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Didion Milling is requesting a research and testing (R & T) exemption to undertake operational changes 
to minimize or eliminate the facility discharge of process wastewater that is currently directed to an 
unnamed tributary of Duck Creek.  The company projects that if fully successful, the results of the project 
will both totally eliminate industrial wastewater discharge and save an estimated 2.5 million gallons of 
fresh water use per year.  Didion Milling is submitting this request to conduct research and testing as 
exempt from initial construction permitting requirements under the provisions of s. NR 406.04(1)(i), Wis. 
Adm. Code.  The primary change from the current system will be the use of reverse osmosis (RO) 
concentrate to supplement, or to replace the fresh (well) water currently used within the fermentation 
scrubber.   

Other aspects of the proposed changes to the water handling system are that up to 6000 gallons per day 
(gpd) of the multimedia filter rinse water will be supplied to the cooling tower.  A side stream of water 
(6000 gpd backwash) from the multimedia filters will undergo treatment to remove iron, with the treated 
water being recycled to the multimedia filter, down stream of the well water feed to the CO2 scrubber.  
The facility is also proposing to use boiler blow down water and cooling tower blow down water 
following filtration as a portion of the process condensate / process feed water.  Blow down refers to the 
discharge of higher dissolved solids water (from within the boiler or cooling tower system), that is 
replaced with treated water having a lower level of dissolved solids to control and limit the amount of 
dissolved solids in the system water.  There will also be an option to add equipment to apply sodium 
bisulfite to the fermentation scrubber feed water in the event that this is needed (this can improve the 
ability of the scrubber to collect and remove VOCs).  Sodium bisulfite is already applied into the water 
system in advance of the reverse osmosis system to remove chlorine to prevent damage to the RO 
membranes.  Some aspects of the water treatment system may be revised from the original proposal as a 
result of observations made during the test project. 

The proposed project will allow that up to ~50 gallons per minute (gpm) of reverse osmosis (RO) 
concentrate be used as the feed water for the fermentation (or CO2) wet scrubber (C30) that is discharged 
from stack S30.  The water supply to the CO2 scrubber could range from entirely RO concentrate, to 
entirely fresh (well) water.  The quantity of water supplied to the wet scrubber could range from 30 gpm 
to potentially more than 50 gpm, but the RO concentrate rate is not expected to be more than 50 gpm.  
Following testing, if the facility decides to continue these changes, the facility will need to maintain the 
flow rate(s) at or above the rate used during testing (as is required under the current permit).  Thus if a 
flow rate of more than 30 gpm is used during the respective test, the facility will need to continue to use 
this (higher minimum) flow rate subsequently, unless additional testing is conducted showing the flow 
rates used for lower process throughputs continue to demonstrate compliance.   



 

The proposed change to use RO concentrate is currently precluded by the current facility permit which 
specifies that the process CO2 (fermentation) scrubber be fed fresh water (but will be allowable under R 
& T exemption authority).  Fresh (well) water is anticipated to be cooler than other water sources at the 
facility and thus should be better able to dissolve ethanol, methanol and most other water soluble VOCs.  
In addition, fresh water will have a lower quantity of dissolved solids, thus minimizing particulate matter 
(PM) that results from ‘drift’ losses (loss of fine water droplets) at the gas exit from the wet scrubber.  
The RO concentrate water is expected to have a higher temperature and this would reduce the ability of 
the water to collect VOCs, and the RO concentrate will have more dissolved solids.   

The sodium bisulfite applied to the RO feed water (used to remove / scavenge chlorine that can degrade 
the RO membranes), could offset some or all of the effects of the higher temperature water, since this 
compound is used in some ethanol plant operations (scrubbers) to improve collection of VOCs.  The 
sodium bisulfite applied to the RO feed water should be carried through in the RO concentrate, though 
much of it could be used (consumed) in scavenging chlorine and oxygen in the water.  The facility will 
need to note and record the amounts of sodium bisulfite applied.  Regardless of the effects of sodium 
bisulfite on the collection effectiveness of VOCs, the higher dissolved solids (including sodium bisulfite) 
within the RO condensate is expected to increase the possible particulate matter (PM) emissions from the 
fermentation wet scrubber.   

The reverse osmosis system functions by pressurizing the water inside of the system.  The high pressures 
enable the water molecules to pass through the very small (molecular scale) passages within the 
membrane.  The larger dissolved solid molecules / ions of calcium and magnesium carbonate, iron and 
other materials are unable to pass through the RO membrane and are discharged at higher concentrations 
within the “RO concentrate.”  The RO system is an existing system already in use at the facility to treat 
the boiler feed water; though the use of RO concentrate to provide water for the fermentation scrubber is a 
change.  The facility will also be testing an iron treatment system that will use clay to filter and remove 
iron from the water.   

The facility contends that the changes to the water treatment system and the use of RO concentrate will 
continue to meet all of the emission limitations that apply to the facility, including the fermentation 
scrubber.  Specifically, the fermentation scrubber will continue to meet the 3.1 lbs/hr VOC / 98% 
collection efficiency emission limitations, the acetaldehyde emission limitation (currently 0.75 lbs/hr), the 
visible emissions limitation and facility malodorous emission limitations.   

The facility has provided the results of modeling that demonstrate that the point of maximum particulate 
matter impact (2nd high value) will result in a concentration of about 27 µg/m3, with a maximum predicted 
emission rate of 0.55 lbs/hr.  This impact complies with the national ambient air quality standards and 
increment.  The facility has also agreed to discontinue the use of the grain dryer (P16/S23) and will not 
install or operate a diesel generator during the period of the research and testing exemption.  The diesel 
generator was authorized but not installed under the current air permits (the generator was included within 
the modeling analysis).  In subsequent air permits, the facility may be authorized to install and operate a 
diesel emergency generator though these will be evaluated with more up-to-date emission rates and stack 
parameters.   

Based on the above, including the applicant’s contention that the facility will continue to comply with the 
permit emission limitations, and that air modeling that demonstrates that the additional particulate matter 
emissions will not result in a modeled exceedence of ambient air quality standards, it is the Department’s 



 

preliminary determination that the project will not result in a significant risk to public health, safety or to 
the environment.   

As the proposed project is currently constrained by the air permit, changes to the air permit would be 
required for permanent operation of the facility using RO concentrate beyond the 6 month term that is 
being proposed for this research and testing exemption.  The information and materials provided for the R 
& T exemption is also being considered as a request for an amendment for the facility construction / 
operation permit application.   

The department is proposing the following conditions for granting the Research and Testing Exemption: 

1. The facility shall configure the fermentation scrubber feed water system to enable continued 
exclusive use of fresh (well) water, as well as for proportional or exclusive use of RO concentrate 
from the well water treatment system.   

2. The facility may not operate the corn milling operation grain dryer (P16/S23), and will not install or 
operate an emergency generator under the current permits (06-DCF-166 and/or 07-DCF-003) during 
the period of the research and testing project.  This does not prohibit installation or operation of an 
emergency generator if it is approved under future permits.   

3. The facility shall conduct stack testing of the VOC from the fermentation wet scrubber using both 
exclusive use of fresh (well) water, and exclusive use of RO concentrate.  This testing shall be 
conducted within 60 days of beginning the use of RO concentrate as a portion of the fermentation 
scrubber feed water, or within 90 days of commencing the changes in the water treatment system, 
whichever is sooner.  The testing shall encompass the information noted under the current permit for 
both scenarios:  Control efficiency, VOC inlet concentration, exit concentration, VOC and 
acetaldehyde emission rate.  The facility shall note and record the sodium bisulfite application rate(s) 
on a daily basis and the sodium bisulfate application rate(s) used during stack testing.  The facility 
shall provide the 20 day advance notification of the stack testing as required under the facility air 
permits. 

4. The facility shall measure and record the total dissolved solids of the cooling tower water on a weekly 
basis for the duration of the testing. 

5. The testing shall conclude within 6 months of the receipt of the final decision letter (unless formally 
incorporated within a construction permit).  The facility shall provide monthly updates of progress 
associated with the project to Mike Sloat (unless permanent operation is authorized). 

6. The source shall notify Michael Sloat, South Central Region Air Program, Reedsburg Area Office, 
P.O. Box 281, Reedsburg, WI 53959 at least seven (7) days prior to  starting the test project to make 
changes to the water treatment system. 

cc: John H. Melby, Jr. 
Michael Sloat — South Central Region Air Program, Reedsburg Area Office 
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