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NRRl's holistic approach to 
development 
By Michael J. Lalich 
Director 

What is NRRI doing? What 
is NRRI all about? I'm asked 
these questions on a regular 
basis. My answer depends on 
the background and interests 
of the person asking the ques-
tion, and to some extent the 
context in which the question 
was asked. Invariably, the 
discussion leads to a conversa -
tion on institute mission and 
goals and then to a dialogue on 
the direction and accomplish-
ments of NRRI programs and 
projects. A tour of NRRI, or at 
least referral to NRRI Now, can 
provide an overview of institute 
activities. 

Another approach to 
considering what NRRI is all 
about, and one that is impor-
tant to recognize, is to under-
stand that NRRI is functioning 
as an institute and not a nar-
rowly focused program. In its 
interactions with entrepre-
neurs, industry, the University, 
and with local, state and fed-
eral groups, the institute is 
taking a holistic view towards 
meeting the needs of the citi-
zens of Minnesota in the area 
of natural resources. Institute 
operating strategy begins with 
the strong research base re-
quired to make sound environ-
mental, technical and eco-
nomic decisions with respect to 
natural resources. Institute 
scientists, for example, are 
concerned about understand-
ing Minnesota's wetlands, 

forests and geology. This un-
derstanding puts them in a 
position to respond to requests 
for objective information that 
state agencies require for 
resource management deci-
sions. At the same time it 
prepares these scientists to 
characterize resources for 
potential economic use. 

Applied research is central 
to NRRI's effort to develop new 
products, processes and ser-
vices for Minnesota's future. 
Development efforts on new 
wood composite materials and 
on improved processing of 
taconite pellets typify these 
efforts. Technical, business, 
and environmental assistance 
to companies and entrepre-
neurs is also a very important 
part of the institute's strategy. 
This assistance may include: 
help with development of a 
business plan, guidance in 
procuring financial assistance, 
conducting market surveys, 
supporting product develop-
ment, improving manufactur-
ing processes, conducting 
environmental assessments 
and acting as a liaison to 
environmental agencies. 

All these activities are 
important links to obtaining 
the principal institute objective 
of environmentally sensitive 
economic development. From a 

strategic viewpoint, the oppor-
tunity or needs of a particular 
client will determine which of 
these activities are engaged in, 
when and for how long. Every 
project is unique in its oppor-
tunity and needs, and NRRI 
with its holistic approach 
responds accordingly. 

It is our experience that a 
small business client may need 
many of the technical, business 
and environmental services 
offered by NRRI. A larger client 
company may want to interact 
with us on a more specific 
product development project or 
manufacturing process im-
provement effort. State and 
federal agencies frequently are 
more interested in supporting 
research from which resource 
management methods and 
policies can be structured. 
Whatever the challenge, NRRI 
more and more has the staff 
expertise, experience, and 
contacts with other outside 
providers to respond in an 
effective manner. 

As public emphasis of the 
environment and natural 
resources continues to in-
crease, NRRI is in the right 
place at the right time with the 
right capabilities. NR;rr 
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Future aspen supply demands immediate attention 

While aspen naturally 
thins itself over a period of 40 
years, humans and machines 
moving through aspen stands 
can speed up nature's natu-
rally occurring progress. Me-
chanical aspen thinning seems 
to increase timber yield, and 
researchers are studying effects 
with a grant from the Blandin 
Foundation. 

Aspen as a sustainable 
resource 

Aspen is Minnesota's 
most plentiful tree species. 
Since 1978, aspen demand has 
steadily increased by industries 
that developed to take advan-
tage of the large supply. While 
these trees are plentiful now, 
there is a need to ensure that 
the aspen supply is still avail-
able in 10 to 20 years. Here's 
where the challenge lies: Large 
acreages of aspen stands have 
now matured to the point that 
they are ready for harvesting or 
they will start decaying. How 
can we help provide for a 
sustainable aspen resource? 

Bill Berguson, scientist, 
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and Dan Buchman, research 
forester, both from NRRI's 
BioProducts Division, started 
checking to see what options 
were available to increase the 
aspen supply in the relatively 
short term of 10-20 years. One 
alternative may be more inten-
sive management of the natural 
aspen stands. Work in Minne-
sota and Canada on hand-
thinning aspen stands showed 
a doubling of productivity in 
some cases. Hand-thinning 
was relatively expensive, about 
$60 to $80 an acre, but the 
response was too dramatic to 
overlook. 

Fortunately for the 
institute's researchers, the 
United States Forest Service 
experimented with mechanical 
strip-thinning in the Chippewa 
National Forest about 10 years 
ago. This provided Berguson 
and Buchman with an oppor-
tunity to examine previously 
strip-thinned stands. The 
evidence suggests that me-
chanical strip-thinning could 
be an extremely cost-effective 
management tool, which has 

not escaped the attention of 
industry and government 
sectors. 

In 1989, both the St. 
Louis County Forestry Depart-
ment and Blandin Paper Com-
pany donated land as sites for 
further study. In 1990, the 
Minnesota Legislature provided 
$100,000 for an initial study to 
discover if that method was 
feasible. 

This year, Blandin 
Foundation provided the 
means to continue evaluation 
of increasing aspen production 
through mechanical strip-
thinning by a $260,000 grant 
to NRRI. 

The mechanics of strip-
thinning 

Bulldozers and skidders 
(loggers' equipment) mechani-
cally strip-thin by moving 
through a stand of aspen to 
reduce it from 6000 stems per 
acre to 2000. Because thinning 
is practiced during the winter, 
it causes no soil disturbance 
and can be accomplished for 
$10 to $14 per acre. · 



"Increased management 
will not occur on all areas," 
explained Berguson. "If we can 
intensively manage a portion of 
the resource, hanresting pres-
sure will be taken off other 
stands providing increased 
options for management of the 
aspen forests as a whole." 

Aspen constitutes 42% 
of Minnesota's commercial 
forest land and resprouts from 
roots so that it needs no re-
planting. The ability to choose 
ideal stands, those near roads 
and sites able to sustain har-
vesting, ensures an adequate 
supply of aspen on a continu-
ing basis. 

On a site that was 
mechanically thinned 11 years 
ago, an almost 70% increase in 
volume growth occurred. A 
younger stand thinned six 
years ago showed an increased 
growth rate of 40%. While this 
appears to show that thinning 
increases growth rates, more 
study is needed before there is 
enough infor-

NR~i'.I Now 

Currently 14 sites have 
been mechanically strip-
thinned. Berguson and Buch-
man are checking the initial 
soil type, climate, and other 
variable conditions to deter-
mine how each effects the 
outcome of strip-thinning on a 
site. 

A well-rounded study 
"One of the unique 

strengths of the project is that 
from the beginning we had the 
participation of the end users 
of the study results. This 
provided us with a perspective 
of how to implement the study 
from a practical approach so 
that, when the study is fin-
ished, the results will have 
real-world implications," said 
Berguson. 

Managing forests not 
only produces the advantage of 
reducing rotations for pulp 
wood and paper mills, but also 
produces saw timber at a faster 
rate. 

Participating in the 
study by donating the 14 test 
sites and providing the equip-
ment for mechanical strip-
thinning are St. Louis, Cass, 
Clearwater, and Koochiching 
counties, the Minnesota De-
partment of Natural Resources, 
Blandin Paper Company and 
Boise Cascade Corporation. 

Berguson's research 
also funded the Center for 
Water and the Environment to 
do an assessment of the effects 
of aspen strip-thinning on 
breeding birds in the area. 

JoAnn Hanowski, along 
with Jeny Niemi and John 
Blake, compared the effects of 
thinning on aspen stands. The 
study indicates that in newly-
thinned stands there are fewer 
species and fewer total birds 
than in control areas, but after 
several years, the thinned 
areas are no different than 
unthinned areas. 

Discovering cost-effective 
ways to sustain and protect 

Minnesota's 
natural re-
sources keeps 
the institute's 
staff looking in 
the forests for 

mation to 
adequately 
understand 
the effects of 
thinning 
across a 
variety of sites. 

the trees. NH.<1 

Dan Buchman (left) and Bill Gerguson from NRRl's BioProducts 
-Division have determined that strip-thinning aspen can increase 
yield. 
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Al I that glitters is not 
gold ... 
it could be limestone 
Minnesota carbonate resources may contribute to 
fluxed taconite pellet production 

The high purity of some southern Minne-
sota limestones could make them a gold mine 
for producers of fluxed taconite pellets. Manu-
facturers of refractory bricks and others who 
use mineral fillers in their production processes 
may also benefit from this native resource. 

The carbonate content of limestone in over 
19 southeastern Minnesota counties was the 
subject of an evaluation recently completed by 
geologists Pete Niles from NRRI's Coleraine 
Minerals Research Laboratory and John 
Mossler of the Minnesota Geological Smvey. 
The evaluation, authorized by the Minerals 
Coordinating Committee and funded by the 
Department of Natural Resources, will assist 
potential users' preliminary assessment of 
Minnesota's carbonate resources for industrial 
applications. 

According to evaluation results, southeast-
ern Minnesota carbonate deposits are mostly 
dolomitic limestone with thin layers of high 
purity limestone. Many locations contain more 
than 90 percent carbonate over intervals greater 
than 20 feet. A few locations include dolomites 
containing over 95 percent carbonate with the 
chemical composition required for use as a 
binding agent in fluxed taconite pellet produc-
tion. 

Although the taconite industry already 
uses bentonite to provide the binding agent 
which fluxed pellet production requires, Minne-
sota carbonates could be the source material for 
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production of lime/ dolomite hydrate - which 
may be a better alternative. 

Coleraine Research Laboratory director Rod 
Bleifuss and Coleraine research scientist Harold 
Goetzman have studied the benefits of using 
lime/ dolomite hydrate as a carbonate binding 
agent in the production of fluxed taconite pel-
lets. (See story "Not-so-raw news ... ," next page.) 

"Because lime/ dolomite hydrate adds far 
less silica than does bentonite to the pellet-
making process, it costs less to produce the low 
silica concentrates required for high quality 
fluxed pellets," Bleifuss explained. 

An economic feasibility study is needed 
before the taconite industry can begin using 
Minnesota carbonates to produce lime/ dolomite 
hydrate as a binding agent in fluxed pellet 
production. Such a study would probably re-
quire the efforts of one researcher, in contrast 
with the teamwork that was required to com-
plete the initial carbonate resources evaluation. 

Since few existing samples were available, 
new ones were collected by channel sampling, 
diamond drilling and examining split core stored 
by the Department of Natural Resources. The 
Minnesota Geological Survey provided county 
maps suggesting drill sites, offered consultation 
and background information on the carbonate 
formations, supervised drilling, collected and 
logged core and provided detailed stratigraphic 
descriptions. 

See Carbonate resources, next page 

Above: Pete Niles of NRRl's Coleraine Minerals 
Research Laboratory. 



Carbonate resources 
from previous page 

John Mossier 
MN Geological Survey 

A total of 3 77 4 vertical feet 
and 615 assay sample inter-
vals were crushed, pulverized 
and analyzed at the Coleraine 
Minerals Research Laboratory. 
In addition, differential thermal 
analyses were run on 307 
samples (2236 feet). 

As Pete Niles of the 
Coleraine Minerals Research 
Laboratory said, "It would have 
taken us an enormous amount 
of time to search for references 
and previous work completed, 
had it not been for the contri-
butions of everyone involved, 
especially John Mossler from 
the Minnesota Geological 
Survey. He was out there 
helping us select the best 
sampling sites and was our 
main source of information." 

Carbonates are increas-
ingly being used as mineral 
fillers in production of refrac-
tory bricks, adhesives, seal-
ants, plastics, paints, rubber, 
plasters, cosmetics and paper, 
and also for the desulfurization 
of flue gas and for water treat-
ment. NR,:I 
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Not-so-raw news: 
Production of fluxed taconite pellets 
using lime/dolomite hydrate 

Fluxed taconite pellet production using raw limestone and 
dolomite has become routine for several major taconite opera-
tions in North America. But according to a recent study by 
NRRI Coleraine Minerals Research Laboratory director Rod 
Bleifuss and senior scientist Harold Goetzman, lime/ dolomite 
hydrate can be used to produce high grade fluxed pellets and 
solve some critical problems. 

The greatest advantage of using lime/dolomite hydrate as a 
binding agent is twofold: it reduces the need for excessive heat 
in the furnace preheat zone, and it decreases the total energy 
requirement for the pellet making process. 

'These are significant technical and economic benefits," 
said Goetzman. "By reducing heat requirements the hydrate 
contributes to higher production rates and operational cost 
savings. The hydrate would also replace expensive organic 
polymers or bentonite, a widely used binder with high silica 
content. Because lime/ dolomite hydrate substitution for bento-
nite lowers the silica, less concentration is required." 

Funded by the Minerals Coordinating Committee through 
the Department of Natural Resources, the Coleraine study 
shows some additional benefits of using lime/ dolomite hydrate 
in fluxed pellet production. The hydrate helps correct other 
problems associated with the use of raw limestone and dolomite 
involving water quality, filtering and corrosion from alkali and 
chlorine/fluorine gas. 

But of course, there is work to be done before the hydrate 
can be used. 

More studies are needed to determine the economic practi-
cality of moving away from the use of raw dolomite and lime-
stone. Because adequate lime burning capacity does not exist 
on the Great Lakes, and because the direct purchase price of 
lime/dolomite hydrate is relatively high, conversion requires 
installation of a custom calcining-hydrating system. 

'The market has to be firmly committed to optimize the 
entire system - including transportation and calcining at lake 
front facilities," said Bleifuss. 'The only way in which a lime/ 
dolomite hydrate can become a reality is through construction 
of a dedicated facility." 

Lime hydrate instead of bentonite has been used sucessfully 
as a binding agent by major pellet producers in Chile and 
Brazil. At the Coleraine Minerals Research Laboratory, 
scientists could help it become the material of choice in 
fluxed pellet production as well. NR<l 
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''There's a real need 
for these programs. 

They're just fantastic 
because it doesn't matter 
how small your business 

is. You get the help you 
need." 

Joan Burke 
Joan Burke Realty 

NR,nNow 

Hopeful entrepreneurs prepared for 
business realities 
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The Entrepreneurial 
Development Program and 

the Marketing Training 
Program are offered by the 

Center for Economic 
Development, which is a 
joint program of UMD's 
School of Business and 
Economics and Natural 

Resources Research 
Institute. 

The Entrepreneurial Devel-
opment Program receives 

partial funding from the 
Northeastern Minnesota 

Business Initiative Fund. 
The Marketing Training 

Program is fully funded by 
the Blandin Foundation. 

"It was fantastic. I learned to see my company from a 
banker's point of view. The program gave me more confidence for 
setting and achieving my business goals." 

That's what Joan Burke said about the Entrepreneurial 
Development Program conducted by Richard Braun, entrepre-
neurial development specialist. 

Burke owns a profitable Two Harbors real estate company 
and a gift shop. She is not alone in experiencing satisfaction with 
the Entrepreneurial Development Program and enjoying personal 
business success. 

Since its inception in 1988, the Entrepreneurial Develop-
ment Program has been offered in all seven counties of the Ar-
rowhead region to help potential entrepreneurs learn everything 
they need to know to launch themselves into business and write 
their own business plans. 

The program attracts a diverse group of potential entrepre-
neurs, from retailers and service-providers to manufacturers and 
inventors. Over 65 percent of the participants have already 
established their own businesses. And just as important, many 
learned they were better off not forming the business they ini-
tially considered workable. 

As a result of the program, the Arrowhead region has gained 
new companies run by entrepreneurs who have feasible business 
plans as well as the skills to make a profit, provide marketable 
products and services and create jobs. 

See Entrepreneurs, p. 18 



Business owners formulate 
and apply marketing strategies 
to reach goals 

Many small business 
owners know their products 
and services, but guess at how 
to market them. Such was the 
case for Bea Heff, owner of AAA 
Fabricating in Virginia, until 
this spring when she partici-
pated in the Marketing Train -
ing Program offered by the 
Center for Economic Develop-
ment. 

"I used to run my business 
intuitively," Heff explained. 
'The marketing program has 
been really wonderful because 
it helped me analyze what my 
actual costs are versus the 
profit that I make. I've learned 
to make much better business 
decisions and set defined goals. 
I even learned how to say 'no' 
when I have to." 

Heffs testimony isn't 
unusual. The eight-week 
program has been offered in 
five locations throughout the 
Arrowhead region to help 
entrepreneurs research, write 
and implement their own 
marketing plans - or - the 
strategy of successfully selling 
their product to those who will 
buy it. The program also 
provides a follow-up session 
after implementation of the 
classroom-developed strategy, 
to determine the effectiveness 
of each business' marketing 
plan. 

And talk about effective-
ness. Grand Rapids entrepre-
neurs Lana and Marv 
Gustafson, owners of 
Northland Machine, Inc., 

Gustafson, her husband Marv, and Kevin Stockey 
are co-owners of their machine parts 
manufacturing company. 

immediately turned the pro-
gram into positive gains for 
their machine parts manufac-
turing and repair company. 
The day after each session 
Lana attended, she put into 
action the marketing principles 
she learned the night before. 

"I had absolutely no 
knowledge of marketing," said 
Lana. "But I soon found out 
that I could do what it took to 
identify our target audience, 
get a logo and send out bro-
chures. Through the course of 
the program, we moved from 
our home garage to a company 
building and bought computer-
ized equipment." 

See Marketing, p. 19 

"I had absolutely no 
knowledge of marketing. 
But the program really 
was greatfor me, 
because I could put 
everything I learned right 
to work the next day. " 

Lana Gustafson 
Northland Machine, Inc. 

9 



biological 
diversity 

NH~ Now 

The word of today (and tomorrow) 

Biological diversity, or 
biodiversity, is more than 
today's environmental 
buzzword. It refers to all the 
variety of life and the ecological 
processes on earth. 

Picture a forestland with 
hardwoods and conifers, some 
aspen and birch, young, sec-
ond growth and old. Dead and 
fallen trees provide shelter, 
food and add nutrients to the 
soil along with decaying leaves 
and evergreen needles. There 
are some sun-loving plants and 
others that grow in the shade, 
plus moss and fungi. Insects, 
birds and mammals of many 
kinds thrive on the variety of 
this diverse ecosystem. 

Scientists at NRRI's Center 
for Water and the Environment 
are trying to find out how the 
living organisms and processes 
of biodiverse ecosystems are 
connected and what function 
each performs to contribute to 
"the big picture" - whether at 
a specific site, or in the bio-
sphere. Research is spurred on 
by public concern in a world 
where the need for resource 
use is increasing, but where 
species are disappearing at an 
alarming rate. NRRI scientists 
will use their research to help 
resource managers pioneer 
new methods of managing for 
resource use and biodiversity. 
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Finding connections 
between wildlife and 
habitats 

On the level of species 
biodiversity, NRRI's research 
includes studies to learn how 
animals and habitats are 
related. In a study of moose at 
Isle Royale, scientists have 
found that moose actually 
change the composition of the 
forest by browsing certain 
species, such as aspen, and 
avoiding others, such as 
spruce. Studies at Voyageurs 
National Park indicate that 
beaver increase the nitrogen 
content in the water through 
their impoundment activities 
and affect biodiversity. Ques-
tions, such as - How can 
caribou be reintroduced in 
Minnesota?- are also being 
investigated. 

NRRI's studies of human 
activities which affect 
biodiversity in wildlife habitats 
include a new project funded 
by the Legislative Commission 
on Minnesota Resources 
(LCMR). For this project, insti-
tute scientists Jeny Niemi and 
David Mladenoff are working 
with the Minnesota Depart-
ment of Natural Resources to 
investigate the effects of cur-
rent forest management prac-
tices on forest birds. Efficient 
and accurate systems for 

Why conserve 
biodiversity? 

• The world is an inter-
dependent whole. The well-
being and health of one part 
depends on the well-being 
and health of all the rest. 

• Humanity is a part of 
nature, and humans are 
subject to the same immu-
table ecological laws as all 
species on the planet. Be-
cause all life depends on the 
functioning of natural sys-
tems that ensure the supply 
of energy and nutrients, 
ecological responsibility 
among all people is neces-
sary for survival, security, 
equity and dignity of the 
world's communities. 

• All species have an 
inherent right to exist. The 
ecological processes that 
support the integrity of the 
biosphere and its diverse 
species, landscapes and 
habitats should be main-
tained. 

• Sustainability is the 
basic principle of all social 
and economic development. 
Personal and social values 
should be chosen to accentu-
ate the richness of flora, 
fauna and human experi-
ence. This moral foundation 
will enable the many utilitar-
ian values of nature - for 
food, health, science, tech-
nology, industry and recre-
ation - to be equitably dis-
tributed for future genera-
tions. 

From Conserving the 
World's Biological Diversity. 
1990. 



monitoring bird populations 
are also being developed. 

'The LCMR study is based 
on the premise that different 
bird species require different 
kinds of forest habitats, includ-
ing larger tracts of undisturbed 
forest," said Mladenoff. "In 
examining how management 
practices have affected the 
abundance of species, scien-
tists can determine what meth-
ods are required to enhance 
habitats and manage forests 
for biodiversity as well as 
timber production." 

Managing old growth 
forest remnants 

In another two-year study 
funded by the LCMR, 
Mladenoff is working with the 
Minnesota Department of 
Natural Resources to develop 
old growth forest management 
guidelines. The project features 
three important old growth 
forest types in Minnesota: 
northern hardwood; upland 
cedar; red pine and white pine. 

In this descriptive study, 
scientists are identifying stands 
as well as analyzing soils, 
debris on the forest floor, tract 
size and stand origin. Findings 
will be used to identify the 
characteristics of old growth 
forest stands for assessment by 
public land agencies. 

"It's not always easy to 
identify old growth, because 
tree age isn't the only factor," 
said Mladenoff. "You have to 
look at the stand structure, the 
origin of the forest and the total 
landscape." 

In an additional project 
designed to assist foresters, 
NRRI scientists are helping the 

NR:::INow 

U.S. Forest Service meet de-
mands for managing remnants 
of old growth in national forests 
which accommodate timber 
harvesting. 

forests to determine what 
elements of the fragmented 
forest landscape need to be 
restored to enhance old growth 
and promote biodiversity. 

Funded by the U.S. Forest 
Service's North Central Forest 
Experiment Station and by the 
Nature Conservancy, the two 
and a half-year project has 
studied the differences between 
fragmented and old growth 

See Biodiversity, p. 16 

Biodiversity: 
The very ideal 

Biodiversity is the degree of nature's variety, including 
both the number and frequency of ecosystems, species or 
genes in a given assemblage. It is usually considered at three 
different levels: 

genetic biodiversity the total of genetic information; 
species biodiversity the variety of living organisms; 
ecosystem biodiversity the variety of habitats, biotic 

communities and ecological processes in the biosphere. 
Management for biodiversity, or total ecosystems man-

agement, is the wave of the future that NRRI scientists are 
helping to develop and put into practice. It acknowledges 
that the environment is complex and therefore demands a 
complex management approach as the human population 
continues to increase. It is as holistic as today's view of 
resource use, which features humans working within nature 
rather than trying to conquer it. Ecologically sensitive areas 
or species are protected from elimination, while use of re-
sources and economic profit continue where they can be 
sustained. 

Biodiversity presents many variables to consider, not to 
mention taking into account all the different ways humans 
value the biological resources that make up an environment, 
diverse or not. 

Some biological resources are valued for direct con-
sumption, such as firewood and game. Other resources are 

See ldea, p. 15 

11 



NH~INow 

inging birds signal 
roblem 

From ten meters overhead, antennas 
silently emit extremely low frequency (ELF) 
wavelengths. While on the ground, research 
fellow J oAnn Banowski and research assistant 
Pat Collins follow a pre-set course through the 
woods looking and listening for birds. Songbirds 
in particular, such as the black-capped chicka-
dee and the yellow warbler, near these ELF 
antennas in Wisconsin and Michigan have been 
capturing the attention of institute researchers--
for reasons other than their melodies. 

Birds as indicators 
The ELF antennas in remote areas of 

Wisconsin and Michigan help the U.S. Navy 
communicate with submarines worldwide. 
Birds, being very sensitive to electro-magnetic 
fields, are strong indicators of how the ELF 
antennas' electro-magnetic fields may impact 
the environment. The study on the Wisconsin 
antenna site was recently finished with the 
conclusion that bird distribution and abun-
dance were not affected. ''There has been no 
consistent difference between the control and 
sites adjacent to the antennas," noted 
Banowski. 

Using the American Ornithological Union 
numbering system, JoAnn Banowski has 
formed a database of over 90,000 bird observa-
tions. Records are kept of the study area, spe-
cies, method of observation, location in the 
study area, weather data and time of day. "Our 
observations (by either sight or sound) take 
place one-half hour before sunrise to four-and-
a-half hours after sunrise. It helps in this re-
search to be a morning person," said Banowski, 
who has studied birds since her sophomore year 
in college. 
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JoAnn Hanowski has 
studied birds since her 
sophomore year in 
college. As a research 
fellow, she develops 
bird population data 
bases for several 
projects at NRRI. 

Banowski, Collins, Center for Water and 
the Environment director Jerry Niemi and 
research associate John Blake have been study-
ing the possible effects of the ELF antennas for 
seven years. The Michigan site is still being 
studied. Originally the research was designed for 
study both before and after the antenna was at 
full operating capacity of five years in each 
phase, and the Michigan site needs more post-
operating documentation. 

In addition to finding out that ELF anten-
nas do not decrease the bird populations, the 
data gathered will provide very useful informa-
tion from a scientific standpoint as to how bird 
populations change from year to year, Banowski 
explained. "We've learned a lot about bird popu-
lations in the upper Great Lakes forested region 
and how to monitor the populations over long 
periods of time. Overall, we're seeing a decline in 
populations. In terms of methods, this study has 
been helpful as well in learning to compare 
census methods and how large sample sizes are 
needed to document changes in populations." 

NRU 



A rolling stone 
gathers no 
moss ••• 
But 
peatla.nds 
are another 
story! 

"As a bryologist (moss 
expert), I am most concerned 
with protecting peatlands for 
future generations, but I am 
also impressed with the 
institute's commitment to 
create jobs in an environmen-
tally sound manner," said Jan 
Janssens. He is a research 
associate working in NRRI's 
peat group. 

Currently, scientists are 
exploring ways to locate the 
most suitable type of peatland 
for production of top moss, one 
of several surface vegetations 
that grow on peatlands. Here's 
where Jan Janssens' expertise 
comes in handy. "I know where 
specific plants grow--I've even 
selected suitable sites from 
photographs, but I still need to 
collect samples for analysis," 
said Janssens. 

Examining fens or bogs 
is not an easy task since peat 
is formed in saturated environ-
ments. Eventually the peat 
becomes so thick that it rises 
above the surrounding land-
scape, but the water table 

remains just underneath. "We 
usually have someone end up 
getting wet, and it's usually 
me," said Tom Levar, a peat 
group scientist. 

Janssens' knowledge of 
peat mosses enables him to 
tell when and where species 
are most productive. "If we 
can concentrate on one spe-
cies of peat moss that will be 
renewable at its most produc-
tive site, it will be best from an 
environmental point of view," 
said Janssens. "Harvesting a 
single species of peat moss at 
selected sites will take the 
pressure off the rest of the 
peatlands and let them be 
preserved in their natural 
state. This research is directed 
at developing renewable 
natural resources and pre-
serving other sites." 

Sphagnum papillosum 
is one of the species that is 
capturing the attention of 
Janssens right now. Sphag-
num papillosum sites are 
plentiful in Minnesota, and 
the species probably recovers 
easily from disturbance. 'This 
makes S. papillosum a truly 
renewable resource," said 
Janssens. 

Top moss is the economically 
sustainable resource supplied by 
many Minnesota peatlands. 

The peat group will also 
be researching different har-
vesting techniques. "Finding 
the best harvesting technique 
will allow us to concentrate on 
the peatlands that can sustain 
harvesting and will leave other 
sites completely undisturbed," 
said Janssens. Since peat 
moss regenerates mostly by 
cloning, harvesting techniques 
need to leave some living plant 
material behind. The regenera-
tion time is currently estimated 
at 10-20 years. 

Peat research at the 
institute is currently focused 
on oil sorption, composting 
and horticultural peat. "Sphag-
num papillosum is a species of 
top moss that appears to be 
working well for these uses," 
said Tom Malterer, peat pro-
gram director. "Jan Janssens' 
research is directing our atten-
tion to a plentiful, renewable 
species that meets our needs." 

NR1:I 
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Employee profile: 
Basak and Hunter demonstrate the art of science 

A mathematical chem-
ist, Subhash Basak, is princi-
pal investigator for the almost 
$1 million contract with the 
National Institutes of Health 
(NIH). Bob Hunter, who creates 
programming tools to manipu-
late large databases, is develop-
ing the specifications for the 
hardware and software neces-
sary for the project. In general, 
you'd think that mathemati-
cians, chemists and computer 
scientists followed logical 
progressions in step-by-step 
formulas to reach their end-
points. Yes, but not always. 
There is a real art to the sci-
ence of Subhash Basak and 
Bob Hunter. 

As a mathematical 
chemist, Basak is interested in 
reducing a chemical to numeri-
cal characteristics, which will 
allow prediction of its proper-
ties. And such prediction is 
important. It can take up to $2 
million to experimentally deter-
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mine a single property of a 
chemical. But hundreds of 
millions of dollars can be saved 
if you can theoretically predict 
a chemical's properties using 
mathematical chemistry. 
Decisions can then be made on 
the chemical as a whole. Is this 
chemical a carcinogen? Toxic? 
Will it help or hinder a specific 
condition? 

"In its simplest form, I 
look at the chemical, represent 
it by a model object and apply 
mathematical theories. The 
results are mathematical 
models which allow me to find 
numerical characteristics and 
predict properties for the 
chemical. Predicted properties 
are checked against the experi-
mentally determined proper-
ties," said Basak. 

The art of science enters 
in this process by choosing 
which mathematical theo:ry to 
apply in each case. "It is not 
always the same theo:ry which 

will work," said Basak. "Each 
series of chemicals must be 
treated in its own way." 

Originally from Calcutta, 
India, Basak came to the 
United States in 1982 to work 
with the Environmental Protec-
tion Agency (EPA) in structure-
activity relationships. With a 
doctorate in brain biochemis-
t:ry, he became interested in 
mathematical chemist:ry 
through his work with the EPA 
in predicting toxicity of chemi-
cals. "I believe that eve:rything 
in the universe is ordered. If we 
do not understand that order, 
it is because we have not asked 
the right questions," said 
Basak. 

Through apparent 
disorder, Basak works at 
discovering the right questions 
to ask. It's Hunter's job to 
design the hardware and 
software systems to answer the 
right questions. 

Originally from Mon-



tana, Hunter's background is 
in computer science. At Mon-
tana State University he man-
aged two projects that used 
large databases for EPA re-
search. 

"I enjoy putting the big 
pieces of a program together 
and getting it operational," said 
Hunter. "The fine tuning of a 
project I usually like to tum 
over to more detail-oriented 
programmers." 

"Managing large chemi-
cal databases is actually a new 
frontier, which calls for new 
ideas in database manage-
ment," said Hunter. He spends 
about one-half of his day at his 
computer terminal developing 
software tools and figuring out 
how databases need to be 
designed to function most 
efficiently. 

Normally, a computer 
programmer makes a detailed 
plan of an entire project, called 
a flow chart, before starting in 
and systematically turning the 
plan into computer-understood 
codes. Right? Not always. 

"My past experiences in 
handling databases and chemi-
cal information provides me 
with insights to design creative 
solutions for new problems," 
noted Hunter. "Following a 
strict plan doesn't always 
provide the right answers--
sometimes you need a wild idea 
to solve problems." 

Hunter also uses his 
experience in more traditional 
ways. "Basically I design a 
system by determining what 
capabilities are needed. Next, I 
plan the software to provide for 
those capabilities and then I 

find hardware to operate the 
software," said Hunter. 

As Basak and Hunter 
combine their knowledge in 
artful new ways, they blend 
mathematical chemistry and 
computer science to create 
solutions for a problem previ-
ously ignored. Their research 
will lead to the development of 
drugs, such as anti-convul-
sants, for markets too small for 
drug companies to supply. 

\ Idea 
from p. 11 
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valued economically, such as 
harvest of fish, timber or har-
vest of plants for medicinal use. 
Many resources are valued for 
their ecosystem functions 
including water quality protec-
tion, productivity, climate 
regulation and soil fertility. 
Since the value of many other 
resources is unknown, these 
species are valuable as options 
for use once they are discov-
ered. Other species may be 
valued just because they exist. 
And of course, each person has 
a different perspective on 
resource use. 

Which values are priori-
ties? That's the real question 
scientists, resource managers, 
legislators, industries and all of 
us are trying to answer. Some 
people consider a new road to 
be disastrous because it frag-
ments the forest into smaller 
units, decreases biodiversity 
and eliminates some wildlife 
species from the area. Others 
are thankful for the same new 

road because it cuts transpor-
tation costs, helps timber 
harvest, provides jobs and 
adds convenience. Many 
people can see all the benefits 
and the disadvantages at the 
same time. They are trying to 
decide which resources they 
value most and for what rea-
sons, to find an acceptable 
compromise. 

One thing is for sure: The 
more scientists learn about 
biological resources and 
biodiversity, the more skills 
we'll have to achieve balanced 
management practices. NR\I 
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GMC/NRRI partnership 

Industry-driven 
research 
emphasized 

NR::U Now 

Editor's note: This is a regular 
column in NRRI Now provided 
by the Greater Minnesota 
Corporation in recognition of 
NRRI's status as the natural 
resources research arm of the 
corporation. 

GREATER MINNESOTA CORPORATION 

With Minnesota and other 
states designating public 
dollars for applied research, 
public policymakers are exam-
ining just how to target those 
dollars so as to get the most 
"bang for the buck." 

In the area of public funds 
expended for natural resources 
research, the Greater Minne-
sota Corporation is joining with 
the Natural Resources Re-
search Institute to help get 
Minnesota industiy more 
involved in identifying research 
needs. These needs would form 
the basis for research partner-
ships between GMC, NRRI and 
private industiy. 

As part of its applied 
research mandate, the Greater 
Minnesota Corporation has 
invested nearly $2 million in 
specific NRRI applied research 
in the past two years. Some of 
these investments are showing 
potential, and GMC and NRRI 
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BUILDING A GREATER MINNESOTA 

have embarked on an even 
more market-driven approach 
to applied research: actively 
soliciting industiy input re-
garding what research would 
provide the greatest potential to 
Minnesota's economy. 

"Early projects were aimed 
at developing new product and 
process ideas based on NRRI 
studies of potential markets 
and business opportunities for 
natural resource companies. 
Some of these projects are 
maturing to the point that 
closer interaction with industiy 
is warranted. Specifically, NRRI 
and GMC are focusing on 
addressing industiy needs and 
working more toward industiy-
directed research," said 
Jacques Koppel, president of 
the Greater Minnesota Corpo-
ration. 

To balance the research 
scales, GMC and NRRI are 
actively seeking requests from 
natural resources-related 
industiy regarding research 
needed to solve real-life busi-
ness problems and to further 
overall product development 
efforts. 

"Involving industiy in 
directing applied research 
activity ensures that the re-
search is going to meet a spe-
cific market need and that 
marketplace issues that could 
impact the success or failure of 
product or process aren't 
overlooked in the laboratoiy 
environment," said Koppel. 

"It also means that there 
are businesses ready to help 

See CMC, next page 
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Biodiversity 
I from p. 10 

Analyses of a multi-ownership study area 
in northern Wisconsin and Michigan are being 
conducted through use of Geographic Informa-
tion System (GIS) computer mapping and 
analysis capabilities at NRRI. Haivesting zon es 
are being determined, as well as bu ffer areas 
arou n d old growth remnants in which no har-
vesting occurs. 

According to NRRI Center for Water and 
the Environment director Jerry Neimi, 'The U.S. 
Forest Service has done well in Minnesota to 
manage forestlands for multiple use, given our 
available knowledge. However, as biodiversity 
and total ecosystem management issues are 
better understood, NRRI's research scientists 
will help the Forest Service develop even better 
methods for achieving a balance between use of 

GMC 
from previous page 

commercialize new ideas," he 
said. 'This can shorten the 
length of time it takes for a 
new idea to reach the market-
place." 

Indus tries interested in 
partnering with GMC and 
NRRI to help develop new 
natural resources related 
products or processes are 
encouraged to contact the 
Natural Resources Research 
Institute, 218-720-4294 or 1-
800-234-0054. NR<I 

natural resources for commodities and maxi-
mizing biodiversity of species ." 

The role of biodiversity studies 
NRRI scientists are working to translate 

biodiversity stu dies to real-life forest manage-
ment techniques. As co-investigator with 
Mladenoff for the North Central Experiment 
Station/Nature Conservancy study of old 
growth, forest ecologist John Pastor explains the 
obstacles to this work. 

"Unlike measures of forest productivity, 
different types of biodiversity cannot be con-
verted to one measure," he said. "Often, when 
you maximize diversity of one element, you 
decrease biodiversity somewhere else. The 
problem lies in developing guidelines for forest -
ers. We're trying to come up with standards for 
measurement of biodiversity and make predic-
tions of how forest productivity and biodiversity 
are related given certain management prac-
tices." 

As Mladenoff explains, the researchers' 
motivation for success is substantial. 

'The public has developed new attitudes 
about human use of natural resources," he said. 
"Research has to respond to the demand for 
resource management which maximizes biologi-
cal diversity, preserving species and truly man-
aging the resources for multiple use." 

On the most practical level, there are rea-
sons for enhancing biodiversity before a species 
or land becomes ecologically endangered. Pre-
venting over-use prevents environmental issues 
from becoming inflammatory and helps avoid 
endangerment of species. NR'I 
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Entrepreneurs 
from p. 8 

Bob Gerard 

The program has been espe-
cially important because it 
offers hopeful entrepreneurs 
expert advice before they make 
costly mistakes in business, 
and before they could ever be 
financially prepared to hire 
private business and financial 
consultants. 

To put it simply, the 
Entrepreneurial Development 
Program helps "the little guys" 
get started. Some even make it 
big, like inventor Bob Gerard. 

Gerard improved the cable 
plow blade which enables 
installment of underground 
fiber optic cables for electronic 
communications. After partici-
pating in the Entrepreneurial 
Development Program, he 
expanded his manufacturing 
capabilites and moved from his 
garage to a new building near 
Willow River. He has com-
pletely paid for the building 
from his business profits and 
has employed up to six people. 

18 

Today, Gerard Enterprises has 
the potential to serve a large 
portion of the industrial mar-
ket. 

'The most beneficial thing 
for me has been the referrals 
and contacts I've made through 
the program. Without it, I 
wouldn't have the investors' 
interest in my product that I do 
now," said Gerard. 

And without funding from 
the Northeastern Minnesota 
Initiative Fund, the Entrepre-
neurial Development Program 
could not have made its full 
circle throughout the seven 
counties of the Arrowhead 
region. 

"We are grateful to the 
Northeastern Minnesota Initia-
tive Fund for their critical 
interest in economic develop-
ment and the fact that they 
chose to support our program," 
said Kjell Knudsen, director of 
the Center for Economic Devel-
opment. 

Specifically, the Entrepre-
neurial Development Program 
accelerates the development of 
a startup plan for participants 
through a comprehensive, 
concentrated program which 
covers subjects from obtaining 
venture capital and financing 
to using computers for busi-
ness. Participants learn what 
they need to know to develop a 
preliminary business plan that 
includes marketing, focus, 
strategy, operational plan, and 
financial projections. At a final 
workshop, all is reviewed and 
evaluated by a panel of experts 
in finance, business startup 
and venturing. 

The program's hands-on, 
interactive learning process is a 

vast departure from lecture-
style academics. "It's offered at 
no cost to entrepreneurs, but 
it's also really tough work," 
said Braun. "We make it per-
fectly clear to participants that 
they will earn their keep." And 
they do, even before the first 
meeting. 

Recruits complete a 
lengthy application procedure 
which indicates their motiva -
tion and degree of dedication. 
Out of dozens of applicants, 10 
are selected by a panel and two 
are randomly designated for a 
total of 12 participants each 
session. After selection, they 
are interviewed again to ensure 
the proper "fit" between hopeful 
entrepreneur and development 
program. 

Braun, who conducts 
three-hour recruitment work-
shops in advance of each ten-
week session, is optimistic 
about the Entrepreneurial 
Development Program's contin-
ued storehouse of eager partici-
pants. 

"We live in an innovative 
society," he said. "Americans 
are always thinking of ways to 
do things better." 

The fact that this program 
draws more applicants than it 
can accept testifies that entre-
preneurial spirit is alive and 
well in Saginaw, Hibbing, 
Proctor, Duluth, Eveleth, 
Cloquet, Floodwood, Grand 
Marais, Ely - all over the 
region. And the more that 
hopeful entrepreneurs are 
served by the program, it 
becomes more likely that 
northern Minnesota will pro-
duce business success stories 
with fewer tales of failure. NR;'I 



Marketing ~l 
from p. 9 
'------~ 

strategies," said Lee Jensen, 
NRRI Business Group director. 
'They struggle because they're 
not taking the time to look at 
the markets for their products 
and services. If they can deter-
mine their customers' needs 
and their own goals, they can 
develop a competent and 
effective marketing approach." 

In fact, that's why the 
Marketing Training Program 
came into being in the spring of 
1988. Representatives from 
economic development agen-
cies in northeastern Minnesota 
identified a high-priority need 
for hands-on marketing train-
ing and assistance for small 
businesses in the region. 

David Martin of Martin & 
Associates, consultant and 
former director of the Arrow-
head Regional Development 
Commission, first worked with 
the CED staff to organize the 
program. He explains the kind 
of learning that goes along with 
the territory of the Marketing 
Training Program. 

'The program provides a 
pragmatic overview of market-
ing," said Martin. "We focus on 
helping the participant under-
stand their personal goals, 
what business they are in, who 
their customers are and what 
their customers want, who 
their competitors are, how to 
price their product and promo-
tion techniques they can em-
ploy. The program requires 
each participant to prepare an 
actual marketing strategy that 
will be implemented by their 
business." 
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Martin leads program 
sessions with Dennis Fink 
Center for Economic Devel~p-
ment marketing specialist. Fink 
offers one-to-one marketing 
consultation during and after 
the program. Participants 
attend a follow-up session six 
months after completing the 
program as a check-up and 
chance to discuss their suc-
cesses and failures once their 
marketing plan has been in 
effect. 

In addition to offering a 
follow-up session, the Market-
ing Training Program is par-
ticularly unique in that it 
serves as the source for indi-
vidualized support without 
tuition fees or consultation 
charges. Funded by the 
Blandin Foundation, it's an 
incredible value to the region. 

As Fink explained, 'The 
program is really a resource 
which helps small business 
owners test their theories 
before putting ideas to work in 
the real world. Participants 
gain reality-based knowledge in 
an interactive setting. We share 
information, but not in a lec-
ture format. There is much 
brainstorming, interchange 
and critiquing of ideas." 

This hands-on approach is 
the key to the program's effec-
tiveness, since participants can 
immediately use the plan they 
develop, then continue to get 
business advice and assis-
tance. 

'The Marketing Program 
represents CED well," said 
Center for Economic Develop-
ment director Kjell Knudsen. 
"In a unique way it reaches out 
to the community to provide 
needed services which benefit 

business owners and the 
regional economy." 

Several participants in the 
Marketing Program first be-
came familiar with the Center 
for Economic Development 
through their previous involve-
ment in the Entrepreneurial 
Development Program, such as 
real estate agency owner Joan 
Burke. 

'There's a real need for 
these programs," she said. 
'They're just fantastic because 
it doesn't matter how small 
your business is. You get the 
help you need." NIRI 

The Marketing Training Program 
helped Virginia fabricating 
company owner Bea Heff learn 
to keep a watchful eye on her 
profit margin. 
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Staff publications and 
presentations 

•John Pastor, research associ-
ate, was appointed to the 
National Academy of Sciences 
Committee on Scholarly Com-
munication with the People's 
Republic of China Task Force 
on Long-Term Ecological 
Research. 

•Lee Jensen, Business Group 
director, received economic 
development certification from 
the National Development 
Council after training in credit 
analysis, real estate financing, 
loan packaging, deal structur-
ing and negotiating and t~e 
creation and implementation of 
development programs. 

The Natural Resources 
Research Institute was 
established by the Minne-
sota Legislature in 1983 to 
foster economic develop-
ment of Minnesota's 
natural resources in an 

0 environmentally sound 
manner to promote private 
sector employment. 

NRRI Staff: 
Michael J. Lalich, 
director 
•Center for Water and the 
Environment: 
Gerald Niemi, director 
•Center for Economic 
Development: 
Kjell Knudsen, director 
•Center for Applied 
Research and Technology 
Development: 
Thys Johnson, director 
• NRRI Now editor: 
Lisa Hawkinson 
NRRI Now is published 
quarterly to provide 
information about pro-
grams and projects at ~he 
Institute. For informat10n 
about the Institute, call 
218/720-4294. 

•Subhash Basak, research 
associate, was invited to be-
come a member of the organiz-
ing committee of the Eighth 
International Conference on 
Mathematical and Computer 
Modelling. Basak also ad-
dressed the National Cancer 
Institute in Washington, D.C. 

•Steve Hauck, Jayne 
Reichhoff, Mark Severson, 
John Heine, of the Minerals 
Division, with Val Chandler 
and Bryan Schaap of the 
Minnesota Geological Survey 
presented a poster entitled 
Investigation of Kaolin in East-
em Redwood County, Minne-
sota, Using Gravity, Magnetic 
and Electrical Resistivity Meth-
ods at the geophysics work-
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shop sponsored by the Minne-
sota Geological Survey re-
cently. 

•Roy Adams, associate depart-
ment director for Bioproducts, 
and Chris Edwardson, senior 
scientist, co-authored and 
presented a paper Developing 
Secondary Products Using 
Wood Composites for the 25th 
International Washington State 
University Particleboard-
Composite Materials sympo-
sium recently. 

•Carol Johnston, research 
associate, was an invited 
speaker for the Izaak Walton 
League of America - Minnesota 
division's annual meeting. 
Johnston presented Wetland 
Values--Urban and Rural 
Issues." 
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