









































DRY MILL PROCESS FLOW DIAGRAM
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FIGURE 3 ADM Columbus Dry Mill Process flow diagram
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ADM produces different feed products and is continually working with customers to develop new
blends to meet their needs. These products include Distillers Dry Grain Solubles, 40 DS Modified,
60 DS Modified, Corn Condensed Distillers Solubles and a modified blend with wet mill wet feed
called Golden Synergy. The type of feed product produced varies at any given time based on market
demand, equipment operations and other issues which many times cannot be controlled by the
facility. Market demand and moisture tolerances can also vary depending on the time of year.
Because of the interdependency of operations for feed and ethanol production, minimal difference
in energy required to produce the different feed products, the ability to obtain an accurate energy
split between feed products and market variability, ADM does not differentiate in energy for each
product.

Figure 4 represents the most recent snapshot of energy tracking for the facility. As indicated by the
trend line, the energy usage continues to improve as the facility continues through the start-up
process. Asthe ethanol production rate increases, there is a corresponding decrease in energy per
gallon. Thisis due to the increased efficiencies of operating at a higher rate. As the start-up issues
are addressed the production rate will continue to increase and stabilize.
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The cogeneration (COGEN) plant at Columbus, NE serves the dry and wet mill operations. The
steam produced from the COGEN is capable of supplying the needs for the Dry mill and Wet mill.
However, COGEN electricity is solely consumed by the dry mill and any additional electricity that
may need to be purchased would be for the wet mill.

The Columbus COGEN plant is comprised of two high-pressure circulating fluidized bed (CFB)
boilers with a single backpressure turbine generator. The CFB boilers are currently fueled by North
Antelope Rochelle mine coal, which is located in the Powder River Basin (PRB) region of United
States. These boilers are designed and permitted to co-fire up to 20% biomass with coal. While no
co-firing has been done so far in Columbus, dried biomass from the onsite process wastewater
treatment plant, agricultural seeds and corn stover have been co-fired in Cedar Rapids COGEN,
without any difference in its performance.

The combination of high-pressure boilers and backpressure turbines are proven to provide
significant efficiency improvements and cost savings over conventional low pressure boilers (2).
Columbus COGEN operation in its current operation has an overall efficiency of approximately

.

Columbus COGEN operation is working to increase the co-firing of biomass fuels such as
agricultural seeds, dried waste biomass, and other sources of biomass, which will further reduce
CO- emissions from cogeneration of steam and electricity, because of the carbon-neutral nature of
such biomass sources. It is important to note that seed being burnt in COGEN is generally end of
year inventory of unsold seed or out of specification which historically has been managed through
incineration.

a COGEN Efficiency = (Dry Mill Steam BTU+Dry Mill Electric BTU+Wet Mill Steam BTU)/{Coal BTU+Dry Mill

Condensate Return BTU+Wet Mill Condensate Return+Make-uE water BTU!
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Table 6 lists the user design inputs that were changed in CA-GREET for ADM pathway Midwest,

Dry Mill, Dryer Closed-loop Heat Recovery, Cogeneration — Coal and the biomass pathways.
All other parameters are unchanged for the proposed sub-pathway including raw materials, ethanol
energy content and land use change.

TABLE 6 User design inputs for CA-GREET and ADM Pathway MIDWEST, DRY MILL,
DRYER CLOSED-LOOP HEAT RECOVERY, COGENERATION - COAL AND BIOMASS

PATHWAYS
CA-GREET Cell Input Units CA-GREET ADM Pathway 1
Worksheet | Referenc Value Value
e
Inputs B4 Target Year of 2010 2010
Simulation
Fuel Prod_TS | C271 EtOH Yield of gal/bush | 2.72 2.70
Corn Dry Mill el
EtOH Plant
Inputs C244, Share of corn % 85% dry mill, 100% dry mill, 0%
D244 ethanol plant 15% wet mill | wet mill
types
Fuel_Prod_TS | K271 Total etharol BTU/gal | 36,000 I
energy use
(undenatured)
Inputs C247 Electricity share | % 10.2% 0%
of process fuel
Fuel_Prod_TS | S271 Share of Coalin | % 20% Base: 63.19%
total process 5% Biomass: 57.51%
fuels 10% Biomass: 51.83%
15% Biomass: 46.15%
Inputs C255 Share of NG as % 100% 36.81%
Process Fuel
Inputs C256 Share of Coalas | % 0% Base: 63.19%
Process Fuel 5% Biomass: 57.51%
10% Biomass: 51.83%
15% Biomass: 46.15%
Inputs E255 Biomass as % Base: 0%
Process Fuel 5% Biomass: 5%
10% Biomass: 10%
15% Biomass: 15%
Inputs C262 Share of % 100% 100%
Biomass used as
process fuel:
Corn Stover
EtOH c101 DGS Yield bone- 5.34 5.87
dry lb.
per
gallon
EtOH
Regional LT | H192 Midwest - Coal BTU/sho | 19,546,300 16,497,700
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Appendix A
Columbus, NE - Dry Mill Air Permit



Appendix B

Columbus, NE - Cogen Air Permit



Appendix C
CA-GREET Electronic Files
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