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1.0
APPLICATION INFORMATION

1.1
Applicant

Bevona, Inc. 
1601-B Hill Avenue

Mangonia Park, Florida 33407
Authorized Representative:
     Sam Ferguson, General Manager  

1.2 Application Review

 06-03-04:
Palm Beach County Health Department deemed the construction permit application complete.

05-06-04:
Palm Beach County Health Department received application for construction permit.

2.0
FACILITY INFORMATION

2.1
Location

Bevona, Inc.
Description: Polymer Casting Facility [SIC:  3089]

UTM:  Zone 17 ;  591.947 km E ;  2960.384 km N

Address: 1601-B Hill Avenue, Mangonia Park, Florida 33407
2.2
Standard Industrial Classification Code (SIC #3089)
	Major Group Number
	30
	Rubber and Miscellaneous Plastics Products

	Industry Group Number
	308
	Miscellaneous Plastics Products

	Industry Number
	3089
	Plastics Products not Elsewhere Classified 


2.3
Regulatory Classification
Title III:   
The facility is not a major source of hazardous air pollutants (HAPs)

Title IV: 
The facility will not operate units subject to the acid rain provisions of the Clean Air Act.

Title V:   
The facility is not a Title V major source of air pollution in accordance with Chapter 213, 


F.A.C.

PSD:      
The facility is a classified as a PSD minor source in accordance with Rule 62-212.400 F.A.C.

RACT:  
The facility is not subject to any RACT requirements in accordance with Chapter 296, F.A.C.
NSPS:
The facility is not subject to any requirements of 40 CFR 60.

NESHAP:
The facility is subject to the requirements of 40 CFR 61, Subpart M, Asbestos. 

3.0
PROJECT DESCRIPTION 

Bevona, Inc. will operate a cast polymer facility engaged in the manufacturing of polymer composite products that simulate natural wood or stone. 

The facility will operate a total of eight production lines: five closed-mold styrene resin molding lines, and three two-part polyurethane foam lines.  In addition, the facility will have polymer mixing room, a sanding room, an enclosed automatic paint booth for product painting, a mold shop where various molds will be designed and manufactured, and a gas oven used to anneal the final product. 

· Closed Mold Operation - Will consist of five closed-mold styrene resin molding lines.  These five lines represent 90 percent of Bevona’s overall production. The pre-prepared mixture will be poured into closed molds and allowed to cure.  The actual polymerization is very rapid (approximately 1-2 minutes).   The catalyst for the polymerization process will be methyl ethyl ketone peroxide.  In addition, the styrene-based “coating” material (TF-100) will be added to the resin mix to prevent contact of air with the product and facilitate sanding of the final product.  The resin application lines will be cleaned with acetone.  This operation will be a source of styrene emissions. 
·    Polyurethane Foam (MDI/PMDI) Operation - Will consist of three, two-part polyurethane foam lines.  These foam lines represent the remaining 10 percent of Bevona’s overall production.  The molds used in this process will be coated with the same styrene based resin used in the closed mold operation.  The resin will be hand applied to the mold.  Once the resin cures, molds will be filled with a two-part foam and allowed to set.  Acetone will be used to purge the application lines.  This operation will be a source of styrene emissions.  Emissions of MDI will be negligible.    
·    Polymer Mixing Room -  The base resin mixture will be prepared and stored in 1,000-gal mix tanks and dispensed to individual drums for use at the production lines.  The resin used in the closed-molding operations will have various pigments and fillers added to it, none of which contain any regulated pollutants.

·    Sanding Room -  The facility will operate two wide-belt sanding machines (wood-working type) and one belt-driven wood-planar which will be used to “finish” the product surface.  The machines will exhaust to a dust collector that is not exhausted to the outside air. All shavings/grindings will be contained within the dust collector unit until they are disposed .  This operation will not be a source of significant emissions.
·    Enclosed Automatic Paint Booth -  Bevona will operate a completely enclosed , automated , reciprocating paint booth which will be used to paint/stain the finished product.  The painting operation will utilize an HVLP paint delivery system with minimum transfer efficiency of 65 percent.  The paint booth is equipped with a bank of filters with a rated removal efficiency of 99.8 percent.  The operation will be a source of volatile organic compounds (VOC) and Ethyl Benzene (HAP).
·   Mold Shop - Various types of molds will be made here, using wood and rubber.  In addition mold release agents and chemicals used to condition the mold fixture will be used. This operation will be a source of VOC. 
·    Gas Oven -  The applicant proposes to convert an existing walk-in cooler into a gas oven.  The oven will be used to anneal the finished product.  The annealing temperature will be no more than 200 oF and the oven will be utilized for a maximum of two hours per day.   In accordance with the categorical exemption for heating units under Chapter 62-210.300(3)(a)(21) F.A.C., this emission unit will be exempted from permitting as long as the total amount of natural gas consumed by the unit is 4.4 million standard cubic feet per year.   As of the date of this document, the burner unit has not been selected.   Because design specifications are necessary to demonstrate the applicability of this categorical exemption, the permittee shall be required to submit all the burner specifications no more than 30 days prior to commencing operations of this oven.   If the burners in the proposed oven have a combined rated heat input capacity above 0.5 million BTU per hour, the permittee will be required to track the hours of operation for the oven.  
4.0
RULE APPLICABILITY
The proposed project is subject to preconstruction review under the applicable provisions of Chapter 403, Florida Statutes (F.S.), and Chapters 62-4, 62-210, and 62-212 of the Florida Administrative Code (F.A.C.).  This facility is located in Palm Beach County, an area designated as "maintenance" for the pollutant ozone and attainment for all other criteria pollutants in accordance with Rule 62-204.340, F.A.C.  The proposed project is exempt from review under Rule 62-212.400 F.A.C., Prevention of Significant Deterioration (PSD), because this new source is considered “minor” for the purpose of PSD regulations (having a potential to emit less than 250 tons per year of pollutant).  The proposed facility is subject to the following air pollution control provisions:

· F.A.C. Chapter 62-4
-  
Permitting Requirements.

· F.A.C. Chapter 62-204  
- 
Ambient Air Quality Requirements, PSD Increments, and Federal                                                               

Regulations Adopted by Reference

· F.A.C. Chapter 62-210     -  
Required Permits, Public Notice, Reports, Stack Height Policy, 




Circumvention, Excess Emissions, and Forms

· F.A.C. Chapter 62-212      -  
General Preconstruction Review Requirements, PSD Requirements

· FF.A.C. Rule 62-296         -  
General Pollutant Emission Limiting Standards.

· F.A.C. Rule 62-297
    -  
Test Methods

· F.A.C. Chapter 62-256      -  
Open Burning and Frost Protection Fires   

· F.A.C. Rule 62-257
    -  
Asbestos Program

And  the following National Emission Standards for Hazardous Air Pollutants

(     40 CFR 61, Subpart M. -  Asbestos
5.0
SOURCE IMPACT ANALYSIS
The majority of the emissions from this source result from the resin and solvents used in cast polymer operations and from the paints in the surface coating operations.  The primary classes of materials that contribute to emissions from this category are:  

· Styrene-based resins, 

· Catalysts, 

· Mold conditioning and mold release chemicals, and 

· solvents and paints 

 For these operations, emissions are estimated using material balance calculations based on projected resin usage and MSDS information.  As customary, potential emissions were estimated by using the maximum weight percent of pollutant where the MSDS indicated a range concentration for the constituent.   The following table summarizes the emissions from these two sources.
Styrene Emissions
Usage. 

At Bevona styrene is emitted from two types of resins (AOC-A-553-FKA-05 and Vinyl Ester 
Resin) and one polymer additive (TF-100).  The specific product distribution is as follows:

· AOC-A-553-FKA-05 contains 49 % styrene by weight.  This resin represents 97% by weight of all resins used at this facility.  Approximately 80% by weight of  the AOC-A-553-FKA-05 resin consumed is used  in closed-molding operations. The remaining 20% by weight  is used in open-molding operations through a hand lay up application. 
· Vinyl Ester Resin contains 47.5 % styrene by weight. This resin represents 3 % by weight of all resins used at this facility.  All of this resin is used in open-molding operations through a hand lay up application
· TF-100 contains 88 % styrene by weight. This additive represents 2.5 % by weight of all resins used at this facility.  This additive is only used in closed-molding operations.  
Emissions Estimates

Open Molding.


AOC-A-553-FKA-05.  

· The total resin use at this facility is estimated to be 602,000 lb/yr.  AOC-A-553-FKA-05 constitutes 97 % of this amount:   (0.97 x 602,000 lb/yr) = 583,940 lb/yr.    

· Twenty percent of this resin is used in open molding operations: 

 



(0.20 x 583,940 lb/yr) = 116,788 lb/yr

Styrene emissions are calculated using the Unified Emission Factors for Open Molding of Composites published on July 23, 2001.  The corresponding factor for a manually-applied resin containing a 49 % styrene monomer is 174 lb styrene/ ton resin.  The emissions (E1) are estimated as follows:

E1 =  (116,788 lb resin/yr ) x (ton /2000 lb) x (174 lb styrene/ton resin) 

     =  10,160.556 lb styrene/yr   or    5.0803 tons styrene/yr


Vinyl Ester Resin.  

· The total resin use at this facility is estimated to be 602,000 lb/yr.  Vinyl ester resin  constitutes 3 % of this amount:   (0.03 x 602,000 lb/yr) = 18,060 lb/yr.    

· All of this resin is used in open molding operations 

Styrene emissions are calculated using the Unified Emission Factors for Open Molding of Composites published on July 23, 2001.  The corresponding factor for a manually-applied resin containing a 47.5 % styrene monomer is 166 lb styrene/ ton resin.  The emissions (E2) are estimated as follows:

E2 =  (18,060 lb resin/yr ) x (ton /2000 lb) x (166 lb styrene/ton resin) 

     =  1,498.98 lb styrene/yr   or   0.7495 tons styrene/yr


The total styrene emissions from open molding operations is calculated to be:

EO  = 5.0803 tpy  +  0.7495 tpy  =  5.8298 tons styrene/yr.

Closed Molding.


AOC-A-553-FKA-05.  

· The total resin use at this facility is estimated to be 602,000 lb/yr.  AOC-A-553-FKA-05 constitutes 97 % of this amount:   (0.97 x 602,000 lb/yr) = 583,940 lb/yr.    

· Eighty percent of this resin is used in closed molding operations: 

 



(0.80 x 583,940 lb/yr) = 467,152 lb/yr

Styrene emissions are calculated using AP-42 emission factors for closed molding in Table 4.4-2.  For non-vapor suppressed resins, the emission factor ranges from 1 to 3 percent by weight of the starting monomer content.  Using the most conservative factor of 3 %, the emissions (E3) are estimated as follows:

E3 =  (467,152 lb resin/yr ) x (0.49) x (0.03) 

     =  6,867.1344 lb styrene/yr   or    3.4336 tons styrene/yr


 TF-100 Additive.  

· The total resin use at this facility is estimated to be 602,000 lb/yr.  TF-100 additive constitutes 2.5 % of this amount:   (0.025 x 602,000 lb/yr) = 18,060 lb/yr.    

· All of this additive is used in closed molding operations 

Styrene emissions are calculated using AP-42 emission factors for closed molding in Table 4.4-2.  Once again, using the most conservative factor of 3 %, the emissions (E4) are estimated as follows:

E4 =  (15,050 lb resin/yr ) x (0.88) x (0.03) 

     =  397.32 lb styrene/yr   or   0.1987 tons styrene/yr


The total styrene emissions from closed molding operations are calculated to be:


Ec  = 3.4336 tpy  +  0.1987 tpy  =  3.6323 tons styrene/yr.
Facility-Wide Styrene Emissions 


The total facility styrene emissions are: 


(5.8298 tpy  + 3.6323 tpy ) = 9.462 tpy


The contributions from each product are as follows:


1.  AOC-A-553-FKA-05  


· Open Molding   =  116,788 lb resin/yr   and  5.0803 tons styrene/yr

· Closed Molding =  467,152 lb resin/yr   and  3.4336 tons styrene/yr






 583,940 lb resin/yr   and   8.5135 tons styrene/yr



2.  Vinyl Ester Resin  


· Open Molding   =   18,060 lb resin/yr   and  0.7495 tons styrene/yr

· Closed Molding =   not used


3.  TF-100 Additive  


· Open Molding   =  not used

· Closed Molding =  15,050 lb additive/yr   and  0.1987 tons styrene/yr





Volatile Organic Compound (VOC) and Hazardous Air Pollutant (HAP) emissions are generated by the 
various coatings and cleaning solvents used at this site.  The estimated VOC and HAP emissions are based 
on anticipated product consumption and constituent information provided in the respective Material Safety 
Data Sheets (MSDS) .  The results are summarized in Table 5.1-1

Table 5.1-1  Summary Potential to Emit from Cast Polymer and Painting Operation 
	Product
	Pollutant
	Usage amount (lbs/yr)
	Percent of product per lb. resin
	Pollutant percent 

By Weight
	Potential Emissions

(Tons Per Year) 

	AOC- A553-FKA-05 
· Open Molding 

· Closed Molding 
	Styrene (HAP)


	116,788

467,152

583,940
	100 %


	49 %


	5.08

3.43
8.51

	Vinyl Ester Resin
	Styrene (HAP)
	18,060
	100%
	47.5 %
	0.75

	MEKP Hi Point 90
	Dimethyl Phthalate (HAP)
	9,030

	1.50 %

	36 %
	1.63

	
	MEK 

(HAP)
	
	
	1 %
	0.05

	
	VOC
	
	
	78 %
	3.52

	TF - 100
	Styrene (HAP)
	15,050
	2.50 %
	88 %
	0.20

	Chemlease 41
	Xylene
 (HAP)
	15,050
	2.50 %
	5 %
	0.38

	
	Cumene
(HAP)
	
	
	5 %
	0.38

	
	VOC
	
	
	95 %
	7.15

	Partall Paste 
	VOC
	9,030
	1.50 %
	67.6 %
	3.05

	FC-500
	VOC
	9,030
	1.50 %
	99 %
	4.47

	Klean-Strip Paint Thinner 
	VOC
	5,644
	0.94 %
	100%
	2.82

	Delta Clear Varnish
	VOC
	16,013
	2.66 %
	52.7 %
	4.22

	PPG Lo-Sheen
	Ethyl Benzene (HAP)
	16,013
	2.66 %
	1 %
	0.08

	
	VOC
	
	
	30 % 
	2.40 

	
	Total VOC
	39.64

	
	Styrene
	9.50

	
	Dimethyl Phthalate
	1.63

	
	MEK
	0.05

	
	Cumene
	0.38

	
	Xylene
	0.38

	
	Total HAP
	11.94


The second source of emissions originates from the release of MDI resulting from the curing of the two-part polyurethane foam.  Based on  MDI/PMDI Emission Reporting Guidelines for the Polyurethane Industry, Society of the Plastic Industry, Inc. 1996:

For an open process a simple rate evaporation model is derived using the following formula:

W = 25.4  * ((PTo * MT) / T) *  μ 0.78 * A 
Where:

W  = evaporation rate in grams/second


PTo  = liquid vapor pressure in atmospheres


MT  = average molecular weight ( = 250 for MDI)

 T  = Temperature in Kelvin

 μ  =  airflow speed in meters/second across surface of curing foam


A  =  Area exposed in m2
Assumptions:
1. The maximum temperature in the MDI-based foam at the “tack-free” time during the curing process is 343K (160oF).
2. Airflow speed of 3 m/s.

3. A foam block size of 1m x 1m x 1m (the actual pieces may vary in size, but this is a reasonable worst case scenario).

4. A 2-minute “tack free” time during which appreciable unreacted MDI may remain in the foam.

5. A production rate of 360 pieces per day (reasonable maximum estimate). 

Calculation: 
PTo for MDI at 150 oF (during the curing process) = 1 x 10-3 mmHg = 1.3 x 10-6 atm

Exposed area = 1m x 1m = 1 m2  x 1.25 expansion factor  = 1.25 m2
W = 25.4  * ((1.3 x 10-6 * 250) / 343) *  (3) 0.78 * 1.25  

W = 7.08 x 10-5 g/s
MDI Released per mold:
(7.08 x 10-5 g/s) x (2 min/mold)  x  (60 sec/min) x (lb /454 g) = 1.88 x 10-5 lb/mold 

MDI Released per year:
(1.88 x 10-5 lb/mold)  x  (360 molds/day) x 365 days/yr = 2.47 lb MDI /yr 

Note:  these emission estimates are for pure MDI. An MDI/PMDI mixture, like the one used at Bevona, would have  approximately 40 percent lower emissions of MDI.
Particulate matter emissions from the surface coating operations are estimated as follows: 

PPG paint contains 75 % solids - maximum usage = 16,000 lbs/yr

Delta paint contains 47.2 % - maximum usage = 16,000 lbs/yr

Transfer efficiency of paint delivery equipment = 65 %

Removal efficiency of filters = 98 %

Paint not transferred onto finished products (overspray) 

PPG :  (1-0.65) x 16,000 x 0.75 = 4,200 lbs/yr 

Delta :  (1-0.65) x 16,000 x 0.472 = 2,643.2 lbs/yr 

Total  = 6,843.2 lb/yr

Emissions 

6,843.2 lb/yr x (1-0.98) * ton/2000 lb = 0.068 tpy PM
In order to remain exempted from permitting, the proposed oven will consume no more than 4.4 million standard cubic feet of natural gas per year.   Applying AP-42 Emission factors for Natural Gas Combustion (Section 1.4) for uncontrolled small boilers the estimated emissions are:

PM
 =  (4.4 x 106 scf/yr)  * (7.6 lb/106 scf) * (ton/2000 lb) =  0.017 tpy PM

SO2     =  (4.4 x 106 scf/yr)  * (0.6 lb/106 scf) * (ton/2000 lb) =  0.0013 tpy SO2
NOx  =  (4.4 x 106 scf/yr)  * (100 lb/106 scf) * (ton/2000 lb) =  0.22 tpy NOx
CO
 =  (4.4 x 106 scf/yr)  * (84 lb/106 scf) * (ton/2000 lb) =  0.18 tpy CO
VOC =  (4.4 x 106 scf/yr)  * (5.5 lb/106 scf) * (ton/2000 lb) =  0.017 tpy VOC
Pb     =  (4.4 x 106 scf/yr)  * (0.0005 lb/106 scf) * (ton/2000 lb) =  1.1 x 10-6 tpy Pb
Benzene =  (4.4 x 106 scf/yr)  * (2.1 x 10-3 lb/106 scf) * (ton/2000 lb) =  4.62 x 10-6 tpy Benzene

Dichlorobenzene =  (4.4 x 106 scf/yr)  * (1.2 x 10-3 lb/106 scf) * (ton/2000 lb)










=  2.64 x 10-6 tpy Dichlorobenzene
Formaldehyde =  (4.4 x 106 scf/yr)  * (7.5 x 10-2 lb/106 scf) * (ton/2000 lb) 










=  1.65 x 10-4 tpy  Formaldehyde
Hexane =  (4.4 x 106 scf/yr)  * (1.8 lb/106 scf) * (ton/2000 lb) =  3.96 x 10-3 tpy Hexane
Toluene=  (4.4 x 106 scf/yr)  * (3.4 x 10-3 lb/106 scf) * (ton/2000 lb) =  7.48 x 10-6 tpy Toluene
Arsenic=  (4.4 x 106 scf/yr)  * (2.0 x 10-4 lb/106 scf) * (ton/2000 lb) =  4.4 x 10-7 tpy As
Cadmium=  (4.4 x 106 scf/yr)  * (1.1 x 10-3 lb/106 scf) * (ton/2000 lb) =  2.42 x 10-6 tpy Cd
Chromium=  (4.4 x 106 scf/yr)  * (1.4 x 10-3 lb/106 scf) * (ton/2000 lb) =  3.08 x 10-6 tpy Cr
Manganese=  (4.4 x 106 scf/yr)  * (3.8 x 10-4 lb/106 scf) * (ton/2000 lb) =  8.36 x 10-7 tpy Mg
Mercury=  (4.4 x 106 scf/yr)  * (2.6 x 10-4lb/106 scf) * (ton/2000 lb) =  5.72 x 10-7 tpy Hg
Nickel=  (4.4 x 106 scf/yr)  * (2.1 x 10-3lb/106 scf) * (ton/2000 lb) =  4.62 x 10-6 tpy Ni
The facility –wide potential Emissions are summarized in Table 5.2:

Table 5.1-1  Summary Facility-Wide Potential to Emissions. 
	Pollutant 
	Potential Emissions (TPY) 

	Particulate Mater 
	0.085

	Sulfur Oxides
	0.0013

	Nitrogen Oxides
	0.22

	Carbon Monoxide
	0.18

	Volatile Organic Compounds
	39.657

	Styrene 
	9.50

	Dimethyl Phthalate
	1.63

	MEK
	0.05

	Cumene
	0.38

	Xylene
	0.38

	MDI
	0.0012

	Lead
	1.1 x 10-6

	Benzene
	4.62 x 10-6

	Dichlorobenzene
	2.64 x 10-6

	Formaldehyde
	1.65 x 10-4

	Hexane
	3.96 x 10-3

	Toluene
	7.48 x 10-6

	Arsenic
	4.4 x 10-7

	Cadmium
	2.42 x 10-6

	Chromium
	3.08 x 10-6

	Manganese
	8.36 x 10-7

	Mercury 
	5.72 x 10-7

	Nickel
	4.62 x 10-6

	Total HAPs
	11.945


The Florida Department of Environmental Protection regulates major air pollution sources in accordance with Florida’s Prevention of Significant Deterioration (PSD) program, as approved by EPA in Florida’s State Implementation Plan and defined in Rule 62-212.400, F.A.C.   A PSD review is required only in areas currently in attainment with the National Ambient Air Quality Standards (NAAQs) or areas designated as “unclassifiable” for a given pollutant.   A facility is considered “major” with respect to PSD if it emits or has the potential to emit:

>250 tons per year of any regulated pollutant , or 

>100 tons per year of any regulated pollutant and belonging to one of 28 PSD Major Facility Categories, or

> 5 tons per year of lead

For new  PSD-major facilities, each regulated pollutant is reviewed for PSD applicability based on the PSD Major emission thresholds listed above.  Net emission increases exceeding these rates are considered “significant” and the applicant must employ the Best Available Control Technology (BACT) to minimize emissions of each pollutant and evaluate the air quality impacts.  Although a facility may be “major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.

As the potential emissions of all the criteria pollutants from this source are below the PSD Major threshold of 250 tons per year, this source is classified as a natural PSD minor source of air pollution and is not subject to PSD preconstruction review requirements  
At the request of the applicant the proposed potential emissions of each individual HAP would be capped at 9.50 tons per year and the potential emissions of all HAP combined would be limited to 24.5 tons per year.   This facility is classified as a synthetic minor source under the Title III Hazardous Air Pollutant Program.  As a synthetic minor source of hazardous air pollutants, this facility will not be subject to the requirements of  40 CFR 63, Subpart WWWW – National Emissions Standards for Hazardous Air Pollutants:  Reinforced Plastic Composite Production.  In addition, this facility is not a major source of air pollution with respect to the Title V operating permit program. 
Styrene emissions are dependent on specific molding type used (closed vs. open), the specific resin application techniques (hand lay up vs. spraying) and the specific styrene content of the resin or Gelcoat (47.5% vs. 49%).  Because the potential emissions of styrene are calculated to be just below the major source threshold for this facility, additional monitoring requirements have been incorporated into this permit to provide reasonable assurance of compliance.  In addition to monthly VOC and HAP emission inventory calculations, the permittee shall monitor styrene emissions on a weekly basis whenever site-wide styrene emissions from the previous 11 months exceed 8 tons. The permittee shall determine the available styrene emissions remaining for that specific month and establish a short term (monthly) styrene cap. The permittee shall monitor styrene emissions on a weekly basis and update the short term cap accordingly.  The permittee shall adjust operations to meet the remaining monthly cap and remain in compliance with the HAP emission limits.  
Due to the low level of potential emissions of criteria pollutants, air quality modeling to ensure compliance with National Ambient Air Quality Standards (NAAQS) and the Prevention of Significant Deterioration (PSD) Class II increments is not warranted.  
6.0  CONCLUSION
Based on the information provided by the applicant, the Health Department has a reasonable assurance that the proposed project, as described in this evaluation, and subject to the conditions in the proposed draft permit, will not cause or significantly contribute to a violation of any air quality standard, PSD increment, or any other technical provision of Chapter 62-209 through 62-297 of the Florida Administrative Code.  [Rule 62-4.070(1), F.A.C.]
Permit Engineer:  Jose M. Garcia, P.E.
Filename:  0636001.TE
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