										
Group HAP limit for limited HAPs (acetaldehyde, acrolein, formaldehyde, and methanol)
HAPs from combustion sources, leaks, etc. are outside of the group.				2/25/2019

UPDATED 2/7/2018

Updated EXAMPLES from Al-Corn 12/20/2016, Bushmills 2017, Heron Lake 2018. Please use language below.


	COMG 3
	HAP Limits
	
	

	
	
	Requirements to conduct HAPs performance testing, <HAP control efficiency testing,> and operate air pollution control equipment (as applicable) for COMG XX HAP-emitting sources are found under the following subject items in Section 5 and Section 6 of this permit: 

1. STRU xx and TREA xx (Distillation Scrubber)
2. STRU xx and TREA xx (Regenerative Thermal Oxidizer) 
3. <STRU xx and TREA xx (DDGS Cooler Fabric Filter) ><STRU xx (DDGS Cooler –uncontrolled)>
4. STRU xx and TREA xx (CO2 Scrubber) 
5. STRU xx (Turbine/Duct Burner)
[Minn. R. 7007.0800, subp. 2(A)]
	EPA comment requested us to specifically show road map to testing and control equipment.

	
	
	The Permittee shall limit COMG XX HAPs - Total <= 16.00 tons per year 12-month rolling sum  calculated by the 15th day of each month for the previous 12- month period as described later in this permit. <This limit applies to the sum of acetaldehyde, acrolein, formaldehyde, hexane and methanol emissions> that vent to STRU xx, STRU xx, and STRU xx. [Title I Condition: Avoid major source under 40 CFR 63.2]
	2/25/2019
This limit is for the sum of acetaldehyde emissions from EQUI that vent to STRU associated with this COMG.

Remember when setting this limit to account for other sources of HAP that are not in the group – such as equipment leaks.



	
	NOTE: The HAP-Total limit does NOT include ALL HAPs, it contains the significant HAPs. The provided calculation methodology does not account for all HAPs. The Permittee is responsible for allowing for these outside the group limit. Don’t use language like this, unless you are accounting for ALL HAPs:
<This limit applies to the total HAP emissions from all associated items in COMG 3 that vent to  STRU xx, STRU xx, and STRU xx>
	

	
	
	The Permittee shall limit COMG XX HAPs - Acetaldehyde <= 7.00 tons per year 12-month rolling sum calculated by the 15th day of each month for the previous 12-month period as described later in this permit. This limit applies to acetaldehyde emissions from all associated items in COMG 3, which vent to STRU 24, STRU 37, STRU 46, STRU 47, and STRU 78. [Avoid NESHAP]
	

	
	
	The Permittee shall limit COMG XX HAPs - Formaldehyde <= 5.0 tons per year 12-month rolling sum calculated by the 15th day of each month for the previous 12-month period. This limit applies to Formaldehyde emissions from all associated items in COMG 3 that vent to STRU 24, STRU 37, STRU 46, STRU 47, and STRU 78. [Avoid NESHAP]
	

	STRU XX and TREA XX – Place actual emission factors at the STRU level and control efficiencies at the TREA level

	
	
	The Permittee shall use an emission factor for Acetaldehyde >= xx.xx0 pounds per hour 3-hour average unless a new emission factor is set pursuant to Minn. R. 7017.2025, subp. 3(B) and as described in COMG XX. The emission factor is to be used in the calculations in COMG XX. [Avoid NESHAP, Minn. R. 7017.2025]
 
	2/25/2019
For all individual HAPs that rely upon performance testing to determine EF, use a LIMIT screen at STRU for each individual HAP Emission Factor so stack-testing folk have access to pollutant to populate the NOC/NOTV.

Repeat for all applicable pollutants (acetaldehyde, acrolein, formaldehyde, methanol, hexane [combustion sources])

	
	
	The Permittee shall operate and maintain the control equipment such that it achieves an overall control efficiency for Acetaldehyde >= 90.0 percent control efficiency unless a new HAP control efficiency is set pursuant to Minn. R. 7017.2025, subp. 3(B) and as described in COMG XX. The HAP control efficiency is to be used in the calculations in COMG XX, <for calculating emissions during periods of uncontrolled operation, and for calculating emissions during periods when control equipment monitoring equipment is operating outside of its prescribed indicator range.> [Avoid NESHAP, Minn. R. 7017.2025]
	

	COMG language 

	 
	Will need different language if you don’t have tested EF. See Al-Corn (currently being drafted 2018).
	The Emission Factors and pollutants for each stack are identified at each applicable STRU in Section 5 of this permit. The Permittee shall use the values for B# (Individual HAP emission rate) in pounds per hour (lb/hr) in Equation 1 of the Monthly Calculation below, unless a new emission factor is set pursuant to Minn. R. 7017, subp. 3, as detailed in the Protocol for Resetting the HAP Emission Factors and HAP Control Efficiencies.

STRU XX (Fermentation (CO2) Scrubber Stack)
STRU XX (DDGS Cooler Fabric Filter Stack)

Acetaldehyde
Acrolein
Formaldehyde
Methanol

STRU XX (Regenerative Thermal Oxidizer Stack) 
STRU XX (Combined Turbine and Duct Burner)

Acetaldehyde
Acrolein
Formaldehyde
<Hexane>
Methanol

The values listed at each STRU reflect the results from the most recent verified performance testing, as documented in a Notice of Compliance or Notice of Test Verification letter, at each stack as of issuance of permit #06300025-102. If an established emission factor is to be reset, the reset shall be based on the emission factors recorded during the most recent MPCA-approved performance test. The Permittee shall calculate the average emission factor for each individual compliant test run. Downtime of 15 minutes or more is not to be included as operating time.

The Individual Emission Factors shall be reset to the average emission factor (lb/hr) measured during testing for each stack. The Permittee must use these values in Equation 1 until subsequent testing is conducted. The verified values from the most recent performance tests for each stack must be used to calculate actual emissions of HAPs and to evaluate compliance with the COMG XX HAP limits. For calculating HAP emissions during periods of control equipment downtime or bypass, when emissions are venting to the respective stack, or periods during which the monitored parameters are outside the indicator range, the Permittee must use the control efficiency identified in the requirement below.

[Minn. R. 7007.0800, subp. 2(A), Title I Condition: Avoid major source under 40 CFR 63.2, Minn. R. 7017.2025]
	2/25/2019

	
	Default to 98%, they can provide lower efficiencies with test data if desired.
	The HAP control efficiencies (CE) for the listed pollutants are identified at each applicable TREA in Section 5 of this permit. The Permittee shall use the values for CE (% control efficiency) in Equation 1 of the Monthly Calculation below, unless a new control efficiency is set pursuant to Minn. R. 7017, subp. 3, as detailed in the Protocol for Resetting the HAP Emission Factors and HAP Control Efficiencies.

TREA 6 (TO/HRSG – STRU 24)
TREA 12 (RTO – STRU 12)

Acetaldehyde
Acrolein
Formaldehyde
<Hexane>
Methanol

TREA 16 (Fermentation System Scrubber - STRU 37)

Acetaldehyde
Acrolein
Formaldehyde
Methanol

STRU 46 (DDGS Cooling Cyclone) – no control efficiency for HAPs

STRU 52 (Turbine/Duct Burner) - no control efficiency, products of combustion

The values listed at the individual TREA # (except for those STRUs that are uncontrolled) reflect the results from the most recent verified performance testing, as documented in a Notice of Compliance or Notice of Test Verification letter, at each stack as of issuance of permit #06300025-102. If an established COMG 3 HAP control efficiency is to be reset, the reset shall be based on the HAP control efficiencies recorded during the most recent MPCA-approved performance test. The Permittee shall calculate the average HAP control efficiency for each individual compliant test run. Downtime of 15 minutes or more is not to be included as operating time.

The HAP control efficiency shall be reset to the average control efficiency measured during testing for each stack for each HAP. The Permittee must use these values in Equation 1 until subsequent testing is conducted. The verified values from the most recent performance tests for each stack must be used to calculate uncontrolled emissions of HAPs and to evaluate compliance with the COMG XX HAP limits. 

[Minn. R. 7007.0800, subp. 2(A), Title I Condition: Avoid major source under 40 CFR 63.2, Minn. R. 7017.2025]
	1/30/2019

TO default (same as VOC %)
Acetaldehyde: 98%
Acrolein: 98%
Formaldehyde: 98%
Methanol: 98%

Scrubber default
Acetaldehyde: 90%
Acrolein: 32.5%
Formaldehyde: 95%
Methanol: 95%

	
	HAP – Testing Concurrent with VOC testing

	
	Minn. R. 7017.2025,
Avoid PSD

Avoid NESHAP
Avoid Part 70
BACT
PSD modeling
Title V modeling

	Protocol for Resetting the HAP Emission Factors and HAP Control Efficiencies used for calculating HAP emissions (concurrent with VOC as mass testing): 
The Permittee shall conduct performance testing to measure [individual HAP emission factors and individual HAP control efficiency] as required elsewhere in this permit, concurrent with testing for VOC as mass. If a HAP emission factor or an established individual HAP control efficiency is to be reset, the reset of the HAP emission factor and the HAP control efficiency shall be reset to the 3-hour average emission rate in lb/hr and 3-hour average % control efficiency, based on the values recorded during the most recent MPCA-approved performance test.

During each performance test, the Permittee must continuously monitor the <beer feed rate>,<>, and any other process and control parameters detailed in Appendix XX. A print-out of the records from the DAS must be included with the performance test results and submitted to the Commissioner with the performance test report. Downtime of 15 minutes or more is not to be included as operating time.

The new HAP Emission Factors and HAP Control Efficiencies shall be effective upon receipt of the Notice of Compliance/Notice of Test Verification letter that approves the test results and shall be incorporated into the permit when the permit is next amended.

	2/26/2019
When HAP testing is conducted concurrent with VOC as mass testing, separate STL are not an issue. 

	
	HAP – Testing NOT Concurrent with VOC testing

	
	
	Protocol for Resetting the HAP Emission Factors and HAP Control Efficiencies used for calculating HAP emissions (not concurrent with VOC as mass testing): 
The Permittee shall conduct performance testing to measure [individual HAP emission factors and individual HAP control efficiency] as required elsewhere in this permit. If a HAP emission factor or an established individual HAP control efficiency is to be reset, the reset of the HAP emission factor and the HAP control efficiency shall be reset to the 3-hour average emission rate in lb/hr and 3-hour average % control efficiency, based on the values recorded during the most recent MPCA-approved performance test where compliance was demonstrated with the existing Short-Term Process Throughput Limits associated with performance testing for VOC as mass. Testing at a rate of >= to 90% of the existing Short-Term Process Throughput Limits associated with performance testing for VOC as mass is considered meeting the limit for purposes of resetting the HAP Emission Factor or HAP Control Efficiency values.

During each performance test, the Permittee must continuously monitor the <beer feed rate>,<>, and any other process and control parameters detailed in Appendix XX. <A print-out of the continuous records from the Data Acquisition System (DAS) during the test period, as well as records required by the approved test plan><A copy of the grain-receiving receipts during the test period, as well as records required by the approved test plan> must be included with the performance test results and submitted to the Commissioner with the performance test report. Downtime of 15 minutes or more is not to be included as operating time.

The new HAP Emission Factors and HAP Control Efficiencies shall be effective upon receipt of the Notice of Compliance/Notice of Test Verification letter that approves the test results and shall be incorporated into the permit when the permit is next amended.

	When testing is not concurrent with VOC as mass testing, Permittee MUST test at 90% of STL established during most recent VOC as mass test. That defines current “worst-case conditions”. Alternatively, facility can always retest HAP and VOC to reset STL.

	COMG limits

	
	
	HAPs: The Permittee must apply for and obtain a major permit amendment if the Permittee wishes to deviate from the Protocol for Re-setting the HAP Emission Factors and HAP Control Efficiencies used for Calculating HAP Emissions established by this permit. [Minn. R. 7007.1500, subp. 1]
	1/30/2019

	
	
	HAPs: Notwithstanding the Protocol detailed above, the MPCA reserves the right to set operational limits and requirements as allowed under Minn. R. 7017.2025. If the MPCA sets limits, the new limits shall be implemented upon receipt of the NOC or NOTV letter that notifies the Permittee of preliminary approval. The limits set according to Minn. R. 7017.2025 are final upon issuance of a permit amendment incorporating the change. [Minn. R. 7017.2025]
	1/30/2019

	STRU XX and TREA XX – Daily Recordkeeping of Hours of Operation

	
	
	Daily Monitoring and Recordkeeping of Hours of Operation: The Permittee shall keep daily records of 
1. Equipment downtime - the hours of operation that emissions are not vented to STRU XX. For periods of planned shutdown, the Permittee may identify the hours at the end of the planned shutdown period.
2. Control Equipment downtime – the hours of operation that emissions vent to STRU XX when associated control equipment (TREA XX) is not operating, and
3. Monitor readings outside of Indicator Ranges – for each monitored parameter, the hours of operation that emissions vent to STRU XX when associated control equipment (TREA XX) is operated outside of its permitted indicator range.

If the Permittee does not maintain hourly records, and the monitor readings for TREA XX are outside of the permitted Indicator Ranges, all operating hours, from the most recent reading within the Indicator Range to the next reading within the Indicator Range are recorded as operating outside of the permitted Indicator Ranges.

 [Minn. R. 7007.0800, subps. 4-5, Title I Condition: Avoid major source under 40 CFR 63.2]
	

	
	
	Monthly Calculation of Hours of Operation:
By the 15th day of each month, the Permittee shall calculate and record, for the following for the previous calendar month: 

1. Monthly STRU XX hours of equipment downtime.

2. Monthly STRU XX operating hours when TREA 23 was not operating; and, 

3. Monthly STRU 14 operating hours, for each monitored parameter when TREA 23 was operating at outside the permitted indicator ranges. [Minn. R. 7007.0800, subps. 4-5]
	

	
	
	
	

	COMG limits

	
	
	Daily Recordkeeping and Monthly Calculation of Hours of Operation: The Permittee shall keep daily records and monthly calculations as described at STRU XX, STRU XX, and STRU XX.

 [Minn. R. 7007.0800, subps. 4-5, Title I Condition: Avoid major source under 40 CFR 63.2]
	1/30/2019

	
	
	Daily Recordkeeping of Fuel Usage: Once each day of operation, the Permittee shall record the total cubic feet of natural gas combusted by EQUI49, EQUI50, EQUI87, EQUI115, EQUI116, EQUI117, EQUI169, EQUI222, EQUI223, TREA2, TREA24, and TREA25. [Minn. R. 7011.7000, Title I Condition: Avoid major source under 40 CFR 63.2]
	This language could be improved.

	
	
	Monthly Fuel Usage Calculation: By the 15th of each month, the Permittee shall calculate and record the total cubic feet of natural gas combusted by EQUI49, EQUI50, EQUI87, EQUI115, EQUI116, EQUI117, EQUI169, EQUI222, EQUI223, TREA2, TREA24, and TREA25 during the previous calendar month. [Minn. R. 7007.0800, subp. 5]
	This language could be improved.

	
	
	[bookmark: _GoBack]Monthly Calculation of Single HAP Emissions: By the 15th of each month, the Permittee shall calculate and record the monthly single HAP calculations for <acetaldehyde, acrolein, formaldehyde and methanol> emissions from STRU 24, STRU 37, STRU 46, STRU 47, and STRU 78 during the previous calendar month using Equation 1 below.

Equation 1. Single monthly HAP emissions calculations: Hp = [(A1c x B1) + (A1u x B1/(1-CE)) + (A2c x B2) + (A2u x B2/(1-CE)) ...etc.]/2000

where:
Hp = Single acetaldehyde, hexane, and formaldehyde emissions; tons/month
A#c = controlled HAP source (STRU) hours of operation during the previous month when emissions were vented to controls and all applicable control equipment operating parameters were within the required indicator ranges; hrs/month. 

B# = HAP emission rate or emission factor; lb/hr as identified at the applicable STRU, or as reset by the most recent MPCA-approved performance test. For HAP emission rates or emission factors that are not specifically identified in the permit, the Permittee shall use the emission factors relied upon in the final certified calculations submitted with the application for this permit. Alternatively, the Permittee may test for HAP emission factors in lieu of using AP-42 factors. The test must be approved by the MPCA.

A#u = uncontrolled HAP source operating hours during the previous month when emissions were vented to the associated STRU; but not vented to associated controls; or the applicable control equipment monitoring parameter was outside the required indicator ranges, or the control equipment was non-operational; hrs/month. 

CE (Control efficiency) = 1 minus the control efficiency for each HAP as identified at the applicable TREA, or as reset by the most recent MPCA-approved performance test. 

1, 2, and … etc. represent stacks (STRU).
[Minn. R. 7007.0800, subp. 5]

	1/30/2019

	
	
	Monthly Calculation – COMG 3 Single HAP Emissions: The Permittee shall calculate the COMG 3 HAP emissions for each limited HAP for the previous 12-month period by summing the monthly emissions data for Single HAP emissions for each identified HAP (<acetaldehyde, acrolein, formaldehyde, hexane and methanol>) calculated in Equation 1 above, for the previous 12-month period.
 [Minn. R. 7007.0800, subp. 5]
	1/30/2019

	
	
	Monthly Calculation - COMG 3 HAP - Total Emissions: The Permittee shall calculate the COMG 3 HAP – Total emissions for the previous 12-month period by

1. Summing the results of the individual HAPs emissions for the previous month (<acetaldehyde, acrolein, formaldehyde, hexane and methanol>) to calculate the months HAP - Total emissions, and
2. Summing the monthly emissions data for COMG XX HAP - Total emissions for the previous 12-month period. [Minn. R. 7007.0800, subp. 5]
	

	
	
	Monthly Recordkeeping -HAP Emissions: By the 15th of each month, the Permittee shall record the 12-month rolling sum of single HAP emissions of acetaldehyde and formaldehyde emissions, as well as COMG XX HAP - total emissions from STRU 24, STRU 37, STRU 46, STRU 47, and STRU 78 during the previous 12-month period. [Minn. R. 7007.0800, subp. 5]
	1/30/2019

	
	
	
	

	
	
	
	




SAMPLE TSD language for HAP emissions for reference:
0. Monthly HAP Emission Calculations
HAP emissions are comprised mainly of acetaldehyde, acrolein, formaldehyde, hexane, and methanol. Acetaldehyde, acrolein, formaldehyde, and methanol emissions are mostly or entirely from EtOH and DDGS process sources, whereas hexane is mainly from natural gas combustion and leaks from equipment in VOC service, with a minor amount from storage tank losses. 
Acetaldehyde, acrolein, formaldehyde, and methanol are subject to a 9.0 tpy single HAP limit in GP 008, whereas hexane is subject to a separate limit of 7.4 tpy because emissions from leaks from equipment in VOC service and storage tank losses which amount to over 1.5 tpy are not tracked in GP 008. 
The limited PTE of each of these single HAPs is below the 10 tpy pt. 63 major source threshold, however emissions of these HAPs are tracked individually for several reasons:
· Uncontrolled acetaldehyde, acrolein, formaldehyde, and methanol emissions exceed 10 tpy, and tracking of uncontrolled HAP emissions (that occur when the HAP control device operating parameter is below the required minimum) is required;
· Actual monthly acetaldehyde, acrolein, formaldehyde, hexane, and methanol emissions are used in determining monthly and 12-month rolling sum total HAP emissions.
0. HAP Control Efficiencies
0. 
HAP control efficiencies were conservatively estimated for the valveless regenerative thermal oxidizers (VRTO), and the scrubbers. For the VRTOs, autoignition temperature was the parameter used to estimate HAP control efficiency along with the assumption that each VRTO combustion chamber provided a minimum 0.5 seconds retention time. For the scrubbers, HAP compound solubility in water was the parameter used to estimate HAP control efficiency.
0. VRTOs (CE 010 and CE 012)
Auto-ignition temperature (AIT):
· Ethanol: 689 F
(http://www.engineeringtoolbox.com/fuels-ignition-temperatures-d_171.html)
· Methanol:  878 F 
· http://www.methanol.org/Health-And-Safety/Safety-Resources/Health---Safety/Methanex-TISH-Guide.aspx)
· Acetaldehyde:  347 F 
(http://www.engineeringtoolbox.com/fuels-ignition-temperatures-d_171.html)
· Acrolein: 428 F (http://www.cdc.gov/niosh/docs/81-123/pdfs/0011-rev.pdf ; NFPA); 
 453.2 F (http://www.inchem.org/documents/icsc/icsc/eics0090.htm;  
                    http://cameochemicals.noaa.gov/chris/ARL.pdf)
· Formaldehyde: 806 F (37% methanol-free solution; 
http://www.cdc.gov/niosh/docs/81-123/pdfs/0293.pdf);
795 F (http://www.icis.com/v2/chemicals/9076011/formaldehyde.html)
For 95% control, a combustion temperature greater than or equal to 300 F above AIT with a 0.5 second residence time is necessary 

Design of Thermal Oxidation Systems for Volatile Organic Compounds By David A. Lewandowski  (https://books.google.com/books?id=L-lKUWd-QOwC&pg=PA29&lpg=PA29&dq=google+book+oxidation+of+toluene+thermal+oxidizer&source=bl&ots=5x259zocuA&sig=JYiRGF-bZgvLyHZu3qWFxF2KLEI&hl=en&sa=X&ved=0ahUKEwjRwIOKt_jXAhVBw4MKHQ-KCAEQ6AEILTAC#v=onepage&q=google%20book%20oxidation%20of%20toluene%20thermal%20oxidizer&f=false

The minimum VRTO permitted operating temperature is 1580 F (VRTO #2; CE 012). The maximum AIT plus 300 F is 1178 F (for methanol). Therefore it is reasonable to assume both VRTOs achieve 95% destruction efficiency for methanol, acetaldehyde, acrolein, and formaldehyde, assuming there is at least 0.5 seconds residence time in the combustion chamber.
VRTO VOC control efficiency has been measured at 97.8% (CE 010 VRTO #1 June 2005; combustion chamber temperature 1587 F) and 96.92% (CE 012 VRTO #2 August 2007; combustion chamber temperature 1599 F). All four HAPs listed above are VOC, so it is reasonable to assume the destruction efficiency for these HAPs is > 95%.

0. Fermentation, Distillation, and CO2 Scrubbers (CE 003, CE 005, and CE 008)
The Nebraska Department of Environmental Quality (http://www.deq.state.ne.us/publica.nsf/pages/08-013) has collected stack test information indicating that acetaldehyde reduction by scrubbers with chemical additive is 80 to 90 percent (assume 85 percent on average) and 30 to 35 percent for scrubbers with no chemical additive (assume 32.5 percent on average). For acrolein with limited solubility in water, the Permittee very conservatively estimates control efficiency at 32.5 percent.  The Permittee also estimates formaldehyde control efficiency is the same as acetaldehyde control efficiency.  For methanol, the Permittee estimates 95 percent control efficiency based on good solubility. These values are incorporated into this permit.

NOTE: The NDEQ reference has not been able to be located by MPCA staff, or by consultants who have relied upon it.

	OXIDATION efficiencies to assume for back-calculation of uncontrolled operation

	Pollutant
	Efficiency*
	Basis – auto-ignition temperature

	Acetaldehyde 
	95%-98%
	347 F

	Acrolein
	95%-98%
	453 F

	Formaldehyde
	95%-98%
	806 F

	Hexane
	NA
	Combustion EF

	Methanol
	95%-98%
	878 F


*Use same value as Permittee does for VOC control

	SCRUBBER efficiencies to assume for back-calculation of uncontrolled operation

	Pollutant
	Efficiency
	Basis – solubility in water

	Acetaldehyde 
	85% (80-90%)
	

	Acrolein
	32.5%
	Limited solubility

	Formaldehyde
	85%
	

	Methanol
	95%
	Good solubility


The Nebraska Department of Environmental Quality has collected stack test information indicating that acetaldehyde reduction by scrubbers with chemical additive is 80 to 90 percent (assume 85 percent on average) and 30 to 35 percent for scrubbers with no chemical additive (assume 32.5 percent on average). For acrolein with limited solubility in water, the Permittee very conservatively estimates control efficiency at 32.5 percent.  The Permittee also estimates formaldehyde control efficiency is the same as acetaldehyde control efficiency.  For methanol, the Permittee estimates 95 percent control efficiency based on good solubility. These values are incorporated into this permit.


