Dale Lutz

SUMMARY: The Metro Wastewater Treatment Plant wastewater sludge incinerators should be
modified to capture and "recycle" their anthropogenic AND BIOGENIC CARBON DIOXIDE
(CO2), using existing technologies such as those described in my attached public comments.

I have been working with my state representative, Amanda Hemmingsen-Jaeger, to propose
legislation that would fund a front-end engineering and design (FEED) study to evaluate a project
that would add CO2 capture and recycling to the St. Paul Metropolitan Waste Treatment Plant
incinerators (and/or other waste-to-energy facilities).

Considering the current record global heat wave, air quality alerts from Canadian wildfires,
prolonged drought in the Southwest, record flooding in Vermont, etc., Minnesota needs to quickly
demonstrate its commitment to significantly reducing the state's CO2 greenhouse gas emissions!

Best regards,
Dale R. Lutz, Ph.D.



Comments on Metropolitan Wastewater Treatment Plant Solids Management Improvements Project
Dale R. Lutz, Ph.D., Maplewood, MN, July 2023

SUMMARY: The Metro Wastewater Treatment Plant wastewater sludge incinerators should be modified
to capture and “recycle” their anthropogenic AND BIOGENIC CARBON DIOXIDE (CO2), using existing
technologies such as those described below.

BACKGROUND

In section 18 on page 45 of the Environmental Assessment Worksheet (EWA) document for this Met
Council Wastewater Treatment Plant (St. Paul) 4" wastewater sludge incinerator project (found at
mcpa.commentinput.com under “Ramsey County”) it states:

“Scope 1 Greenhouse gas (GHG) emissions from anthropogenic (man-made) sources were reported on
the Metro Plant 2019 Air Emission Inventory Report. These emissions include only emissions from fossil
fuel combustion at the Metro Plant and do not include biogenic greenhouse gases generated from
treatment of wastewater or from carbon in the wastewater sludge.” (Emphasis added.)

The explanation for this accounting practice is given in Table 2 on page 10, as follows:

“Carbon dioxide emissions generated from sludge treatment at Metro Plant are biogenic (naturally
occurring). These emissions would be expected to occur regardless of how the sludge is treated.”

While this somewhat dubious approach simplifies accounting and reporting, it ignores the fact that
addressing climate change requires quickly reducing the concentration of carbon dioxide (C0O2)
greenhouse gas in the atmosphere from the present 420+ parts per million (ppm) to at most 350 ppm,
and preferably to the 280 ppm that existed before the Industrial Revolution. Technology now exists that
can capture CO2 from point sources and “recycle” the carbon into needed chemicals and “electrofuels”.
The proposed wastewater sludge incinerator provides an opportunity for “carbon negative” operation to
offset other current emission sources, such as cement and steel making.

The draft “Metropolitan Solid Waste Management Policy Plan 2022-2042" stresses greenhouse gas
emission reduction and openness to new technologies, as indicated by the quotes below.

“Purpose of this Plan (MPP)

... The MPP supports the goals of the WMA [Waste Management Act] hierarchy [Figure 4, copied below];
improving public health; reducing the reliance on landfills; conserving energy and natural resources; and
reducing pollution and greenhouse gas emissions.” (Page 1, emphasis added.)
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https://metrocouncil.org/Wastewater-Water/Services/Wastewater-Treatment.aspx
https://scs-public.s3-us-gov-west-1.amazonaws.com/env_production/oid333/did200071/pid_206675/project-documents/MPCA%20Final%20-%20MCES%20EAW.pdf
https://mpca.commentinput.com/comment/search
https://keelingcurve.ucsd.edu/
https://350.org/about/?_gl=1*19tq8ue*_ga*MjEyNDg3ODUyOS4xNjg5NjE0NjY1*_ga_V7QV8EHFVY*MTY4OTYxNDY2NC4xLjEuMTY4OTYxNDY2Ny4wLjAuMA..&_ga=2.214099998.862351497.1689614665-2124878529.1689614665&_gac=1.224728424.1689614666.Cj0KCQjwzdOlBhCNARIsAPMwjbwBjNsPejsH6vc1Q2pmy0uZ-4M2G8NZ2wi4ADpIzlqr6Ty5168qb7UaAiQ3EALw_wcB
https://www.noaa.gov/news-release/carbon-dioxide-now-more-than-50-higher-than-pre-industrial-levels#:~:text=Prior%20to%20the%20Industrial%20Revolution,atmosphere%20for%20thousands%20of%20years.
https://en.wikipedia.org/wiki/Electrofuel
https://www.iea.org/commentaries/going-carbon-negative-what-are-the-technology-options
https://www.pca.state.mn.us/sites/default/files/w-sw7-22.pdf

Figure 4. Minnesota's solid waste management hierarchy of preferred methods
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“Goal 1: Protect and conserve. Manage materials in a manner that will protect the environment and
public health, reduce greenhouse gas emissions, conserve energy and natural resources, and reduce
toxicity and exposure to toxics.” (Page 8, emphasis added.)

“Emerging technology

The solid waste system is evolving. ... As a result, MPCA and others need more time to understand the
new technologies to determine what permits they may need and how they may fit into the Solid Waste
Management hierarchy.

An example is whether new technologies meet the technical requirements for recycling. If they do, this
brings the benefit of tax-exemption status for facilities.” (Page 39, emphasis added.)

Capturing and recycling or sequestering the greenhouse gas carbon dioxide (CO2) from waste-to-energy
facilities can qualify for federal 45Q tax credits, a possible state tax credit, and other incentives,
including product sales.

New Technology: Waste-to-Energy with CO2 Recycling

One significant opportunity for reducing greenhouse gas emissions is to stop emitting carbon dioxide
(CO2) greenhouse gas from Minnesota’s waste-to-energy (WTE) facilities, such as the Hennepin Energy
Recovery Center (HERC), the Newport Recycling & Energy Center (R&E), and the incinerators at the St.
Paul Metropolitan Waste Treatment Plant described in this project’s EWA. Technologies now exist (e.g.,
Chart Industries” Cryogenic Carbon Capture, CCC) that enable capturing and purifying the CO2 produced
in the WTE process. Chart’s website states that “CCC reduces carbon emissions by 95 to 99% with half
the cost and energy of competing processes and also eliminates harmful SOx, NOx and mercury
pollutants from flue gases.” Chilling the flue gas to condense the CO2 also causes several other
pollutants to precipitate out of the gas stream. The liquified captured CO2 can then be transported in
Chart Industries’ cryogenic trailers to a central processing facility, if necessary. The carbon atoms in the
CO2 can then be recycled by combining the CO2 with “green hydrogen” (produced from water
electrolysis in electrolyzers powered by renewable energy) to generate needed hydrocarbons. These
hydrocarbons can include ethanol (e.g., from LanzaTech’s bioreactors), which in turn can be converted to
sustainable aviation fuel (SAF) for use at the Minneapolis-St. Paul (MSP) airport, using the Lanzalet
technology. A CO2-to-SAF facility could be built at or near the Flint Hills Resources Pine Bend Refinery in
Rosemount, which already has a 1988 aviation fuel pipeline to the MSP airport. Additionally or
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https://www.ey.com/en_us/energy-resources/why-carbon-capture-just-became-an-economic-fastball?WT.mc_id=10822017&AA.tsrc=paidsearch&s_kwcid=AL!10073!3!650236292592!p!!g!!45q%20credit&gad=1&gclid=CjwKCAjw5MOlBhBTEiwAAJ8e1rNj7m1G5yhLT9PUpJFeYP4dRv-5zCBvHhWtCvFS3LripvaHS3rTHRoC1lwQAvD_BwE
https://www.revisor.mn.gov/bills/text.php?number=HF2960&type=bill&version=0&session=ls93&session_year=2023&session_number=0
https://www.hennepin.us/your-government/facilities/hennepin-energy-recovery-center
https://www.hennepin.us/your-government/facilities/hennepin-energy-recovery-center
https://recyclingandenergy.org/partnership-about-us/
https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WASTEWATER/TREATMENT-PLANTS/Capturing-Steam-at-Metro-Plant-Facts.aspx
https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WASTEWATER/TREATMENT-PLANTS/Metropolitan-Wastewater-Treatment-Plant.aspx
https://www.chartindustries.com/
https://www.chartindustries.com/Products/Carbon-Capture
https://www.chartindustries.com/Products/Carbon-Capture
https://www.chartindustries.com/Products/Cryogenic-Transport-Trailers
https://www.iberdrola.com/sustainability/green-hydrogen
https://www.rermag.com/power-generation/article/21266408/cummins-inc-accelera-by-cummings-starts-electrolyzer-production-in-fridley-minn
https://www.rermag.com/power-generation/article/21266408/cummins-inc-accelera-by-cummings-starts-electrolyzer-production-in-fridley-minn
https://www.energy.gov/eere/fuelcells/articles/president-biden-visits-future-electrolyzer-manufacturing-facility-investing
https://lanzatech.com/
https://www.lanzajet.com/what-we-do/
https://www.mspairport.com/about-msp/environmental-stewardship
https://www.lanzajet.com/
https://pinebendrefinery.com/
https://issuu.com/flinthillsresources/docs/4-15-22_history_page_timeline?e=1047853967/91322884

alternatively, a CO2-to-SAF facility could be built at the St. Paul Park Marathon Refinery near the
Newport Recycling & Energy Center, just across the river from the St. Paul Downtown Airport. CO2
captured from the incinerators at the St. Paul Metropolitan Waste Treatment Plant could be taken to
either CO2-to-SAF facility.

Similarly, technology from MAN Energy Solutions can recycle captured CO2 to methanol and on to
(renewable) gasoline. Using these “e-fuels” made from “recycled CO2” displaces conventional fossil
fuels, leaving more fossil fuel underground by recycling the carbon that is already above ground. This
principle is summarized in the diagram below, from the Renewable Carbon Initiative website at
https://renewable-carbon-initiative.com/.

Renewable Energy and Renewable Carbon
for a Sustainable Future

e 5
‘ [ soLAR Il wino Jiil HYDRO | l [ co. |  BIOMASS | | RECYCLING)
= 1

g RENEU/-}ABLE _,E l_ RE?@%ELE J

§ EN;RGY mmin HRER

; L]

IS S |
- [maH=lA— (I 38—

INDUSTRY - HOME - MOBILITY RENEWABLE CARBON-BASED FUELS J| CHEMICALS - PLASTICS - OTHER MATERIALS

Fossil Fuels Fossil Carbon

(<)

All figures available at www.bio-based.eu/graphics @ ﬁ-lnsh’hﬂe.su | 2020

The electricity (and heat) generated by a waste-to-energy (WTE) facility can provide part of the energy
needed to produce the “green hydrogen” for the CO2 recycling process. Converting a traditional WTE
facility to a “CO2 recycling” facility should arguably raise the facility to the “recycling” level in the
plan’s hierarchy.

For future systems, an alternative to typical waste-to-energy facilities is a partial oxidation or
“gasification” system that produces “syngas”, a key starting material for many chemical processes.
LanzaTech has demonstrated using gasification of municipal solid waste (MSW) to produce ethanol in
Japan. This ethanol could provide the starting material for other chemicals or e-fuels. The draft plan
only mentions one version of gasification briefly, on page 40.

Proposal to Fund an Engineering and Design Study

| have been working with some local nonprofit organizations and my state representative, Amanda
Hemmingsen-Jaeger, to propose legislation that would fund a front-end engineering and design (FEED)
study to evaluate a project that would add CO2 capture and recycling to the St. Paul Metropolitan Waste
Treatment Plant incinerators (and/or other waste-to-energy facilities). The captured CO2 would then be
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https://www.marathonpetroleum.com/Operations/Refining/St-Paul-Park-Refinery/
https://recyclingandenergy.org/partnership-about-us/
https://metroairports.org/our-airports/st-paul-downtown-airport
https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WASTEWATER/TREATMENT-PLANTS/Capturing-Steam-at-Metro-Plant-Facts.aspx
https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WASTEWATER/TREATMENT-PLANTS/Metropolitan-Wastewater-Treatment-Plant.aspx
https://www.man-es.com/
https://en.wikipedia.org/wiki/Electrofuel
https://renewable-carbon-initiative.com/
https://renewable-carbon-initiative.com/
https://en.wikipedia.org/wiki/Syngas
https://lanzatech.com/news/twelve-and-lanzatech-partner-to-create-ethanol-from-co2/
https://lanzatech.com/new-waste-to-ethanol-facility-in-japan-turns-municipal-solid-waste-into-products/
https://lanzatech.com/new-waste-to-ethanol-facility-in-japan-turns-municipal-solid-waste-into-products/
https://en.wikipedia.org/wiki/Electrofuel
https://www.house.mn.gov/members/profile/15620
https://www.house.mn.gov/members/profile/15620
https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WASTEWATER/TREATMENT-PLANTS/Metropolitan-Wastewater-Treatment-Plant.aspx
https://metrocouncil.org/Wastewater-Water/Publications-And-Resources/WASTEWATER/TREATMENT-PLANTS/Metropolitan-Wastewater-Treatment-Plant.aspx

combined with green hydrogen and converted to valuable hydrocarbons such as sustainable aviation
fuel, which may also be eligible for a state tax credit. This could significantly reduce the air pollution and
greenhouse gas emissions of the facility, the airport, and the state. Once the system has been
demonstrated here, it could be replicated at WTE facilities and incinerators across the state and
elsewhere.

Urgent Need to Quickly Reduce Minnesota’s CO2 Greenhouse Gas Emissions

Considering the current record global heat wave, air quality alerts from Canadian wildfires, prolonged
drought in the Southwest, record flooding in Vermont, etc., Minnesota needs to quickly demonstrate
its commitment to significantly reducing the state’s CO2 greenhouse gas emissions!
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https://www.revisor.mn.gov/bills/text.php?number=HF2960&type=bill&version=0&session=ls93&session_year=2023&session_number=0
https://www.revisor.mn.gov/bills/text.php?number=HF2960&type=bill&version=0&session=ls93&session_year=2023&session_number=0
https://www.revisor.mn.gov/bills/text.php?number=HF2960&type=bill&version=0&session=ls93&session_year=2023&session_number=0
https://www.cnn.com/2023/07/17/europe/europe-weather-second-heatwave-charon-climate-intl/index.html
https://www.nytimes.com/2023/07/17/us/wildfire-smoke-canada-ny-air-quality.html
https://www.nbcnews.com/science/environment/us-megadrought-worst-least-1200-years-researchers-say-rcna16202
https://weather.com/safety/floods/video/surveillance-video-captures-flash-flooding-in-vermont

