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Discussion of Approach. Units that are in the main flow of the process should be included. Emissions can be characterized as direct (emitting from the piece of equipment directly to the atmosphere), 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). Some emission units may have both direct and indirect emissions. This needs to be identified in the permit. If not identified, the Permittee may be unable to comply with the permit venting requirements; also, units with both direct and indirect emissions will not be able to take advantage of the flexibility provisions. Emission units may consist of a critical process such as heating, reactors, fermentation, dehydration, separation, be relied upon for determining short-term throughputs (syrup tanks and centrifuges), or bottleneck the process (evaporators, …). Those that inject into the process (like an ammonia tank or corrosion inhibitor), may be insignificant activities. Process that diverge from the main flow of creating ethanol/DDGS (like the corn syrup process), may be insignificant activities. If in doubt, list it. 
At the present time, the following list of emission units is expected to be in the process flow diagram and permit to be considered complete. Keep in mind that any individual facility may be different. Historically, the process units at ethanol facilities have often been opaque (black box) or not included, which has resulted in a series of non-compliance and enforcement actions. Our goal is to reduce the amount of enforcement action at ethanol facilities by ensuring a complete list of emission units, maximizing flexibility to allow the facility to respond to new technology, and minimizing the number of permit actions. With the inclusion of the flexibility language, the facility is authorized to add, replace and modify the majority of the process units without triggering a modification. It is therefore beneficial to the Permittee to include an exhaustive list of equipment. Generally, any piece of equipment that is a total enclosure and vented to controls will be able to be replaced, modified or added without a major amendment. A good equipment list will eliminate or reduce the need for applicability decisions about how to calculate uncontrolled PTE from unlisted units, or if the permit allows for replacement of a unit (almost never). Historically, the MPCA has conducted enforcement action for “replacement” of stillage tanks, yeast tanks, conveyors, flour receivers, etc. that the Permittee had considered to be, or were advised were insignificant activities or insignificant modifications. Some day in the future, if the flexibility mechanism is implemented successfully, and the mechanism is not abused, we may be able to return to a more generic black-box approach for certain processes. We are not there yet. 

Relationships in TEMPO. After consultation with Emission Inventory staff (Mike Smith) and Chun Yi (HAP reporting), it was decided that the information needed for required submittals and reports is best characterized by setting up the following relationships:
· Direct stacks = 100% flow (enter 100)
· Indirect stacks = 0% flow (enter 0). In Additional Comments box include a comment “This unit vents indirectly to TREA 14 and STRU 22.”
Summary of Equipment list for Ethanol facility
1. Preferred Description. 
a. Provide enough detail to identify the unit and unit location.
b. In limited cases, as defined below, the emission unit may encompass more than one process unit (e.g. dryer with multi-clones, Cooler with pneumatic feed)
c. Not all possible emission units are listed, nor are all emission units present at every facility
2. TEMPO Type
a. The identified equipment type is the first choice. Other types may be acceptable and do not warrant a change in TEMPO. 
b. Use the description of the emission unit to clarify the role of the equipment, and which processes are involved. If confidentiality is a consideration, the equipment type must clearly define the role and location in the process if the description does not.
	Grain Handling/Receiving

	Grain Handling/Receiving: EQUI Description in TEMPO
- Preferred description 

	TEMPO type
	TEMPO SI
	Notes

	Grain Receiving Pit, controlled and certified hood (1/2)

example Grain Receiving Pit 1 with Auger – captured

· For controlled sources, existing or proposed Hood Certification and Evaluation or Building Capture Report must be included with amendment or reissuance application.
· For existing evaluations, clearly identify actual operating parameters (e.g., fan speed) to monitor that reflect conditions during capture evaluation in permit amendment.
	Material Handling Equipment (EQUI)

Material Handling/ Transfer/Storage (FUGI) 
	EQUI/STRU/TREA


FUGI
	If more than 1 receiving area, provide descriptor. Include “captured” or “no capture” in description. Auger may be included in description, or separately. Use “grain” in lieu of “corn” so that facility is not limited to corn unnecessarily. 

Review capture evaluation, include operating parameters in permit, attach to TSD.

Fugitive source to be used only for portable receiving operations. Do not include conveyors in the description of portable units.

	Grain Receiving Pit, controlled or uncertified hood (2/2)

example Grain Receiving Pit 1 with Auger – uncaptured
· For controlled sources, this unit represents the uncontrolled emissions (likely 20%) from receiving operations. 

	Material Handling Equipment (EQUI)

	EQUI, no STRU
	Emissions are not considered fugitive, as it is feasible to further control emissions.

Modeled as a volume source, therefore, do not assign STRU # as it confuses modeling submittals in TEMPO.

	Grain Receiving Pit, no control

example Grain Receiving Pit 1 with Auger – no capture certified
· For uncontrolled sources, or sources without an approved Hood Certification and Evaluation or Building Capture Report, no credit may be claimed for control.
	Material Handling Equipment 
	EQUI, no STRU
	Less common as facilities of this size are subject to “control” under the Bulk Ag Rule. Auger may be included in description, or separately. 

Modeled as a volume source, therefore, do not assign STRU # as it confuses modeling submittals in TEMPO.

	Grain Elevator or Grain Leg
example Grain Bucket Elevator (east pit)
	Elevator
	EQUI/STRU/TREA
	It is critical to applying the emission factor for grain handling that EACH elevation of grain is clearly identified.

	Other material handling equipment. 
example Silo 2 reclaim conveyor 1

-  Each Reclaim Conveyor, Transfer Conveyor, Drag Conveyor, Grain Hopper, Pneumatic Conveyors, etc. Do not combine into one group EQUI #. 
	Material Handling Equipment (EQUI)

Material Handling/ Transfer/Storage (FUGI)
	EQUI/STRU/TREA


FUGI
	For captured and uncaptured emissions, list each operation as an individual emission unit, including gravity feed and pneumatic operations unless identified as a unit that may be included in description. Name should be descriptive of operation and location.

Fugitive source to be used only for portable, uncontrolled material handling equipment.

	Grain Storage Bins, handling aspirated to controls
example Grain Storage Bin 1 
· Grain storage bins where the handling operations are aspirated to controls.
· There may be bin vents that allow for emissions during storage of grain. These vents would be subject to the Bulk Ag Rule.
	Silo/Bin 
	EQUI/STRU/TREA 

	Assign a stack if handling emissions are aspirated to controls.



	Grain Storage Bins, uncontrolled
example Grain Storage Bin 1 – uncontrolled

· Grain storage bins where the handling operations are not aspirated to controls.

	Silo/Bin 
	EQUI/STRU/TREA or
EQUI, no STRU (multiple bin vents)
	Assign a stack if the bin design would be modeled as a point source.

Do not assign a stack if the bin design has multiple bin vents and would be modeled as an elevated volume source. Assignation of a STRU # confuses modeling submittals in TEMPO.

	Surge Bin
	Silo/Bin
	EQUI/STRU/TREA
	

	Scalper
	Screens
	EQUI/STRU/TREA
	

	Hammermill, Other milling
	Milling Equipment
	EQUI/STRU/TREA
	

	Flour Conveyor
	Material Handling Equipment
	EQUI/STRU/TREA
	

	Grain reclaim (pile to loader)
	* Material Handling (EQUI)

* Loading-Unloading Equipment (FUGI)
	* EQUI/STRU/TREA
* EQUI, no STRU if no control or uncaptured portion of emissions
*FUGI for TSF
	Use description (XX) to clearly identify emission-generating activity.

Indoor grain reclaim activities modeled as a volume source. Do not assign a STRU.

Temporary Storage Facilities (TSF) operations modeled as a volume or area source, do not assign an EQUI or STRU, modeling folk prefer separate FUGI for each discrete operation.

	Grain Load-out (loader to truck)
	* Material Handling (EQUI

* Material Handling/Transfer/Storage (FUGI)
	* EQUI/STRU/TREA
* EQUI, no STRU if no control or uncaptured portion of emissions
*FUGI for TSF
	Use description (XX) to clearly identify emission-generating activity.

Temporary Storage Facilities (TSF) operations modeled as a volume or area source, do not assign an EQUI or STRU, modeling folk prefer separate FUGI for each discrete operation.

	Outdoor temporary storage pile (wind erosion)
	Material Handling/Transfer/Storage
	FUGI
	Use description (XX) to clearly identify emission-generating activity.
Temporary Storage Facilities (TSF) operations modeled as a volume or area source, do not assign an EQUI or  STRU, modeling folk prefer separate FUGI for each discrete operation.






	(Pre)Fermentation Process Emission Units (or similar)

	Process Condensate Tank

	Indirect: Fermentation Equipment (to scrubber)
Direct: Other EU (to atm)
	EQUI/STRU/TREA

EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Cook Tank
	Indirect: Fermentation Equipment (to scrubber)
Direct: Other EU (to atm)
	EQUI/STRU/TREA

EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Mix Tank
Slurry Tank with pneumatic feed
	Indirect: Fermentation Equipment (to scrubber)
Direct: Other EU (to atm)
	EQUI/STRU/TREA

EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Saccharification Tank
	Indirect: Fermentation Equipment (to scrubber)
Direct: Other EU (to atm)
	EQUI/STRU/TREA

EQUI/STRU
	Not present at all facilities.

	Pre-grind 
[Selective Milling Technology (SMT)]
	Indirect: Fermentation Equipment (to scrubber) or Milling Equipment
Direct: Milling Equipment or Other EU (to atm)
	EQUI/STRU/TREA


EQUI/STRU
	Not present at all facilities

	Fiber Separation 
[Fiber Separation Technology (FST) – multiple units]
	Fermentation Equipment (to scrubber) Separation Equipment 
Direct: Other EU (to atm)
	EQUI/STRU/TREA


EQUI/STRU
	Not present at all facilities

	Liquefaction Tank
	Liquefaction Equipment
	EQUI/STRU/TREA
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Yeast Tank
	Fermentation Equipment (to scrubber)
Direct: Other EU (to atm)
	EQUI/STRU/TREA

EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Fermentation Tank
	Fermentation Equipment 
	EQUI/STRU/TREA
	

	Waste Alcohol Tank
Waste Food Tank 
	Other Emission Unit 
Fermentation Unit
	EQUI/STRU/TREA
	

	Beer Well
	Fermentation Equipment
	EQUI/STRU/TREA
	

	CO2 Recovery Facility, EQUIs TBD
	TBD, if credit taken for emission reductions.
	EQUI/STRU/TREA
	May need to identify as IA if needed to determine worst-case conditions for performance testing.



	Distillation Process

	Degas Vessel 
	Stripping Equipment 
Distillation Equipment (to scrubber)
	EQUI/STRU/TREA
	

	Beer Stripper
Beer Column
	Stripping Equipment 
Distillation Equipment (to scrubber)
	EQUI/STRU/TREA
	

	Side Stripper
Stripper
	Stripping Equipment 
Distillation Equipment (to scrubber)
	EQUI/STRU/TREA
	

	Rectifier Column
Rectifier
	Distillation Equipment
	EQUI/STRU/TREA
	

	Vapor Condenser
190-proof Condenser
Pre-Condenser
	Condenser
	EQUI/STRU/TREA
	

	Production Rundown Tank 
	Distillation Equipment
	EQUI/STRU/TREA
	

	Regen Tank
	Distillation Equipment (to scrubber)
Indirect: Other EU (to RTO)
Direct: Other EU (to atm)
	EQUI/STRU/TREA

EQUI/STRU
	

	Reflux Tank
	Distillation Equipment (to scrubber) 
Indirect: Other EU (to RTO)
Direct: Other EU (to atm)
	EQUI/STRU/TREA
	

	
	
	
	

	Dehydration and Bio digester Equipment
	
	
	

	Molecular Sieve (X bottles) 
Vaporizer
Kettle Vaporizer
	Separation Equipment
	EQUI/STRU/TREA
	May combine sieve with vaporizer into one unit if described in description.

	200-proof Condenser
200-proof Receiver
	Other Emission Unit
	EQUI/STRU/TREA
	

	Whole Stillage Tank
	Indirect: Other Emission Unit
Direct: Other Emission Unit
	EQUI/STRU/TREA
EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Centrifuge 1
Centrifuge 2….
	Indirect: Separation Unit
Direct: Separation Unit
	EQUI/STRU/TREA
EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Centrate Tank
	Indirect: Other Emission Unit
Direct: Other Emission Unit
	EQUI/STRU/TREA
EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Thin Stillage Tank
	Indirect: Other Emission Unit
Direct: Other Emission Unit
	EQUI/STRU/TREA
EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Thin Stillage Separation

[Thin Stillage Solids Separation System (TS4)]
	Indirect: Other Emission Unit
Direct: Other Emission Unit
	EQUI/STRU/TREA
EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Evaporator 1
Evaporator 2...
	Indirect: Other Emission Unit
Direct: Other Emission Unit
	EQUI/STRU/TREA
EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Syrup Tank 1
Syrup Tank 2…
	Indirect: Other Emission Unit
Direct: Other Emission Unit
	EQUI/STRU/TREA
EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Methanator Feed Tank
	Indirect: Other Emission Unit
Direct: Other Emission Unit
	EQUI/STRU/TREA
EQUI/STRU
	Associate EQUI with scrubber (TREA) and STRU. PTE for TANKS program emissions at EQUI level in TEMPO.

	Biodigester*
	Digestor
	EQUI/STRU/TREA
	

	
	
	
	

	
	
	
	

	DDGS Handling and Loadout

	Wet DDGS/Wet Cake Storage and Handling
	Material Handling/Transfer/Storage
	FUGI
	

	DDGS Dryer with multiclones
	Dryer/Oven, indirect fired
	EQUI/STRU/TREA
	May combine dryer with multiclone into one unit if described in description. 

	DDGS Cooler with pneumatic feed
Fluid Bed Cooler with pneumatic feed
	Cooling Equipment
	EQUI/STRU/TREA
	May combine cooler with pneumatic feed into one unit if described in description in Appendix XX.

DDGS dryer with multiclones (EQUI 166) includes 4 dryer cyclones, 2 cyclone screws, 1 drop box screw, 1 recycle screw, 1 conveyor, and 1 roller mill.

	DDGS Conveyor (conveyor to pile)
	Material Handling Equipment
	EQUI/STRU/TREA
	

	DDGS Storage Reclaim (pile to pit)
	Material Handling Equipment
	EQUI/STRU/TREA
	

	DDGS Handling (pit to load-out)
	Material Handling Equipment
	EQUI/STRU/TREA
	

	DDGS Truck Load-out, captured and/or
DDGS Rail Load-out
	Loading-Unloading Equipment
	EQUI/STRU/TREA or 
EQUI, no STRU
	

	DDGS Truck Load-out, uncaptured 
	
	EQUI, no STRU
	

	Other DDGS Handling operations – site-specific
	Material Handling Equipment
	EQUI/STRU/TREA
	

	
	
	
	

	
	
	
	

	Ethanol Process Tanks, Storage and Loadout: EQUI Description - Preferred description 

*include facility ID
*identify substance(s) permitted to be stored
*process or storage (Kb definition)
*AQ description if different from facility ID

Example AST descriptions:
* T-801/190-proof day tank/Process Tank
* Denaturant storage tank/T-690
*T-aab/Butanol or Denatured Ethanol/Storage Tank/Mystery Tank 1
	TEMPO type
	TEMPO SI
	Notes

Use AQ tanks that migrated from Delta. These have TK 001 in designation field. Shared tanks with AST program must have relationship in Master File (is duplicate of).

Current guidance under development, see Joe Handtman, Bonnie Nelson or Ben Carlson with questions.


	190-proof Day Tank/Process Tank/Facility ID
	Aboveground Storage Tank
	EQUI
	

	200-proof Day Tank/Process Tank/Facility ID
	Aboveground Storage Tank
	EQUI
	

	Denaturant Tank/Storage Tank/Facility ID
	Aboveground Storage Tank
	EQUI
	

	Corrosion Inhibitor Tank
	Insignificant Activity
	NA
	

	Ethanol Storage Tank/Storage Tank/Facility ID
	Aboveground Storage Tank
	EQUI
	

	Denatured Ethanol Tank/Storage Tank/Facility ID
	Aboveground Storage Tank
	EQUI
	

	Denatured Ethanol Truck Loadout - captured
	Loading-Unloading Equipment
	EQUI/STRU/TREA
	

	Denatured Ethanol Truck Loadout - uncaptured
	
	FUGI
	Fugitive source if trucks meet NSPS requirements at a minimum.

	Denatured Ethanol Rail Loadout
	Loading-Unloading Equipment
	EQUI, no STRU
	Not a fugitive source.

	
	
	
	

	Other Equipment

	Boiler
	Boiler
	EQUI/STRU/TREA
	As applicable

	Emergency Generator
	Reciprocating IC Engine
	EQUI/STRU/TREA
	As applicable

	Fire pump
	Reciprocating IC Engine
	EQUI/STRU/TREA
	As applicable

	Turbine
	Combined Cycle (Boiler/Gas Turbine)
	EQUI/STRU/TREA
	As applicable

	Duct Burner
	Duct Burner
	EQUI/STRU/TREA
	As applicable

	
	
	
	

	Fugitive Sources

	Unpaved Roads
	Fugitive-Other
	FUGI or IA
	

	Unpaved Parking and maintenance roads
	Fugitive-Other
	FUGI or IA
	

	Vehicle Traffic
	Fugitive-Other
	FUGI or IA
	

	Equipment Leaks
	Equipment Leaks
	FUGI
	

	
	
	
	

	
	
	
	




	
EQUI/FUGI description

	NOTES

	Grain Receiving Pit with Auger – captured
	The grain receiving pit and associated auger may be described as one EU, or separated into two EU. If combined must be included in the description. This unit represents the 80% (if hood is certified) of emissions which are captured and aspirated to baghouse.  If a Building Capture Study has been conducted, a lb/hr EF is determined that reflects up to 95% capture. The MPCA has approved of 3 different mechanisms to date for determining captured emissions – hood certifications that follow the method laid out in Minn. R. 7011.0072, a computational analysis of a facility that keeps doors closed during receiving, and conduct of a Building Capture Study using MPCA-approved protocols.

	Grain Receiving Pit with Auger – uncaptured
	This is not a fugitive source. This represents the 20% (or 5%) of uncaptured emissions. Do NOT assign a STRU to this EQUI, it messes modeling submittals in TEMPO (volume source). The captured and uncaptured emissions are subject to different standards. It is also not possible in TEMPO to accurately convey the percent capture of a stream of material that includes units with 80% capture and 100% capture. By separating the units, it is clear the captured emissions, along with all associated material handling equipment, is 100% captured and aspirated to controls.

	Other material handling equipment (conveyors, etc.)
	Hoppers, conveyors, holding bins, … Any conveyor that is not an inherent part of an emission unit. If the conveyance can be replaced individually, then it is an emission unit. Equipment that conveys material from one process to another, even if totally enclosed, is listed. We have had enforcement action on replacement of a flour conveyor, because nothing in the permit “required” it to be sent to a slurry tank or controls, and the uncontrolled PTE required a permit amendment. 

	Corn Elevator or leg
	It is critical to application of the headhouse factor found in Chapter 9 of AP-42, that each elevation is clearly identified. Bucket elevator and grain legs are the same thing. Most reliable way to move grain.

	Corn Storage Bins
	Controlled silos may have bin vents, even if they are controlled. However, the only calculation we currently require is for the filling of the bin using the AP-42 factor. We do not calculate aeration/breathing emissions. If the silo is controlled (e.g. the conveyor to the silo is aspirated to controls and the bin itself is aspirated to controls), the STRU# is the STRU associated with the TREA for that EQUI. If a silo is uncontrolled, then the emissions from loading will be at the EQUI for the silo. Do NOT assign a STRU to the silo if it does not vent to controls, is messes modeling submittals in TEMPO (typically elevated volume source). In the TSD and the EQUI description, identify the number of vents.

	Scalper
	This is a cleaning operation.

	Hammermills
	

	
	

	Grain reclaim
	https://www.youtube.com/watch?v=U3uybe29IuU
Speed loader Corn Bucket
https://www.youtube.com/watch?v=gCzdiBzPI2k
Auger to conveyor to drop
https://www.youtube.com/watch?v=A-rw32zqg84
Lemar Reclaim Machine (augur/conveyor/loadout
https://www.youtube.com/watch?v=I5pTkdI9tE0
Sudenga Super Scoop https://www.youtube.com/watch?v=CkpoYSgULf4
Loader
https://www.youtube.com/watch?v=hjNnVrCHwFc
https://www.youtube.com/watch?v=rr-T1Wz-Gk8


	Process Condensate Tank
	Receives “back set” from stillage, which has ethanol%. Vents to fermentation scrubber or fermentation scrubber and atm (tank breathing and working losses). 


	Mix/Slurry Tank
	Part of pre-fermentation process, prior to yeast addition. Contains ethanol from recycled process water. Gelatinization with enzymes. Vents to ferm scrubber or atm.
Average loss = 4.0 gph (2.7% ethanol by w/v)

	Cook Tank
	Part of pre-fermentation process. Contains ethanol from lots of sources of recycled process water (scrubber bottoms, backset = water removed from solids in the evaporators), sidestripper bottoms)
Average loss = 49.1 gph (2.7% ethanol by w/v). Not all. Sends to slurry tank.
Ground corn is mixed with fresh water and recycled streams to make a slurry to gelatinize. Jet cooking is used to speed up the process – heat and mechanical shear work together to optimize process.

	SMT (Selective Milling Technology)
	Part of pre-fermentation process. Purpose is further milling. Process is wet.  Vents to ferm scrubber. Add-on process, not typical.

	Liquefaction Tank
	Conversation of starch to sugars. Final product is “mash”. Four goals: solubilize the starch, reduce viscosity, break down starch molecule to make it available for enzymatic hydrolysis to glucose so it can be fermented (uses heat), and recycle process streams successfully.

	FST (Fiber Separation)
	To aid in cellulosic ethanol production. Part of pre-fermentation process (after liquefaction) and control system. Process is wet. Add-on process, not typical.

	Yeast Tank
	Propagation Tank alternate name for process to propagate yeast used in the process. Facility may purchase yeast, but this is becoming less common as it is less cost-effective. May vent to fermentation scrubber or atm.

	Fermentation Tank
	Fermentation requires ~50 hours.

FGLIQUIDHAND at the stationary source is subject to the federal Compliance Assurance Monitoring
(CAM) rule under 40 CFR, Part 64. This emission unit has a control device and potential pre-control
emissions of Volatile Organic Compounds (VOC) greater than the major source threshold level. The
monitoring for the control device is a continuous parametric monitoring system of the Vent Gas scrubber
liquid flow rate. The scrubber is designed to operate within a specific liquid to gas ratio (L/G) range for
optimal collection efficiency. Low inlet water flow could indicate a loss of water flow which could result in
a decline in control efficiency. The indicator range chosen is a liquid flow rate of less than 15 gallons per
minute. An excursion triggers an inspection and corrective action.

FGFERM at the stationary source is subject to the federal Compliance Assurance Monitoring (CAM) rule
under 40 CFR, Part 64. This emission unit has a control device and potential pre-control emissions of
Volatile Organic Compounds (VOC) greater than the major source threshold level. The monitoring for
the control device is a continuous parametric monitoring system of the Fermentation scrubber liquid flow
rate. The efficiency rating of volatile organic compound (VOC) removal from the fermentation scrubber is
at 97% of total VOC load. The liquid flow rate is measured on a continuous basis and is recorded daily.
An excursion is defined as a liquid flow rate less than 50 gallons per minute. An excursion triggers an
inspection and corrective action.

	Beer Well
	The beer well acts as a surge tank for the fermentation process, often a bottleneck. The beer feed rate (out of beerwell) sets the rate for the distillation process until the next surge tank (190-proof day tank before the molecular sieves).

	Degas Vessel
	Initial stripping phase of distillation process. Strips CO2, located between the beer well and the beer column, not common. Vents to Distillation scrubber. More descriptive type (i.e. stripper) required if confidentiality is requested.

	Beer Column/ Beer Stripper
	The beer well flows to the beer column. Strips ethanol, <0.1% ethanol in material sent to whole stillage. Gases sent to scrubber/RTO/CO2 recovery.

Ethanol/water vapor sent to rectifier.

	Rectifier Column
	Vapor from beer column. Vapor is sent to 190-proof condenser, bottoms sent to side stripper. Part of distillation process and control system. Ethanol vapors concentrated from 45% to 91% through fractional distillation.

	Side Stripper
	Receives ethanol/water vapor from rectifier, bottoms to slurry tank, vapor to rectifier and/or scrubber. Total enclosure, no vent to atm.

	190-proof condenser/ vapor condenser
	A heat exchanger. Receives vapor from rectifier, sends product to reflux tank or back to rectifier. Vapor to regen tank, product to 190-proof tanks.
Totally enclosed, no vents to atm

	Reflux Tank
	Vacuum pump pulls vapor off reflux tank, discharges vapor to regen tank, which is vented to fermentation scrubber. Small (<1000 gal) tank, totally enclosed, no vents to atm

	Regen Tank
	Sends vapor to scrubber, can send flow back to rectifier. Small (<1000 gal) tank, totally enclosed, no vents to atm, but vents to scrubber.

	Vapor Condenser
(Production Rundown Tank)


	In distillation, an overhead heat exchanger (condenser), normally water-cooled, to condense the vapor resulting from the boiling created by the energy input. The overhead vapor, after condensation, is split into two streams. One stream is the overhead product; the other is the reflux, which is returned to the top of the tower to supply the liquid downflow required in the upper portion of the tower.

Ethanol and HCl are fed to a reactor containing the aqueous catalyst solution. Ethyl chloride and water are distilled overhead to a condenser where the acid water is condensed; a portion is recycled to the reactor. The ethyl chloride product vapor passes through water, caustic, and sulfuric acid scrubbers, is then compressed, condensed, and the liquid product sent to rundown tanks.

	Molecular Sieve: 3 bottle, sieve vaporizer.


	Essentially ethanol dehydration, although it may be called solvent distillation.

Total enclosure, no vent to atm.

Includes heat source for vaporization
(sieve vaporizer/ kettle vaporizer or similar) Could also be provided by steam/heat transfer.

	200-proof receiver
	Vapor from molecular sieves is via 200-proof flash vessel, followed by 200-proof flash tank, into the 200-proof receiver. This EQUI includes the flash vessel and flash tank. Both are totally enclosed and do not vent to atm.

	Whole Stillage Tank
	Receives distillation bottoms, which will be sent to centrifuges. May vent working losses to atm. Other VOC contained in stillage

	
	

	Centrifuge 
	Separates the whole stillage into wet cake and centrate. Centrifuge feed rate (in addition to syrup feed rate) define material into dryers. 

Centrifuges likely vent to atmosphere when making wet cake.

	Centrate Tank
	Whole stillage through centrifuge to centrate tank to Thin Stillage tank. Contains ethanol from recycled process water. Slurry and distillation vents often routed to centrate tanks where all 3 vapor flows move to emission controls.
Average loss vents = 18.2 gph (2.7% ethanol by w/v)

	Thin Stillage Tank
	Receives material from centrate tank. Material sent to evaporators that condenses material to backset (sent to process condensate tank) and syrup.  May vent to atm, but also contains VOC in stillage that is controlled by RTO.

	Syrup Tank
	Syrup may be fed to the dryer (acts as fuel and increases nutritional value of DDGs), or may be sent to corn oil process.
STL for syrup feed rate to dryers.

	
	

	Evaporators 
	Material flow from Thin stillage tank, liquid sent back to process condensate tank, solids sent to wet cake or DDGS dryer. Steam to atm.

	Methanator Feed Tank
	Receives flow from evaporators if not sent to process condensate tank. Feed tank to bio-digester.

	Bio-Digestor/ Methanator


	Receives from Methanator feed tank. Anaerobic digestion. Controlled by biodigestor flare. Liquid sent to slurry tank.



	
	

	Wet DDGS/ Wetcake handling and storage

Includes conveyance from centrifuges to wetcake pad
	Regulated as a fugitive source.
http://www.tandfonline.com/doi/pdf/10.3155/1047-3289.57.9.1091 
One performance test was conducted to quantify wet cake emissions at the Diversified Energy Company facility in November 2004. The wet cake testing was done using a temporary total enclosure as specified under EPA FRM 204, that was set up around a wet cake pile in the load-out area of the spent grain building. Sampling was done from a single exhaust point in the enclosure, and determinations were made of the same VOC species tested at other emission units. Wet cake was generated at a maximum production rate of 18 tons per hour, and 100% of the spent grain was diverted from the dryer into the enclosure during the test. In addition, an existing pile within the enclosure was simultaneously disturbed during the test to create a “worst-case” emissions scenario.

	DDGS Dryer with multiclones

Includes internal screw conveyors, conveyor and roller mill. 

Roller mill sends to pneumatic tube to cooler. 
	There are many different configurations.

Multiclone: A low-pressure drop could indicate a leak or low inlet gas volumes that could result in a decline in control efficiency. A high-pressure drop could indicate a higher inlet gas velocity, which, if too high, could result in a decline of control efficiency. The indicator range chosen for the pressure drop is
0.5 – 5 inches of water column. An excursion triggers an inspection and corrective action.

VRTO: The indicator range of chamber temperature was selected because a decrease in temperature is
indicative of higher VOC concentrations. The indicator range selected for the chamber temperature is
the minimum temperature of 1600°F. When an excursion occurs corrective action will be initiated,
beginning with an evaluation to determine the action required to correct the situation. All excursions will
be documented and reported.

	DDGS Cooler
Fluid Bed Cooler, fed by pneumatic tube
(includes conveyance from dryer to cooler)
	Not TREA, this is process equipment. Includes system to convey material from dryer to cooler. Pneumatic tube between dryer and cooler, fan from the cooler pulls material into cooler.

Pneumatic tube is total enclosure, no vent to atm.

	DDGS Handling
	

	DDGS Load-out
	Not FUGI source.

	
	Dry Fractionation Systems….
https://www.ag.ndsu.edu/energy/biofuels/energy-briefs/ethanol-production-dry-fractionation
http://ethanolproducer.com/articles/7934/few-the-time-has-finally-come-for-dry-fractionation
http://www.appliedmillingsystems.com/fractionation.html


	
	

	Ethanol Load-out
	Not FUGI source.

	Cooling Towers
	Previously identified as EUs. Could  choose to make it an EQUI.

	Haul Roads, Paved Roads…
	

	Components subject to 40 CFR pt. 60 subp. VV or VVa, ….
	Theoretically if components are located indoors it could be non-fugitive, we have not pursued this.

FGFACILITY (all pumps, valves, and pressure relief devices in light liquid and heavy liquid service; all
valves and pressure relief devices in gas/vapor service; each sampling connection; and each open
ended valve or line and all associated closed vent systems and control devices) at the stationary source
is subject to the New Source Performance Standards for Leak Detection and Repair (LDAR)
promulgated in 40 CFR Part 60, Subparts A and VV.

	Wet DDGS
	Outdoor pad, typically 72 hrs maximum. 50% moisture.




Minnesota Rules defining emission units and emission points
Minn. R. 7001.0010, Subp. 9a. Emission point. "Emission point" means the stack, chimney, vent, or other functionally equivalent opening whereby emissions are exhausted to the atmosphere.
MINNESOTA RULES 7007.0500 CONTENT OF PERMIT APPLICATION. 
Minn. R. 7007.0500, subp. 2. Information included. Applicants shall submit the following information as required by the standard application form: C. The following emissions-related information:§ 
(1) A permit application shall provide the information required by this part for every emissions unit within the stationary source, except as provided otherwise in subitems (2) to (12)… All permit applications shall include information about fugitive emissions in the same manner as stack emissions, regardless of whether the stationary source category in question is included in the list of stationary sources contained in the definition of major source in part 7007.0200, subpart 2.§ 
(2) The application need not include the information required by this part for any activity listed on the insignificant activities list in part 7007.1300 or for conditionally insignificant activities, except as provided in this subitem. The application shall include a list identifying any activity at the stationary source described in subparts 3 and 4 of the insignificant activities list and conditionally insignificant activities. If requested by the agency, the permittee shall provide a calculation of emissions from any activity described in subparts 2, 3, and 4 of the insignificant activities list and conditionally insignificant activities. .. 
(3) A permit application shall identify and describe each emission point in sufficient detail to verify the applicability of all applicable requirements. This shall include the location of all emission points, and the location of all emissions units and processes venting through each emission point….

(4) The permit application shall specify the potential emissions, as defined in part 7005.0100, subpart 35a, in tons per year from the stationary source as a whole. These potential emissions shall be specified for each regulated air pollutant and each hazardous air pollutant that is not yet a regulated air pollutant, as defined in part 7007.0100, subparts 12a and 19, except that pollutants which are regulated solely under section 112(r) of the act need not be included and pollutants regulated solely under section 602 of the act need not be included. In addition, for each emissions unit subject to an applicable requirement, the permit application shall specify, in tons per year, the potential emissions of the same pollutants referenced in the previous sentence. If the applicable requirement contains a standard reference test method, which is to be used to establish compliance, the permit application shall specify the potential emissions in the same units as are used in the test method.
(8) A permit application shall identify and describe all air pollution control equipment and compliance monitoring devices or activities. A permit application shall also contain the design operating efficiency of the air pollution control equipment. The permit application shall identify all air pollution control equipment located at the stationary source, which the stationary source elects not to operate.
Minn. R. 7007.0100. Definitions. Subp. 10b. Emissions unit. "Emissions unit" means each activity that emits or has the potential to emit any air contaminant or pollutant. This includes each piece of equipment, machinery, device, apparatus, activity, or any other means whereby an emission is caused to occur or has the potential to occur.
Minn. R. 7007.0800, subp. 3. Emissions units covered by permit. The permit shall cover any emissions unit within the stationary source for which there is an applicable requirement, and any unit, which the agency believes, should be covered in order to protect human health and the environment…

Minn. R. 7007.0500, subp. 3.  Emissions units covered by permit. 
The permit shall cover any emissions unit within the stationary source for which there is an applicable requirement, and any unit which the agency believes should be covered in order to protect human health and the environment….The permit shall include applicable requirements for fugitive emissions in the same manner as stack emissions, regardless of whether the source category in question is included in the list of sources contained in the definition of major source in part 7007.0200, subpart 2.









NOTE: 
Highwater 2016 : “The second project, which was completed near the end of our second quarter, was the installation of a pre-condenser. The pre-condenser has already had a positive affect on ethanol yields. The cost of the project was approximately $1.1 million.”

Highwater 2018:  Through the end of the 2nd Quarter we produced an average of approximately 2.94 gallons of denatured ethanol per bushel of corn ground. We continue to review enzymes, yeast and other items to ensure the best efficiencies.
2017:  Denatured ethanol per bushels 2.92 , guarantee = 2.8;  Gallon of water used per gallon produced 2.10

[bookmark: _GoBack]2017: Other construction included a cooperative effort with Redwood Electric Coop. Redwood Electric developed a 134kw community solar array at the Highwater Ethanol site, near the sub-station located on Highwater Ethanol property. Redwood Electric members are expected to be able to participate in the project and get kWh credits on their electric bills.



