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The National Science Foundation (NSF) created 
the Established (formerly Experimental) 
Program to Stimulate Competitive Research 
(EPSCoR) in 1979 because Congress was 
troubled by the uneven distribution of federal 
research and development grants. After World 
War II, federally funded academic research grew 
dramatically, but national science policy, at 
the time, tended to funnel resources to a small 
number of states with centers of excellence. 
This status quo ignored the dramatic growth in 
regional educational and research institutions. 
In every state, talented young people aspired to 
careers in science, technology, engineering and 
mathematics, but the nation wasn’t profiting 
fully from the wealth of ingenuity and skill 
embedded across the country. EPSCoR provided 
a solution.  

EPSCoR is now a federal-wide initiative spanning five agencies. Through EPSCoR, participating 
states and territories are building a high-quality, university-based research infrastructure, which 
serves as a backbone to their scientific and technological enterprises as well as a strong and 
stable economic base. Today, the EPSCoR programs are accelerating science and technology for 
U.S. global competitiveness, prosperity and security.  

Increasing the quality of research within EPSCoR jurisdictions accomplishes the following:

• Facilitates U.S. world leadership in science and technology by strengthening the nation’s  
research capability 

• Encourages all parts of the country to participate in and benefit from a strong scientific and 
technological enterprise 

• Builds local and national support for stronger science and technology research and education 

• Expands economic opportunity and creates jobs through improved education and technology 
transfer 

• Prepares a diverse and highly competent scientific and educational workforce 

EPSCoR awards undergo a rigorous, multi-stage review process and represent the highest 
quality research. They serve a mutually beneficial federal-state partnership; aligning with 
state and institutional needs, while concurrently meeting national standards for intellectual 
merit, quality and impact. EPSCoR programs enable researchers to compete for “mainstream” 
research funds.

EPSCoR: Building Research Excellence
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SD EPSCoR Receives $20 Million Award

NSF has awarded a five-year $20 million EPSCoR Research 
Infrastructure Improvement (RII) Track-1 grant to SD 
EPSCoR and the South Dakota Board of Regents. 

The project is titled, “Beyond the 2020 Vision: Building 
Research, Education and Innovation Partnerships for South 
Dakota” and involves the six state universities, three tribal 
colleges, two private universities and the Governor’s Office 
of Economic Development.
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Govind Chilkoor, Ph.D., an SD Mines research scientist, examines a biofilm on a steel sample 
following its exposure to corrosive bacteria. Dr. Chilkoor is working to find new very thin two-
dimensional (2D) coatings that resist microbial corrosion.  His research is one component of newly 
announced $20 million NSF grant titled “Beyond the 2020 Vision: Building Research, Education 
and Innovation Partnerships for South Dakota.”  Photo: SD Mines
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Building on 
previous 
SD EPSCoR 
projects, the 
award will 
bolster South 
Dakota’s 
research 
infrastructure, improve education opportunities 
in science, technology, engineering and 
mathematics (STEM), and drive economic and 
workforce development.

“The project will help South Dakota researchers 
compete for federal funding, collaborate with 
South Dakota companies to commercialize 
innovations and develop the skilled workforce 
needed to continue to grow South Dakota’s 
knowledge economy,” said Project Director Dr. 
Mel Ustad. “It will also support enhancing STEM 
education at 
all levels and 
encourage 
students 
to pursue 
technology-
based careers.” 

The project 
research focus 
is on the interaction between 2D atomically thin 
materials and biofilms comprised of micro-
organisms embedded in a sticky polymer mass. 
The research will be driven by the creation of a 

2D Biofilm 
Science and 
Engineering 
Center. Dr. 
Robb Winter, 
a department 
head/
professor in chemical and biological 
engineering at the South Dakota School of 
Mines & Technology (SD Mines) will lead a 
team of researchers from partner institutions 
to research how 2D materials can be used to 
control biofilms, which adhere to surfaces and 
cause corrosion. The research will also look to 
maximize biofilm assisted nitrogen fixation 
for plants, which would reduce the need for 
chemical fertilizers.
“The award will allow additional researchers 

“The project will help South Dakota 
researchers compete for federal 
funding, collaborate with South 
Dakota companies to commercialize 
innovations and develop the skilled 
workforce needed to continue to grow 
South Dakota’s knowledge economy.” 
 
-Mel Ustad, SD EPSCoR Director

SDEPSCoR.ORG/2DBEST

New EPSCoR RII Award, Continued on page 6...

http://sdepscor.org/2dbest
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Rajesh Shende, Ph.D., associate professor 
in the chemical and biological engineering 
department at the South Dakota School of 
Mines & Technology has received a $2.16 
million grant from the Department of 
Energy’s Bioenergy Technologies Office to 
research and demonstrate cost-effective ways 
to turn waste from biorefineries, such as 
ethanol plants, into valuable products.
 
“The Integrated Biorefinery Optimization 
effort is a prime example of how the 
Department of Energy can leverage its 
resources to help solve real-world issues 
facing biorefineries,” said U.S. Secretary of 
Energy Rick Perry.
 
Shende’s research will focus on finding 
efficient ways to turn waste generated by 
ethanol plants and other biorefineries 
into useful products. Commodities such 
as biocarbon, carbon nanofibers, lactic acid, and phenol can be made from waste generated by 
facilities that that process corn and other plant material. This waste is normally thrown-away—but 
finding cost effective means of turning it into new products will generate extra revenue for ethanol 
plants and other biorefineries and help lower fuel costs from these facilities.
 
Shende’s research will focus on three objectives: to demonstrate how the process of converting waste 
into value added products could integrate into current facilities, estimate the final product yields and 
revenue that could be generated based on current market value, examine the environmental and 
economic impact of the processes.

Partnering institutions on this project include: Old Dominion University (ODU), Virginia 
Commonwealth University (VCU), Idaho National Laboratory (INL) and Southwest Research Institute 
(SwRI). This research also includes co-principal investigators: Hao Fong (SD Mines), Sandeep Kumar 
(ODU), Ram Gupta (VCU), and Tyler Westover (INL).

For more information about the DOE’s Bioenergy Technologies Office click here. To learn more about 
DOE’s programs under the Office of Energy Efficiency and Renewable Energy click here.
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Thistles tumbling across the plains have 
become an iconic symbol of the American 
West. However, scientists know very little 
about how this Eurasian weed adapted 
genetically to thrive in the United States, 
according to botanist Maribeth Latvis, 
an assistant professor in South Dakota 
State University’s Department of Natural 
Resource Management.

Latvis is part of a five-university team of 
scientists who will use historical plant 
collections to study the evolution of 
invasive species. The research is being 
done through the newly established 
Consortium of Plant Invasion Genomics, 
known as CPING. Knowing what makes 
these species so successful at adapting to 
a new environment may help scientists 
figure out how to control them.

The consortium, led by University of 
Louisiana at Lafayette, is made possible through a four-year, multimillion-dollar NSF EPSCoR 
Track 2 Award. Other institutions working on the project are the University of Alabama-
Tuscaloosa, West Virginia University and Wichita State University. 

“We’re using natural history collections in novel ways to build datasets that track invasive 
species through time and space,” said Latvis, who is also the director of SDSU’s C.A. Taylor 
Herbarium. 

“Each of the five research hubs focuses on a different invasive species,” said Latvis. The hub 
centered at South Dakota State University will analyze the Russian thistle, which started its 
North American invasion in Bon Homme County, South Dakota, in the 1870s.
“The seed likely entered the country through contaminated flax from western Russia or 
Ukraine,” she pointed out. Within 20 years, it was already widespread in California. “It’s one of 
the fastest plant invasions on record.”

Through the SDSU herbarium collection, Latvis can analyze thistle specimens from the 1880s 
and the 1890s. “It’s like Jurassic Park, in a way. You get this old DNA and do research with it,” she 
said. “However, working with old DNA is tricky—the older the DNA is, the more degraded it can 
get.”

SDSU Botanist to Analyze History of  
Russian Thistle Invasion 

Tracking genetic adaptation

South Dakota State University assistant professor Maribeth Latvis, director 
of the C.A. Taylor Herbarium, examines Russian thistle specimens collected 
in 1894 near Brookings and in 1893 in Ellendale, North Dakota. The botanist 
extracted DNA from these two specimens as part of research to find out 
how the Eurasian weed adapted genetically to thrive in the United States.

Continued on page 9...

By: Christie Delfanian, SDSU Marketing & Communications
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to be hired, critical scientific equipment to be purchased 
and support preliminary research to allow researchers 
to compete for federal research funding and conduct 
collaborative research with industry,” said Winter.

Dr. Ben Sayler, Director of the Center for the Advancement 
of Math and Science Education and professor of physical 
science and mathematics at Black Hills State University will lead the STEM education activities involving 
all partner institutions to develop new STEM curriculum modules and train K-12 teachers to implement the 
modules.

“Teacher workshops will be conducted at six locations throughout South Dakota each summer with a goal 
to support hundreds of K-12 teachers in providing tens of thousands of students with engaging hands on 
science experiences over five years,” said Sayler.

Additional co-principal investigators on the project include 
Dr. Venkata Gadhamshetty, an associate professor of 
civil and environmental engineering at SD Mines, Carol 
Lushbough, a research assistant professor in biomedical 
engineering at the University of South Dakota, and Dr. 
Senthil Subramanian, an associate professor and graduate 
coordinator of plant science at South Dakota State 
University.

“The award will enable SD EPSCoR to continue to support 
the collaboration of public, private and tribal colleges and universities, state government and businesses 
across the state to grow the knowledge economy and develop South Dakota’s workforce needs,” said Ustad.

SDSU Botanist to Analyze History of  
Russian Thistle Invasion 

...New EPSCoR RII Award, Continued from page 4.

2D BEST Project Components:

• Stress Resistant Biofilms 
Biofilms are a collective of one or more types of microorganisms that can grow on many different 
surfaces. Microorganisms that form biofilms include bacteria, fungi and protists. Thrust 1 of 2D BEST 
research aims to bridge the knowledge gap in the “Rules of Life” in sulfate reducing bacteria biofilms that 
are modified by defective 2D coatings on metal surfaces.

• Microbial Resilience 
Thrust Area 2 of the 2D BEST Center will develop infrastructure and expertise to evaluate competition 
between rhizobia for root colonization, utilize 2D materials to enable preferential attachment and 
increased nodule occupancy by high efficiency rhizobia. The group envisions enhanced nitrogen 
fixation capacity and reduction of reliance on chemical nitrogen fertilizers.

• Modeling & Computational Core 
Because of the explosive growth of Big Data, data-driven research is becoming increasingly important. 
The goal of South Dakota EPSCoR’s Area 3 Modeling and Computational Core is to integrate disparate 
data and predictive models into an information framework that will assist scientists with their research 
questions. This core will focus on the development of novel, interdisciplinary approaches and data 
analytics to track biofilm phenotypes on 2D materials, coupled with –omics analyses to discover rules of 
biofilm assembly and organization governed by material surface features. 

• Diversity / Education / Workforce Development 
Teacher workshops will be conducted at six locations throughout South Dakota each summer with a 
goal to support hundreds of K-12 teachers in providing tens of thousands of students with engaging 
hands on science experiences over the course of the project with a focus on rural and Native American 
communities.

Annual events such as the Undergraduate Research 
Symposium will continue under the new SD EPSCoR RII.
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Two faculty researchers from South Dakota were recently selected to receive EPSCoR RII Track 4 
awards from NSF.

• Dr. Bret Lingwall, an Assistant Professor in the SD Mines Civil and 
Environmental Engineering Department, received a $242,123 award 
for his research entitled: Form Finding and Optimization of the 
Structural Foundations of Mega-Flora.  
 
Dr. Lingwall specializes in the areas of geotechnical, bio-
geotechnical and earthquake engineering. He joined SD Mines in 
2015. He has a PhD from the University of Utah and is a Professional 
Engineer (UT). His current work focuses on bio-geotechnics which 
includes microbial bio-cements and the foundations of mega-
flora. His active research portfolio includes numerical modeling 
of geologic materials, soil-structure interaction, dams and levees, liquefied soils, seismic 
hazards analysis, surface fault rupture mitigation, very soft soils, retaining walls, geosynthetics, 
paving materials, and laterally loaded foundations. Dr. Lingwall has 12 years of global design 
experience on high dollar infrastructure, building, and energy projects. He has served as a 
technical advisor for a variety of projects in Canada, South Korea, and Guam. He continues to 
serve the profession as a consultant and peer reviewer of earthquake engineering and numerical 
modeling in civil engineering. He is the current VP of SD-ASCE. 
 

• Dr. Wenqin Xu, an Assistant Professor in USD’s Department of Physics, was awarded $207,462 
for his research entitled: Operating High Purity Germanium Detectors in 
Liquid Scintillator.  
 
Dr. Xu earned his Ph.D. from the University of California, Los Angeles. 
He studied heavy flavor quarks in heavy ion collisions created at the 
Brookhaven National Lab and measured the theta13 neutrino mixing 
angle with the Daya Bay Reactor Neutrino Experiment. He worked at Los 
Alamos National Lab and the University of North Carolina-Chapel Hill, 
focusing on understanding the properties of neutrinos. He joined USD in 
2016.

NSF EPSCoR created the RII Track-4 program to provide opportunities for non-tenured investigators 
to further develop their individual research potential through extended collaborative visits to the 
nation’s premier private, governmental or academic research centers. Through these visits, the 
EPSCoR Research Fellows learn new techniques, benefit from access to unique equipment and 
facilities, and shift their research toward transformative new directions.

The experience gained through the fellowship is intended to provide a foundation for research 
collaborations that span the recipient’s entire career. These benefits to the Fellows are also expected 
to in turn enhance the research capacity of their institutions and jurisdictions.

Visit our website for links to more information about this exciting research!

Researchers Receive EPSCoR Track 4 Awards
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The Education and Outreach (E&O) team at Sanford Underground Research Facility (Sanford Lab) knows 
an awful lot about how to distill esoteric scientific ideas for K-12 learners. They are also experts at 
providing professional development 
opportunities for South Dakota educators. 
Starting in 2020, their work in science 
education and workforce development 
will serve as a statewide model.

In September, NSF awarded a five-year 
$20 million grant to the SD EPSCoR and 
the South Dakota Board of Regents. 
The project, titled “Beyond the 2020 
Vision: Building Research, Education 
and Innovation Partnerships for South 
Dakota,” will not only advance the study 
of biofilms in the state, but also spur 
the development of statewide science 
education and workforce development 
infrastructure.

As part of the grant, teacher workshops 
will be conducted at six locations 
throughout South Dakota each summer 
with a goal to support hundreds of K-12 
teachers in providing tens of thousands of 
students with engaging hands-on science experiences over the next five years.

“Sanford Lab’s E&O team will develop the model for teacher professional development and the curriculum 
modules. This team has proven experience developing high-quality training and materials. Our goal is to 
take the model they’ve used and apply it to the science of biofilms to connect the education component to 
the research this grant supports,” said Dr. Ben Sayler, Director of the Center for the Advancement of Math 
and Science Education and professor of physical science and mathematics at Black Hills State University. 
Sayler will lead the STEM education activities involving all partner institutions to develop new STEM 
curriculum modules and train K-12 teachers to implement the modules.

Deb Wolf, E&O director, says the three-day professional development courses will focus on how to achieve 
South Dakota science standards in the classroom by leveraging natural phenomena that inspire student 
curiosity. With six courses held in various locations across the state annually, the program will reach 180 
educators each year for five years.

“Our team is purposefully choosing to host these trainings in rural locations,” Wolf said. “When you live 
in a remote area, your opportunities to come together as professionals are fairly limited. We want to make 
it as convenient as possible for a community of educators to come together and build collective efficacy. I 
think that’s really powerful.”

The workshops will also demonstrate how Sanford Lab’s E&O team has leveraged the science taking place 
at Sanford Lab to create curriculum modules. These modules, which include all the tools a teacher  for 5-20 
hours of instruction, will serve as a model for teams creating new educational resources linked to EPSCoR-

EPSCoR Grant Fuels Science Education in SD

Sanford Lab’s Education and Outreach team’s work will be utilized as a statewide model

By: Erin Broberg, Sanford Lab Communications

Science Education, continued on page 9...

Sanford Lab’s Education and Outreach team members from left to right: 
Julie Dahl, Becky Bundy, Deb Wolf and Peggy Norris. Photo by  
Nick Hubbard



funded biofilm research.

“By integrating biofilm research into our educational resources, we can show students that scientific 
research with meaningful applications is happening in our state and that they can be a part of it,” Sayler 
said.

“For our team, playing this role in the program means that our work has been well-received in the state of 
South Dakota and, more importantly, is effective at supporting our fantastic educators,” Wolf said.

...Science Ed, Continued from page 8.
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The CPING researchers will also be training undergraduates and faculty 
from 60 institutions in 18 EPSCoR states.

“We sent questionnaires to other educational institutions within the 
EPSCoR states to identify researchers who are interested in learning about 
genomic and bioinformatics,” said Latvis. The responses will help identify 
faculty scientists to participate in a five-day boot camp in year two of the 
grant. Training materials, tutorials and laboratory protocols will also be 
available.

“The emphasis is on training future trainers,” she added. The consortium 
seeks to train 36 faculty members from regional colleges and universities, 
including tribal colleges.

One graduate student will be involved in the project at each research hub. Furthermore, 39 
undergraduate students will receive hands-on training in genomic analysis techniques and 
bioinformatics through the consortium’s summer research experiences for undergraduates. 
Students can apply for REUs at any of the consortium hubs. 

In addition, scientists worldwide will have access to the information the researchers gather 
through GenBank®, an open-access, federal database for genetic data. As a result, Latvis said, 
“the impact of this research will be much larger than the project itself.” 

Training faculty, students

The researchers had to establish that they could successfully extract high quality DNA from 
specimens more than 100 years old. Latvis did so with the help of professor Jose Gonzalez, who 
will be assisting with the project through SDSU’s genome sequencing facility. 

“Using DNA extracted from these historic specimens, we can capture genetic information at the 
start of an invasion and then look at changes that might be happening through time with these 
populations,” Latvis explained. 

In addition, Latvis also gathers information from plant collections in other states, including 
California and Idaho, as well as in Russia and Ukraine, where this species of tumbleweed likely 
originated.

..Russian Thistle, .Continued from page 5.

Maribeth Latvis
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Marie Severson is a current Graduate Research Assistant 
at the University of South Dakota (USD). She’s involved 
with the USD Neuroscience, Nanotechnology & Networks 
Program (N3) and Basic Biomedical Sciences Department. 
She also received her undergraduate degree from USD in 
Biology.

Severson participates in research that explores the 
adequacy of Metal-organic Supercontainers (MOSC) 
nanoparticles in reducing methamphetamine (METH) 
neurotoxicity in an animal model. This extremely small 
molecule has the ability to bind excess neurotransmitters 
that are released when METH is ingested. The excess 
neurotransmitters (dopamine, serotonin etc…) cause toxic 
effects in the brain, so the group is trying to reduce this 
toxicity before the negative cascade occurs in users. 

“Research has taught me that it’s okay if something doesn’t 
work and that almost no one gets it right the first time,” 
remarked Severson. “Trying new things in the lab and 
building on these learning experiences within a team 
setting are some of the things I love about participating in 
research.”

Besides the fact that she gets to work with rats, working on research that may one day be part of a 
solution to a world-wide health concern (METH addiction/overdose) has driven Severson to pursue 
a Science, Technology, Engineering and Mathematics (STEM)-related career. 

One developmental program she has taken advantage of is the Science Communication Program 
run by Rhea Waldman out of the South Dakota Discovery Center in Pierre. The workshops are 
based on the National Science Foundation-funded Portal to the Public approach that trains 
scientists to connect with the public and other audiences. Severson also recently started an 
internship with the SD EPSCoR office.

“My participation in the USD N3 program requires an internship, and since I’ve been involved in 
different programs that partner with SD EPSCoR, I thought an internship with them would be a 
great fit to explore how I might work with nonprofit STEM organizations in the future.”

When she’s not in the lab or plugging away at her studies, Severson loves traveling, visiting 
museums, teaching her daughter about nature and bike-riding with her family.  

Student Researcher Spotlight:  
Marie Severson



This material is based upon work supported by the National Science Foundation/EPSCoR Award OIA-1849206 and by 
the State of South Dakota. Any opinions, findings, and conclusions or recommendations expressed in this material are 
those of the author(s) and do not necessarily reflect the views of the National Science Foundation.
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