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Ditches and culverts are important
for stormwater management.
NRRI lends expertise...

~Growing Strong Industries
					 ~ D e v e l o p i n g N e w I d e a s
								 ~ N u r t u r i n g N a t u r a l R e s o u r c e s

From the Director: Rolf T. Weberg

A Note of Introduction
laborer for a construction firm, I
migrated north to Duluth to attend
UMD. There, under the influence
of mentors Bob Carlson, Vince
Magnuson and Larry Thompson,
I graduated with (surprise) a
bachelor’s degree in chemistry in
1982. That fall, I headed west to the
University of Colorado, Boulder
for graduate school, completing my
PhD in inorganic/organometallic
chemistry in 1986 and meeting my
future wife Libby, also an inorganic
chemist. Following a postdoctoral
appointment at Colorado State
and another at the University of
Colorado – and after thoroughly
enjoying the Rocky Mountains
environment – Libby and I married
and accepted offers from DuPont
in 1988.

Rolf Weberg (right) learns about product
testing from NRRI Scientist Victor Krause.

A

s I write this, it’s been 35
“boots on the ground” days
since my return to Duluth and my
arrival at NRRI. While the days
have been long and busy, I have
been heartened by the welcome,
commitment and assistance offered
to me by the NRRI staff, UMD
colleagues and Duluth business
leaders. My family and I are excited
about the prospects of living in
Duluth and becoming part of the
UMD/NRRI, Duluth and Northern
Minnesota community.
While my early years were spent
in Saint Paul, Minnesota, I grew up
in Mankato where my father was
an organic chemistry professor at
Mankato State University and my
mother was a chemistry instructor
at Bethany College. After becoming
proficient in the art of corn
detasseling and working as a general
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For the past 25 years, I have had a
broad and rewarding career in the
DuPont Research and Development
organization, contributing to the
printing and publishing industry,
the medical products industry
and most recently, the building
products industry. The experiences
associated with these industries
expanded my skill set to include
polymer chemistry, composite
materials and material science. My
latest assignment was as global
technology manager for the Building
Innovations division of DuPont.
The decision to leave DuPont,
a developing career and many
friends and colleagues around the
world was very difficult. However,
the opportunity to contribute as
director of NRRI was so unique
and attractive that, in the end,
the decision was clear. It was the
mission that pulled me in – high
quality science and technology to
deliver data and approaches for
the responsible use of Minnesota’s
natural resources for a sustainable
economy – and my deep appreciation
for the unique, natural environment
of Minnesota.

This challenge resonated strongly
with me and I feel that my
experiences over the last 25 years
have prepared me to engage
the stakeholders of the state of
Minnesota with the research engine
at NRRI. The other force that drove
my decision was the impressive
staff at NRRI. This organization is
one of the most friendly, dedicated
and hard-working I have engaged
with and has an unwavering
commitment to Minnesota.
Former Director Mike Lalich helped
create NRRI and developed it into
this gem within the University
system – a fantastic foundation for
future contributions. Mike has been
a key resource as I have come on
board and I will continue to rely on
his perspective. I would also like
to recognize Lucinda Johnson, the
interim director for nine months,
who delivered a supreme effort in
keeping the organization moving
forward while continuing to execute
her “day job” as center director.
As I continue to engage and learn,
I look forward to driving the
NRRI mission with this team and
enhancing the recognition of NRRI
as a premier research institute for
responsible use of natural resources
and environmental management
in the delivery of sustainable
communities and employment. I
am anxious to develop relationships
with our stakeholders, our
University colleagues in Duluth and
the Twin Cities, and the business
community in the interest of
delivering critical information, tools
and solutions for Minnesota.
It’s great to be back! I’m going to be
busy… but I wouldn’t want it any
other way.

Ditch Digging 101
Guidebook
shows best
practices
for
roadside
water
control

Forget every
lame cliché
you’ve heard
about ditch
diggers.
Water is
powerful and
controlling
it is
complicated.
An advanced
degree
in civil
engineering
would be
very useful. You might also want
minor degrees in botany, aquatic
sciences and mechanics.
What’s so hard about digging a
ditch? Get the slope wrong and
water flow erodes the sides. Put the
culverts in at the wrong height or
angle and problems crop up further
down the system. Invasive plants
can be spread. Endangered or rare
plants can be exterminated. Backedup water can ruin the adjacent road
bed making travel difficult. And
then there’s the trash and pollutants
that get washed into ditches and
flow directly to the nearest stream
or lake. What’s the best way to deal
with all that?
“I did a study with road
maintenance folks in 2006 on what,
exactly, are the issues they face
with water flow in ditches,” said
NRRI Aquatic Ecologist Valerie
Brady. “The number one thing they
asked for is a good guidebook to
teach the maintenance workers the
basics of ditch management.”
The “Field Guide for Rural
Roadside Ditch Maintenance”
will be published in August with
funding from the Great Lakes
Restoration Initiative and the
Minnesota Pollution Control
Agency. Brady is leading the effort
with assistance from Minnesota Sea
Grant’s Jesse Schomberg.
The big problems with rural road
ditches can be distilled to two:
pollutants and the water flow rate.
It might be easier if you think of
ditches as streams – man-made
streams that send rain water where
we want it to go. And, like a stream,

if the flow is extra strong during a
rainstorm, erosion will expose soil
which muddies the water that flows
to the nearby real streams.
“If you walk into a forested area you
can see how water flows in a very
diffused way, over rocks and plants
and roots which pull water into
the soil,” Brady explained. “On the
other hand, our ditches push high
volumes of water very rapidly into
streams during rainstorms.”
What happens next is what
people don’t like: erosion that can
damage property and roads as the
stream restructures to handle the
high water volume. So building
ditches that slow down the water
is important. Plants help, but that
doesn’t happen as naturally as you’d
think in northeastern Minnesota’s
clay soils. Large rocks also slow the
flow and catch some of the dirt.
“But we don’t have perfect
solutions. We have to move water
off the road for safety issues and
we can’t pond water in the ditches
because we’ll grow mosquitoes
and saturate the roadbed, which
causes it to degrade more rapidly,”
said Brady.
The Field Guide addresses these
concerns and much more in a
very straight-forward format,
specifically written for northeastern
Minnesota’s county and township
maintenance crews. It’s designed
to keep in the cab of the excavator
for easy reference. An advisory
committee provided input and
engineering consultants made sure
the technical details were covered.
In the front of the book is a
“Ditch Problem Checklist” with
drawings, photos and clues for easy
reference. It also comes with a slope
measuring template to visually
guide the excavator in creating
proper ditch slopes.
“The goal is to do ditch
maintenance in a way that is most
protective of our aquatic resources
while still protecting the road and
traffic,” said Brady. “We’ll try to
get this guidebook into the hands
of everybody in this region who is
doing ditch maintenance.”

Perspective
With the melting this spring of almost
record amounts of winter snow
accumulation topped off with excessive
rain into June, water management
in 2014 is more important than ever.
Improper maintenance on ditches
escalates problems relative to how
high the water is flowing.
The City of Duluth alone has over 100
miles of ditches, according to Duluth’s
Program Coordinator Chris Kleist.
“Maintaining them is a tremendous
task under normal circumstances and
the flood in 2012 added an entirely
new level of complexity,” he said.
“Uphill washouts filled downhill ditches
and ditch lines near the escarpment
were cut deeper.”
City crews continue to clean and
maintain ditches year-round and Kleist
expects that it may still take several
more years to fully clean all of the
flood-ravaged ditches.
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W

hen propane prices spiked to
$6.67 per gallon this winter
– nearly triple the cost of a year
ago – it took a huge chunk out of
many business owner’s bottom lines
and facilities manager’s budgets.
Wouldn’t it be helpful if a team
of experts went to those propaneheated buildings to find out if there
were alternatives to get them off the
propane roller coaster? Even better,
if the team helped procure funding
for an indepth feasibility study
and funding to get the equipment
installed?

Wood Energy Team reaches
out to energize fuel alternatives

That’s exactly what a newly formed
Minnesota Statewide Wood Energy
Team is setting out to do. NRRI
is one of the initiators of the team
and a core team member. As the
name states, the group is focused on
promoting wood fuel in a variety of
forms – chips, pellets or large wood
chunks – in biomass boiler systems
in private sector businesses and
community buildings.
“Wood offers much more stable
and predictable long-term pricing,”
explained Brian Brashaw, NRRI
forest products program director. “It
utilizes lower value wood species and
keeps energy dollars local.”
The benefits of using wood as a
propane replacement are many. From
a forest management standpoint
it helps reduce forest fire risk by
harvesting underutilized species. It
gives work to loggers and truckers,
boiler manufacturers and sales people,
wood chip and pellet producers…
creating local dollars right down
the supply chain. In addition to
creating markets for chips and
residues, the team hopes to generate
enough demand to necessitate the
construction of a new pellet plant
in Minnesota, creating even more
local jobs.
“Many organizations have been
working independently to move
biomass fuels forward,” Brashaw
said. “This team-approach allows
us to focus our efforts, improve
organization and communication,
and target candidates for converting
to woody biomass from high cost
fossil fuels.”
Finding business owners and building
managers who would gain the most
economic benefit from conversion to
a biomass boiler is at the crux of the
team’s efforts. An important “first
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Dennis Becker, U of M Forest Resources, indicates two years of boiler improvement during a site
visit with Tim Hagen, NRRI, and Cal Mayers, Kelliher School Facilities Manager.

swipe” will be assisted by a mobile
app – software designed to do a
cost comparison of current heating
costs versus costs after converting
to wood resources. It will also
factor in heating value, fuel costs,
estimated installation costs and
determine the payback period for the
investment. Ultimately, the app will
help communities and schools with
limited resources understand the
scope and cost of converting to wood
energy before investing.
“A wide variety of people, right
down to a school principal, can do
some sophisticated hand-waving to
understand the key variables that
will make or break the project,”
explained Dennis Becker, whose
team developed the app. Becker is an
associate professor in the University
of Minnesota’s Department of Forest
Resources. “It is a more efficient use
of time and money, so that biofuel
conversions that make sense can
move forward with more detailed
analysis, and hopefully to the final
design phase.”

NRRI has been visiting Minnesota
businesses and institutions with
Becker to assess the viability of
biomass heating investments.
The team is funded by a $250,000
grant from the U.S. Department of
Agriculture. Along with NRRI, the
core team includes representatives
from the Minnesota Department
of Natural Resources, University
of Minnesota Twin Cities, USDA
Forest Service Wood Education and
Resources Center, Clean Energy
Resource Teams, Dovetail Partners
and the Headwaters and Arrowhead
Regional Economic Development
Commissions.
“The strength of this team is in
the 22 partners coming together to
advance wood energy,” said Anna
Dirkswager, biomass coordinator at
the Minnesota DNR. “It’s a synergy
of a variety of goals for our state –
greenhouse gas reduction, alternative
fuels for people using delivered
fuels and propane, and it helps
the economy.”

Citizens help scientists ID important spring pools

C

ami Putzke might not be
famous, but she has a pond in
Jay Cooke Park named after
her. How many people can say that?
Cami-1 is about the size of a park
kiddy pool and about as deep, but it
won’t last the summer. It’s a vernal
(spring) pool, which means it’s
temporary, but it plays an important
– if ephemeral – role in the forest
ecosystem. Putzke, who works for a
print shop by day, documented the
pool’s existence for research, so she
got to name it.
Every spring, many pools of water
form in the forests of northern
Minnesota. They provide breeding
habitat for frogs and insects, boost
biodiversity and prevent floods –
only to dry up before summer’s
end. The problem is that these
important vernal pools are largely
undocumented and, therefore,
challenging to study or protect.
That’s why NRRI Scientists Jennifer
Olker and Ryan Hueffmeier are
rounding up volunteers like Cami
Putzke, to seek out and collect basic
data on vernal pools in northeastern
Minnesota, primarily along the
North Shore of Lake Superior.
“Citizen Science is not only a fun,
hands-on learning experience for
volunteers, but it’s crucial to our
research,” said Olker, lead scientist
on the project. “We can only cover
so much land on our own. We need
their eyes and galoshes out there to
gather data.”
Olker and Hueffmeier held six
workshops and field sessions
throughout the spring to train
volunteers on how to document the
vernal pools. It attracted the interest
of more than a dozen volunteers,
from pre-teens to retired folks, who
enjoy spending time in the woods and

want to lend a hand in expanding
environmental knowledge and
protection. Vernal pools are critical
habitat for wood frogs, blue-spotted
salamanders and fairy shrimp – vital
links in the forest food chain. With
the documentation of the temporary
ponds, forest resource managers can
make better decisions about how
to avoid logging through the pools
to keep a variety of pool types on
the landscape.
“As you can imagine, loggers
have no idea where the pools are
in the winter, when the Forest
Service establishes logging routes,”
Hueffmeier explained. “With
detailed maps and information on
the pools, we can help them.”
GIS mapping technology has
helped the scientists map potential
vernal pools, but black splotches
on the maps could be shadows or
other dark masses. Volunteers are
needed to get out into the woods
to locate and verify. They’re asked
to measure, photograph, look for
critters and note vegetation… “And
most important: get the latitude
and longitude of the wetland,” said
Hueffmeier. “Without that for the
map, the information is useless.”
An hour of classroom time taught
the volunteers how to identify
vernal pools, necessary field

gear and vital documentation
information. In the woods,
volunteers got a close look at the
vibrancy of life often overlooked
in these small pools – large clusters
of frog eggs, midge larvae and
(unfortunately) mosquitoes ready
to hatch.
“If you consider the amazing food
source provided in this one pond
and how many critters up the food
chain it feeds, then multiply that by
hundreds of small vernal pools, it
becomes easier to understand how
vital they are,” said Olker.
The Vernal Pool Workshops and
field sessions are being conducted
through July. The research is funded
by the Lake Superior Minnesota
Coastal Zone Program.

Did you know?
The fact that vernal pools dry up each year is
important because that means they are fish-free
and safe habitat for frogs and bugs.
In the last 200 years, 43 percent of all wetlands in
Minnesota have been destroyed.
Loss of vernal pools is undocumented because
of their small size. They are not included in the
national wetlands inventory, which results in no
legal protection.
Vernal pools are highly sensitive to disturbance,
including land use and climate change.
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GROWING INTEREST IN GROWING FUELS
NRRI helps map out energy potential across the U.S.

T

hanks to NRRI’s decades of
work breeding tree species in the
greenhouse, the United States will be
ready with fast-growing energy crops
to fuel alternative energy resources.
NRRI’s Populus deltoides species and other
hybrids are in the line-up with sorghum,
switchgrass, willow, energy cane and
others that are being tested for conversion
to biofuels for alternatives to gasoline and
diesel fuel.
But just how much can we expect to grow
and harvest across the U.S.? NRRI’s Bill
Berguson is the best person in the country
to help answer that question. As leader of
the Department
of Energy’s
Woody Energy
Crops Team, and
with 25 years of
experience as
NRRI Forestry
Program Director,
Berguson was
asked to sort out
what role the fastgrowing hybrid
poplar could play
in the energy
crops arena.
NRRI has
invested almost 20 years of research into
generating fast-growing trees by crossbreeding various species of poplar from
around the world to select new, fastgrowing biomass hybrids.
“What is emerging is an invaluable stock
of genetic material that is becoming
utilized worldwide as capabilities and
knowledge develops further,” said NRRI
Director Rolf Weberg. “This program is a
gem for alternative fuel possibilities.”
Berguson coordinated the national dataset
and developed tools to standardize the
national biomass yield data for use in the
large-scale mapping effort. Then, working
with Oregon State University, his longterm poplar data was incorporated into a
national map that shows where poplar and
other crops can be grown and what yield
can be expected with current technologies.
“The energy markets are so huge that they
could use up any conceivable naturally
occurring or easily obtainable resource,”
Berguson explained. “If the economics of
biofuels prove to be competitive with more
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traditional fuels, eventually we have to
grow it.”
Dedicated energy crops will be more
expensive than what is currently available
as excess wood and harvest slash. But
crops – especially fast-growing and dense
crops, like hybrid poplar – are much more
controllable and predictable, which is
very important.
As part of the overall Regional Biomass
Partnership, NRRI is one of several
universities developing a sustainable
supply of biomass feedstock and has been
instrumental in growing hybrid trees
across the U.S.
The mapping project
was an outgrowth of
the 2005 Department
of Energy’s Billion
Ton report which
set out to estimate
“potential” biomass
nationally – forest,
agricultural and
energy crop resources
– available for
conversion to fuel.
NRRI played a key
role in updating
the report in 2011
to incorporate more rigorous methods.
The report projects that the U.S. could
have between 1.1 and 1.6 billion tons of
available, sustainable biomass for energy
use by 2030. The report’s lead organization
is the Oakridge National Laboratory
in Tennessee.
“We wanted to go wall-to-wall, get a
nationwide prospective of these crops,
understand their potential productivity,
growing range, resistance in temperature
extremes…” said Laurence Eaton, Natural
Resource Economist at Oakridge. “We
hope the map is used strategically for
planners and policymakers to identify
where there is significant yield potential to
do targeted investments.”
The next steps are to fully test and
optimize ways to make the biofuels.
Meanwhile, the maps will be continually
updated with new and better data inputs
to develop more clear information about
the resources. Bio-based liquid fuels are
starting to become reality through private
sector efforts of companies like POET
in South Dakota and DuPont Danisco
Cellulosic Ethanol, LLC, in Iowa.

NRRI’S HYBRID
POPLARS HOP
THE BIG POND
In Europe, where energy
costs are more than
double what is paid in the
U.S., there’s much more
interest in alternative
energy resources –
especially to generate
electricity and to replace
natural gas for heating.
That means there’s
interest from overseas
in NRRI’s hybrid poplars.
The National Institute
of Forest Research in
H anover, G er m any,
contacted NRRI to
get some of the fastgrowing tree material to
start their own nursery.
NRRI’s forestry program
was happy to share.
“There’s more political
will to reduce greenhouse gases in Europe,”
explained Forestry
Program Director Bill
Berguson. “And their
energy costs are
astronomical compared
to the U.S. They pay
almost three times
more for electricity, and
natural gas for heat
is terribly high there,
too. That’s why they’re
testing all the genetic
material they can find
to convert to renewable
fuels in Europe.”
The process has taken
two years, but NRRI’s
hybrid poplars are now
growing well – and fast
– in Europe to help
those countries develop
biomass fuel production.

Saving sand,
saving money
NRRI creates opportunity
for foundry sand recovery

S

and casting to make metal parts is at once ancient
and thoroughly modern. Today in Duluth’s
west end, ME Elecmetal casts 145 tons per day,
supplying large industrial components for Minnesota’s
mining industry, as well as other special order castings.
And to make high quality components, the foundry
needs high quality sand. The best sand, and the most
expensive, is a heavy mineral known as zircon. It has

TERMS:
Specific gravity (also called
relative density) is the ratio of the
mass of a solid or liquid to the mass
of an equal volume of distilled
water at 4 degrees Celsius.

the highest fusion point
(almost 5,000 degrees
Fahrenheit) doesn’t
expand in the mold
and has high thermal
conductivity. NRRI
is helping the Duluth
foundry make the most
of their valuable zircon
with an innovative
recovery process.
Zircon sand costs $1.64 a
pound while silica sand
is purchased at 2 cents a
pound. The cheaper sand
is used for the bulk of the
casting mold and zircon
is used for only the most
intricate parts of the
mold. But after the cast
is set and the metal part
is removed, the zircon
gets mixed with the
silica sand. Tom Waring,
quality manager at ME
Elecmetal, asked NRRI to
help them find a way to
separate the zircon from
the silica sand so that it
can be reused.

Zircon (zirconium silicate) is a
mineral belonging to the group
of nesosilicates. Zircon sand is a
compound of approximately twothirds zircon oxide (Zr2O) and onethird silica.

The old tried and true
“gold panning” process
where water separates
lighter contaminants
from the heavier gold
was considered, but the
foundry required a nonwater based process.
This was the challenge
given to NRRI Engineer
Tim Hagen.

Sand casting is a metal casting
process that uses sand as the mold
material. ME Elecmetal uses a
vacuum molding process for ferrous
and non-ferrous metals. Unbound
sand is compacted and hardened
around the pattern making a mold
into which molten metals can be
poured. The first evidence of molten
casting dates back to Assyrian King
Sennacherib (704 – 681 BC) who cast
massive bronze sculptures.

First, Hagen let the sand
particle size separate
75 percent of the silica
away from the zircon
by running it through a
70 mesh screen. Then,
knowing that zircon sand
has a specific gravity of
4.7 and pure silica is 2.65,
Hagen tried to work with
the most elemental force
of all – gravity.
With a leased vibrating
air table – think, air
hockey – positioned at a
slope, Hagen watched as
the lighter silica moved
away from the heavier
zircon which responds to
the vibration by travelling
uphill and concentrating
against a barrier where

it falls off and is collected.
After some fine-tuning
of the slope, vibration
frequency, air flow and
feed rate, Hagen showed
the process to Waring at
the foundry.
“It was like the brown
colored zircon particles
had marching orders to go
uphill on the table while
the whiter silica migrated
downward,” said Hagen.
“It was amazing to watch
as the particles separated by
specific gravity class.”
Analysis showed that the
air table process delivered
88 percent pure zircon.
The project team agreed
to scale-up the process and
the equipment was moved
to the foundry where
Hagen trained their staff to
separate larger quantities.
They successfully recovered
almost 300 pounds of zircon
with an average purity of
80 – 85 percent, valued at
about $500.
The next task was to find
out if that was pure enough
zircon concentrate to make
high quality metal parts.
The project team made
bolt cores in a casting with
the recovered zircon sand.
It worked well, meeting
stability and quality
penetration standards.
Waring is ready to move
ahead with an engineering
study to develop a process
flow sheet and consider
equipment purchase options
to fully integrate the
process into the foundry.
“The separation method,
the dry air table, works
for our application,” said
Waring. “Now we have to
figure out the next steps.
What will the system look
like on the plant-scale?
What size equipment do
we need?”
NRRI’s assistance will
help ME Elecmetal reduce
cost, recycle resources and
continue to produce high
quality metal components
for their customers.
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Placing a value on wetlands
Web program helps prioritize the best wetlands for restoration

T

here was a time not so very long ago
that wetlands were seen as potential
drylands that could provide food for
a quickly populating state. As people
immigrated to Minnesota in the 1800s,
they filled in swamps and established
farms. In some areas of the state, as
much as 90 percent of the wetlands have
been drained.
Today, we know more about the value of
wetlands – they store floodwater, filter
pollutants, provide important wildlife
habitat and more. Yet in boggy northern
Minnesota, if there are roads to be paved
or buildings to be built, there are likely
wetlands that will be filled. In that case,
the 1989 federal regulation called “No Net
Loss” is invoked and previously drained
wetlands are sought for restoration to
make up for the development.
But where? What areas show the greatest
signs for restoration success? What areas
would be a waste of time and money?
There are many parameters to consider
when choosing an area to restore – Is it
viable? How stressed is the land and by
what? What’s the goal of the restoration?
And those are just the starting questions;
from there it gets really complicated.
Ecological Informatics Specialist Terry
Brown, GIS expert Jeremy Erickson and
others at NRRI, developed a web-based
application that takes a user through
detailed steps to identify the best wetlands
for a particular restoration outcome. This
is a great app to have in the web toolbox
when development dictates the need for
wetland remediation credits.

and rankings were made to narrow down the best areas for
restoration depending on the needed outcome.
“We’re trying to reduce the landscape down to just a few
numbers across the whole map,” Brown explained. “But you
can’t represent something as complicated as an ecosystem
with one number or one range of values. There are so many
dimensions to it, detailed location-specific knowledge will
always be best. But managers need tools to see the big picture
as well.”
A way to rate the wetlands is necessary for the most effective
decision-making, so the researchers turned to a panel of experts
to provide weighting factors to balance the importance of
different parts of the system. Within the three components
of stress, viability and benefits are many other considerations.
Under “stress” for example, the tool can identify landcover,
proximity to roads, human population and whether there are
animal feedlots nearby. Each has an assigned level of stress that
is assessed for the particular project. After that, the user can
further define their area of interest, balance water quality and
habitat goals and cross reference other layers and imagery.
“These are relative importance ratings, so for example, it’s
saying barren land is half as stressful as pasture, but crops are
way at the top because of fertilizer application,” Brown said.
“It took some relatively simple arithmetic to keep everything
scaled together so that at the different levels you come up with
one scale of value for the stress components and one for the
viability, and so on.”
Wetland Prioritization Web Tool training begins this summer
in St. Cloud and Fergus Falls for resource managers. The
training is organized by the Minnesota Pollution Control
Agency who managed the three year project, which was funded
by the Clean Water, Land and Legacy Amendment.

“From industry’s point of view, they
could use the wetlands app as supporting
evidence for choosing a place to build a
wetland,” said Brown. “For management
agencies, it shows if they’re hitting areas
where the viability of the restoration is
high or the benefits are high… looking at
restorations as a whole.”
Previous work by the Bureau of Soil and
Water Resources and Ducks Unlimited
had produced two maps of potentially
restorable wetlands covering parts of the
state. NRRI's project generated a new
map of potential sites uniformly covering
all of Minnesota. Then, virtual grids were
made over the landscape across the state
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Identifying the most viable wetlands for restoration is easier with this web tool.

		 Harbor mud reveals
centuries of history

E

uan Reavie has the kind of job a three-year old might
think is just plain fun – it involves mud, lots of mud –
even in the dead of winter. In mid-March Reavie and his
crew hiked out on frozen water to a spot in the Duluth-Superior
harbor and sunk a long tube through a hole in the ice to suck up
about 300 years of muck.
Reavie is an aquatic ecologist who specializes in paleolimnology
– the study of water quality history from sediments and
preserved fossil records. He and fellow scientists Lisa Allinger
and UMD graduate student Meagan Aliff collected sediment
samples as part of the multi-organizational effort to restore
areas of the St. Louis River Estuary. This site – one of seven
sites that will be sampled – is one of a few that hasn’t been
dramatically modified for the harbor’s intense industrial uses.
The goal of the project is to understand how water quality has
changed from the 1700s, when Europeans started settling the
area en masse, to today. The tube of muck holds tiny fossils
of algae, called diatoms, that tell the scientists about past
water quality. They can then correlate changes in the diatom
populations with the quality of the water.
“Otherwise, we have no information on earlier conditions,
because people obviously weren’t measuring water quality way
back then,” Reavie explained. “By going so far back in time we
can quantify how much damage has been done and how well
recent remediation is working.”
The scientists will also look at the core samples for chemicals,
like mercury and PCB, that have deposited onto the lake over
time. The samples will also be analyzed for wild rice remains to
determine how much wild rice
was growing in the area before
industrialization. The data will
inform multiple stakeholders
about remedial successes and
what goals for restoration
should look like.
“We need to know how far
we’ve come from the days
when the river was choked
with organic matter and fish
were dying because there
wasn’t enough oxygen,” said
MPCA Coordinator Diane Desotelle. “And we need to know
how far we still need to go.”
The mud samples are taken back to the lab at NRRI and sliced
off in layers that reflect sedimentary deposits over time. The
mud is processed and fossils are analyzed under a microscope.
What emerges from the muck is a historical timeline of changes
in the estuary.

NRRI researchers collect sediment samples from
the Duluth harbor in March. Pictured above (L-R)
are Lisa Allinger, Euan Reavie and Megan Aliff.

Paleolimnology is just one of NRRI’s many research efforts
in the estuary to help state, local and federal agencies support
the Remedial Action Plan and help them reach targeted goals
that will remove the estuary’s Area of Concern designation by
2025. This project is funded by the Minnesota Pollution Control
Agency and Minnesota Sea Grant.
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22 years later and NRRI's environmental
mission still supports Minnesota

I

have a hard time believing that I wrote the
article below over 20 years ago – and it still
rings true today. We have no magic formula
on how to balance the complex decisions on the
use of our natural resources in an environmentally
responsible manner.
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The citizens of Minnesota clearly want clean
water, conservation of our lands and species,
restoration of our degraded lands, and
protection of state parks and trails. In 2008,
as in 1988 with the Environmental Trust
Fund, Minnesotans overwhelmingly passed
a constitutional amendment to raise the state sales
tax by three-eighths of one percent to protect these
resources. Even more remarkably, this tax increase
passed as the recession hit.
We all want good paying jobs created in Minnesota and
we do not want to see our natural resources wasted or
degraded. Scientists at the Natural Resources Research
Institute are responsible for identifying the potential
for use of our natural resources, but also identifying
problems and solutions on their use. These are not
always popular, but they are an essential part of the
process for sustainable, long-term use and benefits of
Minnesota’s resources. – Gerald Niemi, 2014

From the archives:
		 Environmental studies are fundamental to 				
		 NRRI's role as promoter of economic growth
By Dr. Gerald J. Niemi, 1992

D

uring the past several years the concerns
about the state of our environment have been
increasing. One can hardly read a paper or a
magazine without at least one article raising the issue
of global warming, ozone depletion, loss of biodiversity,
loss of wetlands, nonpoint source pollution or the danger
of toxic chemicals. The causes and consequences are
complex and inextricably tied to economic and societal
values. Media reports on environmental issues vary in
quality and quantity, especially in regard to veracity
and sensationalism. Yet, we demand that policy makers
and regulators synthesize this barrage of information
and make informed, wise decisions about real versus
perceived concerns. These decisions will almost always
require a conscious attempt to balance environmental
versus economic issues.

policy makers, enabling them to make the best decisions
they can.
NRRI researchers in the Center for Water and the
Environment work in four primary areas: forest ecology,
aquatic ecology, wetland ecology and environmental
chemistry. The primary thrust of these research
programs is to determine how wetlands, forests, lakes
and streams work. We can then predict the effects of
human and natural disturbances of these systems.

For example we are examining the long term effects of
forest management practices, climate change and animal
movements on forest growth. We are observing how
agriculture, urban development and forest management
affect lake and stream water quality. Our scientists
also are using sophisticated models to predict how
chemicals will behave if released into the environment.
Are citizens of Minnesota concerned about the
This research helps chemical companies and regulatory
environment? The answer is resounding yes; the citizens
agencies prioritize their research and regulatory efforts.
passed by an 80 percent approval rate a constitutional
The results of most of these
mandate for the development of
endeavors are new management
an Environmental Trust Fund.
techniques that can be used in
Many public opinion polls have
Our research activity sometimes
both the private and the public
highlighted the importance
sector.
raises
new
concerns
about
adults and children place on their
concern for the environment.
environmental issues, but
Since I became Center Director in
1989, I have led an effort to focus
The role of NRRI’s Center for
we work hard to develop new
more of our research on issues of
Water and the Environment is
solutions
to
those
concerns.
direct relevance to development.
to gather objective information
I have encouraged our scientists
about the potential environmental
to examine ways in which
consequences of natural resource
water
resources
could
be
used to benefit the economy.
development. It is our responsibility to provide this
Moreover,
I
believe
Minnesota
could be the leader in the
information in an unbiased manner, presenting both
development of pollution control devices. The state's
the potential positive and negative benefits to the
technological capabilities in engineering and computer
environment. When possible, we attempt to provide
science, coupled with its environmental knowledge,
some estimate of the levels of uncertainty associated
could be put to good use. An investment in these fields
with this information. We cannot and should not
would not only solve many of our pollution problems
provide value judgments – that is a decision to be
but provide economic development as well.
made by the public. Our role is not to define regulatory
guidelines, since that is the responsibility of our local,
As we work toward these goals, it is our role to present
state and federal agencies, who have been given that
information we have gathered and analyzed in an
authority through appropriate legislation.
unbiased way, no matter how controversial the research
topic. We cannot prevent conflicting opinions between
Because we often study new phenomena or new issues,
polarized groups, but we can and do encourage dialogue
NRRI scientists may not always be the harbinger of
among concerned citizens, environmental groups,
good news. This is the nature of research, the discovery
industrial representatives and government agencies on
of new ideas, new concerns, new developments and
the issues we raise through our science. We especially
most importantly, new solutions. Our research activity
encourage the development of reasonable solutions to
sometimes raises new concerns about environmental
these issues, because the sustainability of our natural
issues, but we work hard to develop new solutions to
resources will largely depend on these solutions.
those concerns. The solutions provide information to
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CONSTRUCTION AHEAD: How to survive major road work
“People don’t start their own business because they
love to look at financial statements. They go into
business because they can bake or arrange flowers or
know retail,” Jennifer Pontinen said as heads nodded
in agreement around the conference room table.
Pontinen, a small business finance expert, was talking
with the owners of How Sweet It Is bakery, PetersonAnderson Florists and Electric Fetus music and gift
store – three Duluth shops staring down a future
of major road construction out their front door in
downtown Duluth.
As a program manager at UMD’s Center for Economic
Development, Pontinen was holding the first in a
series of workshops to help Duluth businesses plan
ahead for the road work that will effectively shut off
access to their main entrance for two years starting in
2016. Her focus was on helping the business owners
determine their past, present and future financial
position so they can make strategic changes in
anticipation of the upcoming disruption.
“We’re the go-to help center for small businesses,”
Pontinen said, describing the Center’s mission. “We
want to make sure you’re as prepared as possible.”
The owner of How Sweet It Is bakery is very
concerned about losing foot traffic – the bread and
butter (pun intended) of her business. She’s been
successful so far by letting cash flow in pay the bills.
Now she’s looking at the possibility of loans to get
her through the construction.
“We have a skywalk entrance, but people don’t know
it’s there,” said Eileen Brown. “My main concern is

Eileen Brown is preparing her business
for major construction disruption.

keeping the business running and it’s going to be a
real challenge for us.”
Brown was able to share the information she learned
at the workshop with other business owners. “The
class was really helpful, very informative,” she added.
Karen Anderson has owned Peterson-Anderson
Flowers for 36 years and was hoping to retire soon.
“But with the economy and all of this going on, it’s
going to be difficult,” she said. “With the help of
UMD’s Center for Economic Development, I know we
will be prepared for the major road work.”
Luckily, Anderson can also continue to depend on
Internet sales and the Teleflora network to help keep
orders coming in. The business is also connected to
the skywalk, but she still relies quite a bit on people
stopping in off the street, lured by the color and
greenery.
Duluth’s Electric Fetus is still recovering from the flood
of 2012 and a broken water main. Store manager
Carrie Brown is worried that once customers break
their walking/shopping patterns, it will be hard to pull
them in again. Most of her customer traffic is walk-in.
“I’m relying heavily on this summer to recover from
what we’ve been through,” she said.
Four following workshops focused on cash flow
forecasting, marketing strategies, how to use the
Internet to stay connected to customers and search
engine optimization.
The Center for Economic Development is a joint
program of NRRI, the Labovitz School of Business and
the Swenson College of Science and Engineering.

