Checking in With CenUSA

Sustainable Production and Distribution of Bioenergy for the Central US

CenUSA Bioenergy is a multidisciplinary project funded by the U.S. Department of Agriculture-National
Institute of Food and Agriculture (USDA-NIFA). The goal of the project is to research the production and use
of perennial grasses on marginal lands for use as alternative biofuels and bioproducts. Learn more about
CenUSA at www.cenusa.iastate.edu.

Jason Hill!, professor at the University of Minnesota in the Department of Bioproducts and Biosystems
Engineering, spoke about his work and experience in system performance as a co-project director with
CenUSA Communications Intern Tyler Worsham in March 2019.2 Hill outlined how he went about the task of
evaluating biofuels for environmental sustainability.

How did you initially get involved in CenUSA?

“The director of the University of Minnesota’s Institute on the Environment put me in touch with Ken Moore.”

What made you the ideal candidate for your co-project leadership
position?

“I don’t know about ideal, but | had experience in the life cycle
assessment of biofuels. The USDA-NIFA (National Institute of Food
and Agriculture) had requested in their call for proposals that newly-
developed biofuels should be assessed for their environmental
sustainability.”

In what ways did the project broaden or challenge your knowledge
and skill set?

“The people of CenUSA came from many professional backgrounds

and locations, and it was necessary for me to learn about their fields
of study so as to better understand how to integrate our work. | was Jason Hill, CenUSA Bioenergy
also challenged by the intricacies of helping administer a multi- Co-Project Director
institutional grant.”

Could you describe your experience working with these other co-project directors?

“It was fantastic! | learned so much from them!”

1 Learn more about Jason Hill at https://bbe.umn.edu/directory/department-faculty/jasonhill

2 All of the words and ideas expressed in this interview fairly and accurately represent the speaker. Some quotes may
be paraphrased for brevity and clarity. The opinions expressed in herein do not necessarily reflect those of lowa State
University, USDA-NIFA, Purdue University, Ohio State University, USDA-ARS, the University of Minnesota, the
University of Nebraska, Lincoln, the University of Vermont, or the University of Wisconsin.
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Have you worked in any other projects as large or as well-funded as CenUSA?

“Yes. I’'m part of a $10 million US EPA (United States Environmental Protection Agency)-funded project called

CACES (Center for Air, Climate and Energy Solutions).”

How have these other projects of yours differed from CenUSA?

“CACES focuses on air quality and climate change, while CenUSA explored biofuels from switchgrass in the

Midwest.”

What new ideas and disciplines did you encounter in your CenUSA work?

“I learned about conversion technologies, biomass production, Extension activities and so much more!”

Did you and your team encounter any obstacles in your research, whether unforeseen or otherwise?
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“When CenUSA began, oil prices were high. By the time
CenUSA finished, oil prices had fallen, so public interest in
biofuels had waned. The real challenge we faced was that
CenUSA only lasted five years. There was so much more
we could have done.”

Could you describe some of those papers and explain
what more research could be done?

“I'll give you two examples. In an early paper, we showed
that different federal agencies (USDA, US EPA, and the
Department of Energy) were using vastly different
estimates of future biomass availability in their analyses,
including for switchgrass. We pointed out that there was
massive uncertainty about how the cellulosic biofuels
industry might develop.

Just last year, we published a paper on the air-quality
impacts of switchgrass production. Farmers often fertilize

switchgrass with nitrogen to increase yields, but some of that fertilizer volatilizes as ammonia. Ammonia

forms particulate matter in the air which can lead to heart attacks, strokes and cancer. We showed that

farmers could reduce the number of people who die as a result of switchgrass production by using nitrogen
fertilizer types that emit lower amounts of ammonia.” What were some noteworthy discoveries and success

that you achieved in your work with CenUSA?

"We trained graduate students and post-doctorates who have gone on to good jobs in academia and industry.

We also hosted a conference in St. Paul, Minnesota on how switchgrass can be used to improve water

quality.”

How did you determine the environmental impacts of switchgrass establishment and production?


https://cenusa.iastate.edu/files/cenusa_2019_075.pdf

“We used a method called life cycle assessment which tracks the flow of energy and matter in biofuel
production. This allowed us to understand what resources are used and what pollution is created when
growing switchgrass, converting this switchgrass to biofuel, and burning this biofuel in vehicles.”

Could you go into more detail about what those environmental consequences are?

“Like gasoline and diesel from petroleum, biofuels derived from switchgrass affect air quality, water quality,
and climate change. We sought to compare these fuels on the basis of these environmental impact
categories.”

The dead zone in the Gulf of Mexico is an important environmental concern. Can planting switchgrass on
marginal land in the Corn Belt help reduce the size and impact of that dead zone?

“Yes. If strategically planted on the landscape, switchgrass could help by reducing nutrient loading in streams
and rivers.”

How do you inform and interact with policymakers to make sure
that they get the necessary accurate data to help them in their

policy-making efforts? conusS bioenergy
“We invite them to our conferences and meetings and we send EMERG"':“SR"Q"'\‘;“':(ETS
them copies of our papers. When they ask us to discuss our work cummessﬁuéwmmmﬁss

with them, we rapidly respond to their requests.”

What do you think will be the greatest benefit of achieving
CenUSA'’s vision of planting perennial grasses on marginal lands
throughout the Corn Belt?

“One important benefit is that it has the potential to offset some of
our current petroleum use. Many of the real benefits would be

environmental as a result of converting land in conventional
agriculture to a perennial system that could be a carbon sink, as well Read our White Paper
as improve air and water quality.”

What is the most interesting or most noteworthy facet of your work that you would like for interested
members of the general public to understand about your work?

“CenUSA’s vision has the potential to improve the environment while benefitting farmers and the public.”
How will you take your experience with CenUSA and put it to use in future research projects?

“I learned a lot from other CenUSA personnel about grant management and advising graduate students and
postdocs.”

In what directions do you hope to take your own research moving forward?

“My research has moved into the environmental impact of food production and into the air-quality impacts
of agriculture.”


https://cenusa.iastate.edu/files/cenusa_2019_095.pdf

Jason Hill CenUSA Work Product

Publications

Harding, K., T. Twine, A. VanLoocke & J. Hill. 2016. Impacts of second-generation biofuel feedstock

production in the central U.S. on the hydrologic cycle and global warming mitigation
potential. Geophys. Res. Lett. 43: 10773-10781. doi: 10.1002/2016GL069981.

Hill, Jason, Keri Jacobs, Anne Kinzel & Ken Moore. 2012. Fueling the Future with Energy Crops. 2012
Farm Bill White Paper. https://cenusa.iastate.edu/files/cb87-
rep yr 1 fueling the future with energy crops.pdf.

Hill, J., L. Tajibaeva & S. Polasky. 2016. Climate consequences of low-carbon fuels: The United States
Renewable Fuel Standard. Energy Policy. 97: 351-353. doi: 10:1016/j.enpol.2016.07.03

Keeler, B., J. Gourevitch, S. Polasky, F. Isbell, C. Tessum, J. Hill & J. Marshall. 2016. The social costs of
nitrogen. Sci Adv. 2: 1-9. doi: 10.1126/sciadv.1600219.

Keeler B., B. Krohn, T. Nickerson & J. Hill. 2013. U.S. Federal agency models offer different visions for
achieving Renewable Fuel Standard (RFS2) biofuel volumes. Environ. Sci. Technol. 47: 10095-10101.
(Cover Feature).

Millet, D. E., E. Apel, D. Henze, J. Hill, J. Marshall, H. Singh & C. Tessum. 2012. Natural and
anthropogenic ethanol sources in North America and potential atmospheric impacts of ethanol fuel
use. 2012. Environ. Sci. Technol. 46: 8484-8492. doi: 10.1021/es300162u

Moore, K.J., S. Birrell, R.C. Brown, M.D. Casler, J.E. Euken, H.M. Hanna, D.J. Hayes, J.D. Hill, K.L. Jacobs,
C.L. Kling, D. Laird, R.B. Mitchell, P.T. Murphy, D.R. Raman, C.V. Schwab, K.J. Shinners, K.P. Vogel, J.J.
Volenec. 2014. Midwest Vision for Sustainable Fuel Production. Biofuels 5(6): 687-702. doi:
10.1080/17597269.2015.1015312

Mu, D., M. Min, B. Krohn, K. Mullins, R. Ruan, R. & J. Hill. 2014. Life cycle environmental impacts of
wastewater-based algal biofuels. Environ. Sci. Technol. 48(19): 11696—11704. doi: 10.1021/es5027689.

Noe, R., E. Nachman, H. Heavenrich, B. Keeler, D. Hernandez, & J. Hill. 2016. Assessing uncertainty in
the profitability of prairie biomass production with ecosystem service compensation. Ecosystem
Services 21(A): 103-108. doi: 10.1016/j.ecoser.2016.05.004

Sun, J., T. Twine, J. Hill, R. Noe, J. Shi & M. Li. 2017. Effects of land use change for crops on water and
carbon budgets in the Midwest USA. Sustainability 2017 (9): 225. doi: 10.3390/su9020225.
http://www.mdpi.com/2071-1050/9/2/225. (Open access)

Tessum C.W., J.D. Hill & J.D. Marshall. 2017. InMAP: A model for air pollution interventions. PLoS ONE
12(4): e0176131. https://doi.org/10.1371/journal.pone.0176131. (Open access)



https://cenusa.iastate.edu/files/cb87-rep_yr_1_fueling_the_future_with_energy_crops.pdf
https://cenusa.iastate.edu/files/cb87-rep_yr_1_fueling_the_future_with_energy_crops.pdf
http://www.mdpi.com/2071-1050/9/2/225
https://doi.org/10.1371/journal.pone.0176131
https://cenusa.iastate.edu/files/cb87-rep_yr_1_fueling_the_future_with_energy_crops.pdf
https://cenusa.iastate.edu/files/cb87-rep_yr_1_fueling_the_future_with_energy_crops.pdf
http://www.mdpi.com/2071-1050/9/2/225
https://doi.org/10.1371/journal.pone.0176131

Tessum, C., ). Hill & J. Marshall. 2014. Life cycle air quality impacts of conventional and alternative light
duty transportation in the United States. Proc. Natl. Acad. Sci. USA. 111: 18490-18495. doi:
10.1073/pnas.1406853111.

Tessum, C., J. Hill & J. Marshall. 2015. Twelve month, 12 km resolution WRF-Chem v 3.4 air quality
simulation: Performance evaluation. Geosci. Model. Dev. 8: 957-973. doi: 10.5194./gmd-8-957-
2015. https://www.geosci-model-dev.net/8/957/2015/gmd-8-957-2015.html. (Open access)

Tessum, C., J. Marshall & J. Hill. 2012. A spatially and temporally explicit life-cycle inventory of air
pollutants from gasoline and ethanol in the United States. Environ. Sci. Technol. 46: 11408-11417. doi:
10.1021/es3010514

Thakrar, S.K., A.L. Goodkind, W.C. Tessum, J.D. Marshall & J.D. Hill. 2017. Life cycle air quality impacts
on human health from potential switchgrass production in the United States. Biomass Bioenergy.
doi.org/10.1016/j.biombioe.2017.10.031

Envir
0N mq
Services !

GLOBAL IMPACTS JEACCmpv

™Oved Sy

CenUSA Bioenergy Vision

Learn more about CenUSA at www.cenusa.iastate.edu

CenUSA Bioenergy is supported by Agriculture and Food Research Initiative Competitive Grant No. 2011-68005-
30411 from the USDA National Institute of Food and Agriculture
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