


Ethanol Performance Testing
Performance Testing Permit Language, TSD Language, Test Methods, HAP efficiencies
Bonnie’s Notes for Ethanol Sector
UPDATES   2/28/2019, 2/2019,  1/7/2019, 12/26/18 -10/9/2018, 9/26/18, 8/23/2018, 5/9/18

	PERFORMANCE TESTING AND EMISSION FACTOR TESTING
Emission Factor (EF) testing may be required for several reasons, to verify EF used to determine if a permit or permit modification is required, to verify an EF used in calculations, to verify emission assumptions made in applicability calculations, or to verify compliance with an emission limit. The frequency of testing is determined on a case-by-case basis considering applicable rules, potential emissions, location of the source and past compliance history. List a separate testing requirement for EACH pollutant tested; or discuss with stack-testing folk (STAMP). 
Note that the same test may serve as both an EF test and an emission limit test. If this is the case, amend the requirement language to clearly indicate that the test is both to evaluate the EF and determine compliance with the emission limit. Update citation as needed.

EF testing is used for HAPs, SOx (at dryer stack), NOx (at dryer stack if facility NOx emissions are not too high, possibly at other engines. Maximum frequency typically 10 years (if used for emission inventory)

Leads Meeting: October 17, 2018, changed performance test process to remove submittal of Test Frequency Plans. Implemented via Tempo profiles 12/20/2018.

	.

	Purple = Modification to TEMPO profile language for ethanol facilities
Blue = Choices
Red = Data Required
	

	CITATION KEY
Consent Decree citation: CAAA of 1990, Title I Condition: 40 CFR pt. 52, Minn. Stat. Section 116.07, subds. 4a & 9, Minn. R. 7007.0100, subp. 7(A) & (B), Minn. R. 7007.0800, subps. 1 & 2
Bulk Ag Rule (requirement to vent to controls): Minn. R. 7011.1015
BACT: Title I Condition: 40 CFR 52.21(j)(BACT) & Minn. R. 7007.3000
PSD Modeling: Title I Condition: 40 CFR 52.21(k)(PSD model) & Minn. R. 7007.3000 
Title V Modeling: Minn. R. 7007.0100, subp. 7(A), 7(L), & 7(M), Minn. R. 7007.0800, subp. 4, Minn. R. 7007.0800, subps. 1-2, Minn. R. 7009.0010-7009.0090, Minn. Stat. 116.07, subd. 4a, Minn. Stat. 116.07, subd. 9 (Include if you are authorizing potential changes to modeling parameters) ***Omnibus Rule change 0080 to 0090
Avoid PSD: Title I Condition: Avoid major source under 40 CFR 52.21(b)(1)(i) & Minn. R. 7007.3000
Avoid PSD major mod: Title I Condition: Avoid major modification under 40 CFR 52.21(b)(1)(i) & Minn. R. 7007.3000
Avoid Part 70: Avoid major source under 40 CFR 70.2 & Minn. R. 7007.0200
Avoid NESHAPs: Title I Condition: Avoid major source under 40 CFR 63.2 [don’t cite Minn. R. 7011.7000]
Minn. R. 7007.0100, subp. 6a (AOS for a part 70 permit); Minn. R. 7007.0800, subp. 11 (AOS for any stationary source)
Minn. R. 7007.0100, subp. 6b (ARM for part 70 permit)
Minn. R. 7007.0800, subp. 2 (Emission limitations and standards)
Minn. R. 7007.0800, subp. 4 (Monitoring)
Minn. R. 7007.0800, subp. 5 (Recordkeeping)
Minn. R. 7007.0800, subp. 6 (Reporting)
Minn. R. 7007.0800, subp. 14 (Operation of Control Equipment) – may specify operating and/or maintenance requirements to ensure permit compliance
7017.2025, subp. 3(C). For new operating limits and pollution control equipment limits not specified in item A or B, the averaging time and any extension of the range of values must be defined in the test plan approved under part 7017.2030, subpart 2.
7017.2025, Subp. 3b. Relaxation of operating limits by retesting. The owner or operator of the emission facility may conduct a retest at alternate operating conditions in order to relax an operating limit set pursuant to subpart 3. 


	
PARTICULATE MATTER TESTING

	Important Note (Leads item 8/16/17): Do not track performance test requirements using the TEMPO permit WAL and SA tasks.  Enter the requirement as “Text Classified as Submittal Action (S/A*).” The same basic business rules as far as language selection will still need to be employed by the permit writer. Permit writers should work with STAMP staff if they wish to deviate from the “standard” language that is provided.  Completion of tests will now be tracked by STAMP staff using the TEMPO stack test screen and Tableau.

	
	INITIAL and RECURRING PERFORMANCE TESTING FOR PM EMISSION RATE TESTING example 
(similar modifications would apply to other pollutants – see VOC section below, for EF testing language, HAPs, VOC as mass test methods)
	

	Minn. R. 7017.2020, subp. 1 
S/A*

Consent Decree citation
Avoid PSD
Avoid Part 70
BACT
Title V Modeling
PSD Modeling

	PM < 2.5 micron: The Permittee shall conduct an initial performance test: Due 180 calendar days after Initial Startup Date and at a minimum every 60 months thereafter to measure emissions <(lb/hr)>. This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test.

The Commissioner will set the subsequent test frequency and the short-term process throughput rates as stated in a Notice of Compliance (NOC) or Notice of Verification (NOV) letter with review of the initial performance test. Subsequent tests shall be completed no less than every 60-months by the due date (month and day) based on the initial test date or more frequently as stated in the NOC/NOV letter. 

If the Commissioner sets a test frequency at less than every 60 months, the Permittee must apply for an administrative amendment to incorporate the prescribed test frequency into the permit. A major amendment is required to reduce the test frequency once set in the permit. 

The performance test shall be conducted at worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at the operating conditions described at Minn. R. 7017.2025, subp. 2, using EPA Reference Methods 201A and 202, or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters and test methods is contained in Appendix XX.

Testing conducted during the 60 days prior to a performance test due date will not reset the due date for future testing. Testing conducted more than 60 days prior to the specified due date satisfies this test due date requirement but will reset future performance test due dates based on the most recent performance test date.


	Updated 12/26/2018
10/31/17

Modified
PROFILE

Modeling typically for PM10 and PM2.5 (or NOx)


	Previous Language before integration with new language. We no longer identify target rates (meeting with Curt Stock).
	This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test, and may be reset with a Notice of Compliance or Notice of Verification letter. Target process throughput rates are identified in Appendix XX.

	

	
	RECURRING PERFORMANCE TESTING FOR PM EMISSION RATE
(similar modifications would apply to other pollutants)
	

	Minn. R. 7017.2020, subp. 1 
S/A*

Consent Decree citation
Avoid PSD
Avoid Part 70
BACT
Title V Modeling
PSD Modeling

	PM < 2.5 micron: The Permittee shall conduct a performance test: Due before [X/X/XXXX] and every 60 months thereafter to measure emissions <(lb/hr)>. The first test is due by the date specified above and all subsequent tests shall be completed every 60 months thereafter by the due date (month and day) and as described below. This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test, and may be reset with a Notice of Compliance or Notice of Verification letter.

The performance test shall be conducted at worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at the operating conditions described at Minn. R. 7017.2025, subp. 2, using EPA Reference Methods 201A and 202, or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters and test methods is contained in Appendix XX.

Testing conducted during the 60 days prior to the performance test due date will not reset the test due date for future testing as required by this permit or within a Notice of Compliance letter. Testing conducted more than 60 days prior to the performance test due date satisfies this test due date requirement but will reset future performance test due dates based on the performance test date.
	Updated 12/26/2018
10/31/17

Modified
PROFILE

Modeling typically for PM10 and PM2.5 (or NOx)


	
	NON-RECURRING PERFORMANCE TESTING FOR PM EMISSION RATE
(similar modifications would apply to other pollutants)
	

	Minn. R. 7017.2020, subp. 1 
S/A*

Consent Decree citation
Avoid PSD
Avoid Part 70
BACT
Title V Modeling
PSD Modeling

		
	 
	
	PM < 2.5 micron: The Permittee shall conduct a performance test: Due 180 calendar days after Permit Issuance Date to measure emissions <(lb/hr)>. This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test. 

The performance test shall be conducted at worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at the operating conditions described at Minn. R. 7017.2025, subp. 2, using EPA Reference Methods 201A and 202, or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters and test methods is contained in Appendix XX.




	Updated 12/26/2018
10/31/17

Modified
PROFILE

Modeling typically for PM10 and PM2.5 (or NOx)


	
	
	

	VOC TESTING

	
	INITIAL AND RECURRING PERFORMANCE TESTING FOR VOC EMISSION RATE TESTNG
	

	Minn. R. 7017.2020, subp. 1 
Minn. R. 7017.2025, subp. 3(B)
S/A*

Consent Decree citation
Avoid PSD
Avoid Part 70
BACT
Title V Modeling
PSD Modeling

	Volatile Organic Compounds: The Permittee shall conduct an initial performance test due 180 calendar days after Initial Startup Date and at a minimum every 60 months thereafter to measure VOC as mass. This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test.

The Commissioner will set the subsequent test frequency and the short-term process throughput rates as stated in a Notice of Compliance (NOC) or Notice of Verification (NOV) letter with review of the initial performance test. Subsequent tests shall be completed no less than every 60-months by the due date (month and day) based on the initial test date or more frequently as stated in the NOC/NOV letter. If the Commissioner sets a test frequency at less than every 60 months, the Permittee must apply for an administrative amendment to incorporate the prescribed test frequency into the permit. A major amendment is required to reduce the test frequency once set in the permit. The performance test shall be conducted at worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at the operating conditions described at Minn. R. 7017.2025, subp. 2, using EPA Reference Methods 25A in addition to Method 18 or Method 320, or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters and test methods is contained in Appendix XX.

Testing conducted during the 60 days prior to a performance test due date will not reset the due date for future testing. Testing conducted more than 60 days prior to the specified due date satisfies this test due date requirement but will reset future performance test due dates based on the most recent performance test date.
	Updated 12/26/2018
10/31/17

Modified
PROFILE

Modeling typically for PM10 and PM2.5 (or NOx)

Method 25A tests for %VOC. Method 18/320 tests for mass of VOC (speciated VOCs)


	
	RECURRING PERFORMANCE TESTING FOR VOC EMISSION RATE TESTNG
	

	Minn. R. 7017.2020, subp. 1 
S/A*

Consent Decree citation
Avoid PSD
Avoid Part 70
BACT
Title V Modeling
PSD Modeling

	Volatile Organic Compounds: The Permittee shall conduct a performance test due before [X/XX/XXXX] and every 60 months thereafter to measure VOC as mass. The first test is due by the date specified above and all subsequent tests shall be completed every 60 months thereafter by the due date (month and day) and as described below. This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test.

The performance test shall be conducted at worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at the operating conditions described at Minn. R. 7017.2025, subp. 2, using EPA Methods 25A in addition to Method 18 or Method 320, or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters and test methods is contained in Appendix XX.

Testing conducted during the 60 days prior to the performance test due date will not reset the test due date for future testing as required by this permit or within a Notice of Compliance letter. Testing conducted more than 60 days prior to the performance test due date satisfies this test due date requirement but will reset future performance test due dates based on the performance test date.
	Updated 12/26/2018
10/31/17

Modified
PROFILE

Modeling typically for PM10 and PM2.5 (or NOx)

Method 25A tests for %VOC. Method 18/320 tests for mass of VOC (speciated VOCs)


	Minn. R. 7017.2020, subp. 1 
S/A*

Consent Decree citation
Avoid PSD
Avoid Part 70
BACT

	Volatile Organic Compounds Control Efficiency : The Permittee shall conduct a performance test due before [X/XX/XXXX] and every 60 months thereafter to measure VOC percent overall control efficiency. The first test is due by the date specified above and all subsequent tests shall be completed every 60 months thereafter by the due date (month and day) and as described below. This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test.

The performance test shall be conducted at worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at the operating conditions described at Minn. R. 7017.2025, subp. 2, using EPA Methods 25A in addition to Method 18 or Method 320,  or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters and test methods is contained in Appendix XX.

Testing conducted during the 60 days prior to the performance test due date will not reset the test due date for future testing as required by this permit or within a Notice of Compliance/Notice of Test Verification letter. Testing conducted more than 60 days prior to the performance test due date satisfies this test due date requirement but will reset future performance test due dates based on the performance test date. 
	Updated 12/26/2018
10/31/17


Modified
PROFILE

Method 25A tests for %VOC

	
	
	

	
	RECURRING PERFORMANCE TESTING FOR HAP EMISSION FACTOR (concurrent with VOC test)

NOTE!: For HAP emission factor to be reset with NOC/NOV (if facility has a HAP group limit), the HAP emission factor must be in a limit screen at the STRU, not just in a COMG.
	2/28/2019

	Limit Screen at STRU if need a NOC/NOTV to reset EF – Protocol for resetting limit is at COMG
	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 and Appendix XX. The emission factor is to be used in the calculations in COMG XX <for periods of controlled operation>. [Avoid Pt. 63 NESHAPS, Minn. R. 7017.2025, supb. 3(B)]
	Don’t include last phrase if stack is uncontrolled.

>= is most conservative in calculation.

Copy protocol for resetting to Appendix for STAMP.

	
	1. This clearly identifies it is an emission factor that can be reset, describes where to find the protocol to reset the EF, and what the EF is to be used for in the permit. 
2. I used the citation for PTE at the STRU, because this LIMIT screen truly just represents the test results. If you have an individual GROUP limit in the COMG, like for Acetaldehyde, then you should use the [Avoid Pt. 63 NESHAPs] citation. For facilities without a group limit, we are just asking them to test.
3. For those stacks without controls don’t include the last phrase.

	

	Limit Screen at TREA if need a NOC/NOTV to reset % control  - Protocol for resetting limit is at COMG
	The Permittee shall operate and maintain the control equipment such that it achieves an overall control efficiency for [Acetaldehyde] >= 98.0 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 and Appendix XX. The HAP control efficiency is to be used in the calculations in COMG XX <for calculating emissions during uncontrolled operation, and for calculating emissions during periods when control equipment monitoring equipment is operating outside of its prescribed indicator range.> [Avoid Pt. 63 NESHAPS, Minn. R. 7017.2025, supb. 3(B)]
	Don’t include last phrase if stack is uncontrolled.

Copy protocol for resetting to Appendix for STAMP.

	
	1. This one is more complicated because they are relying upon the control efficiency to avoid Pt. 63 NESHAPs. So I used that citation.
2. But, we still want them to be able to reset the control efficiency, because we have such poor data, and to use that information in the COMG calculations.
3. I also added in that this efficiency is to be used for calculating during deviations.
4. For those stacks without controls don’t include the last phrase.

	

	Minn. R. 7017.2020, subp. 1 
S/A*

Avoid NESHAP



	HAPs - Single: The Permittee shall conduct a performance test due before [X/X/XXXX] and at a minimum every 60 months thereafter to verify HAP emission factors (lb/hr)<HAP control efficiency>. The first test is due by the date specified above. Subsequent tests shall be completed thereafter concurrent with the VOC as mass testing conducted for STRU XX. As the VOC as mass performance test satisfies the HAPs – single testing requirement, if the VOC testing frequency is reset via a Notice of Compliance/Notice of Verification letter, the HAP testing frequency shall be reset to match.
 
The performance test shall be conducted at worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at the operating conditions described at Minn. R. 7017.2025, subp. 2, using EPA Reference Methods 18 or Method 320 or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters, test methods, and pollutants to test is contained in Appendix XX.
At a minimum, the Permittee must test for Acetaldehyde, Acrolein, Formaldehyde, Methanol, and <Hexane>.

NOTE: It is acceptable to use HAPs – Single for Testing language, as all single HAPs are measured in one test. Don’t use HAP-single for a limit. Specify which single HAPs require a specific limit. Typically acetaldehyde, sometime hexane and formaldehyde are needed as well.
	Updated 2/25/2019
12/26/2018
10/31/17


Modified
PROFILE

Method 18 or 320 for speciated HAPs

Verification of EF used in calculations, and perhaps for group limits. Already test HAPs to test for VOC as mass.

Added language as not all permits were identifying compounds to test for in Appendix.

	RECURRING PERFORMANCE TESTING FOR HAP Emission Factor (NOT concurrent with VOC test)

NOTE!: For HAP emission factor to be reset with NOC/NOV (if facility has a HAP group limit), the HAP emission factor must be in a limit screen at the STRU, not just in a COMG.

	This option allows for more frequent testing of HAPs, that is not tied to the VOC testing. It does not allow for resetting of associated STL set during VOC testing, therefore Permittee must test at >=90% of STL during test.
	HAPs - Single: The Permittee shall conduct a performance test due before [X/X/XXXX] and at a minimum every 30 months thereafter to verify the emission factors of speciated HAPS (lb/hr). The first test is due by the date specified above and all subsequent tests shall be completed every 30 months thereafter by the due date (month and day) and as described below. This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test.

The performance test shall be conducted at a short-term throughput rate that is greater than or equal to 90% of all short-term throughput limits set during the most recent testing for VOC as mass at STRU XX worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at (operating conditions described at Minn. R. 7017.2025, subp. 2), using EPA Method 18 or Method 320, or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters, test methods, and pollutants to test is contained in Appendix XX.
At a minimum, the Permittee must test for Acetaldehyde, Acrolein, Formaldehyde, Methanol, and <Hexane> emission factors.

Testing conducted during the 60 days prior to the performance test due date will not reset the test due date for future testing as required by this permit or within a Notice of Compliance/Notice of Test Verification letter. Testing conducted more than 60 days prior to the performance test due date satisfies this test due date requirement but will reset future performance test due dates based on the performance test date.

[bookmark: _GoBack]

NOTE: It is acceptable to use HAPs – Single for Testing language, as all single HAPs are measured in one test. Don’t use HAP-single for a limit. Specify which single HAPs require a specific limit. Typically acetaldehyde, sometime hexane and formaldehyde are needed as well.
	2/25/2019

Modified
PROFILE

Method 18 or 320 for speciated HAPs

Verification of EF used in calculations, and perhaps for group limits. Already test HAPs to test for VOC as mass.

	
	RECURRING PERFORMANCE TESTING FOR HAP Efficiency (NOT concurrent with VOC test)

NOTE!: For HAP efficiency to be reset with NOC/NOV (if facility has a HAP group limit), the efficiency must be in a limit screen at the TREA, not just in a COMG.
	

	This option allows for more frequent testing of HAPs, that is not tied to the VOC testing. It does not allow for resetting of associated STL set during VOC testing, therefore Permittee must test at >=90% of STL during test.
	HAPs - Single Control Efficiency : The Permittee shall conduct a performance test due before [X/XX/XXXX] and every 30 months thereafter to measure HAP percent overall control efficiency. The first test is due by the date specified above and all subsequent tests shall be completed every 30 months thereafter by the due date (month and day) and as described below. This permit contains short-term process throughput limits. The short-term process throughput limit will be defined by the operating rates sustained during the test

The performance test shall be conducted at a short-term throughput rate that is greater than or equal to 90% of all short-term throughput limits set during the most recent testing for VOC as mass at STRU XX worst-case conditions defined at Minn. R. 7017.2005, subp. 8 or at (operating conditions described at Minn. R. 7017.2025, subp. 2), using EPA Method 18 or Method 320, or other method approved by MPCA in the performance test plan approval. A table of performance test operating parameters, test methods, and pollutants to test is contained in Appendix XX.
At a minimum, the Permittee must test for Acetaldehyde, Acrolein, Formaldehyde, Methanol, and <Hexane> control efficiency.

Testing conducted during the 60 days prior to the performance test due date will not reset the test due date for future testing as required by this permit or within a Notice of Compliance/Notice of Test Verification letter. Testing conducted more than 60 days prior to the performance test due date satisfies this test due date requirement but will reset future performance test due dates based on the performance test date.

NOTE: It is acceptable to use HAPs – Single for Testing language, as all single HAPs are measured in one test. Don’t use HAP-single for a limit. Specify which single HAPs require a specific limit. Typically acetaldehyde, sometime hexane and formaldehyde are needed as well.
	2/25/2019

Modified
PROFILE

Method 18 or 320 for speciated HAPs

Verification of EF used in calculations, and perhaps for group limits. Already test HAPs to test for VOC as mass.

Every 2.5 years, increased testing, will be concurrent with VOC typically every other time. May need more frequent testing based on history of deviations.

	
	NOx testing may be suspended if 3 consecutive performance tests document the NOx emission rate has changed by less than 10%.

Considerations for use (basically you are establishing an emission factor): 
· Has facility conducted enough testing to establish an EF, versus needing to continue to test to verify EF?
· Are process emissions fairly consistent, such that the tested values should remain representative over the life of the process?
· Is the facility close to the PSD or Part 70 threshold for triggering additional requirements?
· Is modeling, on an hourly basis, a consideration that may warrant more precise results?
	

	ALL PERFORMANCE TESTING
	

	Worst-case Conditions for Performance Testing set at Maximum Achievable Process or Operating Rate 
Short-term Operating Limits
See explanatory text at end of this document for understanding how to identify worst-case conditions for performance testing (e.g., defining all operating scenarios, authorized bypass emissions, measurement of maximum throughput on a short-term (hourly) basis). Operating parameters measured during performance testing are used to set short-term limits in the permit. The short-term limits in term are used to enable the flexibility provisions.

	Avoid PSD
Avoid NESHAP
Avoid Part 70
BACT
PSD modeling
Title V modeling
Minn. R. 7007.0800, subps. 4 & 5
Minn. R. 7017.2020, subp. 1
Minn. R. 7017.2025, subp. 3
	Performance Testing Recordkeeping: During each performance test the Permittee must record and maintain, at a minimum, the process and control parameters as detailed in Appendix XX. These records must be included with the performance test results and submitted to the Commissioner with the performance test report. 
	Updated 10/31/17

Put this requirement after testing requirements.

	Short-term Process Throughput language for processes that DO NOT have associated Uncaptured Emissions subject to Particulate Modeling

	
	
	

	Testing for ALL pollutants on same recurring schedule - ARM-based language, more consistent with profile, helping stack-testing folk

	Avoid PSD
Avoid NESHAP
Avoid Part 70
BACT
PSD modeling
Title V modeling


	
Short-term Process Throughput: less than or equal to XX.0 gallons per minute  3-hour block average <beerfeed> rate  [as determined during the [DATE] performance test], unless a new limit is set pursuant to Minn. R. 7017.2025, subp. 3(B) as detailed in the Protocol for Resetting Short-Term Process Throughput Limits below. The <syrup feed><centrifuge feed> rate will be measured from the <> to the <> based on a <flowmeter (gpm)>. 
 
The Permittee must maintain at the facility adequate grain-receiving receipts, DDGS loadout receipts, and/or flow monitor records to demonstrate continuous compliance with these operating condition limitations for the applicable averaging period. The facility must use a continuous hard-copy recorder or a data acquisition system to take and record readings to comply with the process throughput limits as a 3-hour block average. Grain-receiving receipts and DDGS loadout receipts may be used where specified by the permit.  Any data acquisition system must be equipped with a computer historian, and be capable of providing the necessary records for calculating the required 3-hour block averages. The Permittee is responsible for assuring compliance with the short-term throughput limits on a 3-hour or 8-hour block average through daily calculations or by maintaining maximum throughputs below the short-term throughput limits. Missed Readings and recorded values outside the indicator ranges specified in this permit are considered <excursions as defined by 40 CFR 64.1 and> deviations as defined by Minn. R. 7007.0100, subp. 8a and must be reported on the applicable DRF Form. [model, Minn. R. 7017.2025, subp. 3, Avoid PSD, 40 CFR 64.3(a)(2) & Minn. R. 7017.0200 ].


Default is 3-hour block average. May expand to 8-hour block average (max – if relying upon rule for flexibility) for grain receiving and DDGS loadout operations for which the hourly limit far exceeds annual throughput limits. However, need to include exclusion for downtime as that would skew the value totally not to.


	2/2019
The sentence in bold is added to emphasize to stack-testing folk that this permit uses a different method to reset limits than that prescribed in the rule. We will include a copy of this method in the Testing Appendix as well since they look at that to remind them.

	
	The Permittee must maintain at the facility adequate flow monitor records to demonstrate continuous compliance with these operating condition limitations for the applicable averaging period. The facility must use a continuous hard-copy recorder or a data acquisition system to take and record readings to comply with the process throughput limits as a 3-hour block average. Any data acquisition system must be equipped with a computer historian, and be capable of providing the necessary records for calculating the required 3-hour block averages. The Permittee is responsible for assuring compliance with the short-term throughput limits on a 3-hour through daily calculations or by maintaining maximum throughputs below the short-term throughput limits. Missed Readings and recorded values outside the indicator ranges specified in this permit are considered deviations as defined by Minn. R. 7007.0100, subp. 8a and must be reported on the applicable DRF Form. [Minn. R. 7017.2025, subp. 3, Avoid PSD, Avoid NESHAP]

	For cut and paste only

	
	Short-term Process Throughput language for processes that DO have associated Uncaptured Emissions subject to Particulate Modeling
	

	
Avoid PSD
Avoid NESHAP
Avoid Part 70
BACT
PSD modeling
Title V modeling
Minn. R. 7007.0800, subps. 4 & 5



Minn. R. 7007.0100, subp. 6b? ARM definition in pt. 70 permit     


	
Short-term Process Throughput: less than or equal to XX.0 tons/hour 3-hour block average grain received [as determined during the [DATE] performance test], unless a new limit is set pursuant to Minn. R. 7017.2025, subp. 3(B) as detailed in the Protocol for Resetting Short-Term Process Throughput Limits below. The <grain-receiving><DDGS-loadout> rate will be based on <grain><loadout> receipts (tph).

The maximum throughput rate for <grain receiving><DDGS loadout> is XX tons/hr based on <grain receipts><loadout receipts>. The maximum rate addresses modeling considerations for associated uncaptured emissions.

The Permittee must maintain at the facility adequate grain-receiving receipts, DDGS loadout receipts, and/or flow monitor records to demonstrate continuous compliance with these operating condition limitations for the applicable averaging period. The facility must use a continuous hard-copy recorder or a data acquisition system to take and record continuous records to comply with the short-term limits as a 3-hour or 8-hour block average. Any data acquisition system must be equipped with a computer historian, and be capable of providing the necessary records for calculating the required 3-hour block averages. The Permittee is responsible for assuring compliance with the short-term throughput limits on a 3-hour or 8-hour block average through daily calculations or by maintaining maximum throughputs below the short-term throughput limits. Missed Readings and recorded values outside the indicator ranges specified in this permit are considered <excursions as defined by 40 CFR 64.1 and> deviations as defined by Minn. R. 7007.0100, subp. 8a and must be reported on Form DRF-2. [model, Minn. R. 7017.2025, subp. 3, Avoid PSD, 40 CFR 64.3(a)(2) & Minn. R. 7017.0200 ].



OPTION B
Grain Receiving: Longer averaging times need to account for downtime. If operation is not subject to testing, but is subject to STL due to modeling, could use an 8-hour block average.

Short-term Process Throughput: less than or equal to XX.0 tons/hour 8-hour block average grain received [as determined during the [DATE] performance test], unless a new limit is set pursuant to Minn. R. 7017.2025, subp. 3(B) as detailed in the Protocol for Resetting Short-Term Process Throughput Limits below. The 8-hour block average is calculated by totaling total grain received during the eight-hour period and dividing by the total operating time during the eight-hour period. Periods of downtime of 15 or more minutes shall not be counted as operating time. The <grain-receiving><DDGS-loadout> rate will be based on <grain><loadout> receipts (tph).


Default is 3-hour block average. May expand to 8-hour block average (max – if relying upon rule for flexibility) for grain receiving and DDGS loadout operations for which the hourly limit far exceeds annual throughput limits. However, need to include exclusion for downtime as that would skew the value totally not to.

	Updated 1/7/2019
10/26/17 


Added item to address stack-test staff concerns that max # gets missed.


	Testing for ALL pollutants are NOT on same recurring schedule
	

	1-year test frequency for NOx
CAM
	NOx testing-based limit: Short-term Process Throughput <= 1170 gallons per minute 3-hour block average centrifuge feed rate, [as determined during the [DATE] performance test],  unless a new limit is set pursuant to Minn. R. 7017.2025, subp. 3(B) as detailed in the Protocol for Resetting Short-Term Process Throughput Limits below. The centrifuge rate will be measured from the <> to the <> based on a <flowmeter (gpm)>. 

The Permittee must maintain at the facility adequate grain-receiving receipts, DDGS loadout receipts, and/or flow monitor records to demonstrate continuous compliance with these operating condition limitations for the applicable averaging period. The facility must use a continuous hard-copy recorder or a data acquisition system to take and record continuous records to comply with the short-term limits as a 3-hour or 8-hour block average. Any data acquisition system must be equipped with a computer historian, and be capable of providing the necessary records for calculating the required 3-hour block averages. The Permittee is responsible for assuring compliance with the short-term throughput limits on a 3-hour or 8-hour block average through daily calculations or by maintaining maximum throughputs below the short-term throughput limits. Missed Readings and recorded values outside the indicator ranges specified in this permit are considered <excursions as defined by 40 CFR 64.1 and> deviations as defined by Minn. R. 7007.0100, subp. 8a and must be reported on Form DRF-2. [model, Minn. R. 7017.2025, subp. 3, Avoid PSD, 40 CFR 64.3(a)(2) & Minn. R. 7017.0200 ].

	If testing is on a different schedule for different pollutants (e.g., annual for NOx, every 5 years for VOC as mass), then need to set a separate STL for each pollutant, for each STL. This will result in  much longer permit language at the TOs. Don’t know an enforceable way around this yet that doesn’t overly restrict the facility.

You can group pollutants if they have, or you expect them to have, the same test frequency.

	5-year test frequency for VOC as mass testing/PM/PM-10/PM-2.5
CAM
	VOC as mass/PM/PM-10/PM-2.5 testing-based limit: Short-term Process Throughput from <= 1170 gallons per minute 3-hour block average centrifuge feed rate unless a new limit is set pursuant to Minn. R. 7017.2025, subp. 3(B) as detailed in the Protocol for Resetting Short-Term Process Throughput Limits below. The centrifuge rate will be measured from the <> to the <> based on a <flowmeter (gpm)>. 
 
The Permittee must maintain at the facility adequate grain-receiving receipts, DDGS loadout receipts, and/or flow monitor records to demonstrate continuous compliance with these operating condition limitations for the applicable averaging period. The facility must use a continuous hard-copy recorder or a data acquisition system to take and record continuous records to comply with the short-term limits as a 3-hour or 8-hour block average. Any data acquisition system must be equipped with a computer historian, and be capable of providing the necessary records for calculating the required 3-hour block averages. The Permittee is responsible for assuring compliance with the short-term throughput limits on a 3-hour or 8-hour block average through daily calculations or by maintaining maximum throughputs below the short-term throughput limits. Missed Readings and recorded values outside the indicator ranges specified in this permit are considered <excursions as defined by 40 CFR 64.1 and> deviations as defined by Minn. R. 7007.0100, subp. 8a and must be reported on Form DRF-2. [model, Minn. R. 7017.2025, subp. 3, Avoid PSD, 40 CFR 64.3(a)(2) & Minn. R. 7017.0200 ].

	

	Include for All Short-term Process Throughput Limits

	Minn. R. 7017.2025,
Avoid PSD

Avoid NESHAP
Avoid Part 70
BACT
PSD modeling
Title V modeling

Minn. R. 7007.0100, subp. 6b? ARM definition in pt. 70 permit     

	
Protocol for Resetting Short-Term Process Throughput Limits:
The Permittee shall conduct performance testing to measure [VOC as mass, PM/PM-10/PM-2.5, NOx, and CO emission rates; SOx and speciated HAPs emission factors; and VOC destruction efficiency] as required elsewhere in this permit. If an established Short-Term Process Throughput Limit is to be reset, the reset shall be based on the Short-Term Process Throughput Limit values recorded during the most recent MPCA-approved performance test where compliance was demonstrated. 

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 relied upon during testing, and used to calculate the short-term throughput limit must be included with the performance test results and submitted to the Commissioner with the performance test report. This may include grain-receiving receipts or DDGS loadout receipts for the 3-hour period of the performance test. The Permittee shall calculate the average <beer feed rate> for each individual compliant test run. based on the average exhibited over all three compliant test runs. Downtime of 15 minutes or more is not to be included as operating time.

The Short-Term Process Throughput Limit shall be reset as follows:

- If the test results are less than or equal to 80% of tested STRU XX emission limits, the short-term process throughput limit <associated with the tested pollutant> may be reset to 110% of the average throughput rate measured during the test runs; 

- If the test results are greater than 80% of any STRU XX emission limit, the short-term process throughput limit <associated with the tested pollutant> may be reset to the average throughput rate measured during testing. 

- The permit contains multiple short-term throughput limits for the same feed rates which may be reset independently as a result of performance testing. The Permittee must comply with all short-term process limits set for each stack.

The new Short-Term Process Throughput Limit(s) 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. The short-term process throughput limits must remain in the permit to define the maximum allowable capacity of the process, as well as to reflect process throughput rates established during performance testing.




OPTION 
Grain Receiving: Longer averaging times need to account for downtime. If operation is not subject to testing, but is subject to STL due to modeling, could use an 8-hour block average.

Short-term Process Throughput: less than or equal to XX tons/hour 8-hr block average of grain received unless a new limit is set pursuant to Minn. R. 7017.2025, subp. 3 based on the average throughput recorded during the most recent MPCA-approved performance tests where compliance was demonstrated for all pollutants. The 8-hour block average is calculated by totaling total grain received during the eight-hour period and dividing by the total operating time during the eight-hour period. Periods of downtime of 15 or more minutes shall not be counted as operating time.

	Updated 1/30/19
1/7/2019
10/26/17 

Put these next sections in all ethanol plants for stack testing that does not have a well-defined maximum capacity for testing (e.g., fermentation), or that have a lot of variability (i.e. receipt of grain or loadout operations).

If you have multiple STLs, add descriptor to item 1.

Added deviation language for enforcement staff, they don’t typically inspect for this, instead it needs to show up on deviation report to be inspected.


	Minn. R. 7007.0800, subp. 2; Minn. R. 7017.2017; Minn. R. 7017.2030, subps. 1-4; Minn. R. 7017.2035, subps. 1 & 2



Minn. R. 7007.0100, subp. 6b? ARM definition in pt. 70 permit
	Procedure to Increase Short-Term Process Throughput Limit:

The Permittee may increase the process throughput limit and reset control equipment operating parameters by conducting a performance test at an operating rate that exceeds the permitted Short-Term Process Throughput Limit and meeting requirements 1 through 4 below.

1. Performance Test Notification (written): due 30 to 90 days before performance test at an increased process throughput rate. In the notification, the Permittee shall identify the date on which they wish to be authorized to exceed the short-term throughput limit, if prior to the test date.

2. The Permittee may exceed the existing short-term process throughput limit upon MPCA receipt of the notification of a performance test at a higher process throughput.

3. The short-term process throughput limit will be reset through receipt of a Notice of Compliance/Notice of Test Verification letter using the considerations described in the short-term throughput limit above.

4. The Permittee must calculate actual emissions (i.e. for deviations, emission inventory or any other purpose) using the emission rate from the increased process throughput performance test retroactive to the date identified in the Performance Test Notification.

The Permittee shall follow TFAC requirements for other required performance testing notifications and submittals.

	Updated 2/28/2019

Updated 12/14/18




	
	The Permittee must apply for and obtain a major permit amendment if the Permittee wishes to deviate from the Protocol for Resetting the <Short-Term Process Throughput> Limit required by this permit. [Minn. R. 7007.1500, subp. 1]
	ARM language1/30/19

	
	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 Notice of Compliance 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]
	ARM language
1/30/19





0. [bookmark: _Toc444006188]Appendix A. Insignificant Activities and General Applicable Requirements

The table below lists the insignificant activities that are currently at the Facility and their associated general applicable requirements.
..\Insignificant Activities\Appendices Insignificant Activities.docx

APPENDIX C: Performance Testing Recordkeeping and Test Methods


Table X. Performance Test Recordkeeping 

EXAMPLE – CHOOSE AND DEFINE REQUIRED RECORDKEEPING
Performance Test Recordkeeping Items
	Subject Item
	Description
	Short-Term Throughput Limits/
Process Parameters.  Target short-term limits.
	Control Equipment Parameters
	Control Equipment Operating Parameters*

	COMG 2
	Facility Diesel Generators
	95% of peak output ≤ Engine load ≤ 110% of peak output
Note: There are no engine load requirements for area sources per subp. ZZZZ
	TREAs 27 – 31 (COMG 15) pressure drop (in. wc)
Temperature
Engine load (% of peak)

	TREA 27: > 0.95 in. wc and < 4.95 in. wc
TREA 28: > 6.26 in. wc and < 10.26 in. wc
TREA 29: > 7.53 in. wc and < 11.53 in. wc
TREA 30: > 5.34 in. wc and < 9.34 in. wc
TREA 31: > 6.43 in. wc and < 10.43 in. wc
Temperature: >= 450 and <= 1350 deg F

	STRU 9
SV021
	Grain Receiving Baghouse
	Grain received ≤  XX tons/hr based on a 3-hour block average, up to a maximum of XX tons/hr (modeling).
Emissions from EQUI 71 (Corn Dump Pit #1) may not exceed modeled throughput capacity.  Hourly throughput is based on 4957 tons/day, based on a 14-hr day from modeling to support previous permit actions. Permittee may choose to use 8-hour block average, and track periods of 15-minute downtime, or 3-hour block averages.
	Track grain receipts for each hour of the test
TREA 4 pressure drop
	TREA 4: Pressure drop > 1.0 in. wc and < 8.0 in. wc

	STRU 11 SV001
	Grain Handling Baghouse
	Grain throughput ≤ XX tons/hr based on a 3-hour block average

	Track grain receipts for each hour of the test
Rate of Grain to Hammermills (grain from corn bins and receiving conveyors) (ton/hr)
TREA 12 pressure drop
	TREA 12 :  Pressure drop > 1.0 in. wc and < 8.0 in. wc

	STRU 12
SV002
	Grain Milling Baghouse
	Grain throughput to Hammermills ≤ XX tons/hr based on a 3-hour block average 
Throughput is based on Mill Drag Line maximum capacity listed in calculations for Permit Action 011.
	Rate of Grain to Hammermills (ton/hr)
TREA 1 pressure drop
	TREA 1:  Pressure drop > 1.0 in. wc and < 8.0 in. wc

	STRU 15
	DDGS Cooling Cyclone
	Syrup Feed Rate (flowmeter) - gpm
Centrifuge Feed Rate (flowmeter) - gpm
	Centrifuge Feed Rate ≤ xx (ton/hr)
Syrup Feed Rate ≤ xx ton/hr
	N/A

	STRU 23
	Flour Transfer Baghouse
	Grain input to mills ≤ xx tons/hr based on a 3-hour block average
	Rate of through scale (tons/hr) to each hammermill
	TREA 2:  Pressure drop > 1.0 in. wc and < 8.0 in. wc

	STRU 24

	TO/HRSG
	Centrifuge Feed Rate ≤ xx (ton/hr) based on a 3-hour block average, based on flowmeter

Syrup Feed Rate ≤ xx ton/hr based on a 3-hour block average, flow-meter
	Centrifuge Feed Rate ≤ xx (ton/hr)
Syrup Feed Rate ≤ xx ton/hr
	Dryer input rate
TREA 6: > 1477 deg F

	STRU 37
	Fermentation System Scrubber
	1. Mash input ≤ xx (gal/min)
2. Beer output rate ≤ xx (gal/min)
	Mash input rate (ton/hr)
Beer output rate (gal/hr)
TREA 16 pressure drop
TREA 16 water flow rate (gpm)
TREA 16 scrubber additive rate (gpm)
	TREA 16: > 2.0 in. wc and < 8.0 in. wc,
Water flow rate: > 40.0 gal/min
Liquid (additive) flow rate: > 200 mL/minute

	STRU 39
	Grain Milling Baghouse
	Grain received ≤ xx tons/hr based on a 3-hour average 
	Track grain receipts for each hour of the test
TREA 17 pressure drop
	TREA 18: > 1.0 in. wc and < 8.0 in. wc

	STRU 46
	DDGS Cooling Cyclone
	Centrifuge Feed Rate ≤ xx (ton/hr) based on a 3-hour block average, based on flowmeter
Syrup Feed Rate ≤ xx ton/hr based on a 3-hour block average, flow-meter
	Centrifuge Feed Rate ≤ xx (ton/hr)
Syrup Feed Rate ≤ xx ton/hr
	N/A

	STRU 47
	Distillation/DDGS/RTO
	Centrifuge Feed Rate ≤ xx (ton/hr) based on a 3-hour block average, based on flowmeter
Syrup Feed Rate ≤ xx ton/hr based on a 3-hour block average, flow-meter
Add additional STL if additional vent streams are sent to RTO
	Centrifuge Feed Rate ≤ xx (ton/hr)
Syrup Feed Rate ≤ xx ton/hr
	TREA 25: Temperature > 1500 deg F



Table D2. Performance Test Methods
	Item
	Description
	Pollutants Tested and Test Methods (or other method approved by MPCA in the performance test plan approval)

	COMG 2
	Facility Diesel Generators
	CO (Method 10)

	COMG 10
	Combustion turbine and duct burner
	NOX (Method 7E or 20)

	STRU 24
	TO/HRSG
	PM (Methods 5 and 202); PM10 (Methods 5 and 202, Methods 201A and 202); PM2.5 (Methods 5 and 202, Methods 201A and 202); VOC total mass (Methods 18 and 25A or 320); SO2 (Method 6C); CO (Method 10)

	STRU 37
	Fermentation System Scrubber
	VOC total mass (Methods 18 and 25A or 320)

	STRU 38
	Grain Handling Baghouse
	PM (Methods 5 and 202); PM10 (Methods 5 and 202, Methods 201A and 202); PM2.5 (Methods 5 and 202, Methods 201A and 202)

	STRU 39
	Grain Milling Baghouse
	PM (Methods 5 and 202); PM10 (Methods 5 and 202, Methods 201A and 202); PM2.5 (Methods 5 and 202, Methods 201A and 202)

	STRU 40
	DDGS Loadout Baghouse
	PM (Methods 5 and 202); PM10 (Methods 5 and 202, Methods 201A and 202); PM2.5 (Methods 5 and 202, Methods 201A and 202)

	STRU 42
	DDGS Conveyance Baghouse #1
	PM (Methods 5 and 202); PM10 (Methods 5 and 202, Methods 201A and 202); PM2.5 (Methods 5 and 202, Methods 201A and 202)

	STRU 43
	DDGS Conveyance Baghouse #2
	PM (Methods 5 and 202); PM10 (Methods 5 and 202, Methods 201A and 202); PM2.5 (Methods 5 and 202, Methods 201A and 202)

	STRU 44
	DDGS Conveyance Baghouse #3
	PM (Methods 5 and 202); PM10 (Methods 5 and 202, Methods 201A and 202); PM2.5 (Methods 5 and 202, Methods 201A and 202)

	STRU 46
	DDGS Cooling Cyclone
	VOC total mass (Methods 18 and 25A or 320

	STRU 47
	Distillation/DDGS/RTO
	PM (Methods 5 and 202); PM10 (Methods 5 and 202, Methods 201A and 202); PM2.5 (Methods 5 and 202, Methods 201A and 202); VOC total mass (Methods 18 and 25A or 320), NOX (Method 7E), SO2 (Method 6C), CO (Method 10)




	Subject Item
	Description
	Pollutant Tested
	EPA Test Method
	Process Throughput Recordkeeping
<USE FACILITY-SPECIFIC short-term limit information, examples below can’t be applied universally>

	Control Equipment Parameters

	Subject Item
	Description
	Pollutant Tested
	EPA Test Method
	
	

	EQUI 123
EQUI124
	
	Facility Diesel Generators
	NSPS…
	Engine load (% of peak)
	TREAs 27 – 31 (COMG 15) pressure drop (in. wc)

	SV 001 
Grain Receiving  & Handling
	
	PM
PM10
PM2.5
	5 & 202
5 & 202 or 201A & 202
5 & 202 or 201A & 202
	Grain receiving rate: 100 tph target and maximum, based on grain receipts
	CE 001 Fabric Filter
Pressure drop (in. w.c.)

	SV 002 
Hammer Mills
	
	PM
PM10
PM2.5
	5 & 202
5 & 202 or 201A & 202
5 & 202 or 201A & 202
	Milling rate: 72 tph target and maximum
<conveyor rate>, based on <>
	CE 002 Fabric Filter Pressure drop (in. w.c.)

	SV 003 
CO2 Fermentation Scrubber
	
	VOC
HAPs species
	25A and (18 or 320)
18 or 320
	Mash input from a liquefaction tank to a fermenter: 300 gpm target rate

Beer Feed rate from beerwell: 300 gpm target rate
	CE 003 CO2 Scrubber 
Pressure drop (in. w.c.), water flow rate (gpm), additive flow rate (gph)

	SV 004 
RTO CE 005

AND

SV 005/EU 035 (CE 028)
Boiler
	
	PM
PM10
PM2.5
SO2
NOX
CO
VOC as mass
<VOC % destruction>
HAPs species
	5 & 202
5 & 202 or 201A & 202
5 & 202 or 201A & 202
6C
7E
10
25A and (18 or 320)
25A
18 or 320
	Syrup feed rate (gpm), based on flow meters AND
Centrifuge feed rate (gpm) based on flow meters
OR
DDGS output (tph) from dryers, based on <> ONLY if they have a scale to measure, it can not be calculated.

Boiler based on ? <steam rate> 
	CE 005 RTO temperature (˚F)

EU 035/CE 028 firebox temperature (˚F)

	SV 019 (Dryer)
EU 066, 083, 088
	
	PM
PM10
PM2.5
CO
VOC as mass
HAPs species
SO2 EF
	5 & 202
5 & 202 or 201A & 202
5 & 202 or 201A & 202
10
25A and (18 or 320)
18 or 320
6C
	Syrup feed rate (gpm), based on flow meters AND
Centrifuge feed rate (gpm) based on flow meters
OR
DDGS output (tph) from dryers, based on <> ONLY if they have a scale to measure, it can not be calculated.

	CE 021 (Multiple Cyclone)
· Pressure drop (in w.c.)
CE 027 (RTO)
· Temp (degrees F)



	SV 00x
Distillation Scrubber
	
	VOC as mass
<VOC % destruction>
HAPs species
	25A and (18 or 320)
25A
18 or 320
	Beer flow rate: 300 gpm (target rate) from beer well to beer column AND
Molecular sieve feed rate from 190-proof tank to molecular sieves (gpm), based on flow meter.
	CE 003 CO2 Scrubber 
Pressure drop (in. w.c.), water flow rate (gpm), additive flow rate (gph)

	SV 007
DDGS Cooler
	
	PM
PM10
PM2.5
VOC as mass
<VOC % destruction>
HAPs species
	5 & 202
5 & 202 or 201A & 202
5 & 202 or 201A & 202
25A and (18 or 320)
25A
18 or 320
	Syrup feed rate (gpm), based on flow meters AND
Centrifuge feed rate (gpm) based on flow meters, OR

DDGS cooling rate <input><output> (tph) based on <> ONLY if they have a scale to measure, it can not be calculated.

	EU 071 (Cooling Cyclone)
· Pressure Drop (in. w.c.) 

CE 027 Fabric Filter pressure drop (in. w.c.) 

	SV 008
DDGS Loadout Baghouse 
(CE 009)
	
	PM
PM10
PM2.5
	5 & 202
5 & 202 or 201A & 202
5 & 202 or 201A & 202
	DDGS Loading rate (tph) based on DDGS loadout receipts.
	CE 009 Fabric Filter
Pressure drop (in. w.c.)

	
	
	
	
	
	

	
	1The MPCA may approve other methods when appropriate


	
	2When conducting tests for VOC as mass or HAPs using Method 18 or 320 (or approved equivalent), the Permittee must test for the following compounds at a minimum: acetaldehyde, acetic acid, acrolein, ethanol, ethyl acetate, formaldehyde, isoamyl alcohol and methanol. Additional chemicals may be required by the MPCA Performance Test Coordinator. 

HAPs: Acetaldehyde, Acrolein, Formaldehyde, Methanol, Hexane (combustion)


Table C2: EPA Performance Test Methods
	Subject Item
	Description
	Pollutants Tested and Test Method 


	STRU 9
	Grain Receiving
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202
Opacity: Method 9

	STRU 10
	Grain Handling
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202
Opacity: Method 9

	STRU 11
	Hammermill #1
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202

	STRU 12
	Hammermill #2
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202

	STRU 13
	Hammermill #3
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202

	STRU 24
	Hammermill #4
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202

	STRU 14
	Flour Receiver
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202

	STRU 15
	Scrubber (RTO Bypass)2
	VOC total mass: Method 25A in addition to Method 18 or 320
HAP: Method 18 or 320

	STRU 16
	RTO
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202
VOC total mass: Method 25A in addition to Method 18 or 320
HAP: Method 18 or 320
NOx:  Methods 19 and 7E
CO: Method 10
SO2: Method 6C

	STRU 16
	RTO (Scrubber bypass)3
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202
VOC total mass: Method 25A in addition to Method 18 or 320
HAP: Method 18 or 320
NOx:  Methods 19 and 7E
CO: Method 10
SO2: Method 6C

	STRU 22
	Fluid Bed Cooler
	PM: Methods 5 and 202
PM10: Methods 201A and 202
PM2.5: Methods 201A and 202
VOC total mass: Method 25A in addition to Method 18 or 320
HAP: Method 18 or 320

	STRU 23
EQUI 56
TREA 21
	Diesel Generator 1
	CO: Method 10

	STRU 23
EQUI 57
TREA 22
	Diesel Generator 2
	CO: Method 10

	STRU 23
EQUI 58
TREA 23
	Diesel Generator 3
	CO: Method 10

	1The MPCA may approve an alternative method in the performance test plan approval

	2When conducting tests for VOC as mass using Method 18 or 320 (or approved equivalent), the Permittee must test for the following compounds at a minimum: acetaldehyde, acetic acid, acrolein, ethanol, ethyl acetate, formaldehyde, hexane (combustion), isoamyl alcohol and methanol. Additional chemicals may be required by the MPCA Performance Test Coordinator.


	3When conducting tests for HAPs using Method 18 or 320 (or approved equivalent), the Permittee must test for the following compounds at a minimum: acetaldehyde, acrolein, formaldehyde, methanol, and hexane (combustion)


	Cooling cylcones: Acetic acid and ethanol






Informational:
Cooling cylcones: Acetic acid and ethanol
Thermal Oxidizers: Acetaldehyde, ethanol, acetic acid – hexane and formaldehyde from fuel combustion
Fermentation Scrubbers: Acetaldehyde, acetic acid, ethanol, ethyl acetate, isoamyl alcohol








TSD SAMPLE LANGUAGE 

Note: 
1. From meeting with Curt, re: addition of item 1 to STL, ”The TSD should explain the basis for the maximum throughput more clearly. “ There is no need to keep the “target” rates in the table, as these change. It would be helpful to clearly list the maximum rates here, and provide more details if appropriate.
1. 


Direct Emissions and Indirect Emissions 

Emissions are characterized as direct (emitting from the piece of equipment directly to the atmosphere, such as breathing losses from a slurry tank), or as indirect (emissions may be generated or flow through the unit, move directly to the next unit, and thence to controls and the atmosphere through an assigned stack, such as from a molecular sieve). Some emission units may have both direct and indirect emissions. The permit will specify permit venting requirements for direct emissions and indirect emissions associated with all emission units. Relationships from each piece of equipment, not emission points, are entered into the MPCA permit database (TEMPO). There needs to be an “end-point” for the VOC-containing material that flows through the process equipment (such as a molecular sieve). This “end-point”, where the emissions are vented, is typically the distillation scrubber or the thermal oxidizer.

The following emission units have both direct and indirect emissions: Centrifuges (EQUI 179/180), Centrate Tank (EQUI 181), De-Oiled Syrup Tank (EQUI 182), Thin Stillage (EQUI 184), Syrup Retention Tank (EQUI 178), Methanator Feed Tank (EQUI 186), Whole Stillage (EQUI 219). 


Worst-case Conditions for Performance Testing set at Maximum Achievable Process or Operating Rate 

The Permittee must conduct each performance test at worst-case conditions, or at operating conditions allowed by Minn. R. 7017.2025, subp. 2, items A-C. This permit uses short-term limits to define worst-case conditions as the maximum achievable process or operating rate, for a group of emission units that vent emissions to a common stack and common control equipment during the performance test. Most processes at an ethanol plant are highly variable and/or lack good emission factors, therefore a performance test is used to verify permitting assumptions.

Performance tests consist of a minimum of three separate one-hour runs, the arithmetic mean of the test runs is the result of the performance test. The MPCA will issue a Notice of Compliance letter upon verification that the test results are less than the permitted limits. The NOC will identify the process throughput rates achieved at the time of testing. The permit identifies how the process throughput rates may be reset after testing. The permit identifies how the process throughput rates may be reset after testing. If the test results are less than or equal to 80% of the lb/hr emission limit set at the stack, the short-term process throughput limit may be reset to 110% of the measured average throughput rate measured during the test runs. For stacks that have associated uncaptured emissions of particulate matter, a maximum allowable short-term throughput limit is set to ensure that assumptions relied upon in the Air Dispersion Modeling Analysis are not exceeded. If the test results are greater than 80% of any emission limit, the short-term process throughput limit will be reset to the average throughput rate measured during testing. The Permittee must maintain adequate records to demonstrate continuous compliance with these operating condition limitations.

The facility has multiple units with performance test conditions. Performance testing is required to verify emission rates and emission factors. Appendix XX of the permit lists the performance test recordkeeping items and test methods that must be completed during performance testing. 

The following table is a summary of [Facility Name] history of performance testing: Insert Table


Short-term Operating Limits Averaging Period based on Performance Testing only
The Performance Testing Rules states that:
Operating limits must be expressed as an eight-hour block average, calculated by totaling total throughput, input , or output as applicable during the eight-hour period and dividing by the total operating time during the eight-hour period. Periods of downtime of 15 or more minutes shall not be counted as operating time. The commissioner may shorten the averaging time in cases where the operating mode of the affected emissions unit is not continuous or consistent and in cases where the results of the performance test were greater than 80 percent of the applicable limits.

Permit Flexibility 

Two types of permit flexibility were added to the permit during this permit action; flexibility to replace control equipment and flexibility to add and replace emission units. Permit flexibility is optional and is not required. The Permittee has the ability to employ the flexibility provisions, or not. Appendix D of the permit contains a table to track all units that are afforded flexibility provisions. The Permittee will need to update Appendix D whenever any changes occur and submit changes to Appendix D in the Annual Report. 

Short-term Operating Limits Averaging Period of used to enable Flexibility Provisions for Process Equipment
The MPCA has developed a mechanism to allow for greater permitting flexibility that is based upon the existence of short-term throughput limits. Flexibility at the emission unit level allows the facility to add, replace, and modify equipment that is vented to a common control device and vented through a common stack. Since the short-term limits identify the maximum achievable, and in some cases the maximum allowable, process throughput rate, they can then be used as an enforceable bottleneck on each “group” of emission units that is required to vent to a specific stack, and controlled by a specific type of control equipment. The flexibility language provides a mechanism that makes the short-term limit(s) applicable to any new emission unit, or modification to an existing emission unit thereby allowing the Permittee to take “credit” for the limit (as well as other applicable limits) when calculating emissions to determining the type of permitting change.
MPCA staff have determined that the use of a shortened averaging time (3-hour block average), which is representative of test conditions (1-hour test run), is more appropriate and provides confidence that the Permittee will remain in compliance with the permit when allowed flexibility to make a significant amount of pre-authorized changes without review. The Permittee must have an electronic method of data to gather hourly short-term throughput rates, that maintains the records for a minimum of 5 years (a historian). There is not a requirement to calculate and report the 3-hour block average, just a requirement to maintain the data to do so upon request. With the shortened averaging period, the MPCA does not consider it necessary to track periods of downtime.
An exception to the 3-hour block average would be appropriate for short-term limits based on grain-receiving receipts and DDGS-loadout receipts. These activities are typically limited to ~10-12 hour day, and compliance is based upon daily receipts. The Permittee must ensure that they have the ability to identify and track periods of down-time if they choose an 8-hour block average in lieu of a 3-hour block average. 



EXAMPLE OF SHORT-TERM LIMITS TABLE FOR TSD – UNDER CONSTRUCTION

	Emission Point
	Short-term Throughput Limit
	How the limit is tracked
	Comments

	STRU XX
Grain receiving and handling operations 
(includes captured emissions from dump pits)

All EQUIs that vent to STRU XX, and that are controlled by TREA XX

	Short-term Process Throughput: ≤ XX tons/hour 3-hr block average of grain received, maximum of xx ton/hr.

OPTION: Short-term Process Throughput: ≤ XX tons/hour 8-hr block average of grain received. Periods of downtime of 15 or more minutes is not  counted as operating time.


	Daily grain receiving receipts (ton/hr) of grain entering the facility.




OPTION: Daily grain receiving receipts

Daily records of periods of >15-minute downtime – Permittee must propose method that they can track.
	Grain is unloaded from hopper trucks, straight trucks and rail cars into dump pits. Captured emissions from dump-pit activities are identified as EQUI XX and represent 80% of the potential emissions of EQUI XX that are vented to STRU XX and controlled by TREA XX. Therefore, EQUI XX is 100% vented to STRU XX. Uncaptured emissions from grain-receiving operations are identified as EQUI XX. Grain from the dump pit(s) is transferred to grain bins. The maximum achievable rate of grain receiving is representative of the maximum rate of grain handling and transfer into storage. The facility does not re-elevate or reclaim any grain back to the grain silos.

The Permittee determined that the maximum achievable hourly rate of grain receipt is 420 tons/hour. This value was relied upon in the air dispersion modeling analysis for the PM10 24-hour standard.

The Permittee is relying upon performance tests to ensure compliance with hourly limits (lb/hr). Test results are based upon a 3-hour arithmetic average.



	EQUI XX 
Uncaptured grain receiving emissions


	No process throughput limit at EQUI XX required. Throughput is limited by STRU XX short-term limit above.
	
	Grain is unloaded from hopper trucks, straight trucks and rail cars into dump pits. Uncaptured emissions from grain-receiving operations are identified as EQUI XX and represent 20% of potential emissions that are not vented to STRU XX. The MPCA approved the hood evaluation and certification on XXXX, XX, 20XX.

Or Building Capture Study, or other approvable methodology





	STRU 10
TREA 22
Fractionation system

All EQUIs that vent to STRU XX, and that are controlled by TREA XX

	Short-term Process Throughput: ≤ XX tons/hour 3-hr block average Grain throughput
	Clean corn scale of grain entering the fractionation
system.
	A clean corn scale is located prior to the holding bin EQUI 45. After this point in the process, the grain is moved relatively continuously to the rollermills and hammermills making this throughput an appropriate limit.

Since TREA 22 controls some flour conveyors, a short term throughput limit for flour is needed at this stack. The same flour throughput limit was used, as described at COMG 8 below.

	
	Short-term Process Throughput: ≤ XX tons/hour 3-hr block average flour throughput
	Four Scale of flour leaving the
hammermills.
	

	STRU 7
TREA 20 or 33
Fermentation Scrubber
	Short-term Process Throughput: ≤ XX tons/hour 3-hr block Beerfeed Rate
 
	Beer feed rate to distillation columns based on flowmeter
(gpm)
	Fermentation tanks operate in batch. Throughput rates are more accurate if the measured rate is continuous. Therefore, rather than setting a fermentation rate, the throughput rate is typically set at the preparation stage of the process. Common choices include flour feed rate, mash feed rate, and slurry feed rate.

Flour exiting the hammermills is a continuous process being fed straight to the slurry tank to be mixed and fed into a fermentation tank, therefore a flour feed rate is appropriate for this facility. The flour feed rate will match the flour throughput rate being produced by the hammermills.

Once the fermentation process is complete, the ethanol is stored in the beerwell and fed continuously to the distillation process. The beerwell acts as a storage tank and resets the continuity of the process. Because of this, a second short-term throughput limit is needed for the fermentation process. A beerfeed rate (583 gpm) from the beerwell to the distillation columns is used to describe the output throughput rate for the fermentation process.

	
	Short-term Process Throughput: ≤ XX tons/hour 3-hr block Flour Throughput
	Four Scale of flour leaving the hammermills.
	

	STRU 8
Distillation Scrubber TREA 15
	Beerfeed Rate of 583 gpm – 3 hour average

(530 + 10%)
	Beer feed rate to distillation columns based on flow meter
(gpm)
	Beer is continuously fed from the beerwell to the distillation process which creates ethanol and stillage. The molecular sieves finish the distillation process by converting 190-proof ethanol into 200-proof ethanol which is stored in the 200- proof tank and shipped out by rail or truck once denaturant has been added.

Since beer is continuously fed from the beerwell to the distillation process, the beer feed rate is an appropriate throughput limit. This is identical to the beer feed throughput rate used as the output of the fermentation process.

	
	Ethanol production rate of 120 gpm – 3 hour average
	Based on flowmeter for feed rate to ethanol storage
	

	STRU 20
TREA 29
Thermal Oxidizer and Dryers
	Beerfeed Rate of 583 gpm – 3 hour average

(530 + 10%)
	Beer feed rate to distillation columns based on flow meter (gpm)
	The residue mash from the distillation process, called stillage, is sent to the whole stillage tank. The whole stillage tank feeds the centrifuges for dewatering. The water, or thin stillage, is dried into syrup and the solids, or wetcake, is either sent to the wetcake pad or sent to the dryers to be dried into DDGS.

Short term throughput rates to adequately capture the stillage process often include a combination of measuring centrifuge feed rates, syrup production or feed rates, DDGS production, and wetcake production. In the facility’s case, the PTE is at a worst case when all the stillage produced is being dried into DDGS. Additionally, the whole stillage tank does not have the capacity to stockpile stillage for a significant portion of time, effectively making the distillation process, stillage production, and centrifuges act as a continuous process. Because of this, a worst case throughput rate for the stillage process can accurately be described by monitoring the beer feed rate into the distillation columns – so long as no wetcake is being
produced.

	
	
	
	

	STRU 29
SV 031
TREA 30
Cooling cyclone
	Beerfeed Rate of 583 gpm – 3 hour average

(530 + 10%)
	Beer feed rate to distillation columns based on flow meter (gpm)
	After the mash has been dried into DDGS in the dryers, the DDGS is sent directly to the cooling cyclone. The cooling cyclone cools the DDGS so it can be safely stored.

Since the cooling cyclone is directly fed by the dryers, throughput limits can be based on the dryer’s throughput limits. The facility can accurately determine the stillage and DDGS drying process based on beerfeed rate (since it is all continuous); therefore the throughput rate for the cooling cyclone is beerfeed rate.

	STRU 49
DDGS Handling TREA 37
	DDGS Rail Loadout: 185 ton/hr – 3 hour
block average
	Bulk rail weigher
(ton/hr)
	The cooled DDGS is conveyed and stored in either the DDGS silo or in DDGS flat storage. Based on the ethanol production design rate, it is estimated that DDGS is produced at a rate of 20 ton/hr. However, there is not a current method to directly measure this. Stockpiled DDGS in the silo and flat storage can be unloaded at a rate of 185 ton/hr by both rail and truck.
TREA 37 controls emission units with capacities to operate at both 20 ton/hr and at 185 ton/hr.

Because of this, two throughput limits will be set for the handling process - DDGS rail loadout and DDGS truck loadout

	
	DDGS Truck Loadout:
185 ton/hr – 3 hour block average
	DDGS loadout receipts (ton/hr)
	

	STRU 11
TREA 17
DDGS Rail Loadout
	DDGS Rail Loadout: 185 ton/hr – 3 hour
block average
	Bulk rail weigher
(ton/hr)
	Stockpiled DDGS is shipped out via truck and rail based on a loadout spout capacity. Throughput rates are based on the
bulk rail weigher.

	
	
	
	





	
	SHORT-TERM PROCESS THROUGHPUT LIMIT to Define Max. capacity

· Grain Receiving: Grain received based on grain receipts (ton/hr), 3-hour test, 3-hour average <as determined by performance testing> or 8-hour block average, set maximum for reset.
· Hammermills: Grain throughput (ton/hr) based on milling rate (ton/hr), 3-hour test, 3-hour average.
· Fermentation Process (3-hour test, 3-hour average): 
·  Mash rate from liquefaction tanks based on flow meter (gpm), AND
· Beer-feed rate (gpm). Beerwell acts as a surge tank.
· Distillation Process (3-hour test, 3-hour average): 
· Beer feed rate to distillation columns based on flow meter (gpm), AND
· Molecular Sieve feed rate from 190-proof tank to (or from) mol sieves based on flow meter. 190-proof tank acts as a surge tank.
· Dryer (2-streams feed the dryer, 3-hour test, 3-hour average): 
· Centrifuge feed rate (gpm) based on flow meter AND
· Syrup feed rate (gpm) based on flow meter 
· Cooling cyclone: Directly fed by dryer, so centrifuge feed rate and syrup feed rate as above. Most facilities do not have a method to directly measure the output of DDGS from the dryer, so this is a less useful measure. Conveyor speed is too variable (can be increased without permit) to be reliable measure.
· DDGS Handling (depends on the lay-out and controlled operations), 3-hour test, 3-hour average or 8-hour block average, set maximum for reset.
· Storage (controlled): Based on output of cooling cyclone, or conveyor speed from cooling cyclone to storage piles. This operation operates nearly continuously. May take annual limit, and divide by actual hours of operation (facility typically down 2-3 weeks/year). May need to specify which activities are operational during testing. Facilities often do not really have a good way to measure this.
· DDGS Loadout: DDGS loadout to truck/rail based on loadout receipts (ton/hr), 3-hour test, 3-hour average or 8-hour block average, set maximum for reset.
· Pre-fermentation processes: Generally low-VOC content, specify that processes which vent to controls must be operational (not in cleaning mode) during testing.
· Methanators: Specify that processes that vent to controls must be operational and venting during testing.


	Updated 10/10/2017
Identified best ways to define maximum short-term capacity.

Open to input…

Verify that facility has the means to measure, record and maintain records of this limit for the specified averaging period.






INFORMATIONAL SECTION

VOC test methods for wet and dry grain mills and ethanol production facilities.

Either Method 25 or 25A is used to determine the total organic compound concentration of emission samples. Simultaneously, the concentrations of the most significant individual organic compounds in the emission sample are measured with Method 18.

For ethanol plants, VOC mass emission based on concentrations measurements with Methods 25 or 25A reported “as carbon” or “as propane” are less than the actual emissions of VOC pollutants. The Midwest Scaling Protocol (MSP) provides a way to convert the VOC results from “as carbon” when Method 25 is used, or from “as propane” when Method 25A is used, to “as VOC” emission rates (in lieu of also conducting Method 18). However, Method 18 is often required to determine individual HAP EF.

Sources in the ethanol industry may opt to use a standard scaling factor (SF) of 2.2 pounds of VOC per pound of VOC as carbon instead of performing quantitative measurements of individual VOCs (Method 18) in order to derive individual SV for each source. The MSP also serves as a reference for equations to compare past testing results.

In general, Method 25 is applicable to all sources with total VOC concentrations >50 ppmC. Method 25/25A are also used to test for % efficiency of the control equipment.





MEMORANDUM
SUBJECT: EPA's VOC Test Methods 25 and 25A
FROM: John B. Rasnic, Directortest
Stationary Source Compliance Division
Office of Air Quality Planning and Standards

The EPA mandates the use of Method 25 for measuring gas stream VOC concentration when determining the destruction efficiency (DE) of afterburners. it also
allows the use of Method 25A, in lieu of Method 25, under any of the following circumstances: 1) when the
applicable regulation limits the exhaust VOC concentration to less than 50 ppm; 2) when the VOC concentration at
the inlet of the control system and the required level of control are such to result in exhaust VOC concentrations of
50 ppm or less; or 3) if, because of the high efficiency of the control device, the anticipated VOC concentration at
the control system exhaust is 50 ppm or less, regardless of the inlet concentration.

Further, if a source elects to use Method 25A under option 3, above, the exhaust VOC concentration must be 50.
ppm or less and the required DE must be met for the source to have demonstrated compliance. If the Method 25A
test results show that the required DE apparently has been met, but the exhaust concentration is above 50 ppm, this
is an indicator that Method 25A is not the appropriate test method and that Method 25 should be used.

Method 25. This method produces results on an “as carbon” basis. The lowest concentration where this method is applicable is generally considered to be 50 ppm.

Method 25A This method produces results on an “as propane” basis. Results are sometimes reported “as carbon”, which can easily be converted to as propane by multiplying by 1.22 (the ratio of the molecular weight of propane to the molecular weight of three carbon atoms).

0. Method 18
This method can quantify the specific organic compounds that exist in an exhaust stream. Method 18 is limited by that fact that it is necessary to know which VOC compounds are present in the exhaust as well as the approximate concentration in order to choose the appropriate sampling media, sampling rates, and analytical procedures.

Method 320
EPA Method 320 (40 CFR Part 63, Appendix A) - Measurement of Vapor Phase Organic and Inorganic Emissions by Extractive Fourier Transform Infrared (FTIR) Spectroscopy. This method can measure the concentration of specific VOC compounds for which reference spectra are available. In order to perform a formal stack test, the VOC compounds and their approximate concentration must be known. This method also does not work well for high moisture gas streams.
AP-42 factors based on VOC “as VOC”

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
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.

https://www3.epa.gov/ttnchie1/mkb/documents/fpack.pdf 
Absorption is widely used as a raw material and/or product recovery technique in separation and purification
of gaseous streams containing high concentrations of VOC, especially water-soluble compounds such as
methanol, ethanol, isopropanol, butanol, acetone, and formaldehyde (Croll Reynolds, 1999).
c. Pollutant Loading: Typical gaseous pollutant concentrations range from 250 to 10,000 ppmv (EPA, 1996a). Packed-bed wet scrubbers are generally limited to applications in which PM concentrations are less than 0.45 grams per standard cubic meter (g/sm3) (0.20 grains
per standard cubic foot (gr/scf)) to avoid clogging (EPA, 1982).

d. Other Considerations: For organic vapor HAP control applications Other Considerations: For organic vapor HAP control applications, low outlet concentrations will typically be required, leading to impractically tall absorption towers, long contact times, and high liquid-gas ratios that may not be cost-effective. Wet scrubbers will generally be effective for HAP control when they are used in combination with other control devices such as incinerators or carbon adsorbers (EPA, 1991).

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


From: Stock, Curtis (MPCA) <curtis.stock@state.mn.us> 
Sent: Friday, February 15, 2019 4:55 PM
To: Dalbec, Megan (MPCA) <megan.dalbec@state.mn.us>
Subject: RE: Al-Corn performance testing

First, Method 202 is not required when the stack temperature is BELOW 85 degF.  That’s pretty important.  They typically run a Method 17 with an unheated in-stack filter.  All PM collected is considered PM, PM10 and PM2.5.  Typically does not hurt them since the three limits are usually the same.

It’s true, high moisture and method 201A do not like each other.  That’s why when methods are listed in the permit testing requirement, there should a statement like: 

The performance test shall be conducted at worst‐case conditions as defined at Minn. R. 7017.2025, subp. 2, using EPA Reference Methods 201A and 202, or other method approved by MPCA in the performance test plan approval.

No need to take 201A out of every PM10 and PM2.5 testing requirement where there is high moisture.





