr) Each 1.07 (tons/yr) Each 0 -- -- Baghouse 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Scale 5 -- -- -- 0.02 (lbs/hr) -- 0.08 (tons/yr) -- 0 -- -- Baghouse 0 -- Other 
Case-by-Case

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Batch Hold Bin Entry B -- -- -- 0.25 (lbs/hr) Each 1.07 (tons/yr) Each 0 -- -- Baghouses 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Twintex Vacuum 
Conveying Systems

-- -- -- 0.03 (lbs/hr) Each 0.13 (tons/yr) Each 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Twintex Raw Material Storage 
Silos P-1 Through P-9

-- -- -- 0.09 (lbs/hr) Each 0.16 (tons/yr) Combined 0 -- -- Baghouse 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Twintex Vacuum 
Conveying System Entry B

-- -- -- 0.03 (lbs/hr) -- 0.12 (tons/yr) -- 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 No. 1 Scales 
Batch Blender

-- -- -- 0.06 (lbs/hr) -- 0.28 (tons/yr) -- 0 -- -- Baghouse 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 No. 1 Reject 
Batch Tank

-- -- -- 0.06 (lbs/hr) -- 0.28 (tons/yr) -- 0 -- -- Baghouse 0 -- Other 
Case-by-Case

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Pneumatic Transfer 
Hold Tank

-- -- -- 0.23 (lbs/hr) -- 1.01 (tons/yr) -- 0 -- -- Baghouse 0 -- BACT-PSD

04/19/2006 TX-0505 1793 Certainteed Corp. 90.015 Storage Silos (20) -- -- -- 0.14 (lbs/hr) -- 0.61 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

04/19/2006 TX-0505 1793 Certainteed Corp. 90.015 Unloading/Transport Buliding 
Baghouse Stack

-- -- -- 0.15 (lbs/hr) -- 0.66 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

04/19/2006 TX-0505 1793 Certainteed Corp. 90.015 Unloading Area Vacuum 
Cleaner Baghouse Stack

-- -- -- 0.15 (lbs/hr) -- 0.07 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

04/19/2006 TX-0505 1793 Certainteed Corp. 90.015 Batch Blender 
Baghouse Stack (4)

-- -- -- 0.11 (lbs/hr) -- 0.48 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

04/19/2006 TX-0505 1793 Certainteed Corp. 90.015 Batch Hold Bin 
Baghouse Stack (2)

-- -- -- 0.16 (lbs/hr) -- 0.7 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

10/31/2005 GA-0125 3296 Cordele - 
Owens Corning

90.033 Material Handling -- -- -- 0.01 (gr/dscf) -- 0 -- -- 0 -- Not Available Fabric Filter 0 Unknown BACT-PSD

06/02/2005 OH-0301 3296 Plant 8 - 
Johns Manville, Inc.

90.033 Raw Material Receiving 4,070 (lbs/hr) -- 0.04 (lbs/hr) -- 0.18 (tons/yr) -- 0 -- Not Available Fabric Filter 99 Unknown --

References:

(1) EPA RBLC database searched using the following criteria: January 1, 2000 to May 20, 2016 permit date range; and process types 90.015 and 90.033.

Case-by-Case
Basis

Permit
Issuance Date

RBLC
ID

SIC
Code Facility Name Process 

Type Process Name Throughput (Units) Primary 
Fuel Control Method

Percent
Efficiency

(%)

Compliance
Verified?

(Y/N)
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Table B-7
RBLC Search Results - Particulate Matter (PM) Only (1) - Glass Melt Furnace
Hollingsworth & Vose Company - Hawkinsville, Georgia

PM Emission Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard Limit (Units) Note

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 5 Dryer 
No. 1-5

-- -- -- 0.22 (lbs/hr) Each 0.96 (tons/yr) Each 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 5 Dryer 
No. 6

-- -- -- 0.24 (lbs/hr) -- 1.05 (tons/yr) -- 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 5,
Curing Ovens No. 1 & 2

-- -- -- 0.03 (lbs/hr) -- 0.15 (tons/yr) -- 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 5 
Storage A & B

-- -- -- 0.05 (lbs/hr) Each 0.2 (tons/yr) Each 0 -- -- Baghouse 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 5 -- -- -- 18.46 (lbs/hr) -- 80.86 (tons/yr) -- 0 -- -- Scrubber and ESP;  Abatement equpment is
bypassed for maintenance no more than 144 hrs/yr

0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 3 -- -- -- 5.46 (lbs/hr) -- 23.91 (tons/yr) -- 0 -- -- Scrubber and ESP;  Abatement equpment is
bypassed for maintenance no more than 144 hrs/yr

0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 4 -- -- -- 5.08 (lbs/hr) -- 22.25 (tons/yr) -- 0 -- -- Scrubber and ESP;  Abatement equpment is
bypassed for maintenance no more than 286 hrs/yr

0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnaces No. 1 -- -- -- 13.68 (lbs/hr) -- 59.93 (tons/yr) -- 0 -- -- Scrubber and ESP;  Abatement equpment is
bypassed for maintenance no more than 286 hrs/yr

0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 2 -- -- -- 13.68 (lbs/hr) -- 59.93 (tons/yr) -- 0 -- -- Scrubber and ESP;  Abatement equpment is
bypassed for maintenance no more than 286 hrs/yr

0 -- BACT-PSD

11/20/2003 TX-0460 3296 Cleburne Plant - 
Johns Manville, Inc.

90.033 Glass Furnaces -- -- -- 8.16 (lbs/hr) -- 35.74 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

04/19/2006 TX-0505 1793 Certainteed Corp. 90.015 Furnace -- -- -- 8.08 (lbs/hr) -- 35.39 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

10/31/2005 GA-0125 3296 Cordele - 
Owens Corning

90.033 Glass Melt Furnace 
(CG101)

-- -- -- 0.58 (lbs/ton-glass 
pulled) Total PM 0.5 (lbs/ton-glass 

pulled) Filterable PM 0.58 (lbs/ton-glass 
pulled)

Per ton glass 
pulled

Batch Wetting System 0 Unknown BACT-PSD

11/20/2003 TX-0460 3296 Cleburne Plant - 
Johns Manville, Inc.

90.033 Glass Furnaces -- -- -- 8.16 (lbs/hr) -- 35.74 (tons/yr) -- 0 -- -- -- 0 Unknown BACT-PSD

04/05/2002 WV-0017 3296 Inwood - 
Guardian Fiberglass, Inc.

90.033 Melting and Refining of 
1st Production Line

7,500 (lbs/hr) Natural 
Gas

0.061 (lbs/hr) (lbs PM/ton 
Glass)

0 -- -- 0.061 (lbs/ton) -- Fabric Filter Baghouse 99 Y BACT-PSD

04/05/2002 WV-0017 3296 Inwood - 
Guardian Fiberglass, Inc.

90.033 Melting and Refining of 
2nd Production Line

8,000 (lbs/hr) Natural 
Gas

0.024 (lbs/hr) (lbs PM/ton 
Glass)

0 -- -- 0.024 (lbs/ton) -- Baghouse 0 Y Other 
Case-by-Case

References:

(1) EPA RBLC database searched using the following criteria: January 1, 2000 to May 20, 2016 permit date range; and process types 90.015 and 90.033.

Case-by-Case
Basis

Permit
Issuance 

Date

RBLC
ID

SIC
Code

Facility Name Process 
Type

Process Name Throughput (units) Primary 
Fuel

Control Method
Percent

Efficiency
(%)

Compliance
Verified?

(Y/N)
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Table B-8
RBLC Search Results - Particulate Matter (PM) Only (1) - Forehearth Units
Hollingsworth & Vose Company - Hawkinsville, Georgia

PM Emission Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard Limit (Units) Note

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace No. 5 
Forehearth Monitor -- -- -- 0.08 (lbs/hr) -- 0.35 (tons/yr) -- 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace Forehearth 
Entry A -- -- -- 0.03 (lbs/hr) Each 0.13 (tons/yr) Each 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace Forehearth 
No. 3 -- -- -- 0.07 (lbs/hr) -- 0.31 (tons/yr) -- 0 -- -- None Indicated 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Furnace Forehearth 
No. 4 and RTP Chopper -- -- -- 0.49 (lbs/hr) -- 2.15 (tons/yr) -- 0 -- -- Baghouse 0 -- BACT-PSD

References:

(1) EPA RBLC database searched using the following criteria:  January 1, 2000 to May 20, 2016 permit date range; and process types 90.015 and 90.033.

Process 
Type

RBLC
ID Facility Name

Permit
Issuance 

Date

SIC
Code Process Name Primary 

FuelThroughput (units) Control Method Case-by-Case
Basis

Percent
Efficiency

(%)

Compliance
Verified?

(Y/N)
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Table B-9
RBLC Search Results - Particulate Matter (PM) Only (1) - Rotary Fiberizer Units
Hollingsworth & Vose Company - Hawkinsville, Georgia

PM Emission Limit

Limit 1 (Units) Note Limit 2 (Units) Note Standard Limit (Units) Note

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Line No. 5 
Forming Machine

-- -- -- 5.5 (lbs/hr) -- 24.11 (tons/yr) -- 0 -- -- Scrubbers 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Forming Line 
No. 1

-- -- -- 2.62 (lbs/hr) -- 11.46 (tons/yr) -- 0 -- -- Scrubber 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Forming Line 
No. 2

-- -- -- 2.32 (lbs/hr) -- 10.14 (tons/yr) -- 0 -- -- Scrubber 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Forming Line 
No. 3

-- -- -- 3.98 (lbs/hr) -- 17.46 (tons/yr) -- 0 -- -- Scrubber 0 -- BACT-PSD

03/22/2000 TX-0362 3211 Vetrotex America 90.015 Forming Line 
No. 4

-- -- -- 2.73 (lbs/hr) -- 11.95 (tons/yr) -- 0 -- -- Scrubber 0 -- BACT-PSD

10/31/2005 GA-0125 3296 Cordele - 
Owens Corning

90.033 Bonded Forming And 
Curing Section (CG104-105)

-- -- Natural 
Gas

7.84 (lbs/ton-glass 
pulled) Total PM 0 -- -- 7.8 (lbs/ton-glass 

pulled)
Per ton glass 

pulled
Inherent Process Equipment, Low Pressure 

Drop Scrubbers and Cyclone Seperator
0 Unknown BACT-PSD

10/31/2005 GA-0125 3296 Cordele - 
Owens Corning

90.033 Rotary Spin 
Fiberglass Line (CG2)

-- -- Natural 
Gas

4 (lbs/ton-glass 
pulled) Total PM 0 -- -- 4 (lbs/ton-glass 

pulled)
Per ton glass 

pulled
Low Pressure Drop Scrubber 

and Cyclone Seperator
0 Unknown BACT-PSD

04/05/2002 WV-0017 3296 Inwood - 
Guardian Fiberglass, Inc.

90.033 Forming and Collection of the 
2nd Production Line

8,000 (lbs/hr) Natural 
Gas

3.25 (lbs/hr) lbs PM/ton 
glass

0 -- -- 3.25 (lbs/ton) -- (3) Venturi Scrubbers in Parallel 0 Y BACT-PSD

04/05/2002 WV-0017 3296 Inwood - 
Guardian Fiberglass, Inc.

90.033 Forming and Collection of the 
1st Production Line

7,500 (lbs/hr) Natural 
Gas

3.47 (lbs/hr) lbs PM/ton 
glass

0 -- -- 3.47 (lbs/ton) -- Drop Out Boxes with Water Sprayer 0 Y BACT-PSD

References:

(1) EPA RBLC database searched using the following criteria: January 1, 2000 to May 20, 2016 permit date range; and process types 90.015 and 90.033.

Case-by-Case
Basis

Permit
Issuance 

Date

RBLC
ID

SIC
Code

Facility Name Process 
Type

Process Name Throughput (units) Primary 
Fuel

Control Method
Percent

Efficiency
(%)

Compliance
Verified?

(Y/N)
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Pollution Control Equipment Cost Spreadsheets 



October 2016  1650376

Table C-1
Facility Inputs and Assumptions
Hollingsworth & Vose Company - Hawkinsville, Georgia

Control Technology: Regenerative Thermal Oxidizer (RTO)
Source: Rotary Fiberizer Sources
Pollutant to be Controlled: Carbon Monoxide (CO)

Parameter Input (units) Reference
Control
Control Efficiency 99.0 (%) Information provided by Anguil Environmental Systems, Inc. Regenerative Thermal Oxidizer Proposal No. 156760 dated October 19, 2015.

Capital Cost
Quote Total Cost of RTO Installation 940,000 ($/installation) Information provided by Anguil Environmental Systems, Inc. Regenerative Thermal Oxidizer Proposal No. 156760 dated October 19, 2015.

Total Number of Units 11 Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Quote Volumetric Flow Rate 59,000 acfm Information provided by Anguil Environmental Systems, Inc. Regenerative Thermal Oxidizer Proposal No. 156760 dated October 19, 2015.

Fiberizer Stack Volumetric Flow Rate 44,000 acfm Information provided by Hollingsworth & Vose Company.

Total Cost of RTO Installation on Fiberizer Stack 701,017 ($/installation) (quote total cost of RTO installation [$/installation]) / (quote volumetric flow rate [acfm]) x (fiberizer stack volumetric flow rate [acfm])

Labor Cost
Operator Cost $23.69 ($/hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Maintenance Cost $29.76 ($/hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Other Associated Costs and Parameters
Annual Hours of Operation 8,760 (hrs/yr) Assumes continuous annual operation.  Assumes 2 weeks of shutdown.

Number of Labor Operating Shifts per Day 3.00 (shifts/day) Information provided by Hollingsworth & Vose Company via correspondence dated December 4, 2015. 

Labor Hours of Operation per Shift 0.108 (hrs/shift) Value assumes that the labor hours of operation per shift for the wet scrubbers at the Corvallis facility is equivalent for RTO conservatism.

Electricity Cost 0.07 ($/kW-hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Quote Total Electricity Demand 251.44 (kW) Information provided by Anguil Environmental Systems, Inc. via correspondence dated November 30, 2015.

Quote Annual Electricity Usage 2,202,614 (kW-hr/yr) (total electricity demand [kW]) x (annual hours of operation [hrs/yr])

Annual Electricity Usage for Fiberizer Stack 1,642,628 (kW-hr/yr) (quote annual electricity usage [kW-hr/yr]) x (fiberizer stack volumetric flowrate [acfm]) / (quote volumetric flowrate [acfm])

Hourly Natural Gas Usage 4.96 (MMBtu/hr) Information provided by Anguil Environmental Systems, Inc. via correspondence dated November 30, 2015.

Annual Natural Gas Throughput for Fiberizer Stack 32,375 (MMBtu/yr) (total gas usage [MMBtu/hr]) x (annual hours of operation [hrs/yr]) x (fiberizer stack volumetric flowrate [acfm]) / (quote volumetric flowrate [acfm])

Natural Gas Cost 3.80 ($/MMBtu) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Uncontrolled
CO Emissions Estimate for All Units 1,573 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

CO Emissions Estimate per Unit 143 (tons/yr) (uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Controlled
CO Emissions Estimate (CO Removed) for All Units 1,558 (tons/yr) (CO uncontrolled emissions estimate for all units [tons/yr]) x (control efficiency [%] / 100)

CO Emissions Estimate (CO Emitted) for All Units 15.7 (tons/yr) (CO uncontrolled emissions estimate for all units [tons/yr]) - (CO controlled emissions estimate [CO removed] for all units [tons/yr])

CO Emissions Estimate (CO Removed) per Unit 142 (tons/yr) (CO controlled emissions estimate [CO removed] for all units [tons/yr]) / (total number of units)

CO Emissions Estimate (CO Emitted) per Unit 1.43 (tons/yr) (CO uncontrolled emissions estimate per unit [tons/yr]) - (CO controlled emissions estimate [CO removed] per unit [tons/yr])
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Table C-1 (continued)
Facility Inputs and Assumptions
Hollingsworth & Vose Company - Hawkinsville, Georgia

Control Technology: Osprey Rotary Drum 4 Stage (HEPA)
Source: Rotary Fiberizer Sources
Pollutant to be Controlled: Particulate Matter (PM)

Parameter Input (units) Reference
Control
Control Efficiency 99.0 (%) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Control efficiency applies to filterable particulate only.

Capital Cost
Osprey Rotary Drum 4 Stage (HEPA) Installation per Unit 725,000 ($/installation) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Total Number of Units 22 Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Labor Cost
Operator Cost $23.69 ($/hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Maintenance Cost $29.76 ($/hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Other Associated Costs and Parameters
Annual Hours of Operation 8,760 (hrs/yr) Assumes continuous annual operation.

Annual Operating Labor Required 95 (hrs/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Hours of operation is on a per unit basis.

Annual Maintenance Labor Required 24 (hrs/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Hours of operation is on a per unit basis.

Electricity Demand 162 (kW) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. Electricity demand is on a per unit basis.

Annual Electricity Usage 1,419,120 (kW-hr/yr) (fan electricity demand [kW]) x (annual hours of operation [hrs/yr])

Electricity Cost 0.07 ($/kW-hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Landfill Cost 22.5 ($/ton) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Annual Landfill Throughput 76.3 (tons/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Filter Replacement Cost (Drum Filter, MERV 11, MERV 14) 16,678 ($/replacement) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Represents total cost for drum filter, MERV 11 and MERV 14 replacements.

Filter Replacement Frequency (Drum Filter, MERV 11, MERV 14) 0.5 (yr/replacement) Information provided by Hollingsworth & Vose Company correspondence dated September 12, 2016.

Filter Replacement Cost (HEPA) 19,866 ($/replacement) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Represents total cost for HEPA replacement.

Filter Replacement Frequency (HEPA) 5 (yr/replacement) Information provided by Hollingsworth & Vose Company correspondence dated September 12, 2016.

Annual Production Loses 2,150 ($/unit) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Value calculated is based on production loss analysis.

Uncontrolled
All Units
Filterable PM10 Emissions Estimate 1,674 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

Condensable PM10 Emissions Estimate 14.3 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

Filterable PM2.5 Emissions Estimate 1,436 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

Condensable PM2.5 Emissions Estimate 14.3 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

Per Unit
Filterable PM10 Emissions Estimate 76.1 (tons/yr) (filterable PM10 uncontrolled emissions estimate for all units [tons/yr]) / (total number of units)

Condensable PM10 Emissions Estimate 0.65 (tons/yr) (condensable PM10 uncontrolled emissions estimate for all units [tons/yr]) / (total number of units)

Filterable PM2.5 Emissions Estimate 65.3 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate for all units [tons/yr]) / (total number of units)

Condensable PM2.5 Emissions Estimate 0.65 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate for all units [tons/yr]) / (total number of units)

Controlled
All Units
Filterable PM10 Emissions Estimate (Particulate Removed) 1,658 (tons/yr) (filterable PM10 uncontrolled emissions estimate for all units [tons/yr]) x (control efficiency [%] / 100)

Condensable PM10 Emissions Estimate (Particulate Removed) 0 (tons/yr) Control efficiency applies to filterable particulate only.

Filterable PM2.5 Emissions Estimate (Particulate Removed) 1,421 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate for all units [tons/yr]) x (control efficiency [%] / 100)

Condensable PM2.5 Emissions Estimate (Particulate Removed) 0 (tons/yr) Control efficiency applies to filterable particulate only.

Filterable PM10 Emissions Estimate (Particulate Emitted) 16.7 (tons/yr) (filterable PM10 uncontrolled emissions estimate for all units [tonsyr]) - (filterable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr])

Condensable PM10 Emissions Estimate (Particulate Emitted) 14.3 (tons/yr) (condensable PM10 uncontrolled emissions estimate for all units [tonsyr]) - (condensable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr])

Filterable PM2.5 Emissions Estimate (Particulate Emitted) 14.4 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate for all units [tonsyr]) - (filterable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr])

Condensable PM2.5 Emissions Estimate (Particulate Emitted) 14.3 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate for all units [tonsyr]) - (condensable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr])

Per Unit
Filterable PM10 Emissions Estimate (Particulate Removed) 75.3 (tons/yr) (filterable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Condensable PM10 Emissions Estimate (Particulate Removed) 0 (tons/yr) (condensable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Filterable PM2.5 Emissions Estimate (Particulate Removed) 64.6 (tons/yr) (filterable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Condensable PM2.5 Emissions Estimate (Particulate Removed) 0 (tons/yr) (condensable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Filterable PM10 Emissions Estimate (Particulate Emitted) 0.76 (tons/yr) (filterable PM10 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (filterable PM10 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Condensable PM10 Emissions Estimate (Particulate Emitted) 0.65 (tons/yr) (condensable PM10 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (condensable PM10 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Filterable PM2.5 Emissions Estimate (Particulate Emitted) 0.65 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (filterable PM2.5 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Condensable PM2.5 Emissions Estimate (Particulate Emitted) 0.65 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (condensable PM2.5 controlled emissions estimate [particulate emitted] per unit [tons/yr])
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Table C-1 (continued)
Facility Inputs and Assumptions
Hollingsworth & Vose Company - Hawkinsville, Georgia

Control Technology: Tri-Mer Ceramic Filtration
Source: Rotary Fiberizer Sources
Pollutant to be Controlled: Particulate Matter (PM)

Parameter Input (units) Reference
Control
Control Efficiency 99.0 (%) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Capital Cost
Tri-Mer Ceramic Filtration Installation per Unit 960,000 ($/installation) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Total Number of Units 22 Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Labor Cost
Operator Cost $23.69 ($/hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Maintenance Cost $29.76 ($/hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. 

Other Associated Costs and Parameters
Annual Hours of Operation 8,760 (hrs/yr) Assumes continuous annual operation.

Annual Operating Labor Required 96 (hrs/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Hours of operation is on a per unit basis.

Annual Maintenance Labor Required 24 (hrs/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Hours of operation is on a per unit basis.

Electricity Demand 125 (kW) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Electricity demand is on a per unit basis.

Annual Electricity Usage 1,095,000 (kW-hr/yr) (electricity demand [kW]) x (annual hours of operation [hrs/yr])

Electricity Cost 0.07 ($/kW-hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Landfill Cost 22.5 ($/ton) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Annual Landfill Throughput 110.3 (tons/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Filter Replacement Cost 180,000 ($/replacement) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Filter Replacement Interval 10.0 (yr/replacement) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Annual Production Loses 2,150 ($/unit) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Value calculated is based on production loss analysis.

Uncontrolled Emission Estimates
All Units
Filterable PM10 Emissions Estimate 1,674 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

Condensable PM10 Emissions Estimate 14.3 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

Filterable PM2.5 Emissions Estimate 1,436 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

Condensable PM2.5 Emissions Estimate 14.3 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of uncontrolled rotary fine and rotary coarse emissions for all units combined.

Per Unit
Filterable PM10 Emissions Estimate 76.1 (tons/yr) (filterable PM10 uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Condensable PM10 Emissions Estimate 0.65 (tons/yr) (condensable PM10 uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Filterable PM2.5 Emissions Estimate 65.3 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Condensable PM2.5 Emissions Estimate 0.65 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Controlled Emission Estimates
All Units
Filterable PM10 Emissions Estimate (Particulate Removed) 1,658 (tons/yr) (filterable PM10 uncontrolled emissions estimate for all units [tons/yr]) x (control efficiency [%] / 100)

Condensable PM10 Emissions Estimate (Particulate Removed) 0 (tons/yr) Control efficiency applies to filterable particulate only.

Filterable PM2.5 Emissions Estimate (Particulate Removed) 1,421 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate for all units [tons/yr]) x (control efficiency [%] / 100)

Condensable PM2.5 Emissions Estimate (Particulate Removed) 0 (tons/yr) Control efficiency applies to filterable particulate only.

Filterable PM10 Emissions Estimate (Particulate Emitted) 16.7 (tons/yr) (filterable PM10 uncontrolled emissions estimate for all units [tonsyr]) - (filterable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr])

Condensable PM10 Emissions Estimate (Particulate Emitted) 14.3 (tons/yr) (condensable PM10 uncontrolled emissions estimate for all units [tonsyr]) - (condensable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr])

Filterable PM2.5 Emissions Estimate (Particulate Emitted) 14.4 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate for all units [tonsyr]) - (filterable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr])

Condensable PM2.5 Emissions Estimate (Particulate Emitted) 14.3 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate for all units [tonsyr]) - (condensable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr])

Per Unit
Filterable PM10 Emissions Estimate (Particulate Removed) 75.3 (tons/yr) (filterable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Condensable PM10 Emissions Estimate (Particulate Removed) 0 (tons/yr) (condensable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Filterable PM2.5 Emissions Estimate (Particulate Removed) 64.6 (tons/yr) (filterable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Condensable PM2.5 Emissions Estimate (Particulate Removed) 0 (tons/yr) (condensable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Filterable PM10 Emissions Estimate (Particulate Emitted) 0.76 (tons/yr) (filterable PM10 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (filterable PM10 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Condensable PM10 Emissions Estimate (Particulate Emitted) 0.65 (tons/yr) (condensable PM10 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (condensable PM10 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Filterable PM2.5 Emissions Estimate (Particulate Emitted) 0.65 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (filterable PM2.5 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Condensable PM2.5 Emissions Estimate (Particulate Emitted) 0.65 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (condensable PM2.5 controlled emissions estimate [particulate emitted] per unit [tons/yr])
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Table C-1 (continued)
Facility Inputs and Assumptions
Hollingsworth & Vose Company - Hawkinsville, Georgia

Control Technology: Osprey Rotary Drum 3 Stage
Source: Rotary Fiberizer Sources
Pollutant to be Controlled: Particulate Matter (PM)

Parameter Input (units) Reference
Control
Control Efficiency 98.0 (%) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. 

Capital Cost
Osprey Rotary Drum 3 Stage Installation per Unit 675,000 ($/installation) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016.

Total Number of Units 22 Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. 

Labor Cost
Operator Cost $23.69 ($/hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. 

Maintenance Cost $29.76 ($/hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. 

Total Operating Labor Cost $53.45 ($/hr) Representative of operating labor costs.

Other Associated Costs and Parameters
Annual Hours of Operation 8,760 (hrs/yr) Assumes continuous annual operation.

Annual Operating Labor Required 95.0 (hrs/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. Hours of operation is on a per unit basis.

Annual Maintenance Labor Required 24.0 (hrs/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 12, 2016. Hours of operation is on a per unit basis.

Fan Electricity Demand 135.0 (kW) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. Electricity demand is on a per unit basis.

Annual Electricity Usage 1,182,600 (kW-hr/yr) (fan electricity demand [kW]) x (annual hours of operation [hrs/yr])

Electricity Cost 0.07 ($/kW-hr) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. 

Landfill Cost 22.5 ($/ton) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. 

Annual Landfill Throughput 75.5 (tons/yr) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. 

Filter Replacement Cost (Drum Filter, MERV 11, MERV 15) 16,678 ($/replacement) Information provided by Hollingsworth & Vose Company via correspondence dated September 16, 2016. Represents total cost for drum filter, MERV 11 and MERV 15 replacements.

Filter Replacement Frequency 0.5 (yr/replacement) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. Filter economic life is on an annual basis.

Annual Production Loses 2,000 ($/unit) Information provided by Hollingsworth & Vose Company via correspondence dated September 8, 2016. Value calculated by Hollingsworth & Vose Company based on production loss analysis.

Uncontrolled Emission Estimates
All Units
Filterable PM10 Emissions Estimate 1,674 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of rotary fine and rotary coarse emissions for all units combined.

Condensable PM10 Emissions Estimate 14.3 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of rotary fine and rotary coarse emissions for all units combined.

Filterable PM2.5 Emissions Estimate 1,436 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of rotary fine and rotary coarse emissions for all units combined.

Condensable PM2.5 Emissions Estimate 14.3 (tons/yr) Data based on March 2016 source test data prepared by Bison Engineering, Inc. Value represents the sum of rotary fine and rotary coarse emissions for all units combined.

Per Unit
Filterable PM10 Emissions Estimate 76.1 (tons/yr) (filterable PM10 uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Condensable PM10 Emissions Estimate 0.6 (tons/yr) (condensable PM10 uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Filterable PM2.5 Emissions Estimate 65.3 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Condensable PM2.5 Emissions Estimate 0.6 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate all units [tons/yr]) / (total number of units)

Controlled Emission Estimates
All Units
Filterable PM10 Emissions Estimate (Particulate Removed) 1,641 (tons/yr) (filterable PM10 uncontrolled emissions estimate for all units [tons/yr]) x (control efficiency [%] / 100)

Condensable PM10 Emissions Estimate (Particulate Removed) 0 (tons/yr) Control efficiency applies to filterable particulate only.

Filterable PM2.5 Emissions Estimate (Particulate Removed) 1,407 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate for all units [tons/yr]) x (control efficiency [%] / 100)

Condensable PM2.5 Emissions Estimate (Particulate Removed) 0 (tons/yr) Control efficiency applies to filterable particulate only.

Filterable PM10 Emissions Estimate (Particulate Emitted) 33.5 (tons/yr) (filterable PM10 uncontrolled emissions estimate for all units [tonsyr]) - (filterable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr])

Condensable PM10 Emissions Estimate (Particulate Emitted) 14.3 (tons/yr) (condensable PM10 uncontrolled emissions estimate for all units [tonsyr]) - (condensable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr])

Filterable PM2.5 Emissions Estimate (Particulate Emitted) 28.7 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate for all units [tonsyr]) - (filterable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr])

Condensable PM2.5 Emissions Estimate (Particulate Emitted) 14.3 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate for all units [tonsyr]) - (condensable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr])

Per Unit
Filterable PM10 Emissions Estimate (Particulate Removed) 74.6 (tons/yr) (filterable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Condensable PM10 Emissions Estimate (Particulate Removed) 0 (tons/yr) (condensable PM10 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Filterable PM2.5 Emissions Estimate (Particulate Removed) 63.9 (tons/yr) (filterable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Condensable PM2.5 Emissions Estimate (Particulate Removed) 0 (tons/yr) (condensable PM2.5 controlled emissions estimate [particulate removed] for all units [tons/yr]) / (total number of units)

Filterable PM10 Emissions Estimate (Particulate Emitted) 1.52 (tons/yr) (filterable PM10 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (filterable PM10 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Condensable PM10 Emissions Estimate (Particulate Emitted) 0.65 (tons/yr) (condensable PM10 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (condensable PM10 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Filterable PM2.5 Emissions Estimate (Particulate Emitted) 1.31 (tons/yr) (filterable PM2.5 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (filterable PM2.5 controlled emissions estimate [particulate emitted] per unit [tons/yr])

Condensable PM2.5 Emissions Estimate (Particulate Emitted) 0.65 (tons/yr) (condensable PM2.5 uncontrolled emissions estimate [particulate emitted] per unit [tons/yr]) - (condensable PM2.5 controlled emissions estimate [particulate emitted] per unit [tons/yr])
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Table C-2
Ductwork Installation Inputs and Assumptions
Hollingsworth & Vose Company - Hawkinsville, Georgia

Parameter (Units) Value
Year (Cost Adjustment) 2014
Volumetric Flow Rate (ft³/min) (1) 22,000
Material Conveyed (2) Fine, dry dusts and powders
Duct Transport Velocity (ft/min) (2) 3,000
Estimated Duct Diameter (ft) (a) 37
Cross-sectional Area of Duct (ft²) (b) 1,075.21
Straight Steel Duct Type (3) CS_GCS1
Length of Duct (ft) (4) 150
Elbow Type (5) E_GCS
Number of Elbows (4) 4
Plastic Damper Type (5) DBI_GCS
Number of Dampers (4) 1

Notes:

(a) Estimated duct diameter (in) = ([4/π] x [volumetric flow rate {ft³/min}] / [duct transport velocity {ft/min}])1/2

x (12 in/ft)

(b) Cross-sectional area of duct (ft²) = (π/4) x (duct diameter [ft])² 

References:

(1) Assumed volumetric flow rate for a single unit installation provided by Hollingsworth & Vose Company.

(2) U.S. EPA Air Pollution Control Cost Manual Section 2, Chapter 1, Table 1.3, "Minimum Transport for

Materials Conveyed", or Table 1.4, "Minimum Duct Velocities for Selected Materials".

(3) U.S. EPA Air Pollution Cost Control Manual Section 2, Chapter 1, Table 1.9, "Parameters for Straight

Steel Ductwork Cost Equations". Representative of galvanized carbon steel sheet material.

(4) Assumed ductwork value required per unit installation.

(5) U.S. EPA Air Pollution Cost Control Manual Section 2, Chapter 1, Table 1.10, "Parameters for Plastic

Ductwork Cost Equations". Representative of galvanized carbon steel sheet material.
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Table C-3
Estimated Ductwork Installation Cost Summary
Hollingsworth & Vose Company - Hawkinsville, Georgia

Ventilation Component
Ductwork Elbow Damper

Type (1) Circular - spiral Elbow Dampers - butterfly/insulated
Material (1) Galvanized carbon steel sheet Galvanized carbon steel sheet Galvanized carbon steel sheet
Insulation Thickness (in) (1) None -- --
Equation Type (1) Power Function Exponential Exponential
Parameter a (1) 0.322 30.4 45.5
Parameter b (1) 1.22 0.0594 0.0597
Equation Range (D, in.) (1) 3 - 84 6 - 84 4 - 40
Cost of Single Component (a) $42.29 $439.06 $664.49
Cost of Entire Component (b) $6,343.29 $1,756.25 $664.49

Total Installation Cost = (5) $8,760.00

Notes:

(a) Power Function Cost Equation: Cost of single component ($) = (parameter a) x (duct diameter [in])(parameter b) (2)

Exponential Function Cost Equation: Cost of single component ($) = (parameter a) x e ([parameter b] x [duct diameter {in}]) (2)

Linear Function Cost Equation: Cost of single component ($) = (parameter a) + (parameter b) x (duct diameter [in]) (2)

Duct diameter (in) = 37 (4)

(b) Cost of entire length ($) = (cost of single component [$]) x (total length of ductwork or number of components)

Length of ductwork (ft) = 150 (4)

Number of elbows = 4 (4)

Number of dampers = 1 (4)

References:

(1) U.S. EPA Air Pollution Control Cost Manual (December 1995), Section 2, Chapter 1, "Hoods, Ductwork, and Stacks". Information based on values shown inTable C-2, Ductwork Installation

Inputs and Assumptions.

(2) U.S. EPA Air Pollution Control Cost Manual (December 1995), Section 2, Chapter 1, Equation 1.40, 1.41, or 1.42.

(3) U.S. EPA Air Pollution Control Cost Manual assumes second quarter, 1993 U.S. dollars when estimating total capital investment.

(4) See Table C-2, Ductwork Installation Inputs and Assumptions.

(5) Value represents the total cost of all components rounded to the nearest tenth dollar.

Parameter
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Table C-4

Hollingsworth & Vose Company - Hawkinsville, Georgia

Cost Items Cost Methodology Cost ($) Reference
DIRECT CAPITAL COSTS

(1) Purchased Equipment Cost
Basic Equipment/Services (A) Vendor Quote 701,017 Information provided by Anguil Environmental Systems, Inc. proposal dated October 19, 2015. Value based on ratio of quoted airflow (59,000 acfm) to the fiberizer stack required airlow (44,000 acfm).
Instrumentation 0.10 (A) 70,102 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Sales Taxes 0.03 (A) 21,031 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Freight 0.05 (A) 35,051 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Subtotal (B) 827,200

(2) Direct Installation
Foundations & Supports 0.08 (B) 66,176 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Handling & Erection 0.14 (B) 115,808 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Electrical 0.04 (B) 33,088 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Piping 0.02 (B) 16,544 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Ductwork 8,760 See Table C-3, Estimated Ductwork Installation Cost Summary.
Insulation for Ductwork 0.01 (B) 8,272 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Painting 0.01 (B) 8,272 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Subtotal (C) 256,900

(3) Site Preparation (SP) As required 0 Conservativley assumes no additional site prepartion costs.
(4) Building Preparation (Bldg) As required 0 Conservatively assumes no additional building preparation costs.

Total Direct Capital Costs (DCC): (B) + (C) + (SP) + (Bldg) 1,084,100

INDIRECT CAPITAL COSTS
Engineering, Supervision 0.10 (B) 82,720 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Construction & Field Expenses 0.05 (B) 41,360 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Construction Contractor Fee 0.10 (B) 82,720 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Start-up 0.02 (B) 16,544 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Performance Test 0.01 (B) 8,272 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Contingencies 0.03 (B) 24,816 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".

Total Indirect Capital Costs (ICC): 256,432

TOTAL CAPITAL INVESTMENT (TCI): (DCC) + (ICC) 1,340,532

ANNUALIZED COST OF CAPITAL INVESTMENT
Interest Rate (i) 7% Default assumption.
Control System Economic Life (n) 10 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Capital Recovery Factor (CRF) {[i(1+i)n} / {(1+i)n-1}] 0.142 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Capital Recovery Cost (CRC) (CRF) x (TCI) 190,862 Calculated value.

DIRECT ANNUAL COSTS
(1) Operating Labor

Inputs: Operator Labor Hourly Cost ($/hr) = $23.69 See Table C-1, Facility Inputs and Assumptions.
Hours of Operation per Shift (hrs/shift) = 0.108 See Table C-1, Facility Inputs and Assumptions.

Operating Shifts per Day (shifts/day) = 3 See Table C-1, Facility Inputs and Assumptions.
Number of Days per Week (days/wk) = 7 Assumes continuous weekly operation.

Number of Weeks per Year (wk/yr) = 52 Assumes continuous annual operation.
Operator (O) 2,794 Operator labor cost ($/yr) = (operator labor hourly cost [$/hr]) x (hours of operation per shift [hrs/shift]) x (operating shifts per dat [shifts/day]) x (number of days per week [days/wk]) x (number of weeks per year [wk/yr])
Supervisor 0.15 (O) 419 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".

(2) Maintenance 
Inputs: Maintenance Labor Hourly Cost ($/hr) = $29.76 See Table C-1, Facility Inputs and Assumptions.

Hours of Operation per Shift (hrs/shift) = 0.108 See Table C-1, Facility Inputs and Assumptions.
Operating Shifts per Day (shifts/day) = 3 See Table C-1, Facility Inputs and Assumptions.

Days per week (days/wk) = 7 Assumes continuous weekly operation.
Weeks per year (wk/yr) = 52 Assumes continuous annual operation.

Labor 3,510 Maintenance labor cost ($/yr) = (maintenance labor hourly cost [$/hr]) x (hours of operation per shift [hrs/shift]) x (operating shifts per dat [shifts/day]) x (number of days per week [days/wk]) x (number of weeks per year [wk/yr])
Materials 100% of Maintenance Labor 3,510 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".

(3) Utilities 
Electrical Inputs: Cost ($/kW-hr)= 0.07 See Table A-1, Facility Inputs and Assumptions.

Electricity Usage Rate (kW-hr/yr) = 1,642,628 See Table A-1, Facility Inputs and Assumptions.
Electricity Cost ($/unit) = 114,984 Calculated value

Natural Gas Inputs: Cost ($/MMBtu) = 3.80 See Table A-1, Facility Inputs and Assumptions.
Annual Natural Gas Throughput (MMBtu/yr) = 32,375 See Table A-1, Facility Inputs and Assumptions.

Natural Gas Cost ($/unit) = 123,024 Calculated value.
Total Direct Annual Costs (DAC): 248,241

INDIRECT OPERATING COSTS
Overhead 60% of oper. labor & maintenance 6,140 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Property Taxes 1% (TCI) 13,405 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Insurance 1% (TCI) 13,405 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".
Adminstrative charges 2% (TCI) 26,811 EPA Air Pollution Control Cost Manual (September 2000). Assumption based on information provided in Section 3.2 Chapter 2, "Incinerators".

Total Indirect Operating Costs (IOC): 59,761

OPERATING ANNUALIZED COSTS (OAC): (DAC) + (IOC) 308,002

TOTAL ANNUALIZED COST (TAC) (CRC) + (OAC) 498,863

Cost Effectiveness for CO (CCE)
Control Device Loading Rate (tons/yr) (E) 143 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.
Control Device Efficiency (%) (CE) 99.0 See Table C-1, Facility Inputs and Assumptions.
Pollutant Removed by Control Device (tons/yr) (PR) (E) x (CE) / 100 141.60 Calculated value.
Cost Effectiveness ($/ton pollutant removed) (CCE) (TAC) / (PR) $3,523.07 Calculated value.

Regenerative Thermal Oxidizer (RTO) Cost Effectiveness Analysis for Carbon Monoxide (CO) - Rotary Fiberizer Sources
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Table C-5
Osprey Rotary Drum 4 Stage (HEPA) Cost Effectiveness Analysis for Particulate Matter (PM) - Rotary Fiberizer Sources
Hollingsworth & Vose Company - Hawkinsville, Georgia

Cost Items Cost Methodology Cost ($) Reference
DIRECT CAPITAL COSTS

(1) Purchased Equipment Cost
Basic Equipment/Services (A) Vendor Quote 725,000 See Table C-1, Facility Inputs and Assumptions.
Instrumentation 0.10 (A) 72,500 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Sales Taxes 0.03 (A) 21,750 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Freight 0.05 (A) 36,250 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Subtotal (B) 855,500

(2) Direct Installation
Foundations & Supports 0.04 (B) 34,220 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Handling & Erection 0.50 (B) 427,750 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Electrical 0.08 (B) 68,440 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Piping 0.01 (B) 8,555 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Ductwork 8,760 See Table C-3, Estimated Ductwork Installation Cost Summary.
Insulation for Ductwork 0.07 (B) 59,885 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Painting 0.04 (B) 34,220 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Subtotal (C) 641,800

(3) Site Preparation (SP) As required 0 Conservatively assumes no additional site preparation costs.
(4) Building Preparation (Bldg) As required 0 Conservatively assumes no additional building preparation costs.

Total Direct Capital Costs (DCC): (B) + (C) + (SP) + (Bldg) 1,497,300

INDIRECT CAPITAL COSTS
Engineering, Supervision 0.10 (B) 85,550 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Construction & Field Expenses 0.20 (B) 171,100 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Construction Contractor Fee 0.10 (B) 85,550 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Start-up 0.01 (B) 8,555 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Performance Test 0.01 (B) 8,555 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Contingencies 0.03 (B) 25,665 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

Total Indirect Capital Costs (ICC): 385,000

TOTAL CAPITAL INVESTMENT (TCI): (DCC) + (ICC) 1,882,300
Total Cost of Drum Filter, MERV 11, and MERV 14 Filter Set (TCFOther) 16,678 See Table C-1, Facility Inputs and Assumptions.
Total Cost of HEPA Filter Set (TCFHEPA) 19,866 See Table C-1, Facility Inputs and Assumptions.

ADJUSTED CAPITAL INVESTMENT (ATCI): (TCI) - (TCFOther) - (TCFHEPA) 1,845,756

ANNUALIZED COST OF CAPITAL INVESTMENT (All Equipment)
Interest Rate (i) 7% Default assumption.
Control System Economic Life (n) 20 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Capital Recovery Factor (CRF) {[i(1+i)n} / {(1+i)n-1}] 0.094 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Capital Recovery Cost (CRC) (CRF) x (ATCI) 174,200

DIRECT ANNUAL COSTS
(1) Operating Labor

Inputs: Operator Labor Hourly Cost ($/hr) = $23.69 See Table C-1, Facility Inputs and Assumptions.
Annual Hours of Labor (hrs/yr) = 95 See Table C-1, Facility Inputs and Assumptions.

Operator (O) 2,251 Operator labor cost ($/yr) = (operator labor hourly cost [$/hr]) x (annual hours of labor [hrs/yr])
Supervisor 0.15 (O) 300 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

(2) Maintenance 
Inputs: Maintenance Labor Hourly Cost ($/hr) = $29.76 See Table C-1, Facility Inputs and Assumptions.

Annual Hours of Labor (hrs/yr) = 24 See Table C-1, Facility Inputs and Assumptions.
Labor 714 Maintenance labor cost ($/yr) = (maintenance labor hourly cost [$/hr]) x (annual hours of labor [hrs/yr])
Materials 100% of Maintenance Labor 714 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

(3) Utilities 
Electrical Inputs: Electricity Cost ($/kW-hr) = 0.07 See Table C-1, Facility Inputs and Assumptions.

Electricity Usage Rate (kW-hr/yr) = 1,419,120 See Table C-1, Facility Inputs and Assumptions.
Annual Electricity Cost ($/yr-unit) = 99,300 Annual electricity cost ($/yr-unit) = (electricity cost [$/kW-hr]) x (electricity usage rate [kW-hr/yr]) 

Landfill Inputs: Landfill Cost ($/ton) = 22.50 See Table C-1, Facility Inputs and Assumptions.
Annual Landfill Throughput (tons/yr) = 76.30 See Table C-1, Facility Inputs and Assumptions.

Annual Landfill Cost ($/yr-unit) = 1,700 Annual landfill cost ($/yr-unit) = (landfill cost [$/ton]) x (annual landfill throughput [tons/yr])
ANNUALIZED COST OF CAPITAL INVESTMENT (Filters)

Interest Rate (i) 7% Default assumption.
(1) Drum Filter, MERV 11, MERV 14

Filter Replacement Frequency (nOther) 0.5 See Table C-1, Facility Inputs and Assumptions.
Capital Recovery Factor (CRFOther) {[i(1+i)n} / {(1+i)n-1}] 2.104 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

(2) HEPA
Filter Replacement Frequency (nHEPA) 5.0 See Table C-1, Facility Inputs and Assumptions.
Capital Recovery Factor (CRFHEPA) {[i(1+i)n} / {(1+i)n-1}] 0.244 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

Capital Recovery Cost of Filters (CRCF) (CRFOther) x (TCFOther) + (CRFHEPA) x (TCFHEPA) 39,942

Total Direct Annual Costs (DAC): 144,921

INDIRECT OPERATING COSTS
Overhead 60% of oper. labor & maintenance 2,400 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Property Taxes 1% (TCI) 18,800 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Insurance 1% (TCI) 18,800 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Administrative charges 2% (TCI) 37,600 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Annual Production Losses 2,150 See Table C-1, Facility Inputs and Assumptions.

Total Indirect Operating Costs (IOC): 79,750

OPERATING ANNUALIZED COSTS (OAC): (DAC) + (IOC) 224,671

TOTAL ANNUALIZED COST (TAC) (CRCF) + (CRC) + (OAC) 438,814

Cost Effectiveness for PM10 (CCE1)
Control Device Loading Rate (tons/yr) (E)

Filterable PM10 76.1 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.
Condensable PM10 0.65 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.

Control Device Efficiency (%) (CE) 99.0 See Table C-1, Facility Inputs and Assumptions.
Pollutant Removed by Control Device (tons/yr) (PR) (E) x (CE) / 100

Filterable PM10 75.3 Calculated value.
Condensable PM10 0 Control device does not remove condensable PM.

Cost Effectiveness ($/ton pollutant removed) (CCE1) (TAC) / (PR) $5,823.87 Calculated value.

Cost Effectiveness for PM2.5 (CCE2)
Control Device Loading Rate (tons/yr) (E)

Filterable PM2.5 65.3 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.
Condensable PM2.5 0.65 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.

Control Device Efficiency (%) (CE) 99.0 See Table C-1, Facility Inputs and Assumptions.
Pollutant Removed by Control Device (tons/yr) (PR) (E) x (CE) / 100

Filterable PM2.5 64.6 Calculated value.
Condensable PM2.5 0 Control device does not remove condensable PM.

Cost Effectiveness ($/ton pollutant removed) (CCE2) (TAC) / (PR) $6,792.56 Calculated value.
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Table C-6
Tri-Mer Ceramic Filtration Cost Effectiveness Analysis for Particulate Matter (PM) - Rotary Fiberizer Sources
Hollingsworth & Vose Company - Hawkinsville, Georgia

Cost Items Cost Methodology Cost ($) Reference
DIRECT CAPITAL COSTS

(1) Purchased Equipment Cost
Basic Equipment/Services (A) Vendor Quote 960,000 See Table C-1, Facility Inputs and Assumptions.
Instrumentation 0.10 (A) 96,000 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Sales Taxes 0.03 (A) 28,800 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Freight 0.05 (A) 48,000 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Subtotal (B) 1,132,800

(2) Direct Installation
Foundations & Supports 0.04 (B) 45,312 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Handling & Erection 0.50 (B) 566,400 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Electrical 0.08 (B) 90,624 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Piping 0.01 (B) 11,328 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Ductwork 8,760 See Table C-3, Estimated Ductwork Installation Cost Summary.
Insulation for Ductwork 0.07 (B) 79,296 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Painting 0.04 (B) 45,312 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Subtotal (C) 847,000

(3) Site Preparation (SP) As required 0 Conservatively assumes no additional site preparation costs.
(4) Building Preparation (Bldg) As required 0 Conservatively assumes no additional building preparation costs.

Total Direct Capital Costs (DCC): (B) + (C) + (SP) + (Bldg) 1,979,800

INDIRECT CAPITAL COSTS
Engineering, Supervision 0.10 (B) 113,280 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Construction & Field Expenses 0.20 (B) 226,560 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Construction Contractor Fee 0.10 (B) 113,280 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Start-up 0.01 (B) 11,328 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Performance Test 0.01 (B) 11,328 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Contingencies 0.03 (B) 33,984 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

Total Indirect Capital Costs (ICC): 509,800

TOTAL CAPITAL INVESTMENT (TCI): (DCC) + (ICC) 2,489,600
Total Cost of Filter Set (TCFFilter) 180,000 See Table C-1, Facility Inputs and Assumptions.

ADJUSTED CAPITAL INVESTMENT (ATCI): (TCI) - (TCFFilter) 2,309,600

ANNUALIZED COST OF CAPITAL INVESTMENT (All Equipment)
Interest Rate (i) 7% Default assumption.
Control System Economic Life (n) 20 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Capital Recovery Factor (CRF) {[i(1+i)n} / {(1+i)n-1}] 0.094 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Capital Recovery Cost (CRC) (CRF) x (ATCI) 218,000

DIRECT ANNUAL COSTS
(1) Operating Labor

Inputs: Operator Labor Hourly Cost ($/hr) = $23.69 See Table C-1, Facility Inputs and Assumptions.
Annual Hours of Labor (hrs/yr) = 96 See Table C-1, Facility Inputs and Assumptions.

Operator (O) 2,274 Operator labor cost ($/yr) = (operator labor hourly cost [$/hr]) x (annual hours of labor [hrs/yr])
Supervisor 0.15 (O) 300 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

(2) Maintenance 
Inputs: Maintenance Labor Hourly Cost ($/hr) = $29.76 See Table C-1, Facility Inputs and Assumptions.

Annual Hours of Labor (hrs/yr) = 24 See Table C-1, Facility Inputs and Assumptions.
Labor 714 Maintenance labor cost ($/yr) = (maintenance labor hourly cost [$/hr]) x (annual hours of labor [hrs/yr])
Materials 100% of Maintenance Labor 714 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

(3) Utilities 
Electrical Inputs: Electricity Cost ($/kW-hr) = 0.07 See Table C-1, Facility Inputs and Assumptions.

Electricity Usage Rate (kW-hr/yr) = 1,095,000 See Table C-1, Facility Inputs and Assumptions.
Annual Electricity Cost ($/yr-unit) = 76,700 Annual electricity cost ($/yr-unit) = (electricity cost [$/kW-hr]) x (electricity usage rate [kW-hr/yr]) 

Landfill Inputs: Landfill Cost ($/ton) = 22.50 See Table C-1, Facility Inputs and Assumptions.
Annual Landfill Throughput (tons/yr) = 110.30 See Table C-1, Facility Inputs and Assumptions.

Annual Landfill Cost ($/yr-unit) = 2,500 Annual landfill cost ($/yr-unit) = (landfill cost [$/ton]) x (annual landfill throughput [tons/yr])
ANNUALIZED COST OF CAPITAL INVESTMENT (Filters)

Interest Rate (i) 7% Default assumption.
Filter Replacement Frequency (n) 10 See Table C-1, Facility Inputs and Assumptions.
Capital Recovery Factor (CRFFilter) {[i(1+i)n} / {(1+i)n-1}] 0.142 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Capital Recovery Cost of Filters (CRCF) (CRFFilter) x (TCFFilter) 25,628

Total Direct Annual Costs (DAC): 108,831

INDIRECT OPERATING COSTS
Overhead 60% of oper. labor & maintenance 2,400 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Property Taxes 1% (TCI) 24,900 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Insurance 1% (TCI) 24,900 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Administrative charges 2% (TCI) 49,800 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Annual Production Losses 2,150 See Table C-1, Facility Inputs and Assumptions.

Total Indirect Operating Costs (IOC): 104,150

OPERATING ANNUALIZED COSTS (OAC): (DAC) + (IOC) 212,981

TOTAL ANNUALIZED COST (TAC) (CRCF) + (CRC) + (OAC) 456,609

Cost Effectiveness for PM10 (CCE1)
Control Device Loading Rate (tons/yr) (E)

Filterable PM10 76.1 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.
Condensable PM10 0.65 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.

Control Device Efficiency (%) (CE) 99.0 See Table C-1, Facility Inputs and Assumptions.
Pollutant Removed by Control Device (tons/yr) (PR) (E) x (CE) / 100

Filterable PM10 75.35 Calculated value.
Condensable PM10 0 Control device does not remove condensable PM.

Cost Effectiveness ($/ton pollutant removed) (CCE1) (TAC) / (PR) $6,060.04 Calculated value.

Cost Effectiveness for PM2.5 (CCE2)
Control Device Loading Rate (tons/yr) (E)

Filterable PM2.5 65.3 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.
Condensable PM2.5 0.65 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.

Control Device Efficiency (%) (CE) 99.0 See Table C-1, Facility Inputs and Assumptions.
Pollutant Removed by Control Device (tons/yr) (PR) (E) x (CE) / 100

Filterable PM2.5 64.60 Calculated value.
Condensable PM2.5 0 Control device does not remove condensable PM.

Cost Effectiveness ($/ton pollutant removed) (CCE2) (TAC) / (PR) $7,068.01 Calculated value.
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Table C-7
Osprey Rotary Drum (3 stage) Cost Effectiveness Analysis for Particulate Matter (PM) - Rotary Fiberizer Sources
Hollingsworth & Vose Company - Hawkinsville, Georgia

Cost Items Cost Methodology Cost ($) Reference
DIRECT CAPITAL COSTS

(1) Purchased Equipment Cost
Basic Equipment/Services (A) Vendor Quote 675,000 See Table C-1, Facility Inputs and Assumptions.
Instrumentation 0.10 (A) 67,500 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Sales Taxes 0.03 (A) 20,250 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Freight 0.05 (A) 33,750 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Subtotal (B) 796,500

(2) Direct Installation
Foundations & Supports 0.04 (B) 31,860 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Handling & Erection 0.50 (B) 398,250 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Electrical 0.08 (B) 63,720 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Piping 0.01 (B) 7,965 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Ductwork 8,760 See Table C-3, Estimated Ductwork Installation Cost Summary.
Insulation for Ductwork 0.07 (B) 55,755 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Painting 0.04 (B) 31,860 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Subtotal (C) 598,200

(3) Site Preparation (SP) As required 0 Conservatively assumes no additional site preparation costs.
(4) Building Preparation (Bldg) As required 0 Conservatively assumes no additional building preparation costs.

Total Direct Capital Costs (DCC): (B) + (C) + (SP) + (Bldg) 1,394,700

INDIRECT CAPITAL COSTS
Engineering, Supervision 0.10 (B) 79,650 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Construction & Field Expenses 0.20 (B) 159,300 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Construction Contractor Fee 0.10 (B) 79,650 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Start-up 0.01 (B) 7,965 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Performance Test 0.01 (B) 7,965 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Contingencies 0.03 (B) 23,895 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

Total Indirect Capital Costs (ICC): 358,400

TOTAL CAPITAL INVESTMENT (TCI): (DCC) + (ICC) 1,753,100
Total Cost of Filter Set (TCFFilter) 16,678 See Table C-1, Facility Inputs and Assumptions.

ADJUSTED CAPITAL INVESTMENT (ATCI): (TCI) - (TCFFilter) 1,736,422

ANNUALIZED COST OF CAPITAL INVESTMENT (All Equipment)
Interest Rate (i) 7% Default assumption.
Control System Economic Life (n) 20 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Capital Recovery Factor (CRF) {[i(1+i)n} / {(1+i)n-1}] 0.094 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Capital Recovery Cost (CRC) (CRF) x (ATCI) 163,900

DIRECT ANNUAL COSTS
(1) Operating Labor

Inputs: Cost ($/hr) = $23.69 See Table C-1, Facility Inputs and Assumptions.
Annual hours of Labor Required (hrs/yr) = 95 See Table C-1, Facility Inputs and Assumptions.

Operator (O) 2,251 Operator labor cost ($/yr) = (Operator labor hourly cost [$/hr]) x (Annual hours of labor required [hrs/yr])
Supervisor 0.15 (O) 300 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

(2) Maintenance 
Inputs: Cost ($/hr) = $29.76 See Table C-1, Facility Inputs and Assumptions.

Annual hours of Labor Required (hrs/yr) = 24.000 See Table C-1, Facility Inputs and Assumptions.
Labor 714 Maintenance labor cost ($/yr) = (Maintenance labor hourly cost [$/hr]) x (Annual hours of labor required [hrs/yr])
Materials 100% of Maintenance Labor 714 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".

(3) Utilities 
Electrical Inputs: Electricity Cost ($/kW-hr)= 0.07 See Table C-1, Facility Inputs and Assumptions.

Electricity Usage Rate (kW-hr/yr) = 1,182,600 See Table C-1, Facility Inputs and Assumptions. Value assumes continuous operation.
Electricity Cost ($/unit) = 82,800 Annual electricity unit cost ($/unit) = (electricity cost [$/kW-hr]) x (electricity usage rate [kW-hr/yr]) 

Landfill Inputs: Landfill Cost ($/ton) = 22.50 See Table C-1, Facility Inputs and Assumptions.
Annual Landfill Throughput (tons/yr) = 75.50 See Table C-1, Facility Inputs and Assumptions.

Landfill Cost ($/unit) 1,700 Landfill cost ($/unit) = (landfill cost [$/ton]) x (annual landfill throughput [tons/yr])
ANNUALIZED COST OF CAPITAL INVESTMENT (Filters)

Interest Rate (i) 7% Default assumption.
Filter Replacement Frequency (nFilter) 0.5 See Table C-1, Facility Inputs and Assumptions.
Capital Recovery Factor (CRFFilter) {[i(1+i)n} / {(1+i)n-1}] 2.104 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Capital Recovery Cost of Filters (CRCF) (CRFFilter) x (TCFFilter) 35,097

Total Direct Annual Costs (DAC): 123,576

INDIRECT OPERATING COSTS
Overhead 60% of oper. labor & maintenance 2,400 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Property Taxes 1% (TCI) 17,500 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Insurance 1% (TCI) 17,500 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Administrative charges 2% (TCI) 35,100 EPA Air Pollution Control Cost Manual (December 1998). Assumption based on information provided in Section 6 Chapter 1, "Baghouses and Filters".
Annual Production Losses 2,000 See Table C-1, Facility Inputs and Assumptions.

Total Indirect Operating Costs (IOC): 74,500

OPERATING ANNUALIZED COSTS (OAC): (DAC) + (IOC) 198,076

TOTAL ANNUALIZED COST (TAC) (CRCF) + (CRC) + (OAC) 397,074

Cost Effectiveness for PM10 (CCE1)
Control Device Loading Rate (tons/yr) (E)

Filterable PM10 76.1 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.
Condensable PM10 0.65 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.

Control Device Efficiency (%) (CE) 98.0 See Table C-1, Facility Inputs and Assumptions.
Pollutant Removed by Control Device (tons/yr) (PR) (E) x (CE) / 100

Filterable PM10 74.59 Calculated value.
Condensable PM10 0 Control device does not remove condensable PM.

Cost Effectiveness ($/ton pollutant removed) (CCE1) (TAC) / (PR) $5,323.67 Calculated value.

Cost Effectiveness for PM2.5 (CCE2)
Control Device Loading Rate (tons/yr) (E)

Filterable PM2.5 65.3 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.
Condensable PM2.5 0.65 See Table C-1, Facility Inputs and Assumptions. Value represents per unit total.

Control Device Efficiency (%) (CE) 98.0 See Table C-1, Facility Inputs and Assumptions.
Pollutant Removed by Control Device (tons/yr) (PR) (E) x (CE) / 100

Filterable PM2.5 63.95 Calculated value.
Condensable PM2.5 0 Control device does not remove condensable PM.

Cost Effectiveness ($/ton pollutant removed) (CCE2) (TAC) / (PR) $6,209.17 Calculated value.
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Table C-8
Incremental Cost Effectiveness Analysis for Particulate Matter - Rotary Fiberizer Sources
Hollingsworth & Vose Company - Hawkinsville, Georgia

Economic Impacts Energy Impacts

Osprey Rotary Drum (4 Stage)
Filterable PM10 76.1 (1) 99.0 (1) 75.3 (1) 438,814 (1) 5,824 (1) 54,843
Filterable PM2.5 65.3 (1) 99.0 (1) 64.6 (1) 438,814 (1) 6,793 (1) 63,965

Tri-Mer Ceramic Filtration
Filterable PM10 76.1 (4) 99.0 (4) 75.3 (4) 456,609 (4) 6,060 (4) 78,224
Filterable PM2.5 65.3 (4) 99.0 (4) 64.6 (4) 456,609 (4) 7,068 (4) 91,235

Osprey Rotary Drum (3 stage)
Filterable PM10 76.1 (3) 98.0 (3) 74.6 (3) 397,074 (3) 5,324 (3) --
Filterable PM2.5 65.3 (3) 98.0 (3) 63.9 (3) 397,074 (3) 6,209 (3) --

Notes:

(a) Incremental cost effectiveness ($/ton) = ([annualized cost for control {$}] - [annualized cost for the next most effective control {$}]) / ([pollutant removed by control {tons/yr}] (2)

- [pollutant removed by the next most effective control {tons/yr}]) 

References:

(1) See Table C-5, Osprey Rotary Drum 4 Stage (HEPA) Cost Effectiveness Analysis for Particulate Matter (PM) - Rotary Fiberizer Sources.

(2) Represents the additional cost to control emissions beyond the next most effective device.

(3) See Table C-7, Osprey Rotary Drum (3 stage) Cost Effectiveness Analysis for Particulate Matter (PM) - Rotary Fiberizer Sources.

(4) See Table C-6, Tri-Mer Ceramic Filtration Cost Effectiveness Analysis for Particulate Matter (PM) - Rotary Fiberizer Sources.

Environmental 
ImpactsFuel Electricity

(kW-hr/yr)

Total 
Annualized Cost

($)

Cost 
Effectiveness

($/ton)

Incremental 
Cost Effectiveness (a)

($/ton)

Control Device
Control Device
Loading Rate

(tons/yr)

Filterable 
Particulate Control 

Efficiency 
(%)

Pollutant Removed 
by Control Device

(tons/yr)

1,419,120None

None

None

Landfill

Landfill

Landfill

1,095,000 (4)

1,182,600 (3)

(1)
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1.0 INTRODUCTION 
Hollingsworth & Vose Company (H&V), through Hyalus, Inc. (a wholly owned subsidiary of H&V),) is 
proposing to construct a new major stationary source consisting of a specialty glass fiber manufacturing 
facility (proposed facility) in Hawkinsville, Georgia.  The proposed facility will be located adjacent to an 
existing minor stationary source in Hawkinsville (existing facility) which manufactures specialty aqueous 
and solvent based filter paper by continuous web process under Title V Operating Permit No. 2621-235-
0008-V-04-0.  The proposed facility will consist of a melt furnace, forehearths, rotary fiberizing units, and 
associated equipment.  The proposed facility will be located contiguously on the same property as the 
existing facility.  However, because the proposed facility and the existing facility do not to the “same 
industrial grouping” - that is, they do not belong to the same ‘‘Major Group’’ and have separate two-digit 
SIC codes as described in the Standard Industrial Classification Manual - the proposed facility will be a 
separate major stationary source.   

The proposed facility will be located in an attainment/unclassifiable area with respect to the National 
Ambient Air Quality Standard (NAAQS) for all applicable pollutants.   

The proposed facility will be one of the 28 named source categories (Glass Fiber Processing Plants) for 
which the Federal Major Source threshold is 100 tons per year, as defined in Title 40 of the Code of Federal 
Regulations (40 CFR) 52.21(b)(1)(i)(a).  Potential carbon monoxide (CO) emissions from the proposed 
facility are estimated to be above this threshold.  As a result, the proposed facility will be defined as a 
Federal Major Source, and will be subject to the New Source Review (NSR) Prevention of Significant 
Deterioration (PSD) permitting program as described in the Rules and Regulations of the State of Georgia, 
Rule 391-3-1-.02(7) (Georgia PSD Rule). 

The potential to emit (PTE) of the proposed facility is summarized in Table 1-1.  Based on the annual PTE 
estimates, CO, particulate matter, particulate matter with an aerodynamic diameter less than 10 microns 
(PM10), particulate matter with an aerodynamic diameter less than 2.5 microns (PM2.5), and oxides of 
nitrogen (NOX) exceed the applicable significant emission rates (SER) found in 40 CFR 52.21(b)(23), and 
summarized in Table 1-1.  The PTE for greenhouse gases (GHG), in CO2 equivalents (CO2e), also exceeds 
the SER.  However, there are not ambient standards for GHG, so no further analysis of GHG is included in 
this modeling report. 

Air quality analyses are required for all pollutants that exceed the PSD SER thresholds other than GHG.  
Golder has conducted the required Class I and Class II assessments. 

The modeling methodology and input data used in the modeling assessments are detailed in the remainder 
of this modeling report.  In addition to the assessments listed above, emissions of toxic air pollutants (TAPs) 
were also assessed for the proposed facility, as detailed in this modeling report.  
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2.0 FACILITY DESCRIPTION 
The proposed facility will be located in Hawkinsville, Georgia along the Ocmulgee River, which runs along 
the eastern edge of the facility property.  Hawkinsville is located in an area with minimal terrain features.  
The proposed facility location and the topography of the area immediately surrounding the proposed facility 
are shown in Figure 2-1.  An aerial photo of the proposed facility location is shown in Figure 2-2.  Additional 
details on the proposed facility and production process are shown in the following subsections. 

2.1 Process Description 
The first stage of manufacturing the glass fiber will involve melting solid raw materials in an electrically-
heated melting furnace. The molten glass will then be delivered via natural gas-fueled forehearths to 
stations that will produce the fiber using rotary fiberizers.  Natural gas will be combusted to maintain the 
necessary molten glass temperature as it passes through the forehearths. To develop emission factors for 
the facility, the fiberizers are classified as either rotary fine or rotary coarse.  In both cases, the glass fibers 
are typically hundreds of microns in length, which is what allows the fibers to form mats for collection and 
for use in final products. As a result, the aerodynamic diameters of the fibers produced by H&V are typically 
expected to exceed several microns. 

To clarify the nomenclature used by the proposed facility, a detailed process flow diagram has been 
prepared and can be found in the PSD Application (Figure 4).  Table 2-1 below summarizes the organization 
of the production line (GF1), and the fiberizers located in proposed facility (Plant HA).  

Table 2-1: Proposed Facility Processes  

 
The following is a description of the manufacturing process from raw material receipt through product 
collection, as well as descriptions of proposed emissions controls. 

2.1.1 Raw Material Loading and Blending 
Super sacks and bulk trucks of raw materials will be received from off-site sources. The raw material 
received may include, but is not limited to; soda ash, borax, syenite, sand, fluorspar, zinc oxide, potassium 
carbonate, burnt dolomite, and barium. Bulk truck and super sack raw materials will be unloaded through 
separate unloading stations for delivery up to the third floor batch tower processing area. The batch tower 
will consist of eight individual raw material hoppers. Particulate emissions from each hopper will be vented 
to atmosphere through six passive high efficiency dust filters. Raw materials in each hopper will be loaded 
by weight into batch weigh hoppers, which weigh the ingredients for the desired glass product recipe. Next, 
the weighed raw materials will be directed to the mixing tank where the glass product recipe is blended. 

Plant Production Line Furnace ID Fiberizers 

HA GF1 Melt Furnace 1 Maximum 44 Total Positions 
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Particulate emissions generated from the weigh bin and mixing tank will also be vented to atmosphere 
through a high efficiency filter bank.  

Processed material received from the mixing tank will be transported to a feed hopper. The feed hopper 
will include a chute that transfers the good batch material to a conveyor which continuously feeds processed 
material onto the top of a bed of molten glass inside the glass melt furnace. The raw material waste will be 
transported to a “bad batch” bin. The feed hopper and bad batch bin will vent particulate emissions though 
a single filter isolated by an automatic butterfly valve. 

2.1.2 Glass Melt Furnace 
Inside the glass melt furnace, newly processed material of a specific recipe will be added to the surface of 
the molten glass already present, thereby ensuring a continuous homogeneous mixture. The glass melt 
furnace will be a cold top electrically heated design. Fumes resulting from the melting of the bulk materials 
in the glass melt furnace will be vented to a baghouse for control. Controlled emissions from the particulate 
control device will exhaust through a single stack. 

2.1.3 Emergency Generator 
An emergency generator will be located onsite and will only operate to keep the glass molten in the furnace 
throat in the event that power is interrupted. Emissions will be limited through the combustion of ultra-low 
sulfur diesel fuel. 

The only non-emergency situations in which the generators will be operated is for maintenance checks and 
readiness testing recommended by the vendor or manufacturer as needed to ensure appropriate 
emergency response capabilities.  Because the generator will not operate for more than 100 hours per year 
for non-emergency purposes, the generator will qualify as an emergency engine under the applicable 
NESHAP and NSPS rules for compression ignition reciprocating internal combustion engines. 

2.1.4 Forehearths 
The forehearths will receive molten glass at high temperatures from the glass melt furnace. Each of the 
four forehearths will maintain the molten glass at the high temperature needed for it to flow into a specific 
fiberizer. The forehearths will also be able to deliver molten glass to a glass patty former or to a station that 
produces glass cullet. Glass patties and cullet are glass that has hardened. Patties are glass that has 
hardened in a mold.  Cullet is formed from molten glass that has been routed to a fiberizer position that is 
inactive.  The molten glass stream is then directed around the fiberizer position in a water cooled trough. 
Cullet forms into hardened glass with an amorphous shape.  
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Unlike the glass melt furnace, the forehearths will utilize natural gas combustion to maintain the molten 
glass temperature. Natural gas combustion emissions from each forehearth will be captured by suspended 
hoods and conveyed through ductwork to vent from a common forehearth exhaust stack.   

2.1.5 Rotary Fiberizers 
Rotary fiberizer positions will receive molten glass from the forehearth. The molten glass will be fed to a 
rotary spinner which utilizes centrifugal forces to push the molten glass outward through small holes 
resulting in thin glass fibers. The newly formed glass fibers will be pneumatically conveyed to collection 
drums for capture and packaging.  

As an alternative to receiving molten glass from the forehearth, it may be desirable to deploy re-melters on 
some rotary fiberizer positions.  This technology would allow the facility to recycle glass patties and cullet 
by placing this solidified glass in a hopper and then melting it with electric heaters.  This molten glass would 
then be processed through the rotary fiberizer in the same manner as described in the previous paragraph. 

2.1.6 Cooling Towers 
Wet Cooling towers will be utilized to condition the air used in various processes at the proposed facility 
and to cool the closed-loop cooling water on the fiberizers. The proposed facility will utilize a cooling tower 
with three cells.  A drift eliminator will be installed in the cooling towers that has a drift rate of 0.001%. 

2.1.7 Product Collection 
After glass fibers have been created by the rotary fiberizers, the product is collected on a small drum screen 
(also called a condenser).  The drum is a spinning cylinder with small holes.  A fan will be used to pull air 
from inside the drum. As the air is sucked through the outside holes in the drum, the fiber will collect on the 
drum surface. The glass fibers build up a mat on the drum.  The mat is then removed automatically for 
product packaging. Some particulate, including fibers, will pass through the collection drums. Each drum 
will vent particulate emissions through a high-efficiency rotary drum filter with additional filter stages prior 
to exhausting to atmosphere (further described in BACT analysis for PM control, Attachment B to the PSD 
application). 
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3.0 MODELED SOURCES AND EMISSIONS 
Descriptions of the modeled emission sources are provided in the following subsections. 

3.1 Emission Sources 
Emission sources at the proposed facility will be typical of a glass fiber production facility.  Each of the 
previously described emission sources will be vented through vertically oriented exhaust stacks, and 
represented in the model as point sources.  Emissions from the raw material handling, glass melt furnace, 
and rotary fiberizers will first be passed through a particulate control device prior to venting out of the stacks.  
Additional detail on control devices is included in the BACT assessment (Attachment B to the PSD 
application). 

The emergency generator was not included as a source of emissions in the air dispersion modeling 
assessment.  This is due, in part, to the EPA guidance memo “Additional Clarification Regarding Application 

of Appendix W Modeling Guidance for the 1-hour NO2 National Ambient Air Quality Standard, March 2011”.  
This memo discusses sources of intermittent emissions, such as emergency generators.  Additionally, the 
emergency generator will be limited to a maximum annual operation of 100 hours, which is much higher 
than the actual hours of operation in a typical year based on the expected maximum hours of operation.   

Within the dispersion model, each stack is identified with a unique label (model ID).  Release parameters 
for each exhaust stack were derived from stack testing data from a representative facility, as well as from 
information provided by the equipment vendors.  A summary of the modeled exhaust stacks (both current 
and proposed) and their modeled source parameters are shown in Table 3-1.  Figure 3-1 presents the 
location of each stack at the proposed facility, as well as the location of stacks at the existing H&V facility.   

Because the emission routing configuration for the stacks is complex, the following section outlines the 
methodology used to apportion emissions from the various positions to the different stacks. 

3.2 Emissions Allocation – Worst Case Scenario 
Two main types of glass fiber will be produced at the proposed facility; rotary fine and rotary coarse.  Each 
fiber type has different emission factors for each modeled pollutant.  The mixture of these 2 product 
categories is determined by market needs, the capabilities of the furnace and the number of rotary fiberizing 
positions.  The design basis of this facility is 44 rotary fiberizer positions.  Please refer to section 2.1 of the 
PSD application for a more detailed explanation of the Worst Case Scenarios. 

For pollutants where rotary fine positions result in higher emissions than rotary coarse, the modeling will be 
conducted assuming 33 rotary fine positions, and 11 rotary coarse positions. 
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For pollutants where rotary coarse positions result in higher emissions than rotary fine, the modeling will be 
conducted assuming 19 rotary coarse positions and 25 rotary fine positions. 

The facility is planning to construct 11 exhaust stacks to ventilate emissions from the 44 fiberizer positions. 
It is anticipated that each stack will ventilate emissions from 4 fiberizer positions.  This is to achieve the 
maximum degree of operational flexibility, whereby the proposed facility will be set up so that production of 
rotary fine fiber and rotary coarse fiber can be moved around to different positions within the facility.  As a 
result, exhaust stacks will not be wholly devoted to one product type or the other.  Instead, each stack will 
be capable of exhausting emissions from either fiber type, or both simultaneously.   

To account for the uncertainty outlined above, a method was developed by which a worst case scenario 
(WCS) allocation was determined through preliminary modeling, irrespective of whether a given fiberizing 
position produces rotary fine or rotary coarse fiber.  This is the method initially outlined in Section 3.2 of the 
modeling protocol.   

For the WCS allocation, each of the 11 fiberizer stacks is assigned an emission rate of 1 gram per second 
(g/s).  Results are produced for the 1-hour, 24-hour, and annual averaging periods for the full meteorological 
period (5 years).  After the model run has finished, the maximum concentrations for each individual stack 
are summarized in tabular form (this is done for each averaging period).   

The result is a list of each fiberizer stack with their individual maximum offsite concentrations for the 1-hour, 
24-hour, and annual averaging periods.  These results are then sorted from highest concentration to lowest 
concentration (for each averaging period).  The sorted list represents the WCS allocation.  The WCS 
allocations are summarized in Table 3-2. 

It can be assumed that stacks with the highest modeled concentration in the WCS allocation will have a 
significant impact on the location of the maximum impact for all stacks combined in the final modeling 
assessments.  Therefore, it is conservative to assign the higher of either rotary fine or rotary coarse 
emissions to the stacks based on their WCS allocation ranking. 

The results of the WCS allocation will be used to assign either rotary fine or rotary coarse emissions to the 
11 fiberizer stacks, based on which fiberizer type results in higher emissions.  This will be done on a 
pollutant-by-pollutant and averaging period-by-averaging period basis for each modeling assessment 

Table 3-3 shows how emissions were allocated to each stack for the Class I and Class II assessments 
based on the WCS allocation, and using the worst case emission scenario.  Tables 3-4 through 3-6 shows 
how emissions were allocated to each stack for the toxic air pollutant (TAP) assessments based on the 
WCS allocation, and using the worst case emission scenario. 
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4.0 AIR DISPERSION MODELING METHODOLOGY 
The following subsections present details of the air dispersion modeling that was conducted for this PSD 
application.  The modeling was conducted in accordance with the Ambient Air Quality Analysis section 
(referred to as the Modeling Guideline) of the Georgia Environmental Protection Division (EPD) Air 
Protection Branch PSD Permit Application Guidance Document (referred to as the PSD permit application 
guideline). 

4.1 Modeling Datum 
The Universal Transverse Mercator (UTM) coordinate system has been used for this modeling assessment 
(northern hemisphere zone 17).  All coordinates are in the World Geodetic System 1984 (WGS84) datum.   

4.2 Models 
The current version of AERMOD (version 15181) was used for this assessment.  AERMOD is the United 
States Environmental Protection Agency (US EPA) approved air dispersion model for near field 
assessments (within 50 kilometers).  Third party overlay software, from Lakes Environmental, was used to 
set-up and execute the AERMOD model.  AERMOD was used for the Class II assessments, the toxic air 
pollutant assessments, and the Class I significant impact level (SIL) screening assessments. 

4.3 Meteorological Data 
AERMOD-compatible meteorological data sets were obtained from the EPD.  These data were pre-
processed using the current versions of AERMET (v15181), AERSURFACE (v13016), and AERMINUTE 
(v15272).  The meteorological data provided by the EPD includes both a surface data file (*.SFC) and a 
profile data file (*.PFL) for the 5-year period beginning in 2010 through 2014.  Surface meteorological data 
were collected from the surface air station located at the Middle Georgia Regional Airport (KMCN), GA.  
Upper air meteorological data were collected from the upper air station located at Peachtree City-Falcon 
Field (KFFC), GA.  These surface and upper air stations are representative of Pulaski County where the 
proposed facility is to be located. 

4.4 Meteorological Data Justification 
Justification for use of the EPD AERMET data was conducted through a comparison of surface 
characteristic, which includes albedo, Bowen ratio, and surface roughness.  The surface characteristics 
from the area around the proposed facility was compared to the surface characteristics from the area around 
the surface meteorological data collection site. 

To generate surface characteristics from the area around the proposed facility, AERSURFACE was used 
to generate seasonal values for albedo, Bowen ratio, and surface roughness heights.  State of Georgia 
National Land Cover Dataset, 1992 (NLCD92) land cover class definitions were downloaded from the 
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United States Geological Survey (USGS).  The NLCD92 data were processed using the US EPA 
AERSURFACE land use tool to generate the surface characteristics.  To demonstrate that the 
meteorological dataset obtained from the EPD is representative of the project site, AERSURFACE was run 
for both the meteorological station location, and the proposed facility location.  The resulting surface 
characteristics from each location were then compared to ensure no significant differences existed between 
them.  

The NLCD92 data were processed by AERSURFACE using the settings described in Table 4-1.  A 
comparison of the NLCD92 and the EPD surface characteristics is shown in Table 4-2, which demonstrates 
that albedo and Bowen ratio are similar between the two locations, and surface roughness deviates less 
than 15% of the typical range of values. 

A wind rose for the meteorological data set previously described for the 5-year period between 2010 and 
2014 is presented in Figure 4-1.  The wind directions for this data set do not appear to be bimodal, but there 
are prominent winds blowing from 160 to 180 degrees.  

4.5 Receptors and Terrain 
Terrain elevations for model receptors, source base elevations, and base elevations of downwash 
structures were derived from United States Geological Survey (USGS) National Elevation Dataset (NED) 
data at a resolution of 1/3 arc-seconds (roughly equivalent to a horizontal resolution of 10 meters).  The 
terrain within 50 km of the facility is relatively flat, with no significant terrain features in the domain.  Figure 
2-1 presents the local topography surrounding the proposed facility. 

4.5.1 Class II and Toxic Air Pollutant Assessment Receptors 
Receptors were placed along the facility property boundary at a maximum spacing of 25 meters.  Because 
the proposed facility and existing H&V facility have shared ownership, and have common restricted access 
to the property, the property line encompasses both the existing and proposed H&V facilities.  The modeling 
boundary is shown in Figure 4-2, as well as receptors located in the immediate area.  Receptors outside of 
the facility property boundary were defined by the following spacing: 

 50 meter spacing out 1,000 meters from the centroid of the proposed sources; 
 100 meter spacing out 2,000 meters from the centroid of the proposed sources; 
 250 meter spacing out 5,000 meters from the centroid of the proposed sources; and 
 500 meter spacing out 12,500 meters from the centroid of the proposed sources. 

 
The 100 meter grid sufficiently covers terrain in areas where maximum predicted ambient concentrations 
might occur.  The full Class II and TAP assessment receptor grid is shown in Figure 4-3. 
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4.5.2 Class I Receptors 
As shown in Figure 4-4, there are four Class I areas within 300 km of the proposed facility.  Because the 
nearest Class I area is located more than 50 km from the proposed facility, a Class I SIL screening 
assessment (described in Section 5.2) was conducted using AERMOD.  Based on the PSD permit 
application guideline (page 5-27) polar receptors were placed 50 km from the proposed facility at 1 degree 
increments starting and ending generally 10 degrees on either side of the azimuth of any Class I areas 
within 300 km of the proposed facility.  The receptor grid used for the Class I SIL screening assessment is 
shown in Figure 4-5.   

4.6 Building Downwash 
Buildings that intersect point source emission plumes can cause the formation of eddies on the downwind 
side of the structure.  This can cause the plume to recirculate near the building, which is called building 
downwash.  The most recent version of the US EPA Building Profile Input Program, incorporating the Plume 
Rise Model Enhancements algorithms (BPIP-PRM, version 04274), will be used to calculate direction-
specific building downwash parameters for all significant building structures located at the facility.  The 
tallest structure that may have impart downwash impact on the proposed stacks will be 75.5 feet tall. 
Additional details on structure heights are shown in Table 4-3.  Figure 4-6 identifies the locations of down 
wash structures at the proposed facility, and both existing and potential future downwash structures at the 
existing H&V facility. 

Based on guidance from EPD, downwash calculations were not included in the Class I Increment screening 
assessment or the toxics assessment. 

4.7 NO to NO2 Conversion 
A particular challenge associated with modelling NOX emissions is the atmospheric chemistry that 
influences the formation of nitrogen dioxide (NO2). While the NAAQS is for NO2, sources generally emit 
much larger quantities of nitric oxide (NO) than NO2 (collectively referred to as NOX).  NO can quickly 
convert to NO2 through chemical reactions that occur in the ambient air. 

Concentrations of NO2 were modeled using the default Ambient Ratio Method (ARM) for simulating the 
conversion of NO to NO2 in the atmosphere.  This simplistic method includes modeling NOX emission rates, 
and then multiplying the predicted ambient air concentrations of NOX by a fixed ratio of NO2 to NOX.  The 
default NO2/NOX annual ratio of 0.75, and hourly NO2/NOX ratio of 0.8 were used in NOX modeling 
assessments. 
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4.8 Secondary Particulate Formation 
Impacts of precursor emission on secondary PM2.5 formation were assessed in accordance with the 
guidance issued by the US EPA in a guidance the memo “Guidance for PM2.5 Permit Modeling, May 2014” 
(PM2.5 Guidance). 

The PM2.5 Guidance provides four different cases with regard to assessing secondary PM2.5 impacts.  Each 
of the four cases assumes different emission levels of PM2.5 and NOX, and the associated recommendation 
for the method(s) that should be used to assess secondary PM2.5 impacts.  The proposed facility will emit 
direct PM2.5 at levels above the SER of 10 tons per year, and will also emit NOX at levels above the NOX 
SER of 40 tons per year.  As a result, the estimated emissions from the proposed facility fall into Case 3, 
as described in the PM2.5 Guidance.  The recommended methods for facility emissions that fall within Case 
3 include:  

 Qualitative 
 Hybrid qualitative/quantitative 
 Full quantitative photochemical grid modeling 

 
Based on guidance provided by EPD, the Qualitative assessment method was chosen to assess secondary 
PM2.5 impacts. 

EPD provided an analysis of total and speciated PM2.5 measurements collected at the Macon-Allied monitor, 
which was used to estimate the nitrate concentration resulting from the proposed facility NOX emissions, 
on both a 24-hour and annual basis.  The nitrate concentrations provided by EPD are shown in Table 4-4.   

These nitrate concentrations were added to the Class II predicted ambient air concentrations of PM2.5.  The 
guidance provided by EPD is included as Appendix A to this modeling report. 

4.9 Background Concentrations 
Background concentrations required for the Class II NAAQS assessments (detailed in Section 5.1) were 
provided by EPD.  These background concentrations are presented in Table 4-5. 

4.10 Off-Site Sources 
A list of off-site sources was developed for the Class II cumulative impact assessments detailed in Section 
5.1.   

EPD provided a list of sources near the proposed facility.  The source data provided by EPD included the 
distance between each source and the proposed facility, and the emission rates and release parameters of 
each source.  This list was refined using the “20D Rule” screening process described in Appendix J of the 
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Modeling Guideline.  The emission rate (Q) for each source is compared to the distance the source is from 
the proposed facility (d).  The emission rate is divided by the distance (Q/d), and sources that have a Q/d 
less than 20 can be screened out of the competing source assessments.  This screening process, and the 
results, are detailed in Table 4-6.  Stack parameters for the competing sources with a Q/d greater than 20 
are presented in Table 4-7. 

The source data provided by EPD also indicates whether a source is increment consuming, or part of the 
increment baseline.  Sources with a Q/d greater than 20 were identified as either being increment-
consuming sources or part of the baseline for each pollutant and averaging period requiring a Class II 
increment assessment.  The final list of sources to be included in the cumulative analyses is presented in 
Table 4-8, and the location of each source is shown in Figure 4-7. 
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5.0 MODELING ASSESSMENTS 
Modeling assessments were performed for both Class I and Class II areas.  The following modeling 
assessments were conducted for emissions of pollutants from the facility exceeding their applicable SER. 

5.1 Class II Evaluations 
The following subsections present the specific Class II assessments which were conducted for this project, 
the applicable thresholds, and the results of each assessment. 

5.1.1 Significant Impact Level Assessment 
Class II SIL assessments were performed for pollutants exceeding an SER, which include CO, NOX, PM10, 
and PM2.5.  Emissions of these pollutants were modeled from the proposed facility, and the resulting 
maximum predicted concentrations were compared to the Class II SILs identified in Table 5-1.  Because 
the facility has emissions of NOX that exceed an SER, consideration of secondary PM2.5 formation was 
required for inclusion as part of each Class II PM2.5 modeling assessment.  For the PM2.5 Class II SIL 
assessments, secondary PM2.5 (in the form of nitrates) was added as a “background concentration” within 
AERMOD.  This was done to ensure that secondary PM2.5 was assessed at each receptor before comparing 
the results at each receptor to the PM2.5 SIL.  The nitrate concentrations provided by EPD are shown in 
Table 4-4, and are discussed previously in Section 4.8. 

To assess the NO2 1-hr SIL, guidance provided in the EPA memo “Additional Clarification Regarding 

Application of Appendix W Modeling Guidance for the I-hour NO2 National Ambient Air Quality Standard” 
was followed.  The memo states that SIL should be compared to “…the highest of the 5-year averages of 
the maximum modeled 1-hour NO2 concentrations predicted each year at each receptor, based on 5 years 
of National Weather Service data.” 

Modeling was conducted to predict the maximum 1-hour concentration of NO2 for every receptor for each 
of the five years of meteorological data.  This generates five predicted concentrations for each receptor 
(one value for each of the five years).  These five values were then averaged, generating a “…5-year 

average of the maximum modeled 1-hour NO2 concentrations predicted each year” as the guidance memo 
states.  The highest “5-year average”, at any receptor, is then compared to the SIL. 

To calculate the “5-year averages”, one plot file (which includes each receptors, and the maximum predicted 
1-hour NO2 concentration) was generated for each of the five years of the meteorological data.   These plot 
files were then imported into Excel.  A sixth plot file was generated in Excel, and included each receptors 
and the average the five values at that receptor, which yields the “5-year average” concentration.   This plot 
file, containing the “5-year average” concentrations, was then used to determine which receptors had 
predicted concentrations above the 1-hour NO2 SIL. 
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The PM2.5 24-hour SIL assessment must account for both primary and secondary PM2.5.  This is discussed 
at length in PM2.5 Guidance.  Primary PM2.5 is accounted for by using the “5-year average” methodology 
discussed previously for assessing the 1-hour NO2 SIL.  The secondary PM2.5 is accounted for by adding 
the estimated nitrate concentrations provided by the EPD, and presented in Table 4-4, to the predicted 
PM2.5 24-hour concentrations (effectively treating the estimated nitrate concentrations as background 
values).  The basis for the estimated nitrate concentrations provided by the EPD is discussed in Section 
4.8. 

Results of the SIL assessments are shown in Table 5-2.  Concentration isopleths are presented for 
assessments which resulted in predicted concentrations exceeding applicable SILs in Figure 5-1 through 
Figure 5-3.  Figure 5-4 identifies the location of maximum predicted concentrations of the SIL assessments, 
both those that resulted in predicted concentrations above the applicable SIL and those that resulted in 
predicted concentrations below the applicable SIL. 

5.1.2 Significant Monitoring Concentrations 
Predicted ambient air concentrations generated for the Class II SIL assessment were used for comparison 
against published Significant Monitoring Concentrations (SMCs). 

The PSD permit application guideline provides a summary of SMCs in Table 5-2 (page 5-12 in the PSD 
permit application guideline).  A value of 4 µg/m3 is provided for 24-hour PM2.5.  Further, the Georgia PSD 
Regulations (Georgia PSD rule 391-3-1-.02(7)(b)(6)) incorporates by reference the section of the federal 
PSD rule that provides the SMCs (40 CFR 52.21(i)(5)).  Based on the 2013 court case Sierra Club vs. EPA 

(706 F.3d 428, DC Circuit Court 2013), SMCs for PM2.5 were vacated. 

In the PM2.5 Guidance, EPA states the following with respect to SMCs and PM2.5 (footnote 21, page 19): 

 “… each PSD application must include ambient monitoring data representative of the area of concern.  

These data need not be collected by the PSD permit application if existing data are determined by the 

permitting authority to represent the air quality in the area of concern over the 12-month period prior to the 

submittal of the a complete PSD application”. 

The EPD has provided background concentrations for both 24-hour PM2.5 and annual PM2.5.  It is assumed 
that these background concentrations represent the air quality in the area of concern over the previous 12-
month period.  Therefore, no pre-construction monitoring is required for concentrations of PM2.5. 

For pollutants and averaging times which have applicable SMCs, the predicted ambient air concentrations 
were all below the applicable SMCs.  As a result, no pre-construction monitoring will be required.  The 
comparison of predicted ambient air concentrations to the SMCs are presented in Table 5-2. 
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5.1.3 NAAQS Assessment 
A cumulative NAAQS assessment is required for any pollutant which exceeds the applicable SIL.  The 
results of the SIL assessment are presented in Table 5-2 and indicate that a cumulative NAAQS 
assessment will be required for the following pollutants and averaging times due to predicted ambient air 
concentrations being greater than the applicable SIL: 

 PM2.5 – 24-hour 
 PM2.5 – Annual 
 NO2 – 1-hour 

 
The cumulative NAAQS assessments include the competing sources previously discussed in Section 4.10, 
and detailed in Table 4-7 and Table 4-8.  These competing sources are included in the air dispersion model, 
so the predicted ambient air concentrations are the result of both the proposed facility, and the competing 
sources. 

Each cumulative NAAQS assessment was conducted using receptors within the largest significant impact 
area (SIA) for each modeled pollutant.  At each of these receptors, the applicable background concentration 
is added to the predicted ambient air concentration from the model.  The sum of the predicted ambient air 
concentration and the background value is referred to as the “design value”. 

For the PM2.5 assessments, the design value also includes secondary impacts due to nitrates, as described 
in Section 4.8. 

The design values were compared to the applicable NAAQS, as shown in Table 5-3.  These results indicate 
that all design values are below the applicable NAAQS. 

Concentration isopleths are presented for 1-hour NO2 in Figure 5-5 and Figure 5-6, 24-hour PM2.5 in Figure 
5-7, and annual PM2.5 in Figure 5-8.  These figures show the location of the maximum predicted 
concentration, as well as concentration isopleths around the proposed facility. 

5.1.4 Increment Assessment 
A Class II increment assessment is required for any pollutant that exceeds the applicable SIL, and for which 
a Class II increment concentration is published.  The EPD incorporates by reference the increment 
concentrations published in the federal PSD rule (40 CFR 52.21(c)) in 391-3-1-.02(7)(b)(1) of the Georgia 
PSD Rule.  There is no increment concentration published for 1-hour NO2 in either the federal PSD rule, or 
in the Georgia PSD rule.  As such, an increment assessment for 1-hour NO2 is not required. 
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Given the results of the SIL assessment, which are presented in Table 5-2, and the availability of published 
increment concentrations, an increment assessment will be required for the following pollutants and 
averaging times: 

 PM2.5 – 24-hour 
 PM2.5 – Annual 

 
The increment assessments includes only the increment consuming sources that were previously 
discussed in Section 4.10, and detailed in Table 4-8.  These increment consuming sources are included in 
the air dispersion model, the predicted ambient air concentrations are the result of both the proposed facility 
and the increment consuming sources. 

Each cumulative NAAQS assessment was conducted using receptors within the largest SIA for each 
modeled pollutant.  Because the increment assessment considers the additional impact to the air shed after 
a given baseline date, background concentrations are not added to the ambient air concentrations predicted 
by the model.  However, secondary PM2.5 impacts due to nitrates, as described in Section 4.8, were added 
to the predicted PM2.5 concentrations. 

The results of the increment assessments for 24-hour PM2.5 and annual PM2.5 are provided in Table 5-4.  
These results indicate all predicted concentrations are below the applicable increment concentration. 

Concentration isopleths are presented for 24-hour PM2.5 in Figure 5-9, and annual PM2.5 in Figure 5-10.  
These figures show the location of the maximum predicted concentration, as well as concentration isopleths 
around the proposed facility. 

5.1.5 Ozone Ambient Impact Analysis 
An ozone ambient impact analysis is required when emissions of either NOX or VOC from a proposed 
project exceed 100 tons per year.  The proposed project will emit less than 100 tons per year of both VOC 
and NOX, as shown in Table 1-1.  Therefore, no ozone ambient impact analysis is required. 

5.2 Class I Evaluations 
As identified in the Modeling Guideline, Class I evaluations must be conducted for sources that are within 
300 km of a Class I area.  The proposed facility is within 300 km of the following Class I areas: 

 Okefenokee – 175 km 
 Wolf Island – 225 km 
 St. Marks – 245 km 
 Bradwell Bay – 250 km 
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The following subsections present the specific Class I assessments which were conducted for this project, 
the applicable thresholds and the results of each assessment. 

5.2.1 Significant Impact Level Screening Assessment 
Class I SIL assessments are required for those pollutants which have a Class I SIL identified.  The list of 
pollutants and averaging periods having a Class I SIL are provided in Table 5-1.  Because the proposed 
facility is located greater than 50 km from the nearest Class I area, a Class I SIL screening assessment 
was performed according to Appendix H of the Modeling Guideline. 

As outlined in Section 4.5.2, the Class I SIL screening assessment utilizes a polar receptor grid consisting 
of receptors spaced at 1° increments and located 50 km away from the proposed facility.  This receptor grid 
is presented in Figure 4-5. 

Based on Table 5-6 (on page 5-27) of the Appendix H of the PSD permit application guideline, the following 
pollutants and averaging times required a Class I SIL assessment: 

 PM10 – 24-hour  
 PM10 – Annual  
 PM2.5 – 24-hour  
 PM2.5 – Annual 
 NO2 – Annual   

 
There are no published Class I SIL values for 1-hour NO2 or CO. 

The results of the Class I SIL screening assessment are presented in Table 5-5.  All predicted 
concentrations are below the applicable Class I SIL thresholds, with the exception of 24-hour PM2.5.   

The locations of each of the maximum predicted concentrations for the Class I SIL screening assessments 
are presented graphically in Figure 5-11. 

Because the proposed facility is located at least 175 km from the nearest Class I area, it is not expected 
that emissions of PM2.5 from the proposed facility will result in an exceedance of the PM2.5 24-hour Class I 
SIL at the actual Class I areas.  However, the PM2.5 24-hour screening exceedance requires that a Class I 
SIL assessment be performed using the CALPUFF dispersion model.  CALPUFF is utilized to assess 
impacts at distances beyond 50 km from the emission sources.  The results of the PM2.5 24-hour Class I 
SIL CALPUFF assessment will be provided in an addendum to this modeling report.   
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5.2.2 Air Quality Related Values Assessment 
Assessment of Air Quality Related Values (AQRVs) for Class I areas is required as part of the PSD 
application.  AQRV assessments focus on visibility impairment and deposition impacts within Class I areas.  
As explained in Appendix H of the Modeling Guideline, sources can first conduct a screening assessment 
based on total visibility-affecting pollutant emissions (Q) divided by the distance from the source to the 
Class I area (d), referred to as Q/d.  Sources with a Q/d less than 10 are not required to conduct an AQRV 
assessment.  As shown in Table 5-6, the proposed facility results in a Q/d below 10 for each Class I area 
located within 300 km of the proposed facility.   

Appendix H of the Modeling Guideline recommends a short description of the project and the results of the 
Q/d calculations be sent to the responsible FLMs for the Class I areas within 300 km of the proposed project.  
Letters were sent to the applicable FLMs that briefly described the proposed project, and provided the 
details of the Q/d calculations on September 23, 2016.  The letter concludes that due to all Q/d values being 
much less than 10, no AQRV analyses would be performed, and requests confirmation from the FLM. 
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6.0 ADDITIONAL IMPACT ANALYSES 
Additional impact analyses are required as outlined in the Model Guideline.  These additional impact 
analyses include the following: 

 Air Toxics Analysis  
 Class II Area Visibility Analysis 
 Soils and Vegetation Analysis.   

 
Each of these analyses are detailed in the following subsection, and includes a discussion of the results. 

6.1 Air Toxics Analysis 
Because the proposed facility will emit TAPs, a modeling assessment was performed consistent with the 
EPD guidance detailed in the “Guideline for Ambient Impact Assessment of Toxic Air Pollutant Emissions, 

June 1998” (referred to as the Toxics Guideline). 

6.1.1 Determination of Acceptable Air Concentration 
The first step in the air toxics analysis was developing a list of Acceptable Air Concentrations (AACs).  The 
predicted ambient air concentrations of TAPs were compared to the AACs.  The EPD provides a “Toxic 

Impact Assessment Spreadsheet”, which was used as the starting point for developing the necessary AACs 
according to the methodology outlined in the Toxics Guideline.   

The EPD identified five TAPs that must be included in the air toxics analysis: 

 Arsenic 
 Benzene 
 Chromium 
 Formaldehyde 
 Hydrogen Fluoride 

 
The AACs for these five TAPs were located in the Toxic Impact Assessment Spreadsheet.  The values in 
the spreadsheet were then reviewed to identify whether any updates had been made to the published 
toxicity factors referenced in the spreadsheet.  This review demonstrated that the AACs included in the 
Toxic Impact Assessment Spreadsheet are current for the five TAPs included in this assessment.  The 
AACs for the five TAPs are presented in Table 6-1. 

6.1.2 Modeling of Toxic Air Pollutants 
The air toxics analysis was conducted using the same facility configuration and source parameters as the 
Class II air dispersion modeling assessments (outlined previously in Sections 4.0 and 5.1).  The receptor 

 
 

2016-1014 - HV GA Modeling Report - 1650376 - V2.00.docx   



 

October 2016 19 1650376 
 
grid used in the Class II modeling assessments and described in Section 4.5.1 was used for the air toxics 
analysis. 

Models for the air toxics analysis were set up using the MULTI CHEM feature provided as part of the Lakes 
Environmental AERMOD View software package.  MULTI CHEM is a processing tool that allows results to 
be generated for multiple pollutants based on a single execution of the model.  Models executed in MULTI 
CHEM utilize unit emission rates (1 g/s), and individual output files, called post files, are generated for each 
source.  Each post file includes the predicated concentration based on the unit emission rate at every 
receptor, for every hour of the meteorological data period.  Actual emission rates entered by the user are 
then used in conjunction with the post files to generate predicated concentrations from each individual 
source by the Lakes software.  The Lakes software then combines results for each source to generate 
predicted ambient air concentrations resulting from the facility wide emissions of each TAP. 

Separate MULTI CHEM runs were set up for each of the averaging periods in order to account for the worst-
case dispersion allocation discussed in Section 3.2.  Emission rates of each modeled TAP for each 
averaging period are provided in Table 3-4 through Table 3-6. 

The shortest averaging period that the AERMOD model is capable of calculating is 1-hour.  Since some of 
the AACs presented in Table 6-1 are based on 15-minute averaging periods, an adjustment factor is used 
to estimate a 15-minute average concentrations based on the predicted 1-hour concentration. The 
adjustment factor of 1.32 is provided in Toxics Guideline (page 8). 

Results for each pollutant and averaging period generated by the MULTI CHEM tool are compared to the 
applicable AACs in Table 6-2.  Predicted concentrations for all TAPs and averaging periods are below the 
applicable AAC. 

The location of maximum impact for each TAP for the 15-minute, 1-hour, 24-hour, and annual averaging 
periods are shown in Figures 6-1 through 6-4, respectively. 

6.2 Class II Area Visibility Analysis 
Potential impacts to visibility at potentially sensitive visible plume receptors located within 50 km of the 
proposed facility were assessed as part of the PSD application.  Potentially sensitive visible plume receptors 
include airports, airstrips, state parks, and state historic sites.  According to Appendix I of the Model 
Guideline, the impact to potentially sensitive receptors only needs to be assessed within the SIA for either 
the PM10 24-hour average or NO2 annual average assessments.  As stated in previously in Section 5.1.1, 
neither the PM10 24-hour or NO2 annual average SIL assessments resulted in predicted concentrations 
above the applicable SIL.  However, the NO2 1-hour, PM2.5 24-hour, and PM2.5 annual Class II SIL 
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assessments (all of which resulted in predicted concentrations exceeding the applicable SIL) were included 
as part of the Class II visibility assessment based on direction by EPD. 

A list of potentially sensitive receptors was developed for the area within 25 km of the facility, which is 
farther than the largest Class II SIA radius.  Only one potentially sensitive receptor was identified, the 
Hawkinsville-Pulaski County Airport, located approximately 2.5 km southeast of the proposed facility. 

The Hawkinsville-Pulaski County Airport is located outside of both the PM2.5 24-hour and PM2.5 annual SIAs 
derived from the Class II SIL assessments.  However, it is located within the NO2 1-hour SIA derived from 
the Class II SIL assessment.  To assess the impact of NOX on visibility at potentially sensitive receptors 
within the NO2 1-hour SIA, VISCREEN was run following the guidelines set forth in Appendix I to the Model 
Guideline, and the US EPA “Workbook for Plume Visual Impact Screening and Analysis (Revised), October 

1992”.  For purposes of this assessment, the distance to the potentially sensitive receptor is used as both 
the source-observer distance, and the minimum source-class I distance. 

Files generated by the VISCREEN run are shown in Appendix B.  The predicted visibility impacts due to 1-
hour NO2 emissions are below the default screening thresholds. 

6.3 Soils and Vegetation Analysis 
Maximum air quality impacts predicted for the proposed facility were used to assess the potential impact of 
the proposed facility on nearby soils and vegetation.  Maximum concentrations of criteria pollutants 
predicted in the vicinity of the proposed facility were either below the applicable Class II SIL, or for pollutants 
requiring cumulative impact assessments, below the applicable NAAQS (for NO2 1-hour, PM2.5 24-hour, 
and PM2.5 annual) and Class II increment (for PM2.5 24-hour, and PM2.5 annual).  Because the NAAQS are 
designed to protect the public welfare, including effects on soils and vegetation, no detrimental effects on 
soils or vegetation are expected due to operation of the proposed facility. 

In addition, emissions from the proposed facility were compared to significant emission rates according to 
Section 5.2 of the US EPA document “A Screening Procedure for the Impact of Air Pollution Sources on 

Plants, Soils, and Animals, December 1980” (soils and vegetation guidance).  Potential annual emissions 
from the proposed facility, which are outlined in the emissions inventory (Attachment A to the PSD 
application) are below the significant emission rates in the soils and vegetation guidance, as shown in Table 
6-3.  As a result, the proposed project will have an insignificant impact on soils and vegetation. 
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7.0 CLOSING 
This modeling report outlines the methodologies used to perform the required air dispersion modeling 
assessments as part of the PSD application for the proposed facility.  The results outlined in this modeling 
report demonstrate that the proposed facility: 

 will not cause or contribute to an exceedance of any NAAQS,  
 will not cause or contribute to an exceedance of any Class II increment,  
 will not cause an exceedance of applicable AACs, 
 will not impair Class II visibility, and 
 will not significantly impact soils and vegetation. 

 
GOLDER ASSOCIATES INC. 
 

 

 

 

Geoff Scott, PE Brian Eagle 
Senior Engineer Senior Project Specialist 
 

  
Chad Darby 
Associate 
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Table 1-1
Proposed Facility Potential Emissions
Hollingsworth & Vose Company - Hawkinsville, GA

Pollutant

Proposed
Facility 

Emissions (1)

(tons/yr)

Significant 
Emission Rate (2)

(tons/yr)

Proposed Facility 
Emissions > 

Significant Emission 
Rate?

(YES/No)
PM (3) 36.1 25 YES

PM10 
(3) 51.8 15 YES

PM2.5 
(3) 46.9 10 YES

NOX 72.1 40 YES
CO 1,576 100 YES

VOC 16.1 40 No
SO2 0.49 40 No

Fluorides 1.06 3 No
GHG (CO2e) 98,122 75,000 YES

References:

(1) See the PSD Application Attachment A, Emissions Inventory Table 18 "Controlled Criteria
Emissions Estimate Summary".

(2) Significant Emission Rates found in 40 CRF 52.21(b)(23), and incorporated by reference 
in the Rules and Regulations of the State of Georgia, Rule 391-3-1-.02(7)(a)(2).

(3) For purposes of comparison to the Significant Emission Rate, only filterable
particulate matter is included as PM.  Both filterable and condensable are included in
emission estimates of PM10 and PM2.5.
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Table 3-1
Modeled Source Parameters
Hollingsworth & Vose Company - Hawkinsville, GA

Model 
ID Source Description

Base 
Height 

(m)

Release 
Height 

(m)

Stack 
Diameter 

(m)

Exit 
Velocity 

(m/s)

Exit 
Flowrate 

(m3/s)

Exit 
Temperature

(K)

Plant HA - Production Line GF1
F_01 Rotary Fiberizer Stack 1 (1) 71.8 24.4 1.22 17.8 20.8 422
F_02 Rotary Fiberizer Stack 2 (1) 71.8 24.4 1.22 17.8 20.8 422
F_03 Rotary Fiberizer Stack 3 (1) 71.8 24.4 1.22 17.8 20.8 422
F_04 Rotary Fiberizer Stack 4 (1) 71.8 24.4 1.22 17.8 20.8 422
F_05 Rotary Fiberizer Stack 5 (1) 71.8 24.4 1.22 17.8 20.8 422
F_06 Rotary Fiberizer Stack 6 (1) 71.8 24.4 1.22 17.8 20.8 422
F_07 Rotary Fiberizer Stack 7 (1) 71.8 24.4 1.22 17.8 20.8 422
F_08 Rotary Fiberizer Stack 8 (1) 71.8 24.4 1.22 17.8 20.8 422
F_09 Rotary Fiberizer Stack 9 (1) 71.8 24.4 1.22 17.8 20.8 422
F_10 Rotary Fiberizer Stack 10 (1) 71.8 24.4 1.22 17.8 20.8 422
F_11 Rotary Fiberizer Stack 11 (1) 71.8 24.4 1.22 17.8 20.8 422
MELT Glass Melt Furnace Stack (1) 71.8 24.4 1.80 6.47 16.5 450
FHTH Forehearth Stack (1) 71.8 24.4 1.07 10.16 9.08 500
CT01 Cooling Tower Stack 1 (1) 71.8 13.7 3.35 14.0 123.80 Ambient
CT02 Cooling Tower Stack 2 (1) 71.8 13.7 3.35 14.0 123.80 Ambient
CT03 Cooling Tower Stack 3 (1) 71.8 13.7 3.35 14.0 123.80 Ambient
RM01 Raw Material Hopper Stack (1) 71.8 26.1 0.38 14.6 1.67 Ambient
RM02 Raw Material Feed Hopper Stack (1) 71.8 26.1 0.20 18.3 0.59 Ambient
RM03 Raw Material Transfer Stack (1) 71.8 26.1 0.20 18.29 0.59 Ambient

References:

(1) Stack characteristics provided by Hollingsworth & Vose Company.
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Table 3-2
Worst Case Scenario Allocation Results
Hollingsworth & Vose Company - Hawkinsville, GA

1-Hour Averaging Period (1) 24-Hour Averaging Period (1) Annual Averaging Period (1)

Rotary Fiberizer Allocation Rotary Fiberizer Allocation Rotary Fiberizer Allocation

33RF/11RC 25RF/19RC 33RF/11RC 25RF/19RC 33RF/11RC 25RF/19RC
F_04 26.45 1 4/0 0/4 F_05 7.89 1 4/0 0/4 F_04 0.69 1 4/0 0/4
F_10 26.24 2 4/0 0/4 F_02 6.19 2 4/0 0/4 F_05 0.66 2 4/0 0/4
F_03 26.01 3 4/0 0/4 F_06 5.43 3 4/0 0/4 F_06 0.60 3 4/0 0/4
F_05 25.56 4 4/0 0/4 F_09 5.23 4 4/0 0/4 F_03 0.56 4 4/0 0/4
F_09 25.37 5 4/0 1/3 F_03 5.07 5 4/0 1/3 F_10 0.56 4 4/0 1/3
F_06 24.25 6 4/0 4/0 F_01 4.70 6 4/0 4/0 F_11 0.55 6 4/0 4/0
F_02 22.83 7 4/0 4/0 F_04 4.46 7 4/0 4/0 F_09 0.46 7 4/0 4/0
F_08 21.72 8 4/0 4/0 F_10 4.26 8 4/0 4/0 F_02 0.34 8 4/0 4/0
F_01 20.46 9 1/3 4/0 F_08 4.09 9 1/3 4/0 F_01 0.27 9 1/3 4/0
F_11 11.89 10 0/4 4/0 F_11 3.10 10 0/4 4/0 F_08 0.25 10 0/4 4/0
F_07 10.01 11 0/4 4/0 F_07 2.30 11 0/4 4/0 F_07 0.22 11 0/4 4/0

RF = Rotary Fine fiberizer position
RC = Rotary Coarse fiberizer position

References:

(1) Stack allocation is determined by the location of the maximum predicted offsite concentration for each stack combined, resulting from modeling 1 g/s from each stack. See PSD application narrative, 
section 2.1 "Defining Maximum Potential Emissions for Fiberizers "Two Scenarios".

RankConcentrationStack 
ID

Stack 
IDRankConcentrationStack 

IDRankConcentration
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Table 3-3
Modeled Emission Rates – Emissions Allocation Scenarios for Class I and Class II Assessments
Hollingsworth & Vose Company - Hawkinsville, GA

Criteria Pollutant Emission Estimates (1)

CO NO2 PM10 PM2.5

1-Hour / 8-Hour 1-Hour Annual 24-Hour Annual 24-Hour Annual
(tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s)

Plant HA - Production Line GF1
F_01 Rotary Fiberizer Stack 1 116 3.35 5.49 0.1579 5.49 0.1579 4.69 0.1348 3.65 0.1050 4.19 0.1205 3.35 0.0963
F_02 Rotary Fiberizer Stack 2 156 4.50 6.91 0.1987 6.91 0.1987 4.69 0.1348 4.69 0.1348 4.19 0.1205 4.19 0.1205
F_03 Rotary Fiberizer Stack 3 156 4.50 6.91 0.1987 6.91 0.1987 4.69 0.1348 4.69 0.1348 4.19 0.1205 4.19 0.1205
F_04 Rotary Fiberizer Stack 4 156 4.50 6.91 0.1987 6.91 0.1987 4.69 0.1348 4.69 0.1348 4.19 0.1205 4.19 0.1205
F_05 Rotary Fiberizer Stack 5 156 4.50 6.91 0.1987 6.91 0.1987 4.69 0.1348 4.69 0.1348 4.19 0.1205 4.19 0.1205
F_06 Rotary Fiberizer Stack 6 156 4.50 6.91 0.1987 6.91 0.1987 4.69 0.1348 4.69 0.1348 4.19 0.1205 4.19 0.1205
F_07 Rotary Fiberizer Stack 7 103 2.96 5.02 0.1443 5.02 0.1443 3.31 0.0951 3.31 0.0951 3.07 0.0882 3.07 0.0882
F_08 Rotary Fiberizer Stack 8 156 4.50 6.91 0.1987 5.02 0.1443 3.65 0.1050 3.31 0.0951 3.35 0.0963 3.07 0.0882
F_09 Rotary Fiberizer Stack 9 156 4.50 6.91 0.1987 6.91 0.1987 4.69 0.1348 4.69 0.1348 4.19 0.1205 4.19 0.1205
F_10 Rotary Fiberizer Stack 10 156 4.50 6.91 0.1987 6.91 0.1987 4.69 0.1348 4.69 0.1348 4.19 0.1205 4.19 0.1205
F_11 Rotary Fiberizer Stack 11 103 2.96 5.02 0.1443 6.91 0.1987 3.31 0.0951 4.69 0.1348 3.07 0.0882 4.19 0.1205
MELT Glass Melt Furnace Stack 0 0 0 0 0 0 2.63 0.0757 2.63 0.0757 2.58 0.0743 2.58 0.0743
FHTH Forehearth Stack 3 0.0866 0.71 0.0205 0.71 0.0205 0.41 0.0118 0.41 0.0118 0.41 0.0118 0.41 0.0118
CT01 Cooling Tower Stack 1 -- -- -- -- -- -- 0.02 4.60E-04 0.02 4.60E-04 0.01 2.76E-04 0.01 2.76E-04
CT02 Cooling Tower Stack 2 -- -- -- -- -- -- 0.02 4.60E-04 0.02 4.60E-04 0.01 2.76E-04 0.01 2.76E-04
CT03 Cooling Tower Stack 3 -- -- -- -- -- -- 0.02 4.60E-04 0.02 4.60E-04 0.01 2.76E-04 0.01 2.76E-04
RM01 Raw Material Hopper Stack -- -- -- -- -- -- 0.30 8.51E-03 0.30 8.51E-03 0.30 8.51E-03 0.30 8.51E-03
RM02 Raw Material Feed Hopper Stack -- -- -- -- -- -- 0.30 8.51E-03 0.30 8.51E-03 0.30 8.51E-03 0.30 8.51E-03
RM03 Raw Material Transfer Stack -- -- -- -- -- -- 0.30 8.51E-03 0.30 8.51E-03 0.30 8.51E-03 0.30 8.51E-03

Production Scenario (2) 33-11 33-11 33-11 33-11

References:

(1) See the PSD Application Attachment A, Emissions Inventory Table 18 "Controlled Criteria Emissions Estimate Summary".
(2) Worst case scenario between 25-19 and 33-11 production scenarios. See PSD Application Attachment A, Emissions Inventory Table 4 "GF1 Criteria Emissions Estimates".

Model 
ID Source Description
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Table 3-4
Modeled Emission Rates – TAP Emissions Allocation for 1-Hour Averaging Period
Hollingsworth & Vose Company - Hawkinsville, GA

HAP Emission Estimates (1)

Arsenic Benzene Chromium Formaldehyde HF
(tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s)

Plant HA - Production Line GF1
F_01 Rotary Fiberizer Stack 1 1.85E-04 5.333E-06 0.13 3.879E-03 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_02 Rotary Fiberizer Stack 2 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_03 Rotary Fiberizer Stack 3 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_04 Rotary Fiberizer Stack 4 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_05 Rotary Fiberizer Stack 5 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_06 Rotary Fiberizer Stack 6 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_07 Rotary Fiberizer Stack 7 1.85E-04 5.333E-06 0.028 8.086E-04 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_08 Rotary Fiberizer Stack 8 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_09 Rotary Fiberizer Stack 9 3.01E-04 8.655E-06 0.46 1.309E-02 9.40E-04 2.704E-05 0.19 5.451E-03 0.13 3.636E-03
F_10 Rotary Fiberizer Stack 10 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_11 Rotary Fiberizer Stack 11 1.85E-04 5.333E-06 0.028 8.086E-04 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
MELT Glass Melt Furnace Stack 9.20E-05 2.647E-06 -- -- 1.31E-04 3.768E-06 -- -- 0.088 2.520E-03
FHTH Forehearth Stack 1.08E-05 3.114E-07 1.14E-04 3.270E-06 7.58E-05 2.180E-06 4.06E-03 1.168E-04 -- --

Production Scenario (2) 25-19 33-11 25-19 25-19 25-19

References:

(1) See the PSD Application Attachment A, Table 20 "Controlled HAP Emissions Estimate Summary".
(2) Worst case scenario between 25-19 and 33-11 production scenarios. See the PSD Application Attachment A, Table 6 "GF1 HAP Emissions Estimates".

Model 
ID Source Description
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Table 3-5
Modeled Emission Rates – TAP Emissions Allocation for 24-Hour Averaging Period
Hollingsworth & Vose Company - Hawkinsville, GA

HAP Emission Estimates (1)

Arsenic Benzene Chromium Formaldehyde HF
(tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s)

Plant HA - Production Line GF1
F_01 Rotary Fiberizer Stack 1 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_02 Rotary Fiberizer Stack 2 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_03 Rotary Fiberizer Stack 3 3.01E-04 8.655E-06 0.46 1.309E-02 9.40E-04 2.704E-05 0.19 5.451E-03 0.13 3.636E-03
F_04 Rotary Fiberizer Stack 4 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_05 Rotary Fiberizer Stack 5 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_06 Rotary Fiberizer Stack 6 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_07 Rotary Fiberizer Stack 7 1.85E-04 5.333E-06 0.028 8.086E-04 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_08 Rotary Fiberizer Stack 8 1.85E-04 5.333E-06 0.13 3.879E-03 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_09 Rotary Fiberizer Stack 9 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_10 Rotary Fiberizer Stack 10 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_11 Rotary Fiberizer Stack 11 1.85E-04 5.333E-06 0.028 8.086E-04 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
MELT Glass Melt Furnace Stack 9.20E-05 2.647E-06 -- -- 1.31E-04 3.768E-06 -- -- 0.088 2.520E-03
FHTH Forehearth Stack 1.08E-05 3.114E-07 1.14E-04 3.270E-06 7.58E-05 2.180E-06 4.06E-03 1.168E-04 -- --

Production Scenario (2) 25-19 33-11 25-19 25-19 25-19

References:

(1) See the PSD Application Attachment A, Table 20 "Controlled HAP Emissions Estimate Summary".
(2) Worst case scenario between 25-19 and 33-11 production scenarios. See the PSD Application Attachment A, Table 6 "GF1 HAP Emissions Estimates".

Model 
ID Source Description
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Table 3-6
Modeled Emission Rates – TAP Emissions Allocation for Annual Averaging Period
Hollingsworth & Vose Company - Hawkinsville, GA

HAP Emission Estimates (1)

Arsenic Benzene Chromium Formaldehyde HF
(tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s) (tons/yr) (g/s)

Plant HA - Production Line GF1
F_01 Rotary Fiberizer Stack 1 1.85E-04 5.333E-06 0.13 3.879E-03 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_02 Rotary Fiberizer Stack 2 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_03 Rotary Fiberizer Stack 3 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_04 Rotary Fiberizer Stack 4 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_05 Rotary Fiberizer Stack 5 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_06 Rotary Fiberizer Stack 6 3.39E-04 9.763E-06 0.46 1.309E-02 1.08E-03 3.118E-05 0.19 5.598E-03 0.16 4.587E-03
F_07 Rotary Fiberizer Stack 7 1.85E-04 5.333E-06 0.028 8.086E-04 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_08 Rotary Fiberizer Stack 8 1.85E-04 5.333E-06 0.028 8.086E-04 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_09 Rotary Fiberizer Stack 9 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
F_10 Rotary Fiberizer Stack 10 3.01E-04 8.655E-06 0.46 1.309E-02 9.40E-04 2.704E-05 0.19 5.451E-03 0.13 3.636E-03
F_11 Rotary Fiberizer Stack 11 1.85E-04 5.333E-06 0.46 1.309E-02 5.08E-04 1.462E-05 0.17 5.012E-03 0.027 7.817E-04
MELT Glass Melt Furnace Stack 9.20E-05 2.647E-06 -- -- 1.31E-04 3.768E-06 -- -- 0.088 2.520E-03
FHTH Forehearth Stack 1.08E-05 3.114E-07 1.14E-04 3.270E-06 0 0.000E+00 4.06E-03 1.168E-04 -- --

Production Scenario (2) 25-19 33-11 25-19 25-19 25-19

References:

(1) See the PSD Application Attachment A, Table 20 "Controlled HAP Emissions Estimate Summary".
(2) Worst case scenario between 25-19 and 33-11 production scenarios. See the PSD Application Attachment A, Table 6 "GF1 HAP Emissions Estimates".

Model 
ID Source Description

2016-1014 - Modeling Results Tables - 1650376 - V2.00.xlsx



October 2016  1650376

Table 4-1
AERSURFACE Settings
Hollingsworth & Vose Company - Hawkinsville, GA

Parameter Setting
Study radius for surface roughness 3.0 kilometers
Is the surface data collected at an airport? Yes
Should continuous snow cover be assumed? No
What surface moisture condition should be assumed? Average
Is this an arid region? No
Number of sectors 4
Months assumed to constitute “winter” December, January, and February
Months assumed to constitute “spring” March, April, and May
Months assumed to constitute “summer” June, July, and August
Months assumed to constitute “autumn” September, October, and November
Period for land use calculations Seasonal
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Table 4-2
Comparison of Surface Characteristics
Hollingsworth & Vose Company - Hawkinsville, GA

Surface Roughness (Zo)

Facility 
Location (1)

(m)

KMCN 
Station (2)

(m)

Percent 
Difference (a)

(%)

Facility 
Location (1)

(m)

KMCN 
Station (2)

(m)

Facility 
Location (1)

(m)

KMCN 
Station (2)

(m)

1 0.176 0.086 6.95
2 0.188 0.079 8.42
3 0.131 0.131 0
4 0.097 0.083 1.08
1 0.229 0.114 8.88
2 0.242 0.105 10.6
3 0.174 0.174 0
4 0.134 0.114 1.54
1 0.397 0.222 13.5
2 0.383 0.252 10.1
3 0.365 0.331 2.63
4 0.342 0.273 5.33
1 0.397 0.211 14.4
2 0.383 0.249 10.3
3 0.364 0.326 2.93
4 0.342 0.265 5.95

Notes:

(a) Percent difference (%) = ([facility location surface roughness {m}] - [KMCN station surface roughness {m}]) / (typical surface roughness range [m]) x (100%)
Typical surface roughness range (m) = 1.295 (3)

References:

(1) AERSURFACE output file using Hyalus, Inc. facility coordinates.
(2) AERSURFACE output file using Middle Georgia Regional Airport (KMCN) meteorological station coordinates.
(3) Typical surface roughness values range from 0.005 meters to 1.3 meters AERSURFACE Users Guide, Table A-3. "Seasonal Values of Surface 

Roughness for the NLCD92 21-Land Cover Classification System". 

Autumn 0.17 0.17 0.55 0.59

Spring 0.14 0.15 0.37 0.39

Summer 0.17 0.17 0.36 0.4

Season Sector 

Albedo (r) Bowen ratio (Bo)

Winter 0.16 0.16 0.55 0.59
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Table 4-3
Summary of Downwash Structure Heights
Hollingsworth & Vose Company - Hawkinsville, GA

Existing 
Building ID Existing/Proposed Buildings Tier Height

(m)
BLD_3 Existing 8.0
BLD_4 Existing 6.5
BLD_5 Existing 8.2
BLD_6 Existing 8.7
BLD_7 Existing 5.3
BLD_8 Existing 7.4
BLD_9 Existing 8.2
BLD_13 Existing 4.1
BLD_15 Existing 3.8
BLD_16 Existing 7.6
BLD_17 Existing 3.4
BLD_18 Existing 3.0
BLD_19 Existing 5.4
BLD_23 Existing 4.1
BLD_24 Existing 3.1
BLD_25 Existing 6.1
BLD_26 Existing 5.0
BLD_28 Proposed 7.5
BLD_29 Existing 4.0
BLD_30 Existing 4.6
BLD_31 Existing 4.4
BLD_32 Existing 4.1

FGWH_N Proposed 8.0
FGWH_S Proposed 13.7

RME Proposed 8.3
PM_74 Proposed 8.2
PM_73 Proposed 8.2
BLD_28 Proposed 7.5
BLD_45 Proposed 14.2
BLD_46 Proposed 23.0
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Table 4-4
Estimated Nitrate Concentrations
Hollingsworth & Vose Company - Hawkinsville, GA

Averaging 
Period

Estimated Nitrate Concentration (1)

 (µg/m³) 
24-hour 0.012
Annual 0.004

References:

(1) Estimated nitrate concentration due to the proposed facility NOX emissions 
as provided by Georgia EPD.

Averaging 
Period

PM2.5
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Table 4-5
Background Concentrations
Hollingsworth & Vose Company - Hawkinsville, GA

Averaging 
Period

Background Concentrations 
(1)

 (µg/m³)
1-hour 970
8-hour 756
1-hour 30.3
Annual 4.8
24-hour 38.0
Annual 20.0
24-hour 17.9
Annual 8.2

References:

(1) Background concentrations provided by Georgia EPD via
correspondence dated 08/23/2016.

Pollutant

CO

NO2

PM10

PM2.5
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Table 4-6
“20D” Screening of Competing Sources
Hollingsworth & Vose Company - Hawkinsville, GA

UTM E UTM N NOX CO PM10 PM2.5

Nichiha USA - Macon Cement Fiberboard Plant SM 249,023 3,620,274 29.1 24.4 70.0 50.1 48.2 0.60 (a) 0.51 (a) 1.45 (a) 1.04 (a) 0.63 (b) 0.51 (b) 1.45 (b) 1.09 (b)

Everett Dykes Grassing Co. SM 277,185 3,584,717 22.5 10.8 21.6 21.6 13.5 1.67 (a) 0.80 (a) 1.60 (a) 1.60 (a) 1.97 (b) 0.80 (b) 1.60 (b) 1.89 (b)

Goldens Foundry & Machine Company SM 242,173 3,539,628 0.2 76.5 77.6 77.6 43.8 0.00 (a) 1.75 (a) 1.77 (a) 1.77 (a) 0.00 (b) 1.75 (b) 1.77 (b) 1.86 (b)

Ocmulgee EMC-Dodge Su SM 290,202 3,566,679 97.0 14.9 3.2 3.2 24.7 3.93 (a) 0.60 (a) 0.13 (a) 0.13 (a) 4.29 (b) 0.60 (b) 0.13 (b) 0.14 (b)

Ocmulgee EMC-Walmart SM 294,352 3,562,222 97.0 14.9 3.2 3.2 30.3 3.20 (a) 0.49 (a) 0.10 (a) 0.10 (a) 3.44 (b) 0.49 (b) 0.10 (b) 0.11 (b)

Reeves Construction Company SM 236,886 3,548,932 12.9 2.0 11.1 11.1 40.3 0.32 (a) 0.05 (a) 0.28 (a) 0.28 (a) 0.34 (b) 0.05 (b) 0.28 (b) 0.29 (b)

Roseburg Forest Products South LP TV 236,756 3,552,168 236.0 320.0 326.0 326.0 38.4 6.15 (a) 8.33 (a) 8.49 (a) 8.49 (a) 6.50 (b) 8.33 (b) 8.49 (b) 8.98 (b)

Perdue Foods LLC SM 252,810 3,592,544 84.6 49.0 35.2 35.2 22.2 3.81 (a) 2.21 (a) 1.59 (a) 1.59 (a) 4.21 (b) 2.21 (b) 1.59 (b) 1.75 (b)

AAA Asphalt Products, Inc. SM 245,809 3,619,441 13.1 9.8 8.3 8.3 48.8 0.27 (a) 0.20 (a) 0.17 (a) 0.17 (a) 0.28 (b) 0.20 (b) 0.17 (b) 0.18 (b)

Griffin Lumber Company TV 234,767 3,542,578 28.9 78.8 147.0 147.0 46.2 0.63 (a) 1.71 (a) 3.18 (a) 3.18 (a) 0.66 (b) 1.71 (b) 3.18 (b) 3.33 (b)

Norbord Georgia Inc TV 235,171 3,540,104 634.0 779.0 273.0 273.0 47.7 13.29 (a) 16.33 (a) 5.72 (a) 5.72 (a) 13.90 (b) 16.33 (b) 5.72 (b) 5.99 (b)

CEMEX Southeast TV 252,408 3,589,716 1702.0 4750.0 214.0 214.0 20.4 83.43 (a) 232.84 (a) 10.49 (a) 10.49 (a) 93.01 (b) 232.84 (b) 10.49 (b) 11.69 (b)

Interfor South U.S. LLC TV 243,198 3,593,743 66.5 181.0 176.0 137.0 30.1 2.21 (a) 6.01 (a) 5.85 (a) 4.55 (a) 2.38 (b) 6.01 (b) 5.85 (b) 4.89 (b)

USAF Robins Air Force Base TV 257,748 3,611,094 300.0 287.0 47.1 47.1 36.7 8.17 (a) 7.82 (a) 1.28 (a) 1.28 (a) 8.67 (b) 7.82 (b) 1.28 (b) 1.36 (b)

Mid-Georgia Cogen LP TV 255,419 3,597,332 1046.0 902.0 493.0 493.0 24.7 42.35 (a) 36.52 (a) 19.96 (a) 19.96 (a) 46.28 (b) 36.52 (b) 19.96 (b) 21.81 (b)

Gilman Building Products Dudley Mill TV 302,645 3,602,518 161.0 197.0 101.0 101.0 44.5 3.62 (a) 4.43 (a) 2.27 (a) 2.27 (a) 3.80 (b) 4.43 (b) 2.27 (b) 2.38 (b)

Hollingsworth & Vose TV 267,602 3,576,425 45.8 28.0 2.6 2.6 0.96 47.71 (a) 29.17 (a) 2.72 (a) 2.72 (a) 47.71 (b) 29.17 (b) 2.72 (b) 2.72 (b)

KaMin Macon Facility TV 260,158 3,621,499 222.0 117.0 211.0 207.0 46.4 4.78 (a) 2.52 (a) 4.55 (a) 4.46 (a) 5.01 (b) 2.52 (b) 4.55 (b) 4.67 (b)

Graphic Packaging International TV 238,964 3,594,957 14.0 11.8 28.6 28.6 34.2 0.41 (a) 0.35 (a) 0.84 (a) 0.84 (a) 0.44 (b) 0.35 (b) 0.84 (b) 0.89 (b)

Ardagh Glass Inc. TV 256,688 3,608,565 914.0 33.8 157.0 146.0 34.6
Ga Power Company - Robins TV 257,600 3,607,628 887.0 246.0 79.2 79.2 33.4

Houston County Public Works Department TV 260,356 3,587,499 11.0 207.0 32.6 32.6 13.7
Houston County LFGTE Generation Plant TV 260,197 3,587,141 129.0 215.0 8.2 8.2 13.5

Notes:
(a) Short term Q/d = (short term facility emissions [Q-tons/yr]) / (distance-d [km])
(b) Annual Q/d = (annual facility emissions [Q-tons/yr]) / (distance [d-km] - maximum radius of SIA for annual NO X or PM2.5 assessments [d-km]) (3)

Maximum radius of SIA for annual NO X assessment (km) = 0 (4)
Maximum radius of SIA for annual PM 2.5 assessment (km) = 2.1 (4)

(c) Short term Q/d = (off-site facility 1 emissions [Q-tons/yr] + off-site facility 2 emissions [Q-tons/yr]) / (minimum between off-site facilty1 distance [d-km] and off-site facility 2 distance [d-km])
(d) Annual Q/d = (off-site facility 1 emissions [Q-tons/yr] + off-site facility 2 emissions [Q-tons/yr]) / ([minimum between off-site facility 1 distance [d-km] and off-site facility 2 distance [d-km] - [maximum radius of SIL exceedance for annual NO X or PM2.5 assessment [d- (3)

Maximum radius of SIA for annual NO X assessment (km) = 0 (4)
Maximum radius of SIA for annual PM 2.5 assessment (km) = 2.1 (4)

References:
(1) Off-site source data provided by the Georgia EPD.
(2) Permit type provided by Georgia EPD. SM represents non-Title V permits and TV represents facilities having a Title V permit. 
(3) EPD PSD Permit Application Guidance Document Sept 2012 section 5.3.1 "20D Rule".  SIL modeling results for CO and PM 10 were below Class II SIL, so they do not have an SIA.
(4) Maximum SIA distance derived from Class SIL II modeling.
(5) Ardaugh Glass Inc. and GA Power Company - Robins are combined as part of the 20D screening as discussed in section 5.3.1 of the GA EPD PSD guidance document, off-site sources within 2km of each other should be evaluated as an area source. 
(6) Houston County Public Works Department and Houston County LFGTE Generation Plant are combined as part of the 20D screening as discussed in section 5.3.1 of the GA EPD PSD guidance document, off-site sources within 2km of each other should be evaluated as an area source. 

(d) 3.02 (d) 3.58 (d)
15300057

(c) 10.37 (c) 10.37 (d) 31.26

7.19 (d)
15300040
15300048 (6) 10.37 (c) 31.26 (c) 3.02

53.92 (d) 8.38 (d) 7.07 (d)8.38 (c) 7.07 (c) 6.74 (c)

22500018
08100008

(c)

15300003
15300011
15300033
15300042
17500035
23500008
28900001
15300041
15300014 (5) 53.92

08100054

Facility Emissions-Q (1) (tons/yr) Distance-d
(km) (1)

09300030
09300022
15300049

09100019

AIRS ID Facility Name (1) Permit 
Type (2)

Coordinates (1) (m)

02100209
02300015
08100059
09100018

Short Term Q/d Annual Q/d
NOX CO PM10 PM2.5 NOX CO PM10 PM2.5
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Table 4-7
Cumulative Analysis Source Stack Parameters
Hollingsworth & Vose Company - Hawkinsville, GA

Elevation 
(m)

Height 
(m)

Temp 
(K)

Velocity 
(m/s)

Diameter 
(m)

Release 
Orientation

CEMEX Southeast
Kiln No. 5 ST33 25.8 63.7 385.9 40.9 2.1 Vertical

Ardagh Glass Inc.
Glass Melting Furnace No. 1 ST42 32.2 41.5 547.0 10.2 1.9 Vertical
Glass Melting Furnace No. 2 ST43 32.2 32.3 477.6 5.8 2.2 Vertical

Ga Power Company - Robins
Combustion Turbine Unit 1 ST61 28.0 17.1 835.4 36.3 6.4 Vertical
Combustion Turbine Unit 2 ST62 28.0 17.1 835.4 36.3 6.4 Vertical

Mid-Georgia Cogen LP
Combustion Turbine ST69 29.4 48.8 380.4 13.5 5.2 Vertical
Combustion Turbine ST70 29.4 48.8 380.4 13.5 5.2 Vertical
Auxiliary Boiler ST71 29.4 48.8 438.7 19.9 0.9 Vertical

Hollingsworth & Vose (2)

Secondary Boiler ST80 21.9 10.4 333.7 7.5 0.6 Vertical
Primary Boiler ST81 21.9 11.0 382.0 8.6 0.8 Vertical
Heat Recovery Boiler ST82 21.9 9.2 420.9 18.0 1.6 Vertical

References:

(1) Stack parameters provided by the Georgia EPD.
(2) Existing H&V facility included in all cumulative impact analyses.

Model 
Source 

ID

Stack Parameters (1)

Source

15300014

15300003

AIRS ID

15300042

15300040

23500008
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Table 4-8
Cumulative Analysis Sources and Emission Rates
Hollingsworth & Vose Company - Hawkinsville, GA

Short-Term 
Modeling 
Emission 

Rate
(g/s)

Long-Term 
Modeling 
Emission 

Rate
(g/s)

Include as 
Competing 

Source?

Include as 
Increment 

Consuming 
Source?

Short-Term 
Modeling 
Emission 

Rate
(g/s)

Long-Term 
Modeling 
Emission 

Rate
(g/s)

Include as 
Competing 

Source?

Include as 
Increment 

Consuming 
Source?

CEMEX Southeast
Kiln No. 5 ST33 49.0 49.0 YES No -- -- No No

Ardagh Glass Inc.
Glass Melting Furnace No. 1 ST42 22.2 22.2 YES No -- -- No No
Glass Melting Furnace No. 2 ST43 4.78 4.08 YES YES -- -- No No

Ga Power Company - Robins
Combustion Turbine Unit 1 ST61 54.7 12.7 YES YES -- -- No No
Combustion Turbine Unit 2 ST62 54.7 12.7 YES YES -- -- No No

Mid-Georgia Cogen LP
Combustion Turbine ST69 14.2 14.2 YES YES 6.93 6.93 YES YES
Combustion Turbine ST70 14.2 14.2 YES YES 6.93 6.93 YES YES
Auxiliary Boiler ST71 1.69 1.69 YES YES 0.32 0.32 YES YES

Hollingsworth & Vose
Secondary Boiler ST80 0.43 0.43 (2) (2) 0.032 0.032 (2) (2)

Primary Boiler ST81 0.20 0.20 (2) (2) 0.031 0.031 (2) (2)

Heat Recovery Boiler ST82 0.16 0.16 (2) (2) 0.013 0.013 (2) (2)

References:

(1) Data provided by the Georgia EPD.
(2) Existing H&V facility included in all cumulative impact analyses.

15300042

23500008

PM2.5 
(1)

15300003

AIRS ID Source
Model 
Source 

ID

NOX 
(1)

15300014

15300040
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Table 5-1
Summary of Assessments and Standards
Hollingsworth & Vose Company - Hawkinsville, GA

Standards (µg/m³)
Class II Class I

SIL (1) NAAQS (2) Increment (3) SIL (4) Increment (3)

1-hour 2,000 40,000 - - - -
8-hour 500 10,000 - - - 575
1-hour 7.5 188 - - - --
Annual 1 100 25 0.10 2.5 14
24-hour 5 150 30 0.32 8 10
Annual 1 - 17 0.16 4 --

24-hour (6) 1.2 35 9 0.070 2 0
Annual 0.3 12 4 0.060 1 --

NAAQS = National Ambient Air Quality Standard
SIL = Significant Impact Level
SMC = Significant Monitoring Concentration

References:

(1) Class II SIL as specified in the Georgia EPD PSD Permit application Guidance Document Table 5-1 & 40 CFR 52.21.
(2) Georgia Ambient Air Standards are equal to the National Ambient Air Quality Standards. PM10 Annual NAAQS have been revoked.
(3) Class I & II PSD Increment presented in the Georgia EPD PSD Permit application Guidance Document Table 5-5 does not include CO.  
(4) Class I SIL as specified in the Georgia EPD PSD Permit application Guidance Document Table 5-6 does not include CO.  
(5) SMC as presented in the Georgia EPD PSD Permit application Guidance Document Table 5-6 & 40 CFR 52.21(i)(5).
(6) PM2.5 24-hour SMC as promulgated by EPA in 40 CFR 52.21(i)(5) and presented in accordance with Sierra Club v. EPA, 706 F.3d 428.

PM2.5

Pollutant Averaging 
Period  SMC (5)

CO

NO2

PM10
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Table 5-2
Class II Significant Impact Level Assessment - Summary of Results
Hollingsworth & Vose Company - Hawkinsville, GA

Pollutant Averaging Period

Maximum 
Predicted 

Concentration (1)

(µg/m³)

Significant 
Impact Level (2)

(µg/m³) 

Exceed 
SIL?

Significant 
Monitoring 

Concentration (3)

(µg/m³) 

Exceed 
SMC?

24-Hour 4.83 5 No 10 No
2010 0.874
2011 0.896
2012 0.832
2013 0.751
2014 0.898

24-Hour (5) 3.72 1.2 YES 0 YES
2010 0.822
2011 0.841
2012 0.781
2013 0.707
2014 0.843

1-Hour (5) 11.87 7.5 YES NA --
2010 0.590
2011 0.634
2012 0.588
2013 0.521
2014 0.629

1-Hour 531 2,000 No NA --
8-Hour 235 500 No 575 No

References:
(1) Maximum concentrations predicted using the AERMOD dispersion model.
(2) Class II SIL as specified in the Georgia EPD PSD Permit application Guidance Document Table 5-1 & 40 CFR 52.21.
(3) SMC as presented in the Georgia EPD PSD Permit application Guidance Document Table 5-6 & 40 CFR 52.21(i)(5).
(4) PM2.5 maximum concentrations include nitrate concentrations from proposed facility provided by Georgia EPD to account for 

secondary PM2.5 formation.
(5) 5 year average of 24-hour maximum concentration by receptor.

CO

NO2

PM2.5 
(4)

PM10 NA

Annual 1 No 14 No

--

Annual 0.3 YES 0 --

Annual 1 No
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Table 5-3
NAAQS Assessment - Summary of Results
Hollingsworth & Vose Company - Hawkinsville, GA

Pollutant Averaging Period

Maximum 
Predicted 

Concentration (1)

(µg/m³)

Nitrate 
Concentration (2)

(µg/m3)

Background 
Concentration (2)

(µg/m³)

Design 
Value (a)

(µg/m³)

NAAQS
(µg/m³)

Exceed 
NAAQS?

24-Hour (3) 2.89 0.012 17.9 20.8 35 No
2010 1.014 9.22
2011 1.024 9.23
2012 0.960 9.16
2013 0.860 9.06
2014 1.005 9.21

NO2 1-Hour (5) 77.2 -- 30.3 107.5 188 No

Notes:
(a) Design value (µg/m3) = (maximum predicted concentration [µg/m3]) + (nitrate concentration µg/m3]) + [background concentration µg/m3]) 

References:
(1) Concentrations predicted using the AERMOD dispersion model.
(2) PM2.5 maximum concentrations include nitrate concentrations from proposed facility provided by Georgia EPD to account for secondary PM2.5 formation.
(3) Attainment with the 24-hour PM2.5 standard is achieved when the average of annual 98th percentile of 24-hour concentrations is less than the NAAQS.
(4) Attainment with the annual PM2.5 standard is achieved when the annual arithmetic mean is less than the NAAQS.
(5) Attainment with the 1-hour NO2 standard is achieved when the average of the annual 98th percentile of the 1-hour daily maximum concentrations is below the NAAQS.

12 No8.20.004PM2.5 Annual (4)
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Table 5-4
Class II Increment Assessment - Summary of Results
Hollingsworth & Vose Company - Hawkinsville, GA

Pollutant Averaging Period

Maximum 
Predicted 

Concentration (1)

(µg/m³)

Class II 
Increment

(µg/m³)

Exceed 
Class II 

Increment?

24-Hour (3) 4.19 9 No
2010 0.988
2011 1.005
2012 0.939
2013 0.834
2014 0.980

References:
(1) Maximum concentrations predicted using the AERMOD dispersion model.
(2) Class II PSD Increment presented in the Georgia EPD PSD Permit application Guidance Document Table 5-5.
(3) Second highest maximum modeled concentration.
(4) Maximum modeled concentration.

No4PM2.5 Annual 
(4)

2016-1014 - Modeling Results Tables - 1650376 - V2.00.xlsx



October 2016  1650376

Table 5-5
Class I Significant Impact Level Assessment - Summary of Results
Hollingsworth & Vose Company - Hawkinsville, GA

Pollutant Averaging 
Period

Maximum 
Predicted 

Concentration (1)

(µg/m³)

Class I SIL 
(2)

(µg/m³)

Exceed Class I 
SIL?

24-Hour 0.25 0.32 No
2010 0.01545
2011 0.01497
2012 0.01474
2013 0.01351
2014 0.01403

24-Hour 0.24 0.07 YES
2010 0.01808
2011 0.01764
2012 0.01736
2013 0.01624
2014 0.01679
2010 0.015
2011 0.01464
2012 0.01536
2013 0.01409
2014 0.01374

References:
(1) Maximum concentrations predicted using the AERMOD dispersion model.
(2) Class I PSD SIL presented in the Georgia EPD PSD Permit application Guidance Document.
(3) PM2.5 maximum concentrations include secondary nitrate concentrations from proposed facility NOX 

emissions as provided by Georgia EPD.

Annual 0.06 No

PM10

PM2.5 
(3)

Annual 0.16 No

Annual 0.10 NoNO2
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Table 5-6
Class I Q/D Screening (1)

Hollingsworth & Vose Company - Hawkinsville, GA

Pollutant

Facility-Wide 
Maximum 24-

hour emissions 
(a)

(lb/hr)

FLAG 2010 
Approach Annual 

Emissions (2)

(Q-tpy)

PM10 12 51.8
PM2.5 11 46.9
NOX 16 72.1
SO2 0.11 0.49
SUM 39 171

Class I Area
Responsible 
Federal Land 

Manager

Minimum Distance 
from Site

(km)

Sum of FLAG 
2010 Approach 

Annual 
Emissions

(Q - tpy)

FLAG 2010 
Approach 

Q/D (b)

Okefenokee FWS 175 0.98
Wolf Island FWS 225 0.76
St. Marks FWS 245 0.70

Bradwell Bay NPS 250 0.69

Notes:
(a) Facility-wide maximum emissions (lbs/hr) = (FLAG 2010 approach annual emissions [tons/yr]) / (8,760 hrs/yr) x (2,000 lbs/to
(b) FLAG 2010 approach Q/D = (sum of FLAG 2010 approach annual emissions [tons/yr])

/ (minimum distance to Class I area from site [km])

References:

(1) Derived from the Federal Land Managers' Air Quality Related Values Work Group Phase I Report - Revised (2010).
(2) See the PSD Application Attachment A, Emissions Inventory Table 18 "Controlled Criteria Emissions Estimate Summary".
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Table 6-1
Acceptable Ambient Concentrations
Hollingsworth & Vose Company - Hawkinsville, GA

Toxic Air Pollutant (1) Averaging Period
Acceptable Ambient 

Concentration (2)

(µg/m³)
15-Min 0.2
24-Hour 0.4
Annual 2.33E-04
15-Min 1,600
Annual 0.13
15-Min 10
24-Hour 1.2
Annual 8.30E-05
15-Min 245
24-Hour 1.452
Annual 0.77
15-Min 245
24-Hour 5.84

References:
(1) Specific toxic air pollutants modeled as requested by the Georgia EPD.
(2) Acceptable Ambient Concentrations taken from the Toxics - AAC Derivations spreadsheet.  Values in the EPD 

spreadsheet were verified as being up-to-date.

Arsenic

Benzene

Chromium

Formaldehyde

Hydrogen Fluoride
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Table 6-2
TAP Assessment - Summary of Results
Hollingsworth & Vose Company - Hawkinsville, GA

Toxic Air Pollutant (1) Averaging 
Period

Maximum Predicted 
Concentration

(µg/m³)

Acceptable Ambient 
Concentration (2)

(µg/m³)
Exceed AAC?

15-Min 1.28E-03 (a) 0.2 No
1-Hour 9.69E-04 (4) -- --

24-Hour 1.91E-04 (5) 0.4 No
Annual 1.90E-05 (6) 2.33E-04 No
15-Min 1.71 (a) 1,600 No
1-Hour 1.293 (4) -- --
Annual 0.026 (6) 0.13 No
15-Min 3.80E-03 (a) 10 No
1-Hour 2.88E-03 (4) -- --

24-Hour 5.72E-04 (5) 1.2 No
Annual 5.60E-05 (6) 8.30E-05 No
15-Min 0.90 (a) 245 No
1-Hour 0.679 (4) -- --

24-Hour 0.137 (5) 1.452 No
Annual 0.013 (6) 0.77 No
15-Min 0.42 (a) 245 No
1-Hour 0.317 (4) -- --

24-Hour 0.063 (5) 5.84 No

Notes:
(a) Maximum predicted 15-minute concentration (µg/m3) = (maximum predicted 1-hour concentration [µg/m 3]) x (adjustment factor)

Adjustment factor = 1.32 (3)

References:
(1) Specific toxic air pollutants modeled as requested by the Georgia EPD.
(2) Acceptable Ambient Concentrations taken from the Toxics - AAC Derivations spreadsheet.  Values in the EPD spreadsheet 

were verified as being up-to-date.
(3) Adjustment factor provided in the "Guideline for Ambient Impact Assessment of Toxic Air Pollutant Emissions" to calculate a 

15-minute averaging period concentration from a modeled 1-hour averaging period concentration.
(4) 1-hour averaging period modeled in order to develop concentrations for calculating the maximum predicted 15-minute concentration.
(5) Maximum 24-hour concentration predicted from the 5-year meterological dataset modeled.
(6) Annual average concentration predicted over the 5-year meterological dataset modeled.

Hydrogen Fluoride

Chromium

Formaldehyde

Arsenic

Benzene
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Table 6-3
Soils and Vegetation Analysis Significant Emission Rate Analysis
Hollingsworth & Vose Company - Hawkinsville, GA

Pollutant
Maximum Annual 

Facility Emissions (1) 

(tons/yr)

Significant Emission 
Rate

(tons/yr)

Adjusted Significant 
Emission Rate

(tons/yr)

Exceed 
Significant 

Emission Rate?

Trace Elements
Arsenic 2.84E-03 0.24 (2) 0.21 (a) No
Beryllium 8.56E-05 0.057 (2) 0.05 (a) No
Cadmium 6.66E-04 0.037 (2) 0.03 (a) No
Chromium 8.81E-03 1.1 (2) 0.98 (a) No
Cobalt 5.84E-04 1.2 (2) 1.07 (a) No
Lead 1.97E-03 11 (2) 9.82 (a) No
Manganese 1.22E-02 0.33 (2) 0.29 (a) No
Mercury 1.06E-04 61 (2) 54.5 (a) No
Nickel 3.87E-03 67 (2) 59.8 (a) No
Selenium 3.96E-03 0.67 (2) 0.6 (a) No
Fluoride 1.06 53 (2) 47.33 (a) No
Direct Acting
Fluoride 1.06 0.23 (6) 2.05 (b) No
SO2 0.46 1.5 (6) 13.4 (b) No
NOX 71.6 840 (6) 7,501 (b) No
CO 1,576 2,500 (6) 22,325 (b) No
Lead 2.00E-04 11 (6) 98.2 (b) No
Beryllium 8.60E-05 0.057 (6) 0.51 (b) No

Notes:

(a) Adjusted significant emission rate (tons/yr) = (significant emission rate [tons/yr]) x (adjustment factor for tall and hot exhaust stacks) (3)
/ (facility lifespan [years] / 10)

Adjustment for tall and hot exhaust stack = 8.93 (4)
Facility lifespan (years) = 100 (5)

(b) Adjusted significant emission rate (tons/yr) = (significant emission rate [tons/yr]) x (adjustment factor for tall and hot exhaust stacks) (3)
Adjustment for tall and hot exhaust stack = 8.93 (4)

References:

(1) See the PSD Application Attachment A, Emissions Inventory Table 18 "Controlled Criteria Emissions 'Estimate Summary".
(2) "A Screening Procedure for the Impact of Air Pollution Sources on Plants, Soils, and Animals, December 1980”, EPA, Table 5.7.
(3) "A Screening Procedure for the Impact of Air Pollution Sources on Plants, Soils, and Animals, December 1980”, EPA, Section 5.2.
(4) "A Screening Procedure for the Impact of Air Pollution Sources on Plants, Soils, and Animals, December 1980”, EPA, Table 5.8.
(5) Signifiant emission rates assume a 10 year lifespan.  This is adjusted to conservatively assume a 100 year lifespan for the proposed facility.
(6) "A Screening Procedure for the Impact of Air Pollution Sources on Plants, Soils, and Animals, December 1980”, EPA, Table 5.6.
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1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.

2. PROPOSED HYALUS, INC. DOWNWASH STRUCTURE BUILDING ID SHOWN WITH ORANGE
CALLOUT.

3. EXISTING HOLLINGSWORTH & VOSE COMPANY DOWNWASH STRUCTURE BUILDING ID
SHOWN WITH WHITE CALLOUT.
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1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.

2. SEE TABLE 4-8 OF THE MODELING REPORT FOR CUMULATIVE ANALYSIS SOURCES AND
EMISSION RATES.
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1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.

2. THE MODELED MAXIMUM PREDICTED CONCENTRATION IS APPROXIMATELY 11.87 µg/m³.

NOTE(S)

1650376 004 A 5-1

2016-10-14

BS

HJ

BE

GS

CONSULTANT

PROJECT NO. PHASE REV. FIGURE

YYYY-MM-DD

DESIGNED

PREPARED

REVIEWED

APPROVED

KEY MAP

KILOMETERS

!.

!.!.!.

NO2 (1-HOUR) = 11.87 µg/m³

ST33

252500 255000 257500 260000 262500 265000 267500 270000 272500 275000 277500 280000 282500

35
70

00
0

35
72

50
0

35
75

00
0

35
77

50
0

35
80

00
0

35
82

50
0

35
85

00
0

35
87

50
0

35
90

00
0

35
92

50
0

35
95

00
0

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

E

LEGEND

_̂ PROPOSED HYALUS, INC. FACILITY LOCATION

PROPERTY BOUNDARY

CONCENTRATION ISOPLETH OF 1-HOUR NO
CLASS II SIL OF 7.5 µg/m³

LOCATION OF MAXIMUM PREDICTED
CONCENTRATION OF 11.87 µg/m³

!. OFF-SITE SOURCE LOCATION

E UTM GRID GUIDELINE

0 4 82

UT
M 

Y (
me

ter
s)

UTM X (meters)

GEORGIA

HAWKINSVILLE

ATLANTA

2

2



TITLE
CLASS II SIL - 24-HOUR PM    CONCENTRATION ISOPLETH
HOLLINGSWORTH & VOSE COMPANY 
HAWKINSVILLE, GA

1 
in

0

PAT H: H:\Hollingsworth and Vose\Georgia F acility\99_PROJECTS\1650376\Phase_001\02_PRODUCTION\MXD\Modeling Report\RevA\F05_2_CIISIL_PM25_24hr_1650376.mxd 

IF
 T

H
IS

 M
E

A
SU

R
E

M
EN

T 
D

O
E

S 
N

O
T 

M
AT

C
H

 W
H

AT
 IS

 S
H

O
W

N
, T

H
E 

SH
E

ET
 S

IZ
E 

H
AS

 B
EE

N
 M

O
D

IF
IE

D
 F

R
O

M
: A

N
SI

 B

1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.

2. THE MODELED MAXIMUM PREDICTED CONCENTRATION IS APPROXIMATELY 3.72 µg/m³.
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1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.

2. THE MODELED MAXIMUM PREDICTED CONCENTRATION IS APPROXIMATELY 0.84 µg/m³.
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1. COORDINATE SYSTEM IS WO RLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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1. COORDINATE SYSTEM IS WO RLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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1. COORDINATE SYSTEM IS WO RLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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1. COORDINATE SYSTEM IS WO RLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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1. COORDINATE SYSTEM IS WO RLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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1. COORDINATE SYSTEM IS WORLD GEODETIC SYSTEM (WGS) 1984 UNIVERSAL TRANVERSE
MERCATOR (UTM) NORTHERN HEMISPHERE ZONE 17.
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APPENDIX A 

GEORGIA EPD SECONDARY PM2.5 GUIDANCE  

 



Assessing Secondary PM2.5 Impacts 
 
Georgia EPD recommends that H&V conduct a qualitative assessment for secondary PM2.5 impacts 
following U.S. EPA’s May 2014 “Guidance for PM2.5 Permit Modeling”. The proposed facility potential NOx 
emission is 71.6 tons/year.  Since the NOx emissions are higher than the significant emissions rate (40 
tons/year), a secondary PM2.5 impact assessment is required. The secondary PM2.5 formed due to the 
proposed facility NOx emissions can be estimated using the nitrate measurements in the area where the 
proposed facility is located and NOx emissions from the facility and the county containing the PM2.5 
monitor (Equation 1).   
 
Equation 1. Estimated PM2.5 impacts due to proposed facility NOx emissions. 
 
𝑆𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 𝑃𝑀2.5 𝐼𝑚𝑝𝑎𝑐𝑡 (µ𝑔/𝑚3)  

=
𝑁𝑂𝑥 𝑒𝑚𝑖𝑠𝑖𝑠𝑜𝑛𝑠 (𝑓𝑟𝑜𝑚 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦)

𝑁𝑂𝑥 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 (𝑓𝑟𝑜𝑚 𝑐𝑜𝑢𝑛𝑡𝑦 𝑤𝑖𝑡ℎ 𝑃𝑀2.5 𝑚𝑜𝑛𝑖𝑡𝑜𝑟)
× 𝑁𝑖𝑡𝑟𝑎𝑡𝑒 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 

 
An analysis of 2013-2015 total and speciated PM2.5 measurements collected at the Macon-Allied monitor 
(13-021-0007) in Bibb County shows low nitrate concentrations in this area. The three year average of 
annual nitrate concentrations (0.42 µg/m3) can be used for the annual PM2.5 secondary impact 
assessment, and the three year average of 98th percentile of nitrate concentrations (1.31 µg/m3) can be 
used for the 24-hour PM2.5 secondary impact assessment. Using the 98th percentile of nitrate 
concentrations for the 24-hour PM2.5 secondary impact assessment is considered conservative since high 
nitrate may be present on days with low total PM2.5. 
 
Table 1.  Annual average of total and speciated PM2.5 data at the Macon-Allied monitor (13-021-0007) in 
Bibb County (µg/m3). 

Year PM2.5 Nitrate Sulfate 

2013 10.04 0.35 1.47 

2014 11.27 0.51 1.69 

2015 9.44 0.41 1.32 

Average 10.25 0.42 1.49 

 
Table 2.  98th Percentiles of total and speciated PM2.5 data at the Macon-Allied monitor (13-021-0007) in 
Bibb County (µg/m3). 

Year PM2.5 Nitrate Sulfate 

2013 20.50 0.82 3.24 

2014 21.90 1.92 3.72 

2015 20.60 1.19 2.69 

Average 21.00 1.31 3.22 

 
The 2011 NOx emissions in Bibb County (8,122 tons/year) and the NOx emission from the facility (71.6 
tons/year) were used to estimate the secondary PM2.5 impacts.  Since the nitrate at the Macon-Allied 
PM2.5 speciation monitor is due to NOx emission in Bibb county along with NOx emissions outside Bibb 
county, it is a conservative estimate to assume that 100% of the nitrate at the monitor came from NOx 
emission in Bibb county.   Table 3 contains the annual and 24-hour secondary PM2.5 impacts from the 
proposed facility using Equation 1.  
  



Table 3. Estimated nitrate concentration due to proposed H&V NOx emissions (µg/m3) 

NAAQS 

Nitrate 
concentration 

(µg/m3) 

NOx emissions 
in Bibb 
 (tpy) 

NOx emissions 
at facility 

(tpy) 

Estimated nitrate concentration 
due to proposed facility NOx 

emissions (µg/m3) 

Annual 
PM2.5 0.42 8,122 71.6 0.004 

24-hr 
PM2.5 1.31 8,122 71.6 0.012 

 
The secondary impacts from Table 3 should be added to the modeled design values for the primary PM2.5 
emissions.  Then, the total PM2.5 (including both primary and secondary) should be compared with the 
corresponding SILs, NAAQS, and increment.  
 



1. Emission data
1) Proposed H&V facility emissions - NOx (tpy)
H&V 71.6
2) 2011 anthropogenic NOx emissions in the county with speciation monitor or adjacent counties (tpy)
Bibb 8,122

2. Speciated PM2.5 concentration (ug/m3) at Macon-Allied site (130210007), Macon, Bibb County
1) Annual

PM2.5 Nitrate Sulfate
2013 10.04 0.35 1.47
2014 11.27 0.51 1.69
2015 9.44 0.41 1.32

Average 10.25 0.42 1.49
2) 24-hr (98th percentile for PM2.5, Nitrate and Sulfate)

PM2.5 Nitrate Sulfate
2013 20.50 0.82 3.24
2014 21.90 1.92 3.72
2015 20.60 1.19 2.69

Average 21.00 1.31 3.22

3. Estimated nitrate concentration due to proposed H&V NOx emissions (ug/m3)
Nitrate 

concentration 
(ug/m3)

NOx 
emissions 

(tpy)

Estimated nitrate concentration 
due to proposed H&V NOx 

emissions (ug/m3)
Annual PM2.5 0.42 8,122 0.004
24-hr PM2.5 1.31 8,122 0.012



 

APPENDIX B 

VISCREEN OUTPUT 

 



J:\Viscreen\compare\hv2_5km.sum Tuesday, October 11, 2016 5:28 PM

               Visual Effects Screening Analysis for
                 Source: hv_hwk                  
                 Class I Area: hpca                    

                 ***   Level-1 Screening   ***
 Input Emissions for 

    Particulates     0.00  G  /S  
    NOx (as NO2)     2.06  G  /S  
    Primary NO2      0.00  G  /S  
    Soot             0.00  G  /S  
    Primary SO4      0.00  G  /S  

     **** Default Particle Characteristics Assumed

               Transport Scenario Specifications:

     Background Ozone:                 0.04 ppm
     Background Visual Range:         25.00 km
     Source-Observer Distance:         2.50 km
     Min. Source-Class I Distance:     2.50 km
     Max. Source-Class I Distance:     3.00 km
     Plume-Source-Observer Angle:     11.25 degrees
     Stability:   6
     Wind Speed:   1.00 m/s

                            R E S U L T S

 Asterisks (*) indicate plume impacts that exceed screening criteria

          Maximum Visual Impacts INSIDE  Class I Area
           Screening Criteria ARE NOT Exceeded
                                     Delta E       Contrast
                                   ===========   ============
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume
 ======== ===== === ======== ===== ====  =====   ====  =====
  SKY      10. 127.    3.0    42.  3.31  2.120   0.05 -0.006 
  SKY     140. 127.    3.0    42.  2.00  0.687   0.05 -0.006 
  TERRAIN  10. 127.    3.0    42.  2.12  0.507   0.05  0.001 
  TERRAIN 140. 127.    3.0    42.  2.00  0.164   0.05  0.001 

          Maximum Visual Impacts OUTSIDE Class I Area
             Screening Criteria ARE Exceeded
                                     Delta E       Contrast
                                   ===========   ============
 Backgrnd Theta Azi Distance Alpha Crit  Plume   Crit  Plume
 ======== ===== === ======== ===== ====  =====   ====  =====
  SKY      10.  10.    1.2   159.  2.00  4.447*  0.05 -0.013 
  SKY     140.  10.    1.2   159.  2.00  1.443   0.05 -0.013 
  TERRAIN  10.   7.    1.0   161.  2.00  2.299*  0.05  0.003 
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  TERRAIN 140.   7.    1.0   161.  2.00  0.744   0.05  0.003 
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"hv_hwk                  "
"hpca                    "
    1    1
     0.000     2.060     0.000     0.000     0.000
     2.500     2.500     3.000    25.000
    1     1.500    3
    1     2.500    8
    1     2.500    6
    1     2.000    1
    1     1.500    4
    1     0.040     1.000    6
    1    11.250
 34
  1 0     5.0  163.7    0.8    1.7    2.1 1.65  0.050   2.00   3.89   2.00   1.26   2.00   
2.29   2.00   0.74

  2 0    10.0  158.7    1.2    1.3    1.8 2.83  0.050   2.00   4.45   2.00   1.44   2.00   
2.24   2.00   0.72

  3 0    15.0  153.8    1.5    1.1    1.6 3.91  0.050   2.00   4.39   2.00   1.42   2.00   
1.97   2.00   0.64

  4 0    20.0  148.8    1.6    0.9    1.4 4.93  0.050   2.00   3.62   2.00   1.17   2.00   
1.49   2.00   0.48

  5 0    25.0  143.8    1.8    0.8    1.3 5.89  0.050   2.30   3.12   2.00   1.01   2.00   
1.19   2.00   0.39

  6 0    30.0  138.7    1.9    0.7    1.2 6.79  0.050   2.61   2.75   2.00   0.89   2.00   
1.00   2.00   0.32

  7 0    35.0  133.7    2.0    0.7    1.1 7.63  0.050   2.90   2.49   2.00   0.81   2.00   
0.86   2.00   0.28

  8 0    40.0  128.8    2.1    0.6    1.1 8.41  0.051   3.17   2.28   2.00   0.74   2.00   
0.75   2.00   0.24

  9 0    45.0  123.8    2.1    0.6    1.0 9.12  0.055   3.41   2.12   2.00   0.69   2.00   
0.67   2.00   0.22

 10 0    50.0  118.8    2.2    0.6    1.0 9.75  0.059   3.62   1.99   2.00   0.65   2.00   
0.62   2.00   0.20
 11 0    55.0  113.7    2.2    0.5    1.010.31  0.062   3.82   1.89   2.00   0.61   2.02   
0.57   2.00   0.18
 12 0    60.0  108.7    2.3    0.5    1.010.79  0.065   3.99   1.82   2.00   0.59   2.10   
0.53   2.00   0.17
 13 0    65.0  103.8    2.3    0.5    1.011.18  0.067   4.13   1.76   2.00   0.57   2.17   
0.50   2.00   0.16
 14 0    70.0   98.8    2.4    0.5    1.011.49  0.069   4.25   1.71   2.00   0.55   2.23   
0.48   2.00   0.16
 15 0    75.0   93.8    2.4    0.5    1.011.71  0.070   4.33   1.68   2.00   0.54   2.27   
0.47   2.00   0.15
 16 0    80.0   88.8    2.5    0.5    1.011.84  0.071   4.37   1.66   2.00   0.54   2.31   
0.45   2.00   0.15
 17 1    85.0   83.8    2.5    0.5    1.011.89  0.071   4.39   1.65   2.00   0.54   2.34   
0.45   2.00   0.14
 18 1    90.0   78.8    2.5    0.5    1.011.84  0.071   4.37   1.66   2.00   0.54   2.35   
0.44   2.00   0.14
 19 1    95.0   73.8    2.6    0.5    1.111.71  0.070   4.33   1.67   2.00   0.54   2.35   
0.44   2.00   0.14
 20 1   100.0   68.8    2.6    0.5    1.111.49  0.069   4.25   1.70   2.00   0.55   2.35   
0.44   2.00   0.14
 21 1   105.0   63.8    2.7    0.5    1.211.18  0.067   4.13   1.74   2.00   0.56   2.33   
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0.45   2.00   0.15
 22 1   110.0   58.8    2.7    0.6    1.310.78  0.065   3.99   1.79   2.00   0.58   2.30   
0.46   2.00   0.15
 23 1   115.0   53.8    2.8    0.6    1.410.31  0.062   3.82   1.86   2.00   0.60   2.25   
0.47   2.00   0.15
 24 1   120.0   48.8    2.9    0.6    1.6 9.75  0.059   3.62   1.95   2.00   0.63   2.20   
0.48   2.00   0.16
 25 1   125.0   43.8    3.0    0.7    1.8 9.11  0.055   3.41   2.07   2.00   0.67   2.15   
0.50   2.00   0.16
 26 0   130.0   38.8    3.1    0.8    2.1 8.41  0.051   3.16   2.20   2.00   0.71   2.08   
0.52   2.00   0.17
 27 0   135.0   33.8    3.2    0.9    2.5 7.63  0.050   2.90   2.38   2.00   0.77   2.01   
0.53   2.00   0.17
 28 0   140.0   28.8    3.3    1.0    3.2 6.78  0.050   2.61   2.59   2.00   0.84   2.00   
0.52   2.00   0.17
 29 0   145.0   23.8    3.6    1.2    4.4 5.88  0.050   2.30   2.86   2.00   0.93   2.00   
0.46   2.00   0.15
 30 0   150.0   18.8    3.9    1.5    7.3 4.91  0.050   2.00   3.19   2.00   1.04   2.00   
0.30   2.00   0.10
 31 0   155.0   13.8    4.4    2.1   21.9 3.89  0.050   2.00   3.57   2.00   1.16   2.00   
0.02   2.00   0.01
 32 0     7.3  161.4    1.0    1.5    1.9 2.21  0.050   2.00   4.23   2.00   1.37   2.00   
2.30   2.00   0.74
 33 1    84.4   84.4    2.5    0.5    1.011.89  0.071   4.39   1.65   2.00   0.54   2.33   
0.45   2.00   0.14
 34 1   127.1   41.7    3.0    0.7    1.9 8.83  0.053   3.31   2.12   2.00   0.69   2.12   
0.51   2.00   0.16
 34
  1 0   5.000  0.050 -0.012  0.003 -0.012  0.003 -0.050  0.015 -0.050  0.015 -0.001  0.000 
-0.001  0.000

  2 0  10.000  0.050 -0.013  0.002 -0.013  0.002 -0.057  0.013 -0.057  0.013 -0.001  0.000 
-0.001  0.000

  3 0  15.000  0.050 -0.013  0.002 -0.013  0.002 -0.056  0.011 -0.056  0.011 -0.001  0.000 
-0.001  0.000

  4 0  20.000  0.050 -0.010  0.001 -0.010  0.001 -0.046  0.008 -0.046  0.008 -0.001  0.000 
-0.001  0.000

  5 0  25.000  0.050 -0.009  0.001 -0.009  0.001 -0.040  0.006 -0.040  0.006 -0.001  0.000 
-0.001  0.000

  6 0  30.000  0.050 -0.008  0.001 -0.008  0.001 -0.035  0.005 -0.035  0.005 -0.001  0.000 
-0.001  0.000

  7 0  35.000  0.050 -0.007  0.001 -0.007  0.001 -0.032  0.004 -0.032  0.004 -0.001  0.000 
-0.001  0.000

  8 0  40.000  0.051 -0.006  0.001 -0.006  0.001 -0.029  0.003 -0.029  0.003 -0.001  0.000 
-0.001  0.000

  9 0  45.000  0.055 -0.006  0.000 -0.006  0.000 -0.027  0.003 -0.027  0.003 -0.001  0.000 
-0.001  0.000

 10 0  50.000  0.059 -0.006  0.000 -0.006  0.000 -0.026  0.003 -0.026  0.003 -0.001  0.000 
-0.001  0.000
 11 0  55.000  0.062 -0.005  0.000 -0.005  0.000 -0.024  0.002 -0.024  0.002 -0.001  0.000 
-0.001  0.000
 12 0  60.000  0.065 -0.005  0.000 -0.005  0.000 -0.023  0.002 -0.023  0.002 -0.001  0.000 
-0.001  0.000
 13 0  65.000  0.067 -0.005  0.000 -0.005  0.000 -0.023  0.002 -0.023  0.002 -0.001  0.000 
-0.001  0.000
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 14 0  70.000  0.069 -0.005  0.000 -0.005  0.000 -0.022  0.002 -0.022  0.002 -0.001  0.000 
-0.001  0.000
 15 0  75.000  0.070 -0.005  0.000 -0.005  0.000 -0.022  0.002 -0.022  0.002  0.000  0.000  
0.000  0.000
 16 0  80.000  0.071 -0.005  0.000 -0.005  0.000 -0.021  0.002 -0.021  0.002  0.000  0.000  
0.000  0.000
 17 1  85.000  0.071 -0.005  0.000 -0.005  0.000 -0.021  0.002 -0.021  0.002  0.000  0.000  
0.000  0.000
 18 1  90.000  0.071 -0.005  0.000 -0.005  0.000 -0.021  0.002 -0.021  0.002  0.000  0.000  
0.000  0.000
 19 1  95.000  0.070 -0.005  0.000 -0.005  0.000 -0.021  0.002 -0.021  0.002  0.000  0.000  
0.000  0.000
 20 1 100.000  0.069 -0.005  0.000 -0.005  0.000 -0.022  0.002 -0.022  0.002 -0.001  0.000 
-0.001  0.000
 21 1 105.000  0.067 -0.005  0.000 -0.005  0.000 -0.022  0.002 -0.022  0.002 -0.001  0.000 
-0.001  0.000
 22 1 110.000  0.065 -0.005  0.000 -0.005  0.000 -0.023  0.002 -0.023  0.002 -0.001  0.000 
-0.001  0.000
 23 1 115.000  0.062 -0.005  0.000 -0.005  0.000 -0.024  0.002 -0.024  0.002 -0.001  0.000 
-0.001  0.000
 24 1 120.000  0.059 -0.005  0.000 -0.005  0.000 -0.025  0.003 -0.025  0.003 -0.001  0.000 
-0.001  0.000
 25 1 125.000  0.055 -0.006  0.001 -0.006  0.001 -0.027  0.003 -0.027  0.003 -0.001  0.000 
-0.001  0.000
 26 0 130.000  0.051 -0.006  0.001 -0.006  0.001 -0.028  0.003 -0.028  0.003 -0.001  0.000 
-0.001  0.000
 27 0 135.000  0.050 -0.007  0.001 -0.007  0.001 -0.031  0.004 -0.031  0.004 -0.001  0.000 
-0.001  0.000
 28 0 140.000  0.050 -0.007  0.001 -0.007  0.001 -0.033  0.004 -0.033  0.004 -0.001  0.000 
-0.001  0.000
 29 0 145.000  0.050 -0.008  0.001 -0.008  0.001 -0.037  0.004 -0.037  0.004 -0.001  0.000 
-0.001  0.000
 30 0 150.000  0.050 -0.010  0.001 -0.010  0.001 -0.041  0.003 -0.041  0.003 -0.001  0.000 
-0.001  0.000
 31 0 155.000  0.050 -0.011  0.000 -0.011  0.000 -0.046  0.000 -0.046  0.000 -0.001  0.000 
-0.001  0.000
 32 0   7.318  0.050 -0.013  0.003 -0.013  0.003 -0.055  0.014 -0.055  0.014 -0.001  0.000 
-0.001  0.000
 33 1  84.375  0.071 -0.005  0.000 -0.005  0.000 -0.021  0.002 -0.021  0.002  0.000  0.000  
0.000  0.000
 34 1 127.082  0.053 -0.006  0.001 -0.006  0.001 -0.027  0.003 -0.027  0.003 -0.001  0.000 
-0.001  0.000
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6. Reason for Application:  (Check all that apply)
   New Facility (to be constructed)    Revision of Data Submitted in an Earlier Application 

   Existing Facility (initial or modification application) Application No.: 

   Permit to Construct Date of Original 
Submittal:    Permit to Operate 

   Change of Location 

   Permit to Modify Existing Equipment: Affected Permit No.: 

7. Permitting Exemption Activities (for permitted facilities only):
Have any exempt modifications based on emission level per Georgia Rule 391-3-1-.03(6)(i)(3) been performed at the
facility that have not been previously incorporated in a permit?

  No    Yes, please fill out the SIP Exemption Attachment (See Instructions for the attachment download) 

8. Has assistance been provided to you for any part of this application?
  No  Yes, SBAP  Yes, a consultant has been employed or will be employed. 

If yes, please provide the following information: 

Name of Consulting Company:  Golder Associates, Inc. 
Name of Contact:  Chad Darby 
Telephone No.: 503-607-1820 Fax No.: 
Email Address: Chad_Darby@Golder.com 
Mailing Address: Street:   9 Monroe Pkwy, Suite 270 

City:   Lake Oswego State:  Or Zip: 97035 
Describe the Consultant’s Involvement: 

Preparation of PSD Permit Application 

9. Submitted Application Forms:  Select only the necessary forms for the facility application that will be submitted.
No. of Forms Form 

3 2.00 Emission Unit List 
1 2.01 Boilers and Fuel Burning Equipment 
-- 2.02 Storage Tank Physical Data 
-- 2.03 Printing Operations 
-- 2.04 Surface Coating Operations 
-- 2.05 Waste Incinerators (solid/liquid waste destruction) 
1 2.06 Manufacturing and Operational Data 
2 3.00 Air Pollution Control Devices (APCD) 
-- 3.01 Scrubbers 
1 3.02 Baghouses & Other Filter Collectors 
-- 3.03 Electrostatic Precipitators 
2 4.00 Emissions Data 
-- 5.00 Monitoring Information 
-- 6.00 Fugitive Emission Sources 
2 7.00 Air Modeling Information 

10. Construction or Modification Date
Estimated Start Date: TBD
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11. If confidential information is being submitted in this application, were the guidelines followed in the 

“Procedures for Requesting that Submitted Information be treated as Confidential”? 
   No   Yes  
 
12.  New Facility Emissions Summary 

Criteria Pollutant New Facility 
Potential (tpy) Actual (tpy) 

See Emissions Inventory, 
 Attachment A 

  

   

   

   

   

   

   

   

   

Individual HAPs Listed Below: 
See Emission Inventory,Attachment A             

                  

                  

                  

                  

                  

 
 
13.  Existing Facility Emissions Summary 

Criteria Pollutant Current Facility After Modification 
Potential (tpy) Actual (tpy) Potential (tpy) Actual (tpy) 

Carbon monoxide (CO)     

Nitrogen oxides (NOx)                         

Particulate Matter (PM) (filterable only)                         

PM <10 microns (PM10)                         

PM <2.5 microns (PM2.5)                         

Sulfur dioxide (SO2)                         

Volatile Organic Compounds (VOC)                         

Greenhouse Gases (GHGs) (in CO2e)                         

Total Hazardous Air Pollutants (HAPs)                         

Individual HAPs Listed Below: 
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14. 4-Digit Facility Identification Code:
SIC Code: 3296 SIC Description: Manufacturing mineral wool and mineral wool insulation 

products made of such siliceous materials as rock, slag, and 
glass. 

NAICS Code: 327993 NAICS Description: Fiberglass insulation products manufacturing 

15. Description of general production process and operation for which a permit is being requested.  If
necessary, attach additional sheets to give an adequate description.  Include layout drawings, as necessary,
to describe each process.  References should be made to source codes used in the application.

See PSD Narrative section 1. 

16. Additional information provided in attachments as listed below:

Attachment A -  Emissions Inventory
Attachment B -  BACT Assessment
Attachment C -  Modeling Assessment
Attachment D -  PSD Application Form
Attachment E -
Attachment F -

17. Additional Information:  Unless previously submitted, include the following two items:
   Plot plan/map of facility location or date of previous submittal: 

   Flow Diagram or date of previous submittal: 

18. Other Environmental Permitting Needs:
Will this facility/modification trigger the need for environmental permits/approvals (other than air) such as Hazardous
Waste Generation, Solid Waste Handling, Water withdrawal, water discharge, SWPPP, mining, landfill, etc.?

  No    Yes,  please list below: 
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19.  List requested permit limits including synthetic minor (SM) limits.   
 

See Emissions Inventory, Attachment A 
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16 

FORM 2.00 – EMISSION UNIT LIST 

Emission 
Unit ID Name Manufacturer and Model Number Description 

CT01 Cooling Tower TBD 3-cell wet cooling tower 

CT02 Cooling Tower TBD 3-cell wet cooling tower 

CT03 Cooling Tower TBD 3-cell wet cooling tower 

FORA Forehearth A TBD Recieves molten glass from furnace. Used to maintain molten 
glass at high temperatures through natural gas combustion

FORB Forehearth B TBD Recieves molten glass from furnace. Used to maintain molten 
glass at high temperatures through natural gas combustion

FORC Forehearth C TBD Recieves molten glass from furnace. Used to maintain molten 
glass at high temperatures through natural gas combustion

FORD Forehearth D TBD Recieves molten glass from furnace. Used to maintain molten 
glass at high temperatures through natural gas combustion

RA01 Rotary Fiberizer A-1 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA02 Rotary Fiberizer A-2 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse
position.RA03 Rotary Fiberizer A-3 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA04 Rotary Fiberizer A-4 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA05 Rotary Fiberizer A-5 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA06 Rotary Fiberizer A-6 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA07 Rotary Fiberizer A-7 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA08 Rotary Fiberizer A-8 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA09 Rotary Fiberizer A-9 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA10 Rotary Fiberizer A-10 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA11 Rotary Fiberizer A-11 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RA12 Rotary Fiberizer A-12 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16 

FORM 2.00 – EMISSION UNIT LIST 

Emission 
Unit ID Name Manufacturer and Model Number Description 

RB01 Rotary Fiberizer B-1 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RB02 Rotary Fiberizer B-2 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RB03 Rotary Fiberizer B-3 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB04 Rotary Fiberizer B-4 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB05 Rotary Fiberizer B-5 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB06 Rotary Fiberizer B-6 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB07 Rotary Fiberizer B-7 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB08 Rotary Fiberizer B-8 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB09 Rotary Fiberizer B-9 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB10 Rotary Fiberizer B-10 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB11 Rotary Fiberizer B-11 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RB12 Rotary Fiberizer B-12 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RC01 Rotary Fiberizer C-1 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RC02 Rotary Fiberizer C-2 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RC03 Rotary Fiberizer C-3 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RC04 Rotary Fiberizer C-4 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RC05 Rotary Fiberizer C-5 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RC06 Rotary Fiberizer C-6 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 

RC07 Rotary Fiberizer C-7 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16 

FORM 2.00 – EMISSION UNIT LIST 

Emission 
Unit ID Name Manufacturer and Model Number Description 

RC08 Rotary Fiberizer C-8 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RC09 Rotary Fiberizer C-9 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RC10 Rotary Fiberizer C-10 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD01 Rotary Fiberizer D-1 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD02 Rotary Fiberizer D-2 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD03 Rotary Fiberizer D-3 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD04 Rotary Fiberizer D-4 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD05 Rotary Fiberizer D-5 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD06 Rotary Fiberizer D-6 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD07 Rotary Fiberizer D-7 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD08 Rotary Fiberizer D-8 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD09 Rotary Fiberizer D-9 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RD10 Rotary Fiberizer D-10 TBD Molten glass spins through small holes in rotary spinner, 
resulting in thin glass fibers. Can be Rotary Fine or Coarse 
position.RMH Raw Material Hopper TBD 8 hoppers where raw materials will be unloaded (part of overall 
raw material handling

 RMT Raw Material Mixing Tank TBD Mixing tank where blended raw materials are weighed (part of 
overall raw material handling)

RMF Raw Material Feed 
Hopper

TBD Processed material received from mixing tank used to transfer 
material into glass melt furnace (part of overall raw material 
handling)MLTR Glass Melt Furnace TBD Electric furnace used to mix newly processed material with 
already present molten glass

EGEN Emergency Generator CAT Model 3406C Diesel Generator Backup emergency generator used to keep glass molten in 
event of power interuption
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16 

FORM 2.01 – BOILERS AND FUEL BURNING EQUIPMENT 

Emission 
Unit ID Type of Burner Type of Draft1

Design Capacity 
of Unit 

(MMBtu/hr Input) 

Percent 
Excess 

Air 

Dates 
Date & Description of Last Modification 

Construction Installation 

FORA Combustion NA 3.16 NA NA NA NA 

FORB Combustion NA 3.16 NA NA NA NA 

FORC Combustion NA 3.16 NA NA NA NA 

FORD Combustion NA 3.16 NA NA NA NA 

EGEN Combustion NA 3.75 NA NA NA NA 

1 This column does not have to be completed for natural gas only fired equipment. 
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Facility Name: Hawkinsville Specialty Glass Fiber Manufacturing Facility Date of Application: 10/14/16 

FUEL DATA 

Emission 
Unit ID Fuel Type 

Potential Annual Consumption Hourly 
Consumption 

Heat 
Content Percent Sulfur Percent Ash in 

Solid Fuel 
Total Quantity Percent Use by Season 

Max. Avg. Min. Avg. Max. Avg. Max. Avg. Amount Units Ozone Season 
May 1 - Sept 30 

Non-ozone 
Season 

Oct 1 - Apr 30 

FORA Natural Gas 27 MMsc
f/yr 42 58 3,090 

(scf/hr) NA 1026 
(Btu/scf) NA TBD NA NA NA 

FORB Natural Gas 27 MMsc
f/yr 42 58 3,090 

(scf/hr) NA 1026 
(Btu/scf) NA TBD NA NA NA 

FORC Natural Gas 27 MMsc
f/yr 42 58 3,090 

(scf/hr) NA 1026 
(Btu/scf) NA TBD NA NA NA 

FORD Natural Gas 27 MMsc
f/yr 42 58 3,090 

(scf/hr) NA 1026 
(Btu/scf) NA TBD NA NA NA 

EGEN Diesel 2720 gal/yr 42 58 27.2 
(gal/hr) NA 

0.138 
(MMBtu/ga

l) 
NA TBD NA NA NA 

Fuel Supplier Information 

Fuel Type Name of Supplier Phone Number 
Supplier Location 

Address City State Zip 
Natural 

Gas TBD TBD TBD TBD TBD TBD 

Diesel TBD TBD TBD TBD TBD TBD 
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16 

FORM 2.06 – MANUFACTURING AND OPERATIONAL DATA 

Normal Operating Schedule: 24 hours/day 7 days/week 52 weeks/yr 
Additional Data Attached?  - No   - Yes, please include the attachment in list on Form 1.00, Item 16. 

Seasonal and/or Peak Operating 
Periods: 

NA 

Dates of Annually Occurring Shutdowns: TBD 

PRODUCTION INPUT FACTORS 

Emission 
Unit ID Emission Unit Name Const. 

Date 
Input Raw 
Material(s) Annual Input 

Hourly Process Input Rate 

Design Normal Maximum 

 RMH 
 RMF 
RMT 

Raw Material Handling TBD 

soda ash, borax, 
syenite, sand, 

fluorspar, zinc oxide, 
potassium 

carbonate, burnt 
dolomite, barium 

34,786 (tons) 3.97 
(tons) 

3.97 
(tons) 

3.97 
(tons) 

PRODUCTS OF MANUFACTURING 

Emission 
Unit ID Description of Product Production Schedule Hourly Production Rate 

(Give units: e.g. lb/hr, ton/hr) 
Tons/yr Hr/yr Design Normal Maximum Units 

RA01-
RA12 
RB01-
RB12 
RC01-
RC10 
RD01-
RD10 

Glass fiber (Coarse) 
18,475 

(Conservative 
Max) 

8,760 2.11 2.11 2.11 tons/hr 
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RA01-
RA12 
RB01-
RB12 
RC01-
RC10 
RD01-
RD10 

Glass fiber (Fine) 
 9,540 

(Conservative 
Max) 

8,760 1.09 1.09 1.09 tons/hr 



Georgia SIP Application Form 3.00, rev. June 2005 Page 1 of 2 

Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16 

Form 3.00 – AIR POLLUTION CONTROL DEVICES  - PART A: GENERAL EQUIPMENT INFORMATION 

APCD 
Unit ID 

Emission 
Unit ID 

APCD Type 
(Baghouse, ESP, 

Scrubber etc) 

Date 
Installed 

Make & Model Number 
(Attach Mfg. Specifications & Literature) 

Unit Modified from Mfg 
Specifications? 

Gas Temp. F Inlet Gas 
Flow Rate 

(acfm) Inlet Outlet 

FB01-
FB08 RMH Fabric Filters TBD TBD No ambient ambient NA 

FB11 RMT Fabric Filters TBD TBD No ambient ambient NA 

FB09-
FB10 RMF Fabric Filters TBD TBD No ambient ambient NA 

BH01 MLTR Fabric Filters 
(Baghouse) TBD TBD No ambient ambient NA 

CT01-
CT03 CT01-CT03 Drift Eliminator TBD TBD No ambient ambient NA 

DF01 RA01-RA02 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF02 RA03-RA04 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF03 RA05-RA06 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF04 RA07-RA08 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF05 RA09-RA10 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF06 RA11-RA12 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF07 RB01-RB02 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF08 RB03-RB04 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF09 RB05-RB06 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF10 RB07-RB08 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF11 RB09-RB10 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF12 RB11-RB12 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 
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Facility Name: Hawkinsville Specialty Glass Fiber Manufacturing Facility Date of Application: 10/14/16 

Form 3.00 – AIR POLLUTION CONTROL DEVICES – PART B: EMISSION INFORMATION 

APCD 
Unit ID Pollutants Controlled 

Percent Control 
Efficiency Inlet Stream To APCD Exit Stream From APCD Pressure Drop 

Across Unit 
(Inches of water) Design Actual lb/hr Method of 

Determination lb/hr Method of 
Determination 

FB01-
FB11 PM (Filterable) 99 NA .20 Mass Balance .002 Mass Balance TBD 

BH01 PM (Filterable) 99 NA 31.4 Mass Balance .314 Mass Balance TBD 

DF01-
DF22 PM (Filterable) 98 NA 384 Mass Balance 7.69 Mass Balance TBD 
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16 

Form 3.00 – AIR POLLUTION CONTROL DEVICES  - PART A: GENERAL EQUIPMENT INFORMATION 

APCD 
Unit ID 

Emission 
Unit ID 

APCD Type 
(Baghouse, ESP, 

Scrubber etc) 

Date 
Installed 

Make & Model Number 
(Attach Mfg. Specifications & Literature) 

Unit Modified from Mfg 
Specifications? 

Gas Temp. F Inlet Gas 
Flow Rate 

(acfm) Inlet Outlet 

DF13 RC01-RC02 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF14 RC03-RC04 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF15 RC05-RC06 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF16 RC07-RC08 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF17 RC09-RC10 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF18 RD01-RD02 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF19 RD03-RD04 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF20 RD05-RD06 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF21 RD07-RD08 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 

DF22 RD09-RD10 Rotary Drum 
Filtration System TBD Osprey Rotary Drum 3-Stage No 300 300 22000 
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Facility Name: Hawkinsville Specialty Glass Fiber Manufacturing Facility Date of Application: 10/14/16 

Form 3.00 – AIR POLLUTION CONTROL DEVICES – PART B: EMISSION INFORMATION 

APCD 
Unit ID Pollutants Controlled 

Percent Control 
Efficiency Inlet Stream To APCD Exit Stream From APCD Pressure Drop 

Across Unit 
(Inches of water) Design Actual lb/hr Method of 

Determination lb/hr Method of 
Determination 
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16

FORM 3.02 – BAGHOUSES & OTHER FILTER COLLECTORS 

APCD 
ID 

Filter Surface 
Area 
(ft2) 

No. of 
Bags 

Inlet Gas Dew 
Point Temp. 

(F) 

Inlet Gas 
Temp. 

(F) 

Bag or Filter 
Material 

Pressure 
Drop 

(inches of 
water) 

Cleaning Method Gas Cooling 
Method 

Leak Detection 
System Type 

FB01-
FB08 NA NA ambient ambient Filter TBD NA NA NA 

FB11 NA NA ambient ambient Filter TBD NA NA NA 

FB09-
FB10 NA NA ambient ambient Filter TBD NA NA NA 

BH01 TBD TBD ambient ambient TBD TBD TBD NA TBD 

DF01-
DF22 NA NA 300 300 Filter TBD suction NA air flow sensor 

Attach a physical description, dimensions and drawings for each baghouse and any additional information available such as particle size, maintenance schedules, monitoring 
procedures and breakdown/by-pass procedures. Explain how collected material is disposed of or utilized.  Include the attachment in the list on Form 1.00 General Information, Item 
16 
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16

FORM 4.00 – EMISSION INFORMATION 

Emission 
Unit ID 

Air Pollution 
Control 

Device ID 
Stack 

ID Pollutant Emitted 

Emission Rates 

Hourly Actual 
Emissions 

(lb/hr) 

Hourly 
Potential 

Emissions 
(lb/hr) 

Actual 
Annual 

Emission 
(tpy) 

Potential 
Annual 

Emission 
(tpy) 

Method of 
Determination 

RA01-RA12 
RB01-RB12 
RC01-RC10 
RD01-RD10 

DF01-DF22 F_01-F_11 
See Emissions 
Inventory, 
 Attachment A 

NA 
SSee Emissions 

Inventory, 
 Attachment A 

NA 

See 
Emissions 
Inventory, 

 Attachment 
A 

Mass Balance 

FORA 
FORB 
FORC 
FORD 

NA FHTH 
See Emissions 
Inventory, 
 Attachment A 

NA 
See Emissions 

Inventory, 
 Attachment A 

NA 

See 
Emissions 
Inventory, 

 Attachment 
A 

Mass Balance 

EGEN NA EGEN 
See Emissions 
Inventory, 
 Attachment A 

NA 
See Emissions 

Inventory, 
 Attachment A 

NA 

See 
Emissions 
Inventory, 

 Attachment 
A 

Mass Balance 

MLTR BH01 MELT 
See Emissions 
Inventory, 
 Attachment A 

NA 
See Emissions 

Inventory, 
 Attachment A 

NA 

See 
Emissions 
Inventory, 

 Attachment 
A 

Mass Balance 

CT01-CT03 NA CT01-CT03 
See Emissions 
Inventory, 
 Attachment A 

NA 
See Emissions 

Inventory, 
 Attachment A 

NA 

See 
Emissions 
Inventory, 

 Attachment 
A 

Mass Balance 

RMH FB01-FB08 RM01 
See Emissions 
Inventory, 
 Attachment A 

NA 
See Emissions 

Inventory, 
 Attachment A 

NA 

See 
Emissions 
Inventory, 

 Attachment 
A 

Mass Balance 
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RMT FB11 RM03 
See Emissions 
Inventory, 
 Attachment A 

NA 
See Emissions 

Inventory, 
 Attachment A 

NA 

See 
Emissions 
Inventory, 

 Attachment 
A 

Mass Balance 

RMF FB09-FB10 RM02 
See Emissions 
Inventory, 
 Attachment A 

NA 
See Emissions 

Inventory, 
 Attachment A 

NA 

See 
Emissions 
Inventory, 

 Attachment 
A 

Mass Balance 
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Facility Name: Hawkinsville Specialty Glass Fiber Manufacturing Facility Date of Application: 10/14/16

FORM 7.00 – AIR MODELING INFORMATION: Stack Data 

Stack 
ID 

Emission 
Unit ID(s) 

Stack Information Dimensions of largest 
Structure Near Stack Exit Gas Conditions at Maximum Emission Rate 

Height 
Above 

Grade (ft) 
Inside 

Diameter 
(ft) 

Exhaust 
Direction 

Height 
(ft) 

Longest 
Side (ft) 

Velocity 
(ft/sec) 

Temperature 
(F) 

Flow Rate (acfm) 
Average Maximum 

F_01 DF01-
DF02 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_02 DF03-
DF04 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_03 DF05-
DF06 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_04 DF07-
DF08 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_05 DF09-
DF10 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_06 DF11-
DF12 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_07 DF13-
DF14 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_08 DF15-
DF16 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_09 DF17-
DF18 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_10 DF19-
DF20 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

F_11 DF21-
DF22 80.00 4.00 Vertical 45 300 58.36 300.00 44,000 NA

MLTR MELT 80.00 5.91 Vertical 45 300 21.23 350.33 581.42 NA
RMS1 RMH 85.50 0.67 Vertical 30 37 22.97 Ambient 8.02 NA 

NOTE: If emissions are not vented through a stack, describe point of discharge below and, if necessary, include an attachment.  List the attachment in Form 1.00 
General Information, Item 16. 
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Facility Name: Hawkinsville Specialty Glass Fiber Manufacturing 
Facility 

Date of Application: 10/14/16 

FORM 7.00 AIR MODELING INFORMATION: Chemicals Data 

Chemical 
Potential 

Emission Rate 
(lb/hr) 

Toxicity Reference MSDS 
Attached

See Modeling Assessment, Attachment C 
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Facility Name: Hyalus, Inc. Facility Date of Application: 10/14/16

FORM 7.00 – AIR MODELING INFORMATION: Stack Data 

Stack 
ID 

Emission 
Unit ID(s) 

Stack Information Dimensions of largest 
Structure Near Stack Exit Gas Conditions at Maximum Emission Rate 

Height 
Above 

Grade (ft) 

Inside 
Diameter 

(ft) 
Exhaust 
Direction 

Height 
(ft) 

Longest 
Side (ft) 

Velocity 
(ft/sec) 

Temperature 
(F) 

Flow Rate (acfm) 

Average Maximum 

RM02  RMF 56.50 0.67 Vertical 30 37 22.97 Ambient 8.02 NA 

RM03 RMT 85.50 0.67 Vertical 30 37 22.97 Ambient 8.02 NA 

CT01 CT01 45.00 11.00 Vertical 45 300 46.00 Ambient 4371.50 NA 

CT02 CT02 45.00 11.00 Vertical 45 300 46.00 Ambient 4371.50 NA 

CT03 CT03 45.00 11.00 Vertical 45 300 46.00 Ambient 4371.50 NA 

FHTH FORA-
FORD 80.00 3.50 Vertical 45 300 33.33 440 19,223 NA 

NOTE: If emissions are not vented through a stack, describe point of discharge below and, if necessary, include an attachment.  List the attachment in Form 1.00 
General Information, Item 16. 
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Facility Name: Date of Application: 

FORM 7.00 AIR MODELING INFORMATION: Chemicals Data 

Chemical 
Potential 

Emission Rate 
(lb/hr) 

Toxicity Reference MSDS 
Attached 

See Attachment C

10/14/16Hyalus, Inc. Facility 



 

 
 

Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation 
 
 

 

Golder Associates Inc. 
9 Monroe Parkway, Suite 270 
Lake Oswego, OR  97035 USA 

Tel:  (503) 607-1820 
Fax:  (503) 607-1825 
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