
Capturing Carbon Dioxide at Red Trail Energy
Red Trail Energy (RTE) is seeking to make its ethanol more valuable by integrating carbon capture and storage, or 
CCS, to reduce CO2 emissions from its ethanol production.

Where Does CO2 Come from During Ethanol Production?
CO2 emissions are by-products of both fermentation and steam generation during ethanol production. During 
fermentation, yeast digests the starch in ground corn kernels to produce ethanol, with solids and CO2 as 
by-products. Drying the leftover solids in natural gas-powered dryers produces a useful animal feed called 
“distillers grains” and CO2 from burning the natural gas. The CO2 from both of these processes is usually vented 
into the atmosphere. 
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What Happens to the Captured CO2?
Captured CO2 will be injected deep underground on RTE property near the ethanol facility for safe, permanent 
geologic storage. The storage zone, called the Broom Creek Formation, is a sandstone layer more than a mile 
beneath the RTE plant. The Broom Creek Formation is sealed by several layers of impermeable shales more than 
half a mile thick that protect groundwater and prevent the CO2 from escaping.

How Does CO2 Get from the Capture Plant into the Ground? 
At the RTE capture plant, the CO2 gas is compressed to 1500 psi to form liquid CO2, which flows like water and other liquids. The 
compressor acts like a water tower, providing the pressure (head) for “downhill” flow through the short flow line to the injection 
well and into the storage zone. The 4-in.-diameter high-pressure flow line will be buried on RTE property. The system will 
include shutoff valves to control flow and shut down injection, if needed. Real-time, continuous fiber optic monitoring along the 
entire path ensures rapid response to any unplanned changes in the system.

How Is the CO2 Captured?
The CO2 from fermentation is easy to capture and 
is currently the only target of the new RTE capture 
system. The exhaust from the fermentation vessel is 
mostly CO2 saturated with water vapor and contains 
small amounts of oxygen, nitrogen, methane, 
and aldehydes. Pipes take the exhaust from the 
fermentation process to the capture facility next to 
the ethanol plant. The exhaust is compressed and 
dehydrated to purify the CO2. The rest of the exhaust, 
mainly water vapor and oxygen, is released into the 
atmosphere. 

Water and oxygen are both corrosive to the metal 
components of the CO2-handling system: the flow line, 
wellhead tubing, fittings, and monitoring components. 
To enhance the integrity of the system, oxygen and 
water are minimized, and all metal components are 
made of noncorrosive materials, like stainless steel. 



Why Capture CO2? 
Generating an ethanol fuel applicable for LCF markets will 
deliver a long-term premium market for RTE, providing 
stability for the company, its employees, and regional corn 
growers. LCF programs (such as those in California and 
Oregon) provide credits for fuels that exhibit a lower carbon 
life cycle than petroleum, e.g., ethanol compared to gasoline, 
biodiesel compared to diesel, etc.

What Is the RTE CCS Project?
RTE plans to capture carbon dioxide from its ethanol plant in Richardton, North Dakota, to permanently store 
the CO2 more than a mile underground near the facility. The ultimate goal of this effort is to make a CCS fuel that 
qualifies for low-carbon-fuel (LCF) programs. Keeping CO2 out of the atmosphere could also qualify for federal 
tax credits to offset some of the cost of integrating and operating CCS. Investigation of CCS integration with the 
RTE ethanol plant has been ongoing since 2016, and economic and technical feasibility has been successfully 
demonstrated. RTE is set to become the first facility to commercially implement and operate a CCS project in 
North Dakota. 

What about Safety for CO2 Capture?
Commercial technologies to capture CO2 from the fermentation 
process already exist and have been in use for nearly 40 years. 
Guidelines for worker and community safety are well-established.

How Much Is the Carbon Footprint Reduced?
All of the CO2 produced from the fermentation vessels at the 
ethanol plant will be captured and permanently stored deep 
underground. This equates to about half of the carbon footprint 
for RTE’s ethanol.

What Are LCF Programs?
The objective of LCF programs is to reduce the 
greenhouse gas emissions of transportation fuels. 
The details and standards for these state government 
programs are determined by the legislators and 
regulatory agencies that develop and design them. As of 
July 2021, California, Oregon, and British Columbia have 
active LCF programs. Other states looking to pass bills 
to establish LCF programs are Washington, Colorado, 
and several midwestern states. Canadian and Brazilian 
efforts are also making headway. The metric for LCF 
programs is the carbon intensity (CI) value. Capturing 
and permanently storing CO2 would significantly lower 
RTE’s ethanol CI value, thus generating more CO2 credits 
per gallon sold.
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