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Minnesota grown bait fish and crayfish 
Wzld rice paddies and drainable, man-made ponds are the sites 
for production of crayfish and bait fish in Minnesota. UMD 
scientists have studied aquaculture production methods and 
conducted economic feasibility studies now being applied by 
regional entrepreneurs. 
See Home grown aquaculture, page 3. 
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In Perspea-ive 
ace again shockwaves taconite industry in Minnesota 

have hit Northeastern is not the inefficient machine 
Minnesota with the idling of of the early 1980s. In a 1984 
the National Steel taconite study, NRRI determined that 
plant. This underscores the the average cost of pellets 
concern of a region for an delivered to lower lake ports 
industrial sector representing was about $48 per ton. Now 
up to one third of its economic that average cost is less than 
activity. This concern is being $30 dollars per ton, a 
addressed in at least two remarkable achievement. 
forums-the Governor's Task Production levels for taconite 
Force on Mining and Minerals pellets into the Great Lakes 
and Congressman Oberstar's markets has stabilized at about 
Taconite Enhancement 40 million tons per year. 
Committee. Participation on Industry projections for 1994 
these committees, and a good are for 40.5 million tons, albeit 
deal of independent study with a labor force of 5,300 
over the past several years, has versus 6,300 last year with 
underscored the reality of National Steel in operation. It 
tremendous economic, social, is now generally conceded 
technical and political forces at that, while improvements in 
work within the steel and iron cost and quality must 
ore industries worldwide. continue, foreign ore sources 

are not competitive in Great 
These forces of change Lakes markets at present. 

are marked by intense 
competition to lower cost and 
increase quality and will shape Similarly, the American 

the steel industry of the steel industry continues to 

future, including Minnesota's dominate the domestic steel 

Iron Range. Do these forces markets and about 100 million 

spell the end of the taconite tons of raw steel per year is 

industry in Minnesota over the produced in the U.S. While 

next decade, as is so often eyes are on emerging industry 

conjectured? Absolutely not! in the Pacific Rim, who would 

The issues are, however, very have thought that the U.S. 

complex. In addition change is steel industry would surpass 

accelerating, making it Japan in efficiency and 

difficult for the general public quality? The fact is that the 

and experts alike to predict integrated steel industry has 

the future. The taconite invested billions of dollars in 

industry will be here well into modernizing blast furnaces 

the 21st century. The and more. Coke ovens have 

challenge is to optimize its been modernized to meet 

potential through research as environmental requirements. 

well as sound policy and Blast furnaces now using 

business decisions. innovations such as coal 
injection and fluxed taconite 

What is the base on pellets generally produce the 
which we will build? lowest cost hot metal in the 
Remember that the existing steel industry. The balance of 
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Minnesota's taconite industry 
demands continued research, 
sound business and policy decisions 

the steelmaking process is about five million tons 
another story. annually in the U.S. by the 

Mini-mills that make 
year 2000. 

steel from scrap in electric arc Evaluations of various 
furnaces rather than using iron ORI production alternatives 
ore have taken about 38 for the Iron Range have 
percent of the integrated steel intensified. ORI production 
market with small, efficient uses more than 25 times the 
and strategically located energy needed to produce a 
plants. Initially this market comparable amount of taconite 
penetration was based on pellet. Thus, with natural gas 
cruder grades of steel, but with costs about three times South 
slab casting capability, up to American rates, and with 
50 percent of steel will be cheap ore sources and labor, 
produced at mini-mills by the there are formidable obstacles. 
year 2000. Further, research to Using coal-based technologies 
cast one eighth-inch thick and the same dedication to 
steel is being conducted technology and quality that 
worldwide and may give mini- exists in the taconite pellet 
mills additional opportunities. industry, however, there is an 

excellent likelihood that these 
The increased 

penetration by mini-mills may 
types of products can be 
produced competitively on the 

mean that additional marginal Iron Range. 
integrated steel operations will 
be closed, reducing demand What does all these 
for taconite pellets. However, mean? We must continue to 
more efficient integrated support the efforts of 
operations are closing the gap integrated steel to improve 
between conventional and taconite quality and 
mini-mill steels. Thus, production costs to protect as 
integrated producers may much of the Iron Range's 40 
begin to recapture markets in million tons per year market as 
some areas. In addition, as possible. We must also 
mini-mills increase the quality accelerate efforts to develop 
of steels and metal value added iron products, 
manufacturers produce less including ORI for mini-mills. 
scrap through more efficient From NRRI's perspective this 
processing, demand for high means that we must redouble 
quality steel will increase our research efforts in 
while availability may cooperation with industry and 
decrease. The net effect is State interests. 
that the cost of high quality 
scrap is likely to increase. This 
phenomena has resulted in 
mini-mill interest in alternate 
high quality iron units. 
Consequently, interest in 
direct-reduced iron (ORI) has Michael J. Lalich 
escalated with projections at Director 



T¼ rice and aquaculture 
can be compatible and 
profitable, according to UMD 
research. For two years, 
scientists have studied the use 
of wild rice paddies as sites for 
raising bait fish and crayfish. 

~ Ina recently complet-
ed project funded by 
Minnesota Technology, Inc. 
and supported by Vomela Rice 
Company, Aitkin, Minnesota, 
a bait fish species native to the 
state (white sucker) was 
introduced into different wild 
rice paddies for two consecu-
tive springs. According to field 
data collected each fall, fish 
production rates in wild rice 
paddies equalled those 
reported elsewhere in the state 
and region. 

Project results - a 
detailed report of production 
methods - will be released 
this spring to help wild rice 
farmers and entrepreneurs 
evaluate opportunities to 
commercially produce bait fish 
in paddies. The trick is man-
aging for both rice and fish. 

"When you establish a 
polyculture, there are many 
factors that need consider-
ation," said NRRI biologist 
Carl Richards, who led the 
study with Jeff Gunderson 
(NRRI/Sea Grant) and Mike 
McDonald (NRRI/UMD 
Chemical Engineering). 

"To enhance fish 
production and growth, the 

Home grown aquaculture 

length of time water is held in 
the paddies and water quality 
are primary concerns," 
said Richards. 

The report will feature 
other factors important to fish 
culture in rice paddies, includ-
ing supplemental feeding, aer-
ation and harvest techniques. 

Minnesota's wild rice 
paddies are also home to 
paper shell crayfish which, 
according to Gunderson, 
produce the high yields of 
crayfish for use as either food 
or bait. This species also has 
the highest yield of tail 
meat compared with 
other native and 
introduced 
species. ,,,. . 

As 
with fish, co-
managing for 
both rice and 
crayfish can 
be difficult. The 
research team demon trated 
that high crayfish densities 
reduce rice yield. However, 
proper paddy management 
can result in rice and crayfish 
harvests. 

With NRRI business 
specialist Jim Skurla, scientists 
also developed economic 
models to help entrepreneurs 
evaluate crayfish production 
and markets. It was deter-
mined that soft shell crayfish 
have high market potential. 

Raising bait fish and crayfish in wild rice paddies 

Soft shell production 
techniques developed at 
NRRI are being applied by 
regional farmers to extend the 
softshell bait production 
season. One producer in 
Wisconsin using the 
techniques is supplying 
crayfish for research by 

. Richards and Gunderson to 
facilitate development of a 
new, crayfish-scent Dr. Juice 
fish attractant by Duluth's 
Greg Bambenek. 

Crayfish production and 
marketing information was 

presented at a spring 1993 
workshop at NRRI. A handful 
of Minnesota entrepreneurs 
who attended the workshop 
are pursuing crayfish 
aquaculture for food markets. 
One is Robert Sorbye of the 
Walker, Minnesota area (See 
Information Network, p. 10.) 

For more information 
about fish and crayfish aqua-
culture, contact Carl Richards 
at 218/ 720-4332 or Jeff 
Gunderson at 218/ 726-8715. 

Crayfish enclosures or traps are 
positioned in wild rice paddies at 
the end of winter, before paddies 
are flooded for rice production. 

Cover: Jeff Gunderson 
tests water in a fish tank at 
NRRI's crayfish lab while Carl 
Richards shows an example of 
the walleye ·being used to test 

. what it is about crawdads that 
make them perfect fish bait. 
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Environment North 
Forests & Wildlife 

Midwest wolf habitat 

R cently, the Wisconsin 
Department of Natural 
Resources reported that the 
state's eastern timber wolf 
population has grown since 
the 1970s from only a few to 
nearly 50 animals. A federal 
plan targets northern 
Wisconsin and upper 
Michigan forests as prime 
areas for recovery, with a goal 
of 80 resident wolves. 

As part of the federal 
plan, the DNR has monitored 
wolf populations for over 15 

Lakes, Rivers & 
Streams 

Ammonia in sediments 

're processes of 
ammonia generation and 
degradation in sediments are 
being investigated by NRRI's 
Joseph Schubauer-Berigan as 
part of a three year grant from 
the U.S. Environmental 
Protection Agency. 

In clean sediments, 
ammonia is part of a balanced 
ecosystem where wetland and 
aquatic plants use ammonia to 
grow. Bacteria create and 
transform ammonia so that it 
remains at non-toxic levels. 

However, in polluted 
marine and freshwater 
sediments, ammonia is a 
problematic, widespread 
toxicant that can kill aquatic 
animals, fish and insects. 
Somewhere along the line, 

years. Resulting data anchors 
a current project funded by the 
U.S. Forest Service that will 
result in a population model 
and economic analysis of wolf 
recovery for the midwest 
region. Minnesota scientists are 
involved as well, including 
researchers at NRRI. 

"Success or failure of 
recovery in neighboring states 
will influence future 
management options and 
economic effects in 
Minnesota," said David 
Mladenoff, NRRI ecologist. 
Scientists from the U.S. Forest 
Service-North Central 
Experiment Station (NCES), 
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the system has become 
uncoupled or unbalanced. 

"Ammonia toxicity is not 
a naturally occurring 
phenomenon," said 
Schubauer-Berigan. "I'm 
trying to determine how and 
why the natural mechanisms in 
sediments have changed in 
sediments where ammonia 
toxicity occurs." 

the Wisconsin DNR and the 
National Park Service are part 
of the project team. 

Robert Haight of the 
NCES is currently testing a 
preliminary version of the 
population model which will 
help scientists learn whether 
the federal goal for wolf 
recovery can be met under 
current conditions. 

To create the model, all 
known wolf pack territories 
were mapped and analyzed 
using geographic information 
systems. The model features 
landscape-scale factors which 
scientists know from previous 

Samples are being 
collected and the microbial 
processes that govern the 
ammonia-bacteria cycle- as 
well as pollutants that affect it 
- are being examined and 
compared between clean and 
polluted sediments. The work 
is being done cooperatively 
with Gary Ankely's group at 
the U.S. · EPA Environmental 
Research Laboratory, Duluth. 

studies to impact wolf habitat 
utilization: road density, prey 
abundance and forest land 
cover. By changing these 
factors, resource managers can 
influence wolf populations. 

As the study nears 
completion, new information 
about wolves emerges. 
According to Mladenoff, road 
density seems to be the most 
important factor that 
influences how these wide-
ranging animals select habitat. 
"But we're finding that 
wolves don't always choose to 
be isolated from human 
activity," said Mladenoff. 
"They are appearing in areas 
somewhat more developed 
than we thought. It's just that 
contact with humans has 
resulted in either accidental or 
intentional taking of wolves." 

Experiments use 
sediments from various sites 
throughout the Great Lakes 
Region: the Cal-Sag Channel 
in Chicago, the East and Fox 
Rivers in Green Bay, Hog 
Island in the Duluth-Superior 
Harbor, and Pequaywan and 
East Bearskin Lakes in 
northern Minnesota. 



Wetlands 
Upland management 

llw wetlands may help 
protect streams from forest 
harvesting effects is the 
subject of a one year pilot 
project funded by the USDA 
Forest Service, North Central 
Forest Experiment Station. 

"Natural resource 
managers are now looking at 
whole watersheds to 
determine how physical, 
chemical and biological factors 
affect the health of streams," 
said biologist Lucinda 
Johnson. "This study is 
currently examining whether 
forest harvesting activities 
affect the biological comm-
unities in streams having ext-
ensive wetland development." 

Environmental 
Chemistry 
New software to aid analysis of 

how chemicals affect wildlife 

MRI applications 
programmer Robert Hunter 
is completing development 
of WART (Wildlife 
Assessment of Residues and 
Toxicity) a computer 
software program that will 
enable resource managers to 
search and compare effects 
of toxic chemicals on 
wildlife. The project is 
sponsored by the U.S. 
Environmental Protection 
Agency (EPA.). 

The hypothesis is that 
wetlands may help mitigate 
the direct impacts caused by 
upland harvesting of forests 
documented in other areas of 
the country. Eastern and 
western U.S. streams 
impacted by upland forest 
harvest show increased 
temperature, fluctuations in 
flow rates and alterations in 
input of woody debris, an 
important factor in influencing 
the habitat structure and flow 
regime in streams. 

EPA scientists are 
collecting and coding the data, 
while Hunter and NRRI 
programmer Yi Yi Xing are 
developing a system to collect 
and format the information. 

"The data came from 
many different kinds of 
literature," said Hunter. 
"Because the studies have 
different goals, it was a 
challenge to put the program 
together in a way that 
facilitates collecting and 
comparing. The difficult part 
was deciding which data was 
most relevant and what kind 
of format to use to make it 
all accessible." 

In this project, stream 
habitat quantity and quality 
were characterized and then 
streams were sampled for 
nutrient concentrations and 
macroinvertebrates, such as 
insects or worms, near areas of 
upland harvesting. Reference 
sites where harvest had not 
occurred within the past 15 
years were also sampled. In all, 
five large watersheds were 
sampled by Johnson and 
biologists Carl Richards and 
Cynthia Hagley. 

By September, the 
software will be debugged, 
graphics completed and 
ready to use. 

"While the EPA has 
long investigated toxic 
chemicals in water systems, 
sediments and soils, the 
agency's concern for how 
pollution gets into the food 
web is increasing and studies 
of how toxic chemicals affect 
wildlife are becoming more 
important," said Hunter. 

As one example, 
NRRI is conducting a 
related, EPA-sponsored 
study of how certain animals 
can be used to monitor 
pollution in sediments. 

Previously, analysis of 
river systems did not consider 
the effects of the upland areas. 
Management practices and 
regulations focused on 
pollution that could be traced 
to point sources, such as those 
emitted by industrial or 
municipal discharges. Natural 
resource managers found that 
regulating point sources did 
not totally restore stream 
health and continued to look 
for other causes. 

Non-point source 
pollution including urban 
runoff, agricultural and 
forestry practices were found 
to be sources of additional 
pollution. The diffuse nature 
of non-point source pollution 
has made it difficult to trace 
and control; however, tools 
such as geographic information 
systems (GIS) now allow 
managers to locate and 
quantify potential sources and 
susceptible regions by 
mapping land use, soils and 
geology. GIS also allows 
researchers to expand the size 
of the study area, to integrate 
various types of data and to 
interface data with predictive 
models. The models are often 
developed to assist in 
formulating long-range 
planning of a region. 

"Long-range planning of 
a region such as this study in 
forested watersheds is the 
future trend for natural 
resource managers," said 
Johnson. "Our studies are 
geared toward studying the 
whole system." 
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MN Industry By using more r8 
materials, products 

previously made 
from trees and woo 

fibers can now be 
made from residue. 

Forest Products 
Recycled resources supplement 

wood fiber 

Est products have 
changed in the last decade. 
Manufacture of new products 
from recycled resources is one 
of the goals stressed by NRRI 
scie11tists who work with 
composite materials. 

"Increasing demand on 
the wood fiber supply has led 
to several innovative 
approaches by our researchers 
for more efficient use of wood 
fibers and the search for non-
petroleum based 
components," said NRRI Bio-
Products director Roy Adams. 

"By using more recycled 
materials, products that were 
previously made from trees 
and wood fibers can now be 
made from a wide variety of 
residues," said composite 
team leader Chris Edwardson. 
"Some materials being 
pressed into boards include 
agricultural as well as urban 
waste products." 

Agricultural residues 
such as flax, wheat, barley and 
oat straw are being processed 
into particleboard in a project 
coordinated by Brian Brashaw. 
The particleboard can be used 
in commercial applications 
including cabinet building. 
A proposed plant near the 
Minnesota - North Dakota 
border could add 100 jobs to 
the area and is based on using 
these straw residues. Another 
added benefit to this type of 
particleboard is that 
formaldehyde will not be used 
in the binding agent. 

"One of the challenges 
in reusing or recycling waste 
materials is not to create 
residues which create a greater 
disposal problem," said 
Adams, "so we are looking at 
closed loop systems;" 

Sterilized medical waste 
is being incorporated into 
fiberboard to make a flat panel 
product used for industrial 
applications such as signboards 
in a project coordinated by 
Ken Roos. All sterilized 
medical waste could be 
recycled providing a system 
with no unused residues. 

The use of carpets and 
wood fibers could lead to a 
totally recyclable board 
replacing some of the wood 
used in pallets for large 

appliance boxes. At NRRI, a 
new project incorporates wood 
fiber with separated 
polypropylene from carpets. 
The fibers are pressed 
together without using any 
resins and future recycling 
becomes possible. A closed 
loop of endless recycling 
would be possible by recol-
lecting the boards, reprocess-
ing the fibers and repressing 
the same materials without 
adding new fibers. 

~ ricultural residues, sterilized medical waste - even carpeting and 
shoe liners can be recycled into products. Technician Robert Vatalaro 
uses the steam press to make experimental particleboard. 

NRRI engineer Brian Brashaw 
is experimenting with the 
manufacture of particleboard 
from agricultural residues such as 
flax, wheat, barley and oat straw. 

Additional board 
products have been made of 
the neoprene separated from 
shoe liners creating a moldable 
board that could be used in 
automobile dashboards. Fiber 
from house demolition debris 
creates the equivalent to 
conventional hardboard made 
from virgin wood sources. 
With a possible niche in 
children's furniture, plastic 
detergent and milk bottles 
provide additional color in 
particleboard products. 

By recycling residues 
into new products, it not only 
alleviates pressure on landfills 
but also helps to reduce 
environmental concerns. 



Peat 
New oil spill dean-up kit 

A network of peat 
products manufacturers has 
developed an environment-
wise package designed to be a 
"first aid" kit for small non-
aggressive spills. The kit 
contains a selection of 
absorbent products which can 
soak up as much as four 
gallons of most fuels, oils and 
mild solvents. 

Most of the products 
included in the kit are made of 
dried and treated peat and 
wood fiber processed at Mat 
Inc. of Floodwood, Minnesota. 
The kit is marketed by Fisher 
Stevens, Inc. and is distributed 
through auto supply stores, 

Aquaculture 
Leech Lake ponds 

As part of UMD biology 
graduate student Paul 
Tucker's Master's thesis, 
Tucker and NRRI biologist 
Carl Richards are working 
with members of the Leech 
Lake Indian Reservation 
fisheries program to produce 
bait fish in man-made, 
drainable ponds. 

The Leech Lake 
fisheries program is a tribal 
enterprise which produces 80 
percent of the state's white 

l 
retail centers, truck stops, boat stored in the kit's poly bag. 
marinas, home centers, The substances then must be 
hardware stores, industrial handled according to state 
supply stores and oil field regulations that apply to the 
supply stores. proper disposal of fuels, oils 

and solvents. 
"The biggest advantage 

of the kit is that it brings When the spill kit was 
together dean-up products first being developed, NRRI 
already used in the oil helped link Mat, Inc. to a 
industry. They're secondary manufacturer 
conveniently packaged all through established 
together," said Roy Adams, distribution networks. Due to 
director of NRRI BioProducts. the extensive automation 

required to make the socks 
Inside the kit's soft- and also because of limited 

sided, storable packaging are sales projections, Mat Inc. 
two absorbent socks for spill would not manufacture the 
containment, four mini-pillows socks but instead sold 
to absorb and retain fluid, six truckloads of its loose peat to 
wool-based spill pads for American Cellulose 
wiping residue and a large Manufacturing of Minonk, 
poly bag for temporary storage Illinois, which produced small 
of recovered material. volume orders of sorbent 

When the socks, pillows 
socks. The socks are distribut-

and pads are used to absorb 
ed by Fisher-Stevens, Inc. 

spilled fuel, oil or solvent, the The spill kit's small 
materials can be temporarily mini-pillows contain processed 

••••••••••••••••••••••••••••••••• • • • • • • 

Aqua'94 
The eighth annual Minnesota aquaculture conference 
and trade show will be March 4 and 5 at the Radisson 

• • • • • • • • • Arrowwood in Alexandria. For more information contact • 

wood fiber pads produced at 
Mat Inc. and marketed by _ 
F isher-Stevens. The pads are 
designed in a nine inch square 
pillow form made by folding a 
conventional size, 18 square 
inch pad, then encasing it in a 
polypropylene scrim. The 
result is a product with wiping 
pad advantages, without the 
loose fill characteristics of 
conventional pillow sorbents. 

The kit's wool pads 
were purchased from a major 
Texas wool producer. 

NRRI has worked with 
Minnesota peat producers to 
develop and market peat 
based oil sorbents since late 
1989. The new spill kit 
represents one of several 
products that have evolved 
from the research and <level-
opment efforts of Mat Inc., 
Fisher Stevens and NRRI. 

: Jeff Gunderson, University of Minnesota Sea Grant, : ponds. One management tool 
• 218/ 726-8562. To register call Roslyn Zippa, University • we might use is bioenergetic 
: Department of Fisheries and Wildlife, 612/ 624-4222. : modeling to predict 
• • production and growth," 
• • • • • • • · • • • • • • • • • • • • • • • • • • • • • • • • • • said Tucker. 
sucker fry. Retail stores buy 
the small fish to sell them later 
at bait size. 

John Ringle is leading 
the project at the reservation 
to build 10 drainable ponds. 
Tucker and Richards are 

determining how to manage 
the ponds for best results. 

"We're looking at 
variables including feeding 
regimes that result in 
optimum production and fish 
growth, density of fish in the 
ponds and aeration of the 

"The tribe wants an 
operation that employs several 
people full time," said 
Richards. "They are already 
established in aquaculture, 
they know the markets and 
they're in position to really 
utilize the research." 

7 
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In Business 
Expansion assistance 

Helping small businesses grow 
by Brett Carlson 
U MD student intern 

E xcel Door and 
Millwork, Inc. is a growing 
Duluth company which NRRI 
has assisted at times during 
the past five years. 

Completing cash-flow 
projections, utilizing financial 
statements, setting up a 
computer ac-counting system 
and providing financial 
projections have all been part 
of NRRI services. 

"Financially, we got on 
line and straightened 
ourselves out," said Chida. 

New business 
Designer introduces Smith tables 

~~nith and Carlson 
Furniture Company is a new 
venture for Frank N. Carlson, 
Jr. After 17 years in the field of 
interior design, Carlson 
relocated from the Twin 
Cities to the Duluth area with 
a desire to start his own line 
of furniture. 

"In a short time, I found 
people to create prototypes of 
my furniture concepts. I also 
contacted Kathy Forslund of 
the NRRI Business Group," 
said Carlson. 

"Kathy was wonderful at 
helping me learn what I 
needed to qualify for grants 
which would allow work on 
the prototypes to begin." 

Excel's primary focus is 
manufacture of store fixtures, 
such as accessory displays and 
checkout counters for retail 
stores throughout the country. 

Most recently, Excel 
purchased a Como Router 
with the help of financial 
projections provided by NRRI 
Business Group specialist Jim 
Skurla. Excel purchased the 
router, a programmable wood-
working tool used to cut three-
dimensional parts, with hopes 
of expanding its market. 

"Excel's long-term plans 
are to use the router to allow 
us to open our doors to 
additional retail businesses 
which will give them 
confidence to allow us to 

Carlson received an Idea 
Evaluation grant from NRRI's 
Minnesota Technology, Inc. 
funds and also a grant from the 
Headwaters Regional 
Development Commission in 
Bemidji. Using some of these 
monies, Carlson worked with 
Duluth furniture builder Tom 
Branlund of Thomas and 

~ ott Chida owns Excel Door and Mil/work, Inc. of Duluth. The 
company just purchased a new router with an expansion loan facilitated 
by the NRRI Business Group 

produce further equipment," 
said Scott Chida, owner of 
Excel Door and Millwork, Inc. 
"The router will help us in-
crease production, sales, qual-
ity and business efficiency. 

"Before we had the 
router, you would walk in here 
and see a woodworking shop. 
Now that we have the router, 
you walk in and see a 
manufacturing shop." 

Company to create the first 
two Smith table designs. 

The initial furniture line 
will include coffee and end 
tables, chests and cabinets out 
of maple. The first two Smith 
table designs are finished with 
a polyurethane coating that 
will blend with any decor. 

Currently, Chida and his 
employees are spending time 
getting a feel for the router. 
"There's a vast amount of 
variables to cutting wood," 
said Chida. "We want a per 
part comfort level with the 
router before expanding its 
use and services." 

frank Carlson is ready to 
introduce his newly-designed line 
of Smith tables, manufactured by 

-Thomas and Company, Duluth. 

"Art with function 
allows quality pieces to also be 
fun," said Carlson. "My 
designs use the simplicity 
stressed by Shaker furniture, 
yet they are animated." 

For more information 
contact Frank N. Carlson, Jr., 
218/ 723-8540. 
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The National Innovation Workshop : 

will be held September 9 and 10, 1994 at • 
the Duluth Entertainment Convention • • • • Center. To receive registration information • 

• call the UMD Center for Economic • • • • Development, 218/ 726-7946. • . .._ . 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

THE 12 (OMMANDMENTS Of INVENTION 

1 An idea is worthless unless it is developed properly into a 
product or service that sells. 

2 Nobody js going to give you money the next day. 

3 A business plan that costs $5,000 or more makes money 
only for the person writing it. · 

4 A "working'·' prototype is not the final product. 

5 New products have to look new. Glitz is not all bad. 

6 A mediocre product in a great package sells better than 
a great product in a mediocre package. 

7 People who offer to do the wot:k for you, at your 
expense, often don't do much. 

8 Nobody cares about your invention like you do. 

9 The best inventions result from one's working -knowledge 
of a field and the application of that knowledge to 
make a product that will do the job easier, faster, 
better or cheaper. 

I O Every inventor has dozens of ideas and has to select 
one that will sell. 

11 Don't fall in love with your idea; if you do, you lose 
your rationality. 

12 Money is available for qualified products and services. 

Programs & seminars 
for business owners 

Small business owners 
can return to "school" thanks 
to the educational opportuni-
ties in the region for those 
seeking to strengthen their 
business skills.The UMD 
Center for Economic 
Development has several 
scheduled for 1994. 

Unlimited Selling 
Power, a one day seminar 
geared towards salespeople, 
will be presented March 9 in 
Duluth and March 10 in 
Eveleth. According to its 
promoters, this seminar is 
designed to help create a 
roadmap filled with clearly 
detailed directions to reach 
greater sales volume. Specific 
strategies include qualifying 
prospects, investigating the 
competition, creating a 
positive selling environment, 
listening and problem solving, 
presenting solutions 
effectively, building 
productive and consutative 
relationships, and managing 
accounts strategically. 

This year's Marketing 
Training Program for small 
business owners is funded by 
the Iron Range Resources and 
Rehabilitation Board. The 
spring session will be held in 
the Ely area April 11 - June 6, 
and targets business owners 
who want to develop 
systematic approaches to 

marketing. Led by two 
experienced regionally-based 
marketing professionals, 
participants learn how to set 
achievable personal and 
business goals, size up the 
competition, develop pricing 
strategies for products and 
services, determine which 
advertising and promotion 
tactics to pursue, and prepare a 
specific marketing strategy. 

The National 
Innovation Workshop will be 
held September 9-10 at the 
Duluth Entertainment 
Convention Center (DECC). 
Dynamic speakers, seminars 
and exhibits will provide 
inventors and entrepreneurs 
from throughout the region 
with information on what 
steps to take to bring 
inventions to the marketplace. 

If you would like your name 
added to the CED mailing list 

please call us at 726-7946. 
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Inside NRRI 
Information network 
UMD/ NRRI is part of a network 

of resources/or entrepreneurs 

L a project funded by 
the Agriculture Utilization 
Research Institute (AURI), 
UMD scientists and a host of 
others are helping the 
Minnesota Crayfish Company 
apply the latest hard shell and 
soft shell crayfish technology 
to its aquaculture operations in 
Hackensack, Minnesota. 

Last year was the 
company's first year, when 
partners Robert Sorbye and 
Ronald Riegert harvested 
crayfish from northern lakes 
for restaurant consumption. 
This spring, they will continue 
to supply crayfish for chefs, 
but will emphasize production 
of crayfish for distribution to 
fish bait markets. 

In the beginning, Sorbye 
contacted Sea Grant fisheries 
expert Jeff Gunderson, who 
linked him with aquaculture 
contacts and information in 
the region and nation. Along 
with support from scientists 
Carl Richards and Mike 
McDonald, Sorbye received 
business planning assistance 
from NRRI business specialist 
Jim Skurla. 

Sorbye emphasized that 
the whole project team has 
been tremendously helpful 
every step of the way: AURI, 
the Minnesota Department of 
Aquaculture, and scientists 
from Minnesota Department 
of Natural Resources, and 
universities of Wisconsin-

Minerals & 
mmmg 

PUF funds !aconite research 

Tanks to the 
Permanent UniversityFund 
(PUF), NRRI Coleraine 
Minerals Research 
Laboratory will receive 
support for major projects. 
The laboratory serves as a 
research and development 
facility for Minnesota's 
taconite industry. 
Representative Tom 
Rukavina and Senator Jerry 
Janezich were particulady 
instrumental in securing the 
PUF money. 

Funds totalling 
$100,000 will support a 
project to apply roller press 
technology to taconite 
processing. Scientists are 
investigating the 
replacement of rod mills with 
high pressure rolls that could 
more effectively pulverize · 

Stout, Louisiana State 
and Purdue. 

For the Minnesota 
Crayfish Company, an increase 
from 400 traps to 3,000 in the 
lakes this summer should 
boost production, as will 
applying AURI funds to 
improve methods of bringing 

iron ore for taconite pellet 
production. A pilot roller press 
will be installed at the 
Coleraine laboratory this May. 

A project to develop 
improved primary fragment-
ation is being funded by 
$50,000 of PUF money. The 
effort will produce an elec-
tronic imaging system for 
rapid and accurate size 
analysis of blasted rock. This 
analytical capability will 

· facilitate improving 
fragmentation achieved by 
blasting, which will result in 
significant industry cost 
savings. With preliminary 

the crayfish to the softshell 
stage, when they are market-
able as bait. 

"That's where the 
money is," said Sorbye, who 
hopes for a better second year. 

· "Last year was the worst 
harvest in 32 years because of 
the long, cold spring," he saia. 

studies already complete, the 
additional funding will 
enable research to continue 
on a larger scale at 
participating taconite mi!).eS. 

Fluxed pellet 
production with pebble/lime 
dolomite is being funded by 
$43,000 from the PUF fund. 
The grant will enable 
scientists to further investi-
gate production of fluxed 
pellets using a binding agent 
made from regionally avail-
able resources, rather than 
western U.S. bentonite. 
Researchers are experiment-
ing with pebble lime/ 
dolomite because it could be 
a successful, more cost-
effective alternatve to 
previously tested lime/ 
dolomite hydrate. 

Scientists are 
conducting a pot furnace test 
program with $30,000 PUF 
funding. The aim of the 

. project is to understand 
important mechanisms that 
need to be controlled for 
economical production of 
direct reduced iron. 



Management 
training at NRRI 

AMA program to build skills 
by BrettC._arlson 
UMD student intern 

Letter serve clients 
and funders, 25 staff members 
from our Center for Applied 
Research and Technology 
Development and our 
Business Group will 
participate in a Basic Project 
Management Training 
Program held by the American 
Management Association 
(AMA) March 30-April 1. 

Funding for the AMA 
seminar was provided by the 
UMD Office of the Vice 
Chancellor for Academic 
Administration through the 
Professional Staff 
Development Fund. NRRI 
received $8,000 to hold the 
training session in house, 
which will save $15,000 in 
travel and related expenses, 
according to Business Group 
director and seminar 
coordinator Lee Jensen. 

Seminar topics will 
include effective planning, 
organizing, team building, 
budgeting and integrating 
multi-disciplinary projects. 

"Three years of seeing 
the various approaches to 
doing multi-disciplinary 
project work and the wide 
range of resources used to 
accomplish that work, was 
what sparked interest in the 
seminar," said Jensen. 

Jensen said the ideas 
and concepts learned at the 

NRRI Library 
--· Information update 

-~...;. .. ·-:. - -==- :-=---==---~-
·-- · . ____ . _- - :=;._ - L ibraries aren't just 

seminar will aid in establishing 
project leadership and 
management, allowing NRRI 
to become more efficient with 
its resources, which, in turn, · 
helps lead to even more 
successful project outcomes. 

"NRRI employees will 
benefit from such a training 
program by learning to work 
more closely and effeciently 
with others outside their own 
discipline,"said Jensen. 

Center for Applied 
Research and Technology 
Development director Thys 
Johnson said, "Hopefully, the 
seminar will give us a lot of 
valuable information on 
managing all projects." 

, b::::;e, 
effecient with its 

resources, 
which in turn 
helps lead to 

successful 
project 

outcomes. 

books anymore! Ours is an 
international multimedia op-
portunity available for institute 
researchers and the public. 

The NRRI library most 
recently added CD-ROM 
functions, which make 
information readily available 
on disc. One CD-ROM disc 
available in the library stores 
seven reference books: The 
American Heritage Dictionary, 
Bartlett's Familiar Quotations, 
The Concise Columbia Diaionary 
of Quotations, The Concise 
Columbia Encyclopedia, 
Hammond Atlas, Roget's II 
Electronic Thesaurus, and The 
World Almanac and Book of 
Facts 1992. 

"Computers have 
greatly extended our research 
capabilities through the use of 
databases such as DIALOG, 
EPIC and the Online 
Computer Library Center 
(OCLC) featuring access to 
materials throughout the 
U.S.," said library manager 
Sue Hendrickson. "With over 
17,000 libraries participating in 
OCLC alone, we can access 
over 500 million holdings." 
Printed resources can be 
mailed from various 
organizations and libraries 
throughout the world by using 
the Interlibrary Loan System. 

NRRI's library staff 
assists researchers by 
conducting in-depth literature 
searches of databases, finding 
specific data and providing 

Sue Hendrickson 
NRRI libraty manager 

instruction in the use of 
information services. 

Our collections include 
reference materials and 
publications related to natural 
resources, including about 
4,000 monographs, technical 
reports, conference proceed-
ings, maps, patents, reference 
tools, and more than 200 peri-
odical titles and newsletters. 
Areas of emphasis include 
forest products, peat, industrial 
minerals, iron ore, non-ferrous 
minerals, ecosystems research, 
environmental chemistry, 
natural resource analysis arid 
business development. 

For more information 
contact Sue Hendrickson at 
(218) 720-4235. 
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Project 
Air quality assessment 

Minnesota Pollution 
Control Agency (MPCA) 
funded a study for our 
environmental chemists to 
provide physical-chemical 
properties and toxicity end 
points for contaminants in a 
model for air quality exposure 
and hazard assessment. 

Toxic fish 
MPCA recently funded 

a grant for NRRI biologists to 
investigate levels of toxic com-
pounds in fish from Lake 
Superior as part of a long-term 
monitoring program. 

Highlights 
Harbor contamination 

NRRI scientists recently 
received a one year $134,993 
grant from MPCA to 
investigate the Duluth/ 
Superior Harbor for the 
presence of contamination in 
the sediments arising from 
current or past discharges to 
the St. Louis River and 
estuary. This project will 
survey about 50 sites of known 
or suspected chemical 
contamination and toxicity. 

Business start-up in Orr 
The NRRI Business 

Group assisted in the 
preparation of a business plan 
and loan application for a 
proposed motel in Orr. Total 
project cost: $350,000. 

NRRINow 

Johnson authors algorithm 
Thys Johnson, director 

of our Center for Applied 
Research and Technology 
Development, received 
international honors for devel-
oping one of only two known 
algorithms for deter-mining 
optimum ultimate pit limits in 
open pit mining 

Structural lumber substitute 

As part of a melamine 
adhesive project, our 
composite wood specialists are 
working with the Forest 
Products Laboratory in 
Madison, Wisconsin, to 
manufacture a structural 
lumber substitute using a 
steam injection process. 

The Natural Resources Research Institute 
was established by the Minnesota Legislature 
in 1983 to foster economic development of 
Minnesota's natural resources in an 
environmentally sound manner to promote 
private sea-or employment. 

Natural Resources Research Institute 
University of Minnesota, Duluth 
5013 Miller Trunk Highway 
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Michael Lalich, director 

Center for \Vater 
& the Environment 
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Thys Johnson, director 
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Kjell Knudsen, director 
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BioProducts business 
Our composite wood 

pilot facility has recently 
provided materials or services 
to the following companies: 
ICI Polyurethanes Group, 
Isobord Enterprises Inc., 
Dyno Polymers (Minnesota) 
Inc., Louisiana-Pacific 
Corporation, Woodland 
Container Corporation, UCAR 
Carbon Company Inc., 
Archers Daniels Midland 
Company, U.S. Borax and 
Wadena Saw Mills. 
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