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	EC-07

Painting/Coating Calculation Form

Air Quality Permit Program
Doc Type:  Permit Application


Instructions on Page 3
Use this form to calculate emissions from painting and coating operations.

Attach sheets to show all calculations, and duplicate this form for each booth/operation or attach sheets with equivalent information.

Use Form EC-08 to calculate emissions from any fuel-fired curing ovens used in this process.

If the painting/coating operation emits Hazardous Air Pollutants (HAPs), fill out Forms EC-13A and/or EC-13B.
	1a)
AQ Facility ID No.:
	     
	1b)  AQ File No.:
	     

	2)
Facility Name:
	     

	3)
Emission Unit Identification Number:
	     

	4)
Stack/Vent Designation Number:
	     

	5)
Pollution Control Equipment Identification Number(s):
	     

	6)
Application Method:
	     

	7)
Number of Spray Ports in the Booth:
	   

	8)
Oven Curing, if applicable:
	Number of Ovens:
	  
	

	Oven Fuels (if fuel fired):
	     
	

	Total Maximum Rated Heat Input of Ovens:
	     
	MMBTU/hr

	9)
Coating Information (attach additional pages if necessary):

	9a)
	9b)
	9c)
	9d)

	Identify Coating
	VOC Content
	Solid Content
	Density

	
	(lb/gal)
	(lb/gal)
	(lb/gal)

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	     
	     
	     
	     

	10) 
Maximum Coating Application Rate:
	     

	11)
Minimum Transfer Efficiency (%):
	     


	12)
Potential-to-Emit and Maximum Hourly Allowable Emissions Calculations Summary:

	12a)
	12b)
	12c)
	12d)
	12e)
	12f)
	12g)
	12h)
	12i)
	12j)

	Pollutant
	Maximum VOC Content
	Maximum Solids Content
	Maximum Emissions 

	Pollution Control Efficiency (overall)
	Maximum Controlled Emissions
	Hourly emission rate allowed by State Rule or federal regulation
	Limited Controlled Emissions

	(tons/yr)
	(lbs/gal)
	(lbs/gal)
	(lbs/hr)
	(tons/yr)
	(%)
	(lbs/hr)
	(tons/yr)
	
	(tons/yr)

	PM
	
	     
	     
	     
	     
	     
	     
	     
	     

	PM10
	
	     
	     
	     
	     
	     
	     
	     
	     

	PM2.5
	
	     
	     
	     
	     
	     
	     
	     
	     

	VOC
	     
	
	     
	     
	     
	     
	     
	     
	     


	13)
Operating Limitations, if applicable

	     

	     

	     


	14)
Actual Emissions Calculations Summary:

	14a) Coating
	     
	     
	     
	     
	     
	     
	     
	     

	14b) Annual Usage (gallons)
	     
	     
	     
	     
	     
	     
	     
	     

	14c) Uncontrolled VOC emissions (lb/r)
	     
	     
	     
	     
	     
	     
	     
	     

	14d) Uncontrolled PM emissions (lb/yr)
	     
	     
	     
	     
	     
	     
	     
	     

	14e) Uncontrolled PM10 emissions (lb/yr)
	     
	     
	     
	     
	     
	     
	     
	     

	14f) Uncontrolled PM2.5 emissions (lb/yr)
	     
	     
	     
	     
	     
	     
	     
	     

	14g) VOC control efficiency (%)
	     
	     
	     
	     
	     
	     
	     
	     

	14h) PM control efficiency (%)
	     
	     
	     
	     
	     
	     
	     
	     

	14i) PM10 control efficiency (%)
	     
	     
	     
	     
	     
	     
	     
	     

	14j) PM2.5 control efficiency (%)
	     
	     
	     
	     
	     
	     
	     
	     

	14k) Controlled VOC emissions (tpy)
	     
	     
	     
	     
	     
	     
	     
	     

	14l) Controlled PM emissions (tpy)
	     
	     
	     
	     
	     
	     
	     
	     

	14m) Controlled PM10 emissions (tpy)
	     
	     
	     
	     
	     
	     
	     
	     

	14n) Controlled PM2.5 emissions (tpy)
	     
	     
	     
	     
	     
	     
	     
	     


	15a)
Total Uncontrolled VOC Emissions, lbs/year:
	     

	15b)
Total Uncontrolled PM Emissions, lbs/year:
	     

	15c)
Total Uncontrolled PM10 Emissions, lbs/year:
	     

	15d)
Total Uncontrolled PM2.5 Emissions, lbs/year:
	     

	16a)
Total Controlled VOC Emissions, tons/year:
	     

	16b)
Total Controlled PM Emissions, tons/year:
	     

	15c)
Total Controlled PM10 Emissions, tons/year:
	     

	15d)
Total Controlled PM2.5 Emissions, tons/year:
	     


Instructions for Form EC-07
1a)
AQ Facility ID No. -- Fill in your Air Quality (AQ) Facility identification (ID) Number (No.). This is the first eight digits of the permit number for all permits issued under the operating permit program. If your facility has never been issued a permit under this program, leave this line blank.

1b)
AQ File No. -- Fill in your AQ File Number, if known. This number can be found in the “cc” section of correspondence from the MPCA.
2)
Facility Name -- Enter your facility name.

3)
Emission Unit Identification Number -- Fill in the identification number of this unit. Use the same numbering system as you did on Form GI-05B. [Note: If you are using this form for Registration Permit Option D, you did not use Form GI-05B. Instead, just provide identification of the emission unit.]

4)
Stack/Vent Designation Number -- Fill in the Designation Number of the stack or vent through which this unit will exhaust to the atmosphere. Obtain this number from Form GI-04. [Note:  If you are using this form for Registration Permit Option D, you did not use Form GI-04. Instead, just identify the stack/vent here.)

5) 
Control Equipment Identification Number -- Fill in the identification number of this unit, if applicable. Use the same numbering system as you did on Form GI-05A. [Note:  If you are using this form for Registration Permit Option D, you did not use Form GI-05A. Instead, use the information from Form RP-D2.]  

6)
Application Method -- Fill in the method of application of your coatings (e.g., Air atomization spray, Airless spray, Electrostatic/Air atomization, Electrostatic/Airless). If painting or coating is done by dipping, use this form to calculate volatile organic compound (VOC) emissions. There are no particulate matter (PM/PM10/PM2.5) emissions from dipping. If painting or coating is done by brush or with spray cans, this form is not applicable. You can estimate PTE for brushing or spray cans by determining the amount actually used in a year and estimating how much would be used at maximum production capacity 24 hours per day, 365 days per year.

7)
Number of Spray Ports in the Booth -- Fill in the number of spray gun hook-up ports in the booth. If there are more than one, specify any physical limitation that would prevent the simultaneous use of all the spray gun hook-up ports in the booth.

8)
Oven Curing, if applicable -- If oven(s) are used to dry or cure the coating, fill in the number of ovens, the fuels which can be used, and the total rated heat input of the ovens. If the ovens at this facility all use electric heat or UV curing, fill in “N/A.”  Be sure to fill out Form EC-08 for fuel-burning emissions.
9)
Coating Information --

9a)
Identify Coating -- Include all paints, coatings, and mixtures that could reasonably be used in this booth or operation. You may attach additional sheets if necessary. Include an abbreviation or code number for use in the table in item 14 of this form. Please do not forget to complete and attach a Form EC-12 for each clean-up material that emits VOC or hazardous air pollutants (HAPs) for this painting or coating operation.

9b)
VOC Content -- For each coating that you use, fill in its VOC content in pounds per gallon (lbs/gallon). To determine the VOC content of the coating, consult the Material Safety Data Sheet (MSDS), VOC data sheet, or call the coating manufacturer. If the MSDS gives a range (e.g., 1-5%), use the highest number in the range (e.g., 5%).

· If the VOC content is listed in the MSDS sheet in weight percent, calculate the lbs/gallon by weight using the following formula:
VOC content (lb/gallon) = VOC content (weight %) x coating density (lb/gallon)

Attach the MSDS sheet to your calculations, or submit the MSDS electronically (disk or CD).

· If the MSDS or other source does not give the VOC content in lbs/gallon or in weight %, it may be given in volume %. In this case you will also need the VOC density in lbs/gallon. The VOC content of the coating in lbs/gallon can then be calculated by using the following formula:
VOC content (lb/gallon) = [VOC content (volume %) ÷ 100] x VOC density (lb/gallon)
9c)
Solid Content -- For each coating, fill in the solid content in lbs/gallon. To determine the solid content of the coating or the coating density, check the MSDS or call the coating manufacturer. If the MSDS gives a range (e.g., 50-60%), use the highest number in the range (e.g., 60%).

· If the solid content is not listed in pounds per gallon in the MSDS sheet, use the following formula:
Solid content (lb/gallon) = Solid (weight %) x coating density (lb/gallon)

Attach the MSDS sheet.
9d)
Density -- Fill in the coating density in lbs/gallon of each coating. This information can be obtained from the MSDS.

10)
Maximum Coating Application Rate -- Fill in the maximum coating application rate that can occur in the booth, in gallons per hour. This is the maximum amount of coating that can be applied by each gun that can be operated simultaneously (i.e., if there are 4 guns each capable of spraying 4 gallons per hour, and up to 3 can be used simultaneously, the maximum coating application rate is 3 guns x 4 gallons per hour per gun = 12 gallons per hour).

11)
Minimum Transfer Efficiency -- Fill in the transfer efficiency, in percent. Please note that if an applicable federal regulation specifies a transfer efficiency, that efficiency must be used. If no applicable federal regulation applies, and if no site-specific data is available (e.g., gun manufacturer data), use Table EC-07.1, below. Note that when doing the calculations to complete item 12, the maximum emission rate of VOC or PM/PM10 will not necessarily occur at the minimum transfer efficiency. You may need to analyze each type of coating and its transfer efficiency to determine the combination that results in maximum emissions.

	Table EC-07.1

	Application Method
	Transfer Efficiency

	Air atomization spray
	0.30

	Airless spray
	0.45

	Electrostatic/Air atomization
	0.70

	Electrostatic/Airless
	0.75

	HVLP (High Volume Low Pressure)
	0.75

	Electrode deposition
	0.95

	Powder
	0.95


12)
Calculations Summary – Note: If you are using this form for Registration Permit Option D, you need not complete items 12 and 13; proceed immediately to item 14. In all other cases, you must complete items 12, 13, and 14.

12a)
Pollutant -- This form is used only to calculate potential PM and VOC from the coatings used. Potential emissions from fuel combustion units such as curing ovens must be calculated using other forms.
12b)
Maximum VOC Content -- Fill in the maximum VOC content in pounds per gallon from the numbers listed in item 9b) above.

12c)
Maximum Solid Content -- Fill in the maximum solid content in pounds per gallon from the numbers listed in item 9c) above.

12d)
Maximum Emission Rate (lbs/hour) -- Fill in the maximum VOC and PM/PM10 emission rates in pounds per hour, using the following formulas:
Max. VOC Emission Rate (lbs/hour) = Max. Application Rate (gallons/hour)  x  Max. VOC content (lbs/gallon)

[item 12d] = [item 10] x [item 12b]

Max. PM Emission Rate (lbs/hour) = Max. Application Rate (gallons/hour) x (1 – transfer efficiency) x Max. solid content (lbs/gallon)

[item 12d] = [item 10] x {1 – [item 11]} x [item 12c]

Note that when doing the calculations to complete this table, the maximum emission rate of VOC or PM/PM10/PM2.5 will not necessarily occur at the minimum transfer efficiency. You may need to analyze each type of coating and its transfer efficiency separately to determine the combination that results in maximum emissions.

12e)
Maximum Emission Rate (tons/year) -- Fill in the maximum VOC and PM/PM10 emissions in tons per year, using the following formulas:

Max VOC emissions (tons/year) = Max VOC Emission Rate (lbs/hour) x 8760 (hrs/year) x 0.0005 (ton/lb)
Max PM emissions (tons/year) = Max PM Emission Rate (lbs/hour) x 8760 (hrs/year) x 0.0005 (ton/lb)

[item 12e] = [item 12d] x 4.38
12f)
Pollution Control Equipment Efficiency, % -- Fill in the Pollution Control Efficiency in percent, if applicable. If no control equipment, enter zero.

12g)
Maximum Controlled Emissions (lbs/hour) -- Fill in the maximum controlled emissions, in pounds per hour, by using the following formula:
Max. Controlled Emissions (lbs/hour) = Max. Uncontrolled Emissions (lbs/hour) x ({100 – Pollution Control Efficiency} ÷ 100)
[item 12g] = [item 12d] x {100 – [item 12f]} ÷ 100
12h)
Maximum Controlled Emissions (tons/year) -- Fill in the maximum controlled emissions, in tons per year, by using the following formula:
Max Controlled Emissions (tons/year) = Max. Uncontrolled Emissions (tons/year) x ({100 – Pollution Control Efficiency} ÷ 100)
[item 12h] = [item 12e] x {100 – [item 12f]} ÷ 100
12i)
Hourly Emission Rate Allowed by State Rule or Federal Regulation -- Fill in the maximum hourly emission rate allowed under 40 CFR pt. 60, 40 CFR pt. 61, 40 CFR pt. 63 or Minn. R. ch. 7011. (See Form GI-09 for information on applicability of the various regulations.)

12j)
Limited Controlled Emissions -- The Limited Controlled Emissions are calculated by taking into account all limitations on operation of the source you are proposing to comply with in this application. These limitations include limits on hours of operation, limits on the VOC content of the materials used, limits on the rate or amount of materials used, etc. You start the calculation of Limited Controlled Emissions by recalculating the Maximum Emission Rate and taking into account the limits you propose.

If an emission unit is subject to an emission limitation specified in 40 CFR pt. 60, 40 CFR pt. 61, 40 CFR pt. 63 or Minn. R. ch. 7011 (as shown in item 12i), you must take this into account in calculating the Limited Controlled Emissions. If you choose to propose to comply with more a stringent limit, you should state this clearly in item 13 and show the resulting allowed emissions in this calculation.
13)
Operating Limitations, if applicable -- If you are willing to accept limitations on hours of operation, operating rate, VOC content of materials used, etc., please state these limitations here or attach additional sheets as necessary to describe. These limitations should be used in the calculation of the Limited Controlled Emissions. Also include these limits on Form CD-01.

14)
Actual Emissions Calculations Summary --

14a)
Identify Coating -- Use abbreviations or code numbers to list to the same coatings as in the table under item 9 above.
14b)
Annual Usage, gallons -- Fill in the amount of each coating used during the most recent calendar year, in gallons.

14c) 
Uncontrolled VOC Emissions (lbs/yr) -- Fill in the uncontrolled VOC emissions in pounds per year for each coating, calculated using the following equation:
Uncontrolled VOC Emissions (lbs/year) = Actual Usage (gallons/year) x VOC content (lbs/gallon)

[item 14c] = [item 14b] x [item 9b]

14d-f)
Uncontrolled PM/PM10/PM2.5 Emissions (lbs/yr) -- Fill in the uncontrolled PM/PM10/PM2.5 emissions in pounds per year for each coating, calculated using the following equation. If you can’t differentiate the particle sizes, you may assume that PM10 and PM2.5 are equal to each other, and/or that both are equal to PM. 
Uncontrolled particulate emissions (lbs/year) = Actual Usage (gallons/year) x (1 – transfer efficiency) x Solid content (lbs/gallon)

[item 14d] = [item 14b] x {1 – [item 11]} x [item 9c]
14g-j)
VOC and PM/PM10/PM2.5 Pollution Control Equipment Efficiency, % -- Fill in the appropriate Pollution Control Efficiency from item 12f above. If you are using this form for Registration Permit Option D, you did not complete item 12f; get this information from Form RP-D2. If no control equipment, enter zero.
14k)
Controlled VOC Emissions, tons per year --  Fill in the controlled actual VOC emissions in tons per year by using the following formula:
Controlled VOC Emissions (tons/year) = Unc. VOC Emissions (lbs/year) x {(100 – Pollution Control Efficiency) ÷ 100} x 0.0005 (ton/lb)

[item 14k] = [item 14c] x {(100 – [item 14g]) ÷ 100} x 0.0005

14l-n)
Controlled PM/PM10/PM2.5 Emissions, tons per year --  Fill in the controlled actual PM/PM10/PM2.5 emissions in tons per year by using the following formula:
Controlled PM/PM10/PM2.5 Emissions (tons/year) = Unc. PM/PM10/PM2.5 Emissions (lbs/year) x {(100 – [item 14h/14i/14j]) ÷ 100} x 0.0005
[item 14l] = [item 14d] x {(100 – [item 14h]) ÷ 100} x 0.0005
[item 14m] = [item 14e] x {(100 – [item 14i]) ÷ 100} x 0.0005
[item 14n] = [item 14f] x {(100 – [item 14j]) ÷ 100} x 0.0005
15a) 
Total Uncontrolled VOC Emissions, lbs/year – Fill in the total of all of the numbers in row 14c.

15b) 
Total Uncontrolled PM Emissions, lbs/year – Fill in the total of all of the numbers in row 14d.

15b) 
Total Uncontrolled PM10 Emissions, lbs/year – Fill in the total of all of the numbers in row 14e.

15d) 
Total Uncontrolled PM2.5 Emissions, lbs/year – Fill in the total of all of the numbers in row 14f.

16a) 
Total Controlled VOC Emissions, tons/year – Fill in the total of all of the numbers in row 14k.

16b) 
Total Controlled PM Emissions, tons/year – Fill in the total of all of the numbers in row 14l.

16b) 
Total Controlled PM10 Emissions, tons/year – Fill in the total of all of the numbers in row 14m.

16d) 
Total Controlled PM2.5 Emissions, tons/year – Fill in the total of all of the numbers in row 14n.

Alternative Calculation Method

If you have the necessary data about your facility’s processes and products, the following alternative way to calculate potential emissions from coating operations allows you to account for limitations in your maximum overall production and in the amount of time it takes to coat your product. These types of calculations can be approached in several ways. If you make more than one product and the time needed to produce and coat the products varies greatly, this method may not be feasible or would need to be adapted.
In general, this alternative methodology will only work for calculating the potential to emit (PTE) for existing facilities – new facilities will not have the necessary process and production data to use this approach.
Annual PTE Based on Coating Time

Note:  Use the methods in Form EC-07 to calculate the maximum hourly rates for VOC and PM/PM10/PM2.5 for your spray equipment. Most production bottlenecks do not restrict the hourly PTE.
You need to have the following information:

1)
Determine the maximum number of products you can produce - let’s say 10,000 widgets - in a certain time period, such as an hour or a year based on bottlenecks or other physical limitations.

In your application, you should state what physical limitations or bottlenecks exist that limit this capacity to produce. 
Note:  Examples of things that are not physical limitations are storage space and number of employees.

2)
You need the longest possible time period it takes to coat one widget. You can look at past production numbers as a starting point, making any necessary adjustments to account for the longest possible time to coat one widget.

In the example below,  the number of widgets we can coat in an eight-hour period is 32 (vs. our typical rate of coating 50 widgets in 8 hours).. So our longest time to coat is:
	8 hours to coat
	=
	0.25 hours to coat

	32 widgets
	
	1 widget


3) You need the highest possible VOC or PM/PM10/PM2.5  spraying capacity. Take the time period required to coat one part and multiply it by the spray rate to get the maximum VOC or PM/PM10/PM2.5  emitted while coating one widget (in this example the VOC spray rate is 73.9 pounds per hour). Then multiply by the number of widgets you could make in one year to get the annual VOC PTE. 
0.25 (hours/widget) x 73.9 (lbs VOC/hour) x 10000 (widgets/year) x 0.0005 (ton/lb) = 92.4 (tons VOC/year)
This method can also be used to calculate total HAPs, individual HAPs, or PM/PM10/PM2.5  PTE. However, if the pollutant is a solid (i.e. PM/PM10/PM2.5  or a solid HAP), you should take into account the transfer efficiency. If you had a transfer efficiency of 65 percent, your overspray would be 35 percent. To calculate particulate PTE, if your solids spray rate was 23.3 pounds per hour, you’d get the following:
0.25 (hours/widget) x 23.3 (lbs PM/hour) x 10000 (widgets/year) x 0.0005 (ton/lb) x 0.35 = 10.2 (tons PM/year)
If you calculate your PTE using this method, be sure you submit copies of all your calculations, references, and assumptions with your permit application.
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