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Rolf Weberg (left) and UMD Interim Chancellor David McMillan at U.S. Steel Taconite facility in Keewatin, Minn., December 2, 2022.

Happy New Year and welcome to 2023! Like a new snowfall, there is something refreshing about starting
a new year — a smooth, clean, open field with many possible routes — but guided by preparation and
experience, a new track is created, adjusted and reinforced.

Last year was an exciting one with new faces, emerging opportunities and advances across the Institute.
This year, we look forward to sharing more stories and updates on how our three strategic research
initiatives are delivering results and opportunity to Minnesota and the nation. The NRRI team looks
forward to continuing to strengthen our research community both internally and through expanding our
external partnerships and collaborations.

We all wish you a safe and prosperous 2023. | look forward to hearing from you or seeing you at one of
our facilities or events. Thank you for your continued support.

Rolf Weberg
/ NRRI Executive Director

nrriinfo@d.umn.edu
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Top 5 Stories of 2022
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Fisher kits play in and around the artificial den boxes deployed for the research project, but females did not seem to raise kits in
them.

What NRRI research stories got the most attention in 20227

#5 Dad was wrong. Money can grow on trees. A NRRI report on Ecosystem Services applies a monetary
value to Minnesota School Trust Lands' ability to store carbon and improve environmental health.

#4 Preparing our forests for 2100: NRRI's ForCAST modeling tool helps forest resource managers plan
for environmental changes and impacts to wildlife and industries.

#3 [Video] For what's ahead: See our research in action. NRRI is focused on innovative research
solutions for Minnesota and beyond.

#2 Einicky fishers bypass boxes for raising kits: Research effort to provide artificial tree cavities attracted

some fishers, other wildlife; expanded project will study predators
And the number one, most read story of 2022...... [drum roll']

#1 Tiff's Tips - Reduce food waste in four easy steps: NRRI Sustainability Coordinator Tiffany Sprague
shares how to reduce food waste at home, plus a bonus!

Thanks to all of our loyal readers. Please share our newsletter with others who want good reading about
great research.
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40 Years! NRRI research (still) goes to work

Institute was formed in 1983 as a tool for informed legislative
decision making

Minnesota Governor Rudy Perpich holds a specially designed poster drawn to reflect the goals and mission of the newly formed
Natural Resources Research Institute. (NRRI photo archives c1986)

June Breneman
Jan 10, 2023

This year we are celebrating the year NRRI was signed into legislation, 1983. These are a few research
highlights over the past 40 years at NRRI.

1980s

1983 — Governor Rudy Perpich and Minnesota legislators create the Natural Resources Research
Institute at the University of Minnesota Duluth. Ongoing State Special funding of $2.4 million is allocated
for this unique endeavor.

1985 — The Economic Geology Group is established to focus on the non-ferrous mining potential of
Minnesota.

1986 — Abandoned air defense building is donated to the University
and remodeled for NRRI. U.S. Steel turns over management of
research lab to NRRI. Permanent University Trust Fund royalties are
dedicated to NRRI minerals research.

Photo left: SAGE building circa 1960
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1987 — Wood research assists Potlatch Corp. using donated, industrial scale wood composite equipment.

1988 — NRRI and the Center for Economic Development form Innovation Grants to develop new products
with wood, peat and clay resources. Permitting, impact studies and technical assistance lead to opening
of Minnesota Sphagnum, Inc., creating 34 new rural jobs.

1989 — Study finds long lasting impact of logging and agriculture on stream habitat. Geographic

Information Systems Lab is established at NRRI for ecological applications with funding from the National
Science Foundation.

1990s

1990 — Minnesota legislature includes $2.5 million in bonding bill for NRRI remodeling.
1991 — Entrepreneurial Development Program brings business process education to NRRI researchers.

1992 — Aquatic research informs potential of intensive aquaculture in mine pit lakes by assessing risks
and costs for nutrient removal.

1993 — Upjohn pharmaceutical company identifies a new family of AIDS-inhibiting compounds using
computer software designed by NRRI scientists.

1994 — 3,000 acres in NW Minnesota are selected to grow NRRI short-rotation hybrid poplar.

1995 — NRRI research expands aspen markets to furniture products. Forest ecologist designs computer
model to predict tree growth in climate change scenarios.

1996 — NRRI tests column flotation to remove silica and recover more
iron from taconite.

Photo right: Man sits at microscope

1997 — NRRI tests innovative wastewater treatment systems to help
maintain water quality in challenging conditions. WaterOnTheWeb.org
is launched as an unprecedented educational curriculum tool using
real-time data.

1998 — U.S. Air Force funds research to predict hazards of airplane deicing agents.

1999 — Effect of UV-B radiation on amphibians is studied. Map of clay resources supports three major
Minnesota clay producers.
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2000s

2000 — Wallbridge Mining explores Duluth Complex as a result of NRRI economic geology data.
LakeAccess.org informs metro area residents about effectiveness of ban on lawn fertilizers.

2001 — Wood group helps skate park manufacturers streamline production. NRRI wins $6 million grant
from Environmental Protection Agency to develop indicators of the condition of Great Lakes coastal
areas.

2002 — Minerals lab builds pilot-scale furnace for Direct Reduced Iron nodule research.

2003 — NRRI studies impact of invasive gypsy moths on Minnesota forests. Rapid prototype center opens
at NRRI to serve northern Minnesota businesses.

Photo left: Two men wade in waist-high stream setting fyke net.

2004 — DuluthStreams.org website educates communities in
stormwater and watershed issues. Research reveals non-native
earthworms are negatively affecting hardwood forests.

2005 — Lean manufacturing training helps Minnesota wood
products businesses stay competitive. Weber family endowment
advances science of stream restoration and protection.

2006 — Testing of structural integrity of wood bridges leads to better care and cost savings. NRRI’s high
temperature reduction furnace produces tungsten metal powder from tungsten oxide for business
start-up.

2007 — UMD & NRRI develop Precambrian Research Center to educate future economic geologists.

2008 — NRRI leads research on threatened Canada Lynx. New wood pellet standards are developed to
improve biofuels.

2009 — Research on beneficial uses for taconite waste rock leads to Laurentian Aggregate now shipping
over one million tons of byproduct.

2010s

2010 — NRRI geologically describes one million feet of drill core from the Duluth Complex, the backbone
of the state’s evolving non-ferrous mining industry.

2011 — Fast-growing poplar trees developed at NRRI get national attention for biofuels resource. Drained
fens peatland is restored and approved for sale of more than 500 wetland credits.
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2012 — Small, local archery products manufacturer gets product development and testing assistance
creating new jobs.

2013 — Pilot scale kiln installed to thermally modify wood for high
value markets.

Photo right: Two men in safety glasses inspect a piece of wood
2014 — Center for Economic Development encourages young
entrepreneurship with Teen Enterprise. Geologists characterize

bedrock of Hwy. 53 reroute to allow for expanded mining.

2015 — Scientists test technologies for efficient removal of
invasive species from ship ballasts.

2016 — State legislature provides NRRI with $2.6M for five Mining & Water Innovation projects. Report on
breeding birds in Minnesota’s Agassiz Lowlands guides foresters in sensitive birding area.

2017 — NRRI announces hydrometallurgical processing of Minnesota ilmenite into high purity titanium
dioxide. NRRI receives a $2 million increase from the legislature to fund ongoing research activities.

2018 — Online, interactive Breeding Bird Atlas is published in collaboration with Audubon Minnesota.
NRRI names collaboration space in honor of Governor Rudy Perpich and Judge Gerald Heaney for their
leadership in establishing the institute.

2019 — Ecological and biological studies in the St. Louis River Estuary inform progress toward restoration.
Renewable Energy Lab demonstrates electrical generation with advanced wood fuels and produces
horticultural biochar soil amendment from raw biomass.

2019 - NRRI completed eight technical reports associated with MN-state funded Taconite Workers Health
Study in a collaborative effort focused on evaluating past and present airborne particulates in Minnesota

taconite plants and Iron Range communities to understand the relationship between air quality and
elevated mesothelioma cases.

2020s

NRRI will continue to deliver applied research solutions for Minnesota and beyond!
2023 - 40th anniversary of NRRI being signed into legislation.

To be continued...
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Tiff's Tip #12: Resolutions for a New Year of
Eco-Living

Editor's Note: Tiffany Sprague is NRRI's Sustainability Coordinator (among other things!) helping us all
live out our best, most sustainable lives at work and at home. This is her occasional blog.

Why hello friends, family, followers and fans! It's been a hot minute. | got a bit bogged down at the end of
2022 with work and life. | know it may be hard to believe | live a life outside of sorting recycling, tracking
my carbon footprint and bringing you all.the.tips. (Like in grade school, when you see your teacher at the
grocery store -- your tiny child brain nearly exploding!)

Like everyone, | resolve to be a completely different person in 2023, a superbly better version of my 2022
self. Easily accomplishable. Besides organizing every corner of my home, following in the ways of my
rabbit ancestors and consuming my body weight in darky leafy greens on a daily basis, | also like to toss
in a sustainability goal or two every year. This year we resolved to revisit a habit
we used to have — making our own dairy-free milk.

Do you also wish to have a sustainability goal for 2023 but are unsure where to
start? Well, you've come to the right place. | conveniently have a few tips to help

you on your journey.

Photo right: Tiffany Sprague

The Kitchen

If you've been reading Tiff’'s Tips for a while, | know this is starting to sound like a broken record (Do the
kids even say this anymore? Do they even know what records are?! Sigh.), but meals and snacks are one
of the easiest ways for us to get hip with it and generate less waste. Some tips:

e Compost food scraps. Check with your community for commercial compost options, or start up
a backyard composter, worm bin in the home, maybe one of those new fancy countertop
machines, or get some chickens. Tiff’'s Tips from March 2022 has more details on this.

e Make one snack that you typically buy packaged. Or, can you switch from a single-wrapped
version of your snack to finding it in bulk? Then you can portion out your snack into a reusable
container! July 2021’s article on snacks and travel gives all the deets.

e Make milk! If you want to be just like me (obvi), and resolve to make your own milk this year,
then you need to make sure you have a good blender, a nut milk machine, or a backyard cow. I'd
recommend checking with your community’s ordinances to see if you can have a cow first before
you go too far down this path. If a cow is out, and oats are in, then grab your blender, and
cheesecloth or nut milk bag, and get to blending and squeezing. The internet is your oyster for
homemade dairy-free milk recipes, and I've included my go-to recipe at the end. Your trash can
will thank you when it is no longer full of milk cartons each week. Yes, plastic jugs can be
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recycled, but those waxed-lined cartons are typically trash; each community has a different policy
on these so check with your waste hauler.

Your Lawn & Garden

While | know many of us are still bundled up inside looking out upon a winter wonderland, it is never too
early to start thinking about your landscaping situation. Also, this allows you to push off this goal for a few
more months, giving you time to implement your new workout routine and perfect your kale salad recipe
in the meantime. A win-win!

e Stop mowing. Okay, maybe that feels dramatic, but what about mowing less? Or, converting a
small section of lawn to a garden?! Vegetable garden. Pollinator garden. Native grasses garden.
The options are endless, and the October 2021 and May 2022 articles provide further
landscaping inspiration.

e Hold the salt. Those beautiful flowers, and even your grass, are not huge fans of a salty
situation. Tackle the NaCl (sodium chloride, non-chemists!), and make sure to shovel to the best
of your abilities, scatter salt on days above 15 degrees F, and a coffee cup’s worth of salt will
likely do. January 2022’s article tells you how to salt smart!

e Bring the garden indoors! Okay, maybe it really is too early to start planning the yard of your
dreams, so let’s bring the outdoors in. A windowsill herb garden would pump out a little oxygen,
reduce packaging waste (why must herbs come in those plastic containers?!), add a little green to
your life, and give you someone to talk to on those chilly, dark January nights. Our cat
unfortunately does not allow herb gardens to live, but we did discover she detests lavender, so
we have our first indoor plant in 16 years! We now make little lavender sachets we put in our
pillowcases to lull us into a fragrant, deep sleep.

Start Small

In short, your resolutions should not make you feel guilty about what you are, or are not, doing. Identify
where you can make a positive impact for our planet that is obtainable, fits your lifestyle, and makes you
feel good. Maybe it is remembering to bring your reusable bags to the store this week. Or getting your
fancy coffee beverage in a travel mug, rather than a throw-away cup. How about thrifting that new
sweater or piece of furniture? Or, for just one week, skipping the individually plastic wrapped string
cheese. Whatever your goal, a commitment towards reducing your impact and supporting our natural
resources is a positive step forward.

May the new year be filled with happiness (and not single-use plastic).
Until next month,

Tiff
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Bonus: Homemade Almond Milk Recipe

Ingredients:

1 cup raw almonds
4 cups water

1 tbsp maple syrup
Pinch salt

Directions:

Place almonds in bowl, cover with water, soak 8 hours or overnight.

Drain almonds and rinse them.

Place almonds, 4 cups water, maple and salt in blender and blend for 2 minutes (seriously, 2 minutes, set
a timer).

Pour milk through cheesecloth or a nut milk bag (make sure to have a container below to catch the milk).
Squeeze, squeeze, squeeze and squeeze some more.

Store milk in fridge for ~3 days. Compost pulp or look up how to dry it and use it in baking.

In the News: Deer Collisions

NRRI wildlife biologist, Ron Moen, is researching how, when and why deer
and vehicles collide on Minnesota roads. This MNnDOT funded project aims

ﬁ to reduce collisions for safer roads.
4 Biologist Ron Moen spent the past year documenting information about

deer-vehicle collisions as part of the study.

WTP Radio (11 min.)>
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About NRRI

The Natural Resources Research Institute was established by the Minnesota legislature in 1983 as an
applied science and engineering research organization to inform state citizens and decision-makers while
leveraging the power of the University of Minnesota. The forward-looking charter provided by the
Legislature is to foster the economic development of Minnesota’s natural resources in an
environmentally sound manner to promote private sector employment. We are a mission-driven,
project-focused team working to create opportunities for natural resource stewardship.

As part of the University of Minnesota system research enterprise, the Natural Resources Research
Institute (NRRI) employs over 140 scientists, engineers, technicians, staff and students in two industrial
research facilities.

Two Industrial Research Facilities

NRRI has extensive laboratory capabilities to discover and deliver at the bench-to-pilot scales, reducing
risk inherent in commercializing innovations. NRRI Duluth has 19 labs to meet the needs of land, wildlife,
water and minerals research. There’s also an additive manufacturing lab and several technology
development labs. NRRI Coleraine is a 27-acre site focused on minerals and bio-based energy research.

NRRI Mission

Deliver integrated research solutions that value our resources, environment and economy for a
sustainable and resilient future.

NRRI Vision

Discover the economy of the future.

Find out more: NRRI website / Facebook / Twitter / Instagram / YouTube / LinkedIn
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