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CENTER FOR APPLIED RESEARCH AND TECHNOLOGY DEVELOPMENT 

NRRI Chemical Extractives Technology Nears Commercialization 

Methods for producing betulin (patents pending) and betulinic acid (patent issued) from birch bark 
were improved and the technology transferred to NaturTek LLC, the exclusive license holder on this 
technology. NaturTek has initiated toll manufacturing of these valuable compounds for prospective 
sales. 

NRRI in on Ground Floor of Poplar Genome Project 

Initial funding approval of a proposal entitled "Genome-Enabled Discovery of Carbon 
Sequestration Genes in Populus" has been given by the U.S. Department of Energy, Science Division. 
This project is a multi-agency project with the DOE-Oak Ridge National Laboratory, the University of 
Washington, the US Forest Service, and NRRI. NRRI's role will be development of specific 
populations that can be used in discovery of genes controlling carbon allocation within poplar trees. 
This project is one of the first studies funded by DOE in the massive new effort to sequence the entire 
Populus genome, the first tree species to be sequenced. 

NSF Great Lake Wood Manufacturing Partnership 

Brian Brashaw and Mike Lalich have been awarded a $599,550 grant from the National Science 
Foundation, Partnerships in Innovation Program to establish the Great Lakes Wood Manufacturing 
Partnership. This partnership will include the Minnesota, Michigan, and Wisconsin Departments of 
Natural Resources, Michigan Technological University, the USDA Forest Products Laboratory, 
Northern Initiatives, and 20-24 private companies across the Great Lakes region with a goal of 
implementing manufacturing improvement projects and developing new products over the next three 
years. 

Patent Filings 

Four patent disclosures were filed by the Coleraine Minerals Research Laboratory (CMRL): one for a 
taconite pellet fines removal system and three in the area of reduced iron products. 

Iron Nugget Project Update 

Over 800 bench scale tests have been run to optimize technologies applicable to the production of iron 
nuggets utilizing a small-scale tube furnace. A larger scale box furnace was designed, fabricated, and 
recently delivered to CMRL, which will allow larger quantities of nuggets to be produced. A pilot 
scale hearth simulator batch furnace is also being constructed at CMRL, which will produce 100 to 300 
lb batch quantities of nuggets and will be operational in November 2002. Lastly, a pilot scale induction 
furnace has been ordered to simulate a pilot scale electric arc minimill furnace which will be able to 
produce hot metal pours of 150 and 300 lb. 

Doe Grant Announcement 

CMRL submitted a $1.5 million grant request included as part of a $5 million grant recently awarded 
by the Department of Energy (DOE) to the Mesabi Nugget LLC Project being constructed at the 
Northshore MiningCompany. The DOE announced it would provide $2 million in funding for the first 
year followed by $3 million in the second year. 

1.1 RRl Ouarterlv Reoort /Julv-Seotember 2002 



NRRI/CMRL Hosts Department Of Commerce In Requesting Large Scale Funding For 
Minnesota Taconite Operations 

NRRI/CMRL staff and general managers of six Minnesota taconite operations met with Grant 
Aldonas, U .S. Department of Commerce undersecretary for international trade, and six of his staff 
members including Economic Development Administration officials to discuss large scale funding 
requests for implementation of new technology projects at each plant. NRRl worked with plant 
general managers to develop a list of demonstration projects to use as a starting point in showing how 
technology could be applied to help lower pellet manufacturing costs. 

Possible Zn-Cu Volcanic-Hosted Massive Sulfide Occurrence Near Six Mile Lake, St. Louis 
County 

Over the past three summers, with support from the Permanent University Trust Fund and the Minerals 
Diversification Plan of the Minnesota Legislature, John Heine (NRRI), Dr. George Hudak from the 
University of Wisconsin-Oshkosh (UWO), two graduate students (UMD), and five undergraduates 
(two UMD, three UWO) have been mapping the rocks east of Tower in the Skeleton Lake, Eagles Nest 
Lake, Five Mile Lake, Needleboy Lake, Six Mile Lake, and Gafvert Lake area. The rocks in this area 
consist of 2.7 billion year old volcanic and sedimentary rocks. Using a modem sea floor 
mineralization model for Zn-Cu volcanic-hosted massive sulfide deposits, the field mapping team has 
been able to identify a possible site within the mapped area along a syn-volcanic fault zone where hot 
metal-bearing fluids vented onto the paleo-sea floor. These investigators believe that this site may be a 
prime location for a rich Cu-Zn deposit if the model holds for this location. Additional drilling and 
fieldwork will be necessary to further confirm the site's potential. A short Report of fuvestigations on 
this fieldwork is available for downloading on the Economic Geology group's web site 
,:vww.nrri.umn.edu/egg . 

CENTER FOR WATER AND THE ENVIRONMENT 

Developing a Framework for Identifying Reference Conditions 

One of the mandates of the Clean Water Act is a requirement that the state's report on the condition of 
all surface waters. The problem is that "condition" is a relative measure. Because of the sheer 
magnitude of the Great Lakes, coastal ecosystems along them vary considerably. For instance, 
elements like climate, soil conditions, and vegetation along the North Shore of Lake Superior are 
naturally different than what's found some 700 miles south (as the bird flies) on the coast of Lake Erie. 
Current condition varies depending on these natural features, as well as the extent of human and 
natural disturbance. 

There are two issues that state resource managers must grapple with in preparing their reports on the 
condition of their surface waters. First, what are the appropriate geographic regions that define similar 
conditions within which water quality exhibits similar characteristics, and second, what is the 
"reference condition" (the best attainable water quality) within those geographic regions? The first 
part of the Reference Area Project will divide coastal areas into regions based on the similarity of 
natural factors (for example, surficial geology, climate, natural vegetation) that influence them. Within 
each of these large geographical regions, the team will then classify the different shoreline ecosystems 
as 1) high energy shorelines (those with a lot of wave action), 2) bays with low wave action, 3) 
protected wetlands off the lake coast, 4) river-influenced wetlands that feed into the lakes, or 5) coastal 
marshes. 

Using remotely sensed data and NRRl geographic information systems (GIS), the entire Great Lakes 
shoreline will then be described in terms of the level of human impact. Within each region, the 
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ecosystems with the least amount of human impact will be identified as "reference sites." About 100 
of the reference sites will be samples to characterize the aquatic macro invertebrate and fish 
communities to describe their condition. This will create a benchmark for comparison to other Great 
Lakes ecosystems. 

NRRI researchers Lucinda Johnson and George Host are working with Carl Richards from Minnesota 
Sea Grant, Jeff Schuldt, from University of Wisconsin, Superior, and Jan Ciborowski of the University 
of Windsor, Ontario. 

The proposed research will identify scientifically defensible protocols for selecting an appropriate 
classification system and defining reference conditions. These protocols will rely on a combination of 
readily available, as well as newly collected field data. The methods will be appropriate to large 
geographic regions with a number of distinct ecosystem types. This project is important because it will 
further extend the techniques to quantify the condition of healthy coastal ecosystems. This body of 
research will ultimately provide state, tribal and local managers with monitoring designs, indicators 
and causal relationships needed to support their assessments. 

Status Assessments Of An Amphibian And Small Perch 

fu September 2002 NRRI initiated efforts to comprehensively compile, thoroughly review and 
succinctly summarize published and gray literature that focus on the eastern hellbender, and the crystal, 
spotted and eastern sand darters. 

The eastern hellbender, a large salamander primarily found in southeastern states, is one of many 
amphibian species that are declining worldwide. They are found mainly in the southern and eastern 
Great Lakes states. Eastern hellbenders grow to be almost 2 feet long and prefer clear water lakes and 
streams. Their populations are declining with low reproductive rates and inhibited maturation. The 
eastern sand darter, spotted darter and crystal darter are three species of small perch that have declined 
throughout their range in fresh water streams. They can be found in all the Great Lakes states . The 
darters' habitats of clean sand and gravel bottom streams are becoming less available as heavy silt 
loads and pollutants move into the waterways. 

Personnel from the US Fish and Wildlife Service, Region 3 identified these organisms to be in need of 
a status assessment and they have provided NRRI investigators with appropriate guidance to complete 
a status assessment report for each organism. These status assessment reports will ultimately be used 
by the US Fish and Wildlife Service to make decisions on listing priorities relevant to consideration for 
threatened or endangered status. 

This work is funded through an interagency agreement within the US Department of the futerior 
between the US Fish and Wildlife Service and the US Geological Survey Biological Resources 
Division via the Minnesota Cooperative Fish & Wildlife Research Unit. 

CENTER FOR ECONOMIC DEVELOPMENT (NRRI BUSINESS GROUP) 

Program Summary 

The Business Group worked with 50 clients during the quarter. Ten new projects began this quarter. 
Six projects were completed. Five clients obtained' financing totaling approximately $2.0 million. As 
a result of this financing, one new business was started, one client purchased an existing business, one 
business expanded its marketing efforts, and two businesses refinanced existing debt. A minimum of 
16 new jobs are expected from these projects. Approximately 130 jobs will be retained. 
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Seventeen of the Group's projects involve the start-up of new businesses. Twenty-four involve 
expansions of existing businesses. The most requested Business Group services were: business 
planning, financial analysis/financial projections/access to financing, and marketing-related issues. 

Publicity - Arrowhead Business Advisor 

The Arrowhead Business Advisor was published once during the quarter. This edition included an 8-
page insert which listed all of the professional development courses offered by the Center for August 
through December. Articles about NRRI programs or projects are also published in the Arrowhead 
Business Advisor. This quarter an article was published about the wood products prototype lab and the 
research being done with a local truss manufacturer. 

Economic Development Course 

The Center for Economic Development hosted the Basic Economic Development Course for one week 
in July. The program is offered to economic development professionals through the International 
Economic Development Council. Twenty-three people attended this program, including one 
participant from the Philippines. 
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NRRI Business Group 
Project Work 

The NRRI Business Group worked with 50 different clients this quarter (compared to 84 last quarter). 

• 34 clients are manufacturers who are starting or expanding their businesses. 
• 6 clients are inventors who want to either mariufacture the products or license the inventions. 
• 4 clients have technology-related businesses (software, hardware and/or e-commerce). 
• 6 are service businesses. 

• 17 projects involved start-up businesses. 
• 24 projects involved expansions of existing businesses. 
• 6 are inventors of new products. 
• 3 are buying or selling an existing business. 

• 10 projects are new this quarter. 
• 44 projects will continue into the next quarter. 
• 6 projects were completed. 

Details of the 6 completed projects: 

Five (5) of the completed projects involved the acquisition of financing so that businesses 
could start, expand or change ownership. Approximately $2 million in financing was obtained 
by these 5 clients. These projects are expected to result in at least 16 new jobs and over 130 
retained jobs. 

o A client received assistance with the renewal of a $500,000 SBA-backed line of credit. 
This line of credit is used to support international sales. The client is also considering 
expanding the business by acquiring another business. The Business Group helped the 
client evaluate a number of potential acquisitions. The client is now pursuing the 
purchase of one of the businesses. 

o Another client received assistance with refinancing existing debt. The Business Group 
assisted with preparation of a $1 million SBA loan package. The refinancing is 
expected to retain over 100 jobs. 

o The Business Group provided assistance to both the buyer and seller of a 
manufacturing business. The financing package included debt and equity of 
approximately $275,000. The change in ownership and financing will help to retain 
30 employees and create about 12 new positions. 

o Another manufacturing business obtained $50,000 in working capital to support an 
expanded marketing effort. The Business Group helped the client to prepare loan 
application materials. 

o The Business Group helped another client prepare a business plan and financing 
package in order to start a machining business. The combination of debt and equity 
totaled approximately $230,000. Four (4) new jobs should result. 

One ( 1) client worked with the Business Group on issues related to the development of a new 
product. The client is moving ahead with the project but does not need further counseling 
assistance at this time. 
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• Business Group clients are in a variety of industries 
o 5 are in the wood products industry. 
o 2 are in clay or minerals related industries. 
o 1 is in agriculture, horticulture or forestry. 
o 7 are in the food industry. 
o 3 are in recreational products. 
o 5 are in computer technology. 
o 1 is in fabric/clothing manufacturing. 
o 1 is in some aspect of the construction industry. 
o 1 is developing a health-care related product. 
o 8 are in consumer products . 
o 7 are in industrial products or processes. 
o 1 is in transportation or automotive. 
o 5 are metal fabricators or assemblers. 
o 1 is in waste disposal/management. 
o 1 is involved in energy production. 
o 1 is developing a peat~based product. 

• Business Group clients requested and received assistance in the following areas: 
o 30 - Business·or strategic planning 
o 24 - Financing or financial projections or analysis 
o 14 - Marketing, sales or pricing 
o 3 - Production or manufacturing issues 
o 4 - Licensing or development of inventions 

• The Business Group worked in conjunction with NRRI scientists and staff on 5 projects. 
o 2 projects with CARTD 
o 3 projects with the Machine Shop 

Basic Economic Development Course 

The Center for Economic Development hosted the Basic Economic Development Course for one week 
in July. The program is offered to economic development professionals through the futemational 
Economic Development Council. Twenty-three people attended this program, including one 
participant from the Philippines. 

Arrowhead Business Advisor 

The Arrowhead Business Advisor was published once during the quarter. This edition included an 8-
page insert which listed all of the professional development courses offered by the Center for August 
through December. 

Articles about NRRI programs or projects are also published in the Arrowhead Business Advisor. This 
quarter an article was published about the wood products prototype lab and the research being done 
with a local truss manufacturer. 

Staff Change 

Wendy Crowley, Assistant Business Development Specialist, left the Center. Crowley lived and 
worked in Ely for the past two years. Clients in the Ely area are now being counseled primarily by Jan 
Zigich with assistance from other staff members as needed. 
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HORTICULTURAL PEAT 
Fen Restoration 

Objective The goal of this project is to initiate restoration research 
on a post-harvested fen peatland site to determine methods and 
techniques suitable for Minnesota conditions. 

Background There are approximately 2,000 acres of peatland 
currently harvested for horticultural peat in Minnesota. Several 
proposed developments could potentially double this acreage in the 
near future. Peat companies are required by law to restore these 
areas to functioning wetlands after harvesting has ceased to 
conform to State and Federal "no-net-loss" of wetlands policies. 
Although only a few areas are currently in need of restoration, the 
environmental review and permitting process requires new peat 
harvesting operations to provide detailed restoration plans prior to 
development. Therefore, reliable peatland restoration techniques 
are needed not only to maintain the current level of peat harvesting, 
but also to allow the industry to expand in the future. As part of 
previous research funded by the Legislative Commission on 
Minnesota Resources (LCMR), we have established peatland 
restoration demonstration sites at two post-harvested peatland sites. 
The restoration strategy used at these sites follows the "Canadian 
Method" developed primarily for restoring bog vegetation to sites 
harvested for Sphagnum moss peat. However, similar studies have 
not been conducted on fen peatlands harvested for sedge peat. 
Several Minnesota peat operations are currently harvesting such 
peatlands, and changes in horticultural peat use in Europe and parts 
of North America suggest a trend toward using more sedge peat in 
the future. Restoring these areas will require different management 
techniques to re-establish fen vegetation and prevent exotic species 
invasion. A study to assess management techniques for fen 
restoration will be conducted at the Hawkes Peat operation located 
near Newfolden, Minnesota (northwest of Thief River Falls), in 
cooperation with the University of Minnesota, Department of 
Horticultural Science, and the Minnesota Department of Natural 
Resources (DNR), Division of Lands and Minerals. This site was 
originally a fen with predominantly sedge peat. 

Previous Activity/Results NRRJ personnel met with Dr. Susan 
Galatowitsch of the University of Minnesota, Department of 
Horticulture, to discuss results of the seed bank assays and refine 
the final experimental design and plot layout plan. Donor soils 
were selected based on the results of the seed bank assay with the 
goal of keeping weedy species such as Reed Canary grass to a 
minimum. Due to record-breaking rainfall occurring at the project 
site this spring and early summer, plot establishment was 
postponed until the ground became dry enough to support 
machinery. 

Principal lnvestigator(s) 
Kurt Johnson 

Project Sponsor(s) 
Minnesota Department .of 

Natural Resources (DNR) 

Start Date 9/14/01 

Project No 5402865 

Amount 
$20,000 

End Date 6/30/03 

1129 

Progress/Results 
Rains finally subsided at the 
Hawkes Peat research site in 
July and conditions were 
sufficiently dry by early August 
to establish research plots. A 
total of 64 plots were established 
in a split-plot design to test the 
effect of various donor soil 
treatments and companion crops 
on restoration of fen vegetation. 
A rain gauge and water table 
monitoring well were also 
installed to monitor site 
conditions. A complete plant list 
from the donor site was 
compiled to compare with the 
research plots in order to gauge 
restoration success. Plots will be 
monitored next summer to 
determine percent vegetative 
cover and plant species present. 
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HORTICULTURAL PEAT 1074 
Horticultural Peat Expansion - Premier Horticulture, Inc. 

Objective The overall goal of this project is to locate, assess, and 
secure a suitable horticultural peat resource for Premier 
Horticulture, Inc. to allow expansion of their Peatrex operation, 
and to initiate the environmental review and permitting process. 

Background Recently, Premier Horticulture, Inc. contacted NRRl 
for assistance in expanding their Peatrex operation located west of 
Cromwell, Minnesota. It is estimated that their current peat 
resource (approximately 240 acres) will be depleted in the next 5 to 
10 years. Also, their packaging facilities are presently operating 
under capacity and could readily handle additional peat from 
another resource, making the operation more cost-effective and 
profitable. An expansion would not only maintain present 
employment at Peatrex, but would also result in 15 additional jobs 
at the processing plant and harvesting site. Supplementary 
employment would also occur in spin-off industries such as 
trucking. NRRl will assist Premier Horticulture by: 1) conducting a 
detailed assessment of potential peat resources in proximity to the 
Peatrex operation, 2) identifying financial assistance and other 
incentives available for peatland development from State, County, 
and local agencies, and 3) assisting in the purchase or lease of the 
property, and beginning the environmental review and permitting 
process required by Federal and State regulatory agencies prior to 
peat development. 

Previous Activity/Results Premier Horticulture has decided to 
expand their existing operation in Carlton County to some of the 
directly adjacent property and another bog to the northwest. NRRl 
prepared a list ofregulatory permits required for Premier's 
proposed expansion and a tentative timeline through discussions 
with the Minnesota Department of Natural Resources and the U.S. 
Army Corps of Engineers. NRRl personnel met with Claude 
Samson of Premier to further refine NRRl's role in their expansion 
project and discuss development options. A letter was sent to 
private peatland landowners inquiring about the availability of their 
property for horticultural peat development. 

Principal Investigator(s) 
Kurt Johnson 

Project Sponsor(s) 
Minnesota Technology, Inc. (MTI) 

Start Date 7/1/00 

Project No 5401886 

Amount 
$99,982 

End Date 6/30/03 

Progress/Results 
A plant survey was conducted in 
early August of approximately 
100 acres of potential expansion 
areas adjacent to the current 
Peatrex operation in preparation 
for the permitting process. NRRl 
and Premier have initiated work 
on the State and Federal permit 
applications and associated maps 
for the expansion. NRRl also 
continues to search for 
add_itional peat resources for 
future company expansions. 
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WASTEWATER TREATMENT 1179 
Implementation of a Performance-based Code for Onsite Wastewater 
Treatment in Northern Minnesota 

Objective The objective of this project is to develop a true 
performance-based code for the management of individual onsite 
and cluster wastewater systems, and to demonstrate its 
implementation in northern Minnesota. We expect the process of 
local acceptance and code implementation to provide useful 
lessons and tools for development, adoption and implementation of 
a performance-based code throughout the state and nation. 

Background Northern Minnesota is a popular Midwest vacation 
destination abundant with lakes. Resorts, cabins and year-round 
homes surround many of the lakes. Cabins, once used as summer 
vacation spots, are commonly converted to year-round homes. 
Nearly all rely on onsite systems for wastewater treatment. Onsite 
system construction is typically regulated through county 
ordinances, patterned after prescriptive standards. In 1994, the 
Minnesota Pollution Control Agency (MPCA) promulgated new 
rules that established minimum standards for individual wastewater 
treatment systems. All counties were required to adopt and enforce 
these rules, but the limited number of prescriptive options allowed 
has made it difficult for property owners in northeast Minnesota to 
comply because of the restrictive site and soil conditions common 
in the region. This created large, unanticipated financial hardships 
for many owners, and left them with few, if any, acceptable onsite 
treatment options. 

Previous Activity/Results The IRRRA Sewage Technical 
Committee met in April and May. The most significant 

. accomplishment related to the project was the successful 
implementation of the conference "Head of the Watersheds 
Decentralized Wastewater Conference." The conference was held 
on April 9-11, 2002, at the Duluth Entertainment Convention 
Center (DECC) and was attended by 330 participants. Of the 330 
in attendance, 269 were registered participants, 31 were exhibitors 
and 3 0 were speakers. The conference participants included a 
diverse audience, including planning commission members, 
County Commissioners, licensed designers and installers, state and 
local ( county and township) officials, a few homeowners 
representing lake associations, and the media, including KBJR and 
Minnesota Public Radio (MPR). A follow-up story is being 
planned on the MPR Program "All Things Considered" in July 
2002. 

Principal Investigator(s) 
Barbara McCarthy 

Project Sponsor(s) Amount 
Iron Range Resources & Rehabilitation Agency $179,810 
Iron Range Resources & Rehabilitation Agency $35,000 
Iron Range Resources & Rehabilitation Agency $100,000 

Start Date 2/27/02 End Date 6/30/04 

Project No 5495860/5401860/5402880 

3.3 

Progress/Results 
The IRRRA Sewage Technical 
Committee met in August with 
representatives from MOSTCA 
and MES regarding model codes 
being developed. Meetings were 
also held with MPCA staff from 
the Duluth office and St. Paul 
"standards" office. A legislative 
tour was sponsored by the 
MPCA (Duluth) on the issue of 
wastewater treatment and the 
role of individual and cluster 
onsite sewage treatment systems. 
The tour was attended by 
federal, state and local elected 
officials or their legislative aides 
and included stops at homes 
with a textile filter system and a 
peat filter system that are 
working well for Duluth area 
homeowners. The officials also 
visited a small North Shore 
resort with a mound system 
maintained by the resort owner. 
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CHEMICAL EXTRACTIVES 1178 
Processing and Utilization of Birch Bark Waste Streams 

Objective The development of marketable chemicals from 
Minnesota's forests. 

Background Minnesota's forest products industries have large 
capital investments and significant production costs. If unused 
materials or by-products of the process could be identified as 
valuable, or as precursors to marketable products, the 
competitiveness of our regional industries could be significantly 
improved. 

Previous Activity/Results The previous quarter included the 
following work directions and results: 1) research on the 
improvement of selective birch bark technology was successfully 
accomplished, with transferring of procedures to a toll 
manufacturer; 2) 28 large-scale samples were synthesized, 
formulated and transferred for field tests to Clemson University 
and Rutgers University; 3) 63 samples and four pounds of ground 
outer birch bark (30 mesh) were prepared and transferred to a 
cosmetics company; 4) 250g of betulinic acid was synthesized for 
NIH tests; 5) design of new equipment for tests for extraction was 
completed and sent for manufacturing; 6) a sample of betulin was 
transferred for toxicological tests; 7) a sample of betulin was 
transferred to a cosmetics company for tests; 8) hydrolyzed birch 
bark was successfully tested as a binder for sawdust materials and 
paper mill sludge; 9) a new efficient method of betulin/betulinic 
acid (or any triterpene) solubilization was developed, which allows 
preparing more than 30 percent concentration of triterpenes in 
ointment; and 10) four samples of birch bark suberinic acids 
(3x100g and lx5 grams) were prepared and presented at a meeting 
with a cosmetics company. 

Principal Investigator(s) 
Pavel Krasutsky 

Project Sponsor(s) 
NaturTek LLC 

Start Date 1/1/02 

Project No 5402030 

Amount 
$345,114 

End Date 12/31/02 

Progress/Results 
The NaturTek Birch Bark 
Product Development Program 
includes planning for sample 
preparation and technology 
development. The program for 
sample preparation was 
successfully accomplished with 
the following directions: 1) 
samples of birch bark products 
and birch bark product 
derivatives for biological tests 
were transferred to two partner 
companies; 2) the technology for 
betulinic acid manufacturing 
was developed and the 
procedures were reported to 
NaturTek and transferred to toll 
manufacturers; 3) a procedure to 
produce betulin-3, 28-diacrylate 
was developed; 4) an additional 
three samples of triterpene 
quaternary salts were 
synthesized for tests at Rutgers 
University; and 5) six additional 
samples for biological screening 
on antibiotic activity of 
triterpenes were prepared and 
transferred to Professor Tom 
Shier at the University of 
Minnesota. Two disclosures of 
invention have been submitted to 
the University of Minnesota, 
Patents & Technology 
Marketing. Procedures for 
betulin manufacturing have been 
transferred to a toll 
manufacturer. The research 
project report was presented to 
the NaturTek Peer Review and 
at the Biobased Forest Products 
Fall Meeting held at the Forest 
Products Laboratory in Madison, 
Wisconsin. 
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CHEMICAL EXIRACTIVES 
Hemicellulose Extract Utilization 

Objective To provide research on producing new nontraditional 
materials from hemicellulose extracts for commercial/industrial 
use, thereby creating a new market for the hemicellulose waste 
stream. 

Background Since 1998, the Chemical Extractives Program at 
NRRI has focused its research upon the utilization of waste streams 
of the northern forest product industry. A significant portion of 
these wastes is hemicellulose water extracts (HCE), or "molasses," 
a waste product remaining after processing wood products. HCE is 
the least utilized component of the biomass triad, which also 
includes cellulose and lignin. The disposal of HCE is restricted by 
environmental legislation, adding an additional cost to the wood 
products manufacturer. Clearly, finding good uses for HCE is of 
interest to the wood products industry. Georgia-Pacific, Duluth, 
Minnesota, for example, produces 10,000 tons of molasses 
annually. Although at one time the waste product was sold as a 
food for domestic animals, that market has ended, and since early 
in 2000, Georgia-Pacific has disposed of the HCE by either 
burning it or selling it into low-value markets. This research project 
is structured to: 1) create a new material with superior properties of 
strength and toughness by researching polymer blends or alloys of 
HCE, 2) create a new material through mechanochemical 
processing between the polymeric HCE and monomeric molecules, 
and 3) create new binding materials for regional peat products. 

Previous Activity/Results A literature search and preliminary 
research were conducted on an HCE sample provided by Georgia-
Pacific. NRRI is rapidly developing new nontraditional materials 
from HCE that will have broad applications in many areas, will be 
more marketable than bulk wood molasses, and could be 
manufactured and marketed by the producer ofHCE. Wood 
molasses was modified with specific organic chemicals, leading to 
a promising mixture of esters soluble in organic solvents. High-
pressure pellets were created, which had good plastic properties. 

Principal Investigator(s) 
Pavel Krasutsky 

Project Sponsor(s) 
Minnesota Technology, Inc. (MTI) 

Amount 
$50,000 

Start Date 7 /1/99 End Date 6/30/03 

Project No 5401065 

1121 

Progress/Results 
There was no activity this 
quarter. This occurred because 
our core researcher for the 
project left NRRI to pursue his 
academic degree at the 
University of Illinois. A 
replacement for the researcher is 
being pursued, and a second 
researcher was transferred to this 
work recently to reinitiate 
project activity. 
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BIOTECHNOLOGY INITIATIVE 1171 
Production of High Value Biomolecules in Transgenic Hybrid Poplars 

Objective To develop proprietary and enabling technologies to produce 
high value proteins in hybrid poplar leaves. The foundation of the project 
is the application of powerful genetic tools to identify novel promoter 
elements of poplar genes that will enable the expression of a valuable 
industrial enzyme in the leaves of transgenic hybrid poplars as a value-
added commercial product from hybrid poplar plantations, creating a new 
profitable crop for Minnesota farmers and its forest products industry. The 
research is designed to develop a platform technology that can be used to 
produce other enzymes and pharmaceuticals. 

Background Advances in plant biotechnology have made it possible to 
genetically engineer crops to produce valuable commercial products, 
including vaccines, therapeutic proteins, biodegradable plastics, special 
oils and carbohydrates, and industrial and specialty enzymes. Research in 
this area.has created a new industry called molecular farming. Plants have 
advantages over conventional production methods for such chemicals, 
especially cost. Poplars have advantages over other crops as a potential 
host organism for producing recombinant proteins. Poplars were also 
chosen for this project because of the leading hybrid poplar program at 
NRRI, with which this project is integrated. Initial work is targeted at a 
high-value industrial enzyme, MnP, which has many industrial and 
agricultural applications, including several benefiting the environment 
and the pulp and paper industry. Minnesota fatmers and forest products 
industry are in need of new profit opportunities in large markets, the goal 
of this project. Extensive environmental safeguards are built into the 
production system being developed. 

Previous Activity/Results Literature and patent searches were 
completed on the use of the inducing chemicals to be utilized in this 
project. Mass multiplication of Populus clone NM-6 was continued, to 
provide ample experimental material, as well as transformation of this 
clone with the target gene and screening oftransformants. The best ways 
of treating the tissue cultured plants with the inducing chemicals was 
determined. Two Invention Disclosures were filed with UM Patents & 
Technology Marketing. A PCR-based suppressive subtractive cDNA 
library was prepared from mRNA from poplar leaves treated with the 
inducing chemical, to be used to isolate genes that are differentially 
expressed upon chemical treatment. cDNA clones were randomly selected 
from the library, plasmids isolated from clones of the library, and 
sequenced at AGAC (UM-TC). A Blast search of the sequenced clones 
was initiated. 

Principal Investigator(s) Neil Nelson 

Collaborator(s) 
Arun Goyal-CSE,UMD; Vivek Kapur-AGAC,UM-TC 

Project Sponsor(s) 
SOTA TEC Fund 

Start Date 10/22/01 

Project No 5402401 

Amount 
$100,000 

End Date 10/31/02 

3.6 

Progress/Results 
This project is covered by a non-
disclosure agreement with the 
sponsor. Thus, only general, 
non-confidential results will be 
reported. 1,440 cDNA 
subtractive cDNA clones were 
sequenced, and a Blast search 
was done. 1,344 cDNA clones 
were amplified with PCR, 
analyzed, and purified. A cDNA 
microarray chip was constructed 
from the PCR-amplified clones. 
A bioinformatic analysis of the 
cDNA clones revealed that 34% 
had no matches with known 
structures in DNA databases, 
22% matched DNA of unknown 
function in databases, and the 
rest fall into known protein 
classes. The microarrays will be 
used in the next phase of the 
project to isolate gene promoters 
that are induced with the 
inducing chemical and which 
will be used in gene constructs 
to try to achieve high expression 
of the MnP enzyme in poplar 
leaves. 
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FOREST PRO DUCTS 
Forest Prqducts Research for Business Development 

Objective This project will complement the division program 
areas. Specific objectives include an emphasis on helping existing 
small and mid-size wood products companies remain or become 
competitive through research and development or by providing 
specific technical or business expertise. Work in the biotechnology 
and chemical extractives is directed at the formation of new 
industries in the region. Specific sub-projects in the areas of wood 
engineering, secondary wood products manufacturing, and bio-
based composites facilitate economic growth and stability of 
Minnesota and other Lake States wood product manufacturers. 

Background This project builds on ideas used successfully since 
1985. The funding enhances our ongoing program to help forest 
products companies and associated industries in the Upper 
Midwest and Minnesota. We work with existing small and mid-
size companies to develop, improve, and implement technologies, 
which will help them remain or become more competitive in the 
marketplace. Our initiatives are inclusive of the wide range of 
projects we engage in to assist new and existing business 
commercialize products or processes. Annually, the forest products 
programs benefit more than 50 companies as clients and strategic 
partners. Most of these companies are entrepreneurs or small and 
medium-sized businesses. Using funding provided in previous 
Wood Utilization Special Grants we have worked with more than 
150 different companies. This research collaboration with the 
private sector has resulted in the formation of new companies, 
facilitated the rapid growth of others, created new technology and 
products, allowed several companiesto enter new markets, and 
accomplished economic development in the Upper Midwest. 

Previous Activity/Results This is a new projecf. 

Principal Investigator(s) 
Christian Edwardson & Neil Nelson 

Project Sponsor(s) 
USDA Cooperative Research Service 

Amount 
$250,207 

Start Date 7/1/02 End Date 6/30/04 

Project No 187-6481 

3.7 

1245 

Progress/Results 
Funds from the project have 
been allocated to 5 program 
units to conduct research and 
business development activities. 
These are: chemical derivatives, 
biotechnology, wood composites 
and manufacturing efficiency, 
wood engineering, and 
secondary wood products. Each 
program has developed plans to 
use these funds, in combination 
with other funding sources, to 
achieve the overall project 
objectives. 
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FOREST PRO DUCTS 
In-Place Assessment Methods for Structures 

Objective The purpose of this research is to develop a national in-
place assessment method for wood structures. The objectives are to 
evaluate current assessment methods and to demonstrate and 
transfer research results. 

Background This study is an integral part of a cooperative effort 
between the USDA Forest Service, Forest Products Laboratory 
(FPL), and the Natural Resources Research Institute (NRRI), 
University of Minnesota-Duluth, which focuses on development of 
condition assessment methods for wood structures. On-going 
cooperative efforts include: (1) Development and teaching of short 
courses, sponsored by the American Society of Civil Engineers 
(ASCE), on condition assessment of structures. (2) An 
investigation of assessment methods currently used for timber 
bridges. This investigation, funded by the Federal Highway 
Administration, and FPL, is providing an in-depth examination of 
the effectiveness of technologies used to inspect timber bridges. (3) 
Inspections of historic structures within the Lakes States region. 

Previous Activity/Results This is a new project. 

Principal Investigator(s) 
Brian Brashaw 

Project Sponsor(s) 
USDA Forest Products Laboratory 

Amount 
$75,000 

Start Date 7 /29/02 End Date 7/31/03 

Project No 187-6482 

1244 

Progress/Results 
Dr. Xiping Wang was hired to 
work on this project and is based 
at the USDA Forest Products 
Laboratory in Madison, 
Wisconsin. NRRI staff attended 
the 13th Annual International 
Nondestructive Testing of Wood 
Symposium in Berkeley, 
California. One paper and one 
poster session were presented on 
current In-Place Assessment 
Methods for Wood Structures. 
The study plan for this project is 
being prepared. 
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FOREST PRO DUCTS 
Digital House Technology 

Objective To build a small precut housing pilot plant in order to 
deliver a series of precut house frame packages and to assist in new 
business start up in Northeast Minnesota. 

Background Over the past several years NRRI has been engaged 
in research of industrialized housing concepts, with precut wood 
frame site-assembled housing as the primary focus. This project 
furthers these efforts. The project will take bench top developments 
of precut wood frame housing into pilot stage development. This 
pilot plant will provide the facility needed to precut wood frame 
packages, allowing a series of demonstration wood frame packages 
to be produced for projects that regional housing development 
agencies plan to build. The project will track the economics of site 
assembly for this class of housing. The information will be used to 
drive large scale industrial development in precut site-assembled 
housing. Private industry partners will be encouraged to cooperate 
and invest in additional plant/equipment to complement the project, 
resulting in modest short term job creation. 

Previous Activity/Results This is a new project. 

Principal Investigator(s) 
Patrick Donahue 

Collaborator(s) 
Birchem Logging, Kato Sangyo, Ltd., UIB Engineers and 
Architects, St. Louis County HRA 

Project Sponsor(s) Amount 
St. Louis County Housing and Redevelopment Authority (HRA) 

$20,000 
Wisconsin Housing & Economic Development Authority 
(WHEDA) $20,000 

Start Date 2/1/02 End Date 4/30/04 

Project No 5402711 I 5402710 

1242 

Progress/Results 
We sourced equipment from 
Germany to perform a series of 
end milling tasks. The 
equipment has recently cleared 
customs and will be delivered in 
October. We developed 
specifications for a light duty 
computer-controlled router. The 
specifications and a list of 
vendors were forwarded to 
purchasing services. A local 
small forest products company 
has taken an active role in the 
commercial development of a 
precut housing plant. It is still 
unclear how the collaboration 
will develop. We displayed the 
project at the annual conference 
of the Minnesota Chapter of the 
National Association of Housing 
and Redevelopment Officials at 
the Duluth Entertainment and 
Convention Center (DECC). We 
are scheduled to make a 
presentation in St. Paul related to 
this project at the upcoming fall 
meeting of the Minnesota 
League of Cities and the Twin 
Cities - Metropolitan Council. 
We are also scheduled to display 
this project at the annual 
conference of the Association of 
Minnesota Counties. 
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FOREST PRO DUCTS 
Forest Products Development for Commercialization 

Objective The overall objective of this project is to continue a 
research and development program to help the sustainable 
development of private sector forest products opportunities in 
Minnesota and the Upper Midwest. Specific objectives include an 
emphasis on helping existing small and mid-size wood products 
companies remain or become competitive. Work in the 
biotechnology and chemical extractives portions of the project is 
directed at the formation of new industries in the region, benefiting 
farmers, small landowners, as well as large regional forest products 
companies. In addition, promising independent projects that may 
lead to new job creation are undertaken without having identified 
an industry partner. 

Background This project builds on ideas used successfully for over 15 
years. The funding will enhance our ongoing program to help forest 
products companies and associated industries in the Upper Midwest and 
Minnesota. We work with existing small and mid-size companies to 
develop, improve, and implement technologies, which will help them, 
remain or become more competitive in the marketplace. Our initiatives 
are inclusive of the wide range of projects we engage in to assist new and 
existing business commercialize products or processes. Annually, the 
forest products programs serve .more than 50 companies as clients and 
strategic partners. Approximately 60 percent of these companies are 
entrepreneurs or small or medium-sized businesses. Using funding 
provided in previous Wood Utilization Special Grants we have worked 
with more than 120 different companies. This research collaboration with 
the private sector has resulted in the formation of new companies, 
facilitated the rapid growth of others, created new technology and 
products, allowed several companies to enter new markets, and 
accomplished economic development in the Upper Midwest. 

Previous Activity/Results Funds from the project have been 
allocated to 5 program units to conduct research and business 
development activities. These are: chemical derivatives, 
biotechnology, wood composites and manufacturing efficiency, 
wood engineering, and secondary wood products. Each program 
has developed plans to use these funds to achieve the overall 
project objectives, in combination with other funding sources. 

Principal Investigator(s) 
Christian Edwardson & Neil Nelson 

Project Sponsor(s) 
USDA Cooperative Research Service 

Amount 
$255,345 

Start Date 9/15/01 End Date 9/30/03 

Project No 5402010 

1168 

Progress/Results 
Collaboration with Ironwood 
Bat Company, a startup 
Minnesota concern, was initiated 
to develop sorting and grading 
procedures for wood baseball bat 
blanks. An in-place wood 
flooring test was started in the 
Duluth area to evaluate the effect 
of seasonal changes in 
temperature and relative 
humidity in a new home. 
For progress in the area of 
chemical derivatives from birch 
bark, refer to the separate report 
(# 1178). The biotechnology 
project, partially sponsored by 
this grant, has achieved 
significant funding from the Sota 
Tee Fund, and results will now 
be reported under that sponsored 
project (#1171). 
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FOREST PRO DUCTS 1156 
A Study of Technologies to Locate Decayed Timber Bridge Members 

Objective The objective of this study is to determine the 
effectiveness of several nondestructive evaluation (NDE) 
technologies for locating decayed sections of bridge timbers. 
Results will be used by bridge inspectors and others who inspect 
wood structures. 

Background This study is an integral part of a broader cooperative 
study between the USDA Forest Service, Forest Products Laboratory 
(FPL), and the Natural Resources Research Institute, University of 
Minnesota Duluth (NRRI) entitled "Technologies to Locate Decayed 
Timber Bridge Members." NRRI will cooperate with Michigan 
Technological University (MTV) and the FPL on the laboratory 
inspection and evaluation of individual timber bridge members. Further, 
several in-service bridges will be inspected to evaluate the field 
effectiveness of currently available inspection procedures and equipment. 

Previous Activity/Results A formal study plan was developed for the 
Federal Highway Administration, which is the primary agency for which 
this project is intended. The study plan outlined five major project 
activities; identify and obtain commercial and laboratory testing 
equipment for timber bridge components, obtain individual timber bridge 
members for inspection, complete inspection of timber bridge members, 
complete inspections of timber bridges, and prepare final reports. A 
cooperative relationship has been established with the bridge engineer for 
the Nicolet-Chequamegon National Forest (NCNF) in Wisconsin. NRRI 
and NCNF staff completed an inspection of a five-span timber bridge over 
the Peshtigo River to complete an initial assessment of commercially 
available equipment. A wide variety of timber bridge specimens with 
varying levels of decay have been obtained from a variety of sources. This 
material includes creosote-treated and untreated Douglas fir, white pine, 
red cedar, southern yellow pine beams, and oak. An inspection was 
completed on two experimental bridges at Michigan Technological 
University. The first inspection evaluated the quality of 6 large timber 
girders prior to construction of the experimental bridge. The second 
bridge inspected had been removed from the Onion River on the 
Hiawatha National Forest. Due to FCC regulations, the ground 
penetrating radar unit will not be available for evaluation during this 
project. 

Principal Investigator(s) Brian Brashaw 

Collaborator(s) 
USDA Forest Products Laboratory, Michigan Technological 
University 

Project Sponsor(s) 
USDA Forest Products Laboratory 
Michigan Technological University 

Amount 
$90,000 
$10,000 

Start Date 7/18/01 End Date 6/30/03 

Project No 5402510/5401520 

Progress/Results 
Additional portable scanning 
equipment was located at the 
12th Annual International 
Nondestructive Testing of Wood 
Symposium. A demonstration 
unit of the Fakopp wood 
scanning system has been 
requested from the vendor for 
inclusion in our testing. A wide 
range of timber specimens has 
been obtained and are being 
evaluated to determine the 
relative level of decay present. 
Specific equipment that is being 
used includes: Sylvatest Duo, 
Metriguard 239A Stress Wave 
Timer, IML Resistograph, IML 
Impact Hammer, moisture 
meter, and a variety of hammers 
and coring units. A timber 
bridge section was inspected at 
Michigan Technological 
University (MTU) as part of this 
study. A visual inspection, 
followed by stress wave 
scanning, and confirmed with 
resistance drills was completed. 
The good quality timbers from 
this bridge will be used as a trail 
bridge in the MTU forest. 
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FOREST PRO DUCTS 
TrueRide Skateramp Technology Development 

Objective The objective is to refine and develop a new look for TrueRide 
Inc.'s skate ramps resulting in increased sales and improved customer 
acceptance. A secondary objective is to improve the manufacturing 
efficiency of their products, resulting in decreased cycle time and material 
waste. The overall project goal is to assist a young Duluth company as 
they expand their sales and increase employment levels. 

Background TrueRide Inc. is a Duluth, Minnesota-based company that 
specializes in the design and construction of skate parks and skate park 
equipment. TrueRide Inc. has over ten years of experience installing 
skating equipment throughout the US and internationally. Their complete 
services include consultation, computer animated design, construction, 
delivery, setup, and satisfaction. A University of Minnesota Industrial 
Engineering student design team worked with TrueRide and NRRI to 
revise the manufacturing layout in their plant. Further, manufacturing jigs 
were designed on paper to improve the efficiency and result in more 
uniform products. These plant layouts need to be refined, and the 
manufacturing jigs need to be prototyped and evaluated. Further, 
investigation of small capacity computer-controlled routing capabilities 
need to be explored for fabricating the wide number oframp designs that 
TrueRide uses. 

Previous Activity/Results NRRl staff assisted TrueRide Inc. during the 
construction of a skate park in Superior, Wisconsin. This allowed NRRI 
staff to become familiar with the construction materials and assembly 
techniques used in their products. A time study was completed to evaluate 
their routing system for ramp sides. TrueRide installed their CNC 
manufacturing equipment that was selected by a joint TrueRide/NRRI 
project team. The equipment has significantly increased their 
manufacturing capacity and decreased costs. Performance testing of skate 
ramps has shown that it is possible for TrueRide to replace some of their 
current materials with lower cost, better looking recycled products. The 
improved look of the products should also result in increased sales. We 
also have provided a baseline to compare any future products against. In 
the past 12 months, TrueRide has changed most of their building 
materials, resulting in more professional looking ramps that have better 
durability. TrueRide moved into their expanded production facilities 
during the past quarter. A review of the current space was completed and 
a suggested production flow identified and implemented. 

Principal Investigator(s) Brian Brashaw 

Project Sponsor(s) 
NRRI; State Special 
Minnesota Technology, Inc. (MTI) 

· Amount 
$10,000 
$25,000 

Start Date 7 /1/99 End Date 9/30/02 

Project No 5401252/5402801 

1082 

Progress/Results 
This project was completed at 
the end of 2001. It has been 
extended as a new project 
number 186-1430, "Extreme 
Duluth." To better understand 
the sound performance of 
TrueRide's skateboard ramps, a 
sound meter was purchased. 
Preliminary testing showed that 
roller impact on the metal 
threshold caused the most noise. 
A detailed study was initiated to 
compare competitive projects for 
sound performance. Key contact 
information was provided for 
CNC processing equipment. 
Several site visits were initiated 
resulting in the purchase of new 
CNC machining equipment. This 
will enhance ramp production 
rates and decrease reject rates. 
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FOREST PRODUCTS 
Fingerjoint Operations Review 

Objective The objective of this project is to review Ferche Millwork's 
fingerjointing operations and to develop strategies for improving the 
economic viability of the process by reducing processing costs and by 
increasing yield. 

Background Ferche Millwork is a leading producer of high quality 
hardwood mouldings based in Rice, Minnesota. They purchase green 
hardwood lumber across the United States and process it into over 5,000 
moulding products for both residential and commercial markets. Ferche 
employs over 200+ people and is recognized as an important part of 
Minnesota's forest products industry. Ferche is focusing on improving the 
efficiency of their overall operations through significant investment in 
plant design/layout and automated lumber processing equipment. As part 
of this focus, they have identified the fingerjointing area as an area 
needing improvement. Because of high fmgerjoint processing costs, 
Ferche has reduced the amount of lumber they remanufacture in this area. 
Several products were not profitable and therefore have been discontinued 
with the effect being reduced company sales. 

Previous Activity/Results Ferche installed several data collection 
controls on their fmgerjointing line. These "counters" have allowed us to 
measure the production efficiency of the line. Several production and 
maintenance reports have also been developed and implemented. The 
production data collected by Ferche staff was analyzed to determine 
fmgerjoint production rates and productivity measures. It was determined 
that about 60-65 percent of machine production capacity was being 
achieved. A project review was provided to Ferche staff outlining the 
productivity and potential gains that could be made. A goal statement list 
and action list were developed to focus on increasing the production to 90 
percent of the rated machine capacity. A custom database/spreadsheet 
program was developed to assess the downtime and production of the 
fmgerjoint line at Ferche. A Microsoft access front page was developed to 
enter the data which is then automatically imported into Microsoft Excel. 
This combination allows production staff unlimited access to monitor 
production trends and determine the causes of downtime. NRRI staff 
facilitated a meeting between Ferche Millwork and Potlatch Corporation. 
Potlatch has similar fingerjointing equipment and recently completed an 
efficiency project resulting in reduced downtime, increased production, 
and improved profitability for their fmgerjoint products. Several months 
of fmgerjoint production data has been collected and used to refme the 
custom database program that was developed to monitor production data. 
This has resulted in several software changes to better reflect the product 
mix manufactured by Ferche. 

Principal Investigator(s) Brian Brashaw 

Project Sponsor(s) 
Minnesota Technology, Inc. (MTI) 

Amount 
$10,000 

Start Date 9/1/00 End Date 9/30/02 

ProjectNo 5401251 

1019 

Progress/Results 
Feedback on the production and 
downtime data forms was 
provided to Ferche Millwork for 
consideration. We identified 
substantial downtime problems 
for target reductions. The 
software was slightly modified 
to include a broader product type 
data set. Ferche is focusing on 
implementing these solutions to 
reduce production costs. A final 
report is being prepared for this 
project. 
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FOREST PRO DUCTS 
Forest Products Innovation and Commercialization 

Objective The overall objective of this project is to continue a research 
and development program to help the sustainable development of private 
sector forest products opportunities in Minnesota and the Upper Midwest. 
Specific objectives include an emphasis on helping existing small and 
mid-size wood products companies remain or become competitive. Work 
in the biotechnology and chemical extractives portions of the project is 
directed at the formation of new industries in the region, benefiting 
farmers, small landowners, as well as large regional forest products 
companies. 

Background This project will enhance our ongoing program to help 
forest products companies and associated industries in the Upper Midwest 
and particularly Minnesota. Project funds are used to work with existing 
small and mid-size companies to develop, improve, and implement 
technologies which will help them remain or become more competitive in 
the marketplace. The project initiatives are: modem manufacturing 
concepts, technology assessment and implementation, chemical 
derivatives, and production of high value biomolecules in transgenic 
hybrid poplar. These initiatives are inclusive of the wide range of projects 
we engage in to assist new and existing business commercialize products 
or processes. Collaboration with the private sector has resulted in the 
formation of new companies, facilitated the growth of others, created new 
technology and products, and accomplished economic development. 

Previous Activity/Results Technical assistance was provided to many 
companies. We worked with two Duluth firms to manufacture innovative 
automobile parts with hardboard and other composites. In conjunction 
with the US Forest Service, we completed an inspection of a timber 
bridge in the Nicolet-Chequamegon National Forest. The focus of this 
inspection was to gain field experience using several types of inspection 
equipment, as a precursor to a timber bridge project. We identified several 
areas of decay that will need to be repaired. We completed a first 
evaluation of paper strand substitution for wood strands in OSB. Results 
were promising and we will continue to look for ways to reduce the use of 
wood in OSB. The NRRI, Michigan DNR, Michigan Technological 
University, and the US Forest Products Laboratory had a display booth 
demonstrating the structural use of hardwood lumber at the Lake States 
Logging Congress. Potential commercialization partners were identified 
for using lower grades of maple in metal plate truss webs. Building panels 
were manufactured and tested in cooperation with a startup company and 
commercial issues identified. 

Principal Investigator(s) 
Christian Edwardson & Neil Nelson 

Project Sponsor(s) 
USDA Cooperative Research Service 

Amount 
$226,682 

Start Date 8/1/00 End Date 7 /31/02 

Project No 5401040 

3.14 

953 

Progress/Results 
This project ended during the 
quarter. Some specific project 
activities started during July and 
are continuing under current 
USDA CSREES funding 
include: work with Ironwood 
Bat Company to develop sorting 
and grading procedures for wood 
baseball bat blanks and an i.n-
place wood flooring test in the 
Duluth area to evaluate the effect 
of seasonal changes in 
temperature and relative 
humidity in a new home. For 
progress in the area of chemical 
derivatives from birch bark, refer 
to the separate report (#1178). 
The biotechnology project, 
partially sponsored by this grant, 
has achieved significant funding 
from Sota Tee Fund, and results 
will now be reported under that 
sponsored project (#1171). 
Funds from this grant seeded our 
entry into promising, areas of 
research, development, and 
technology, including lean 
manufacturing, natural 
biopolymers, wood-plastic 
composites, and paper mill 
sludge utilization. 
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FOREST PRODUCTS 769 
Product Development and Process Improvement for Northern Contours 

Objective To provide Northern Contours with continued technical 
support for their manufacturing operations, to assess new materials 
and develop processing parameters and to provide new product 
development. 

Background Northern Contours is a cabinet and furniture 
component manufacturer based in Fergus Falls, Minnesota. They 
use thermoforming technology to manufacture kitchen and 
bathroom cabinet doors using wood composites and decorative 
vinyl or veneer laminates. NRRI and Northern Contours have had a 
long-term relationship since the company was established in 1992. 
They donated a thermoforming membrane press to NRRI, which 
became the cornerstone of our Membrane Pressing Technology 
Center. 

Previous Activity/Results Previous activities with Northern 
Contours have included materials evaluation, performance testing, 
training, development of quality control procedures, development 
of manufacturing standards, presentations to sales staff, new 
product development, and technology assistance. NRRI has 
functioned as a key component of Northern Contours research and 
development department. 

Principal Investigator(s) 
Brian Brashaw & Patrick Donahue 

Project Sponsor(s) 
Northern Contours 

Start Date 10/1/98 

Project No 5499235 

Amount 
$165,600 

End Date 1/31/03 

3.15 

Progress/Results 
A 12-month extension of this 
project was approved by 
Northern Contours and the 
University. This project is 
externally funded and covered 
by a nondisclosure agreement. 
Only general information will be 
reported. Specific questions 
regarding project activities 
should be directed to Brian 
Brashaw or Pat Donahue, 
principal investigators. Testing 
of a glazed door product line 
was initiated and completed to 
develop manufacturing 
specifications. The development 
of manufacturing and quality 
assurance standards will result in 
reduced product reject rates and 
improved customer satisfaction. 
Testing has continued in support 
of increasing the furniture 
division for Northern Contours. 
The goal of this testing is to 
evaluate the acceptability of 
thermofoil laminates for 
horizontal applications. A 
presentation was prepared for 
the Annual Sales Meeting, 
which was held in Corbin, 
Kentucky, at one ofNorthern's 
production plants. The 
presentation provided a review 
of testing procedures, laminate 
testing results, and in-service 
performance of their furniture 
and store fixture product lines. 
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FOREST PRODUCTS 
SunRamp Solutions Product Development 

Objective The objective of this project is to give SunRamp 
Solutions, Inc. continued assistance in the development of skate 
ramps for the roller sport industry. Specific activities will focus on 
technology transfer of their Mini-Wave™ ramp and with product 
development for the SunRamp-Wave™ and Eighth-Pipe™ ramps. 

Background SunRamp Solutions, Inc. of Duluth, Minnesota, has 
partnered with NRRI to develop high performance, durable skate 
ramps for use with skateboards, roller blades, and trick bikes. A 
previous project was funded through Minnesota Technology, Inc.'s 
(MTI) NRRI grant program in fiscal year 1999. This included the 
design of the ramp and material selection for the laminates, wear 
surface and transition boots. Prototypes were manufactured and 
extensively tested. A manufacturing process was outlined. Each of 
the components will be manufactured by external vendors, and the 
final assembly of the ramp will be completed by SunRamp 
Solutions. A business plan has been completed. 

Previous Activity/Results This project continues the development 
work begun on the FY 1999 and 2000 projects. The project focuses 
on helping the company sell ramps, develop a manufacturing 
process and quality control procedures, and develop additional 
ramp designs. SunRamps launched their first product design, "The 
Wave," during the 1999 National Park and Recreation Association 
annual trade show in Nashville, Tennessee. SunRamps reached a 
2001 sales level of $250,000 with 4 full-time and 2 part-time 
employees. SunRamps has moved to a new set of offices at 4566 
Abrahamson Road, Duluth, Minnesota. This expansion will 
combine the sales and production offices at one location. 

Principal Investigator(s) 
Brian Brashaw & Patrick Donahue 

Project Sponsor(s) 
NRRI; State Special 
Minnesota Technology, Inc. (MTI) 
Minnesota Technology, Inc. (MTI) 
Minnesota Technology, Inc. (MTI) 

Amount 
$10,000 
$10,000 
$16,000 
$10,000 

Start Date 7/1/99 End Date 9/30/02 

Project No 5400231/5401231 

3.16 

764 

Progress/Results 
The funds for this project have 
been extended by an NRRI State 
Special project, "Extreme 
Duluth." (186-1430) A new 
quarter pipe prototype ramp was 
constructed at NRRI. This is the 
first SunRamp product that is 
considered a Tier I ramp, which 
means that the ramp is taller than 
36 inches. This prototype has 
been positively reviewed by 
youth and has been used by 
several of SunRamps vendors to 
establish production cost 
quotations. Additional testing 
was completed to better 
understand several field failures . 
Information on spray booths and 
spraying equipment was 
obtained for SunRamps as they 
seek to bring additional 
processing capability in-plant, 
further reducing production 
costs. 
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FOREST PRODUCTS 
Agri-Sorb Plant Start-Up Assistance 

Objective The primary project objective is to help Second Harvest 
Cooperative (Freeborn County, Minnesota) in the 
commercialization phase of AgriSorb™, a com-based absorbent 
panel. 

Background AgriSorb TM was developed jointly by NRRI and CO-
P AK, Inc. The technology has been licensed by Second Harvest 
Cooperative, who plans to continue the market development with 
the ultimate goal of establishing a manufacturing facility in 
southern Minnesota. The primary markets for this product are 
expected to be in the oil spill maintenance sector. Second Harvest 
is currently investigating additional markets for these products. 

Previous Activity/Results A patent on AgriSorb™ was issued by 
the U.S. PTO. The technology was licensed by Second Harvest 
Cooperative from the University of Minnesota on January 1, 1998. 
Efforts have also concentrated on manufacturing prototype material 
at NRRI for market development activities. In 1998, NRRI and 
Second Harvest Cooperative manufactured more than 17,000 sq ft 
of AgriSorb™ in the NRRI pilot plant. A technology transfer 
meeting was held to bring Second Harvest up-to-date on the 
project. Primary discussions focused on the structure of their 
cooperative, market potential for AgriSorb™, and plant equipment 
and manufacturing techniques. A list of agri-fiber manufacturing 
plants that could serve as toll manufacturing plants was compiled 
and submitted to Second Harvest. 

Principal Investigator(s) 
Brian Brashaw 

Collaborator(s) 
Chris Edwardson 

Project Sponsor(s) 
Minnesota Technology, Inc. (MTI) 

Amount 
$16,000 

Start Date 7/1/97 End Date 9/30/02 

Project No 5498225 

643 

Progress/Results 
The licensing agreement 
between Second Harvest 
Cooperative and the University 
of Minnesota has been 
terminated due to a lack of 
commercialization activities. 
This technology is available for 
license to additional 
organizations or companies. This 
project is now complete. 

3.17 
llNRRI Quarterly Report I July-September 2002 



FORESTRY 
Logging Education and Resource Center 

Objective The purpose of the Logging Education and Research 
Center (LERC) is to develop high-quality educational materials 
that describe logging and the importance of the logging industry to 
the citizens of Minnesota. We will gather information and prepare 
materials describing the economic importance of the forest 
products industry to the state. This work is being done as a 
subcontract to the LERC (Ms. Tink Birchem, Director) with NRRI 
providing assistance in the form of budgetary oversight and 
management as well as preparation of educational materials about 
forest management. 

Background The forest products industry is crucial to the 
economic health of northern Minnesota and employs thousands in 
the various aspects of the industry. Employment in forest 
management, the logging industry, trucking services, as well as the 
thousands of employees in forest products mills, accounts for a 
significant part of the northern Minnesota economy. In addition, 
because the vast majority of timber harvested in the state is 
processed locally into a finished good ( e.g., paper, oriented 
strandboard, building products), the industry has a very high value-
added effect on the economy, and the resulting economic multiplier 
for this industry is very high. This creates an additional effect on 
jobs and economic activity in other sectors of the economy, such as 
equipment sales and support services. A need exists to educate the 
public on logging practices and the importance of the logging 
industry to Minnesota. This project is being done as a subcontract 
to the Logging Education Resource Center (Ms. Tink Birchem, 
Director) with the Natural Resources Research Institute providing 
assistance in the form of budgetary oversight and management. 

Previous Activity/Results The purpose of the LERC is to develop 
high-quality educational materials that describe logging and the 
importance of the logging industry to the citizens of Minnesota. 
Information is being gathered and planning of educational 
materials describing the economic importance of the forest 
products industry to the state is underway. Once a concept for 
educational materials is refined, NRRI will assist the LERC in 
preparation of these materials. The LERC obtained legal status as a 
not-for-profit organization in early 2002. Efforts continue to 
develop materials to be used in the LERC educational program. 

Principal Investigator(s) William Berguson 

Project Sponsor(s) 
Iron Range Resource Rehabilitation Board (IRRRB) 

Start Date 9/4/01 End Date 12/31/02 

Project No 5402630 

3.18 

Amount 
$5,000 

1167 

Progress/Results 
Activities related to 
development of educational 
materials for the LERC are 
underway. These materials are 
expected to be completed for 
initial review in early 
November. The NRRI will 
assist the LERC with preparation 
of presentation materials for this 
project. 
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FORESTRY 
Enhancement and Assessment of Aspen Productivity 

Objective To assess productivity of regenerating aspen stands and 
develop techniques to increase productivity of Minnesota's forest 
resource. 

Background Minnesota's forest products industry accounts for a large 
share of the state's economy. Approximately $4 billion in economic 
activity are generated annually by the forest products sector in Minnesota. 
In the recent past, the forest products industry in the state has increased 
production capacity, several plants being improved and new plants 
constructed. Commensurate with these expansions, demand for wood 
fiber statewide has risen from approximately three million cords in 1985 
to over four million cords currently. Thus, the forest products industry has 
contributed significantly to the expansion of job opportunities and the 
economy of the state during the past decade. The purpose of this research 
project is to participate in cooperative projects with the forest products 
industry to improve forest productivity through analysis of growth rates in 
natural stands and development of management methods to improve 
productivity. 

Previous Activity/Results In cooperation with Boise Cascade, a set of 
experiments were established to evaluate hand-thinning, mechanical strip-
thinning, and fertilization on the growth of regenerating aspen. These 
experiments were established at four sites on land owned and managed by 
Boise Cascade in Koochiching County. In order to ensure that the starting 
conditions for these studies are standardized across treatments, we 
measured a sufficient number of plots within each experiment block to 
allow us to eliminate extremely poorly-stocked plots from the study. 
Reduced stocking can occur due to small changes in topography or 
species composition. All data were brought back to NRRI, keypunched, 
and the individual plot basal area calculated. We then used this dataset to 
select the acceptable plots for the experiments. Treatments were then 
randomly assigned within this group. All fertilization and thinning 
treatments were applied in May and measurements of growth will be 
made annually each fall. Incremental basal area growth for the 2002 
growing season will be calculated by treatment to assess growth response 
to thinning and fertilization for 2002. We expect that at least three years 
of growth will be required before statistically significant effects of 
treatments are detectable. 

Principal Investigator(s) William Berguson 

Collaborator(s) 
Tom Mum-Potlatch Corporation, Jim Hebner-Boise Cascade, Jim 
Marshall - UPM 

Project Sponsor(s) 
Minnesota Technology, Inc. (MTI) 

Start Date 7 /1/99 

Project No 5401628 

Amount 
$30,330 

End Date 9/30/02 

1083 

Progress/Results 
All plots have been 
established and data collected 
according to the agreement 
with Boise Cascade. We will 
continue to work with Boise 
Cascade to evaluate growth 
and effects of treatments. 
This project is complete. 
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FORESTRY 
Regional Field Test Assessment-Coop. Agreement 

Objective To evaluate growth and disease resistance of Populus 
deltoides clones and Populus deltoides X maximowiczii hybrids. 

Background The commercial application of hybrid poplar 
plantation production depends on the selection of fast-growing, 
disease-resistant hybrids that are adapted to Minnesota climatic 
conditions. Considerable gains in growth rate have ~een realized in 
the past due to breeding and field-testing research done by the 
University of Minnesota and the US Forest Service in the region. 
In order to continue to improve yield and disease resistance of 
hybrid poplars in the region, it is important to evaluate promising 
new clones under field conditions. The purpose of this project is to 
establish long-term field tests to evaluate growth rates, resistance 
to pathogens (Septoria canker, Melampsora leaf rust) and wood 
characteristics of promising poplar hybrids. 

Previous Activity/Results Selections from the field test at Waseca, 
Minnesota, of (TXD) X D backcrosses were made and propagated 
for use in multi-site, replicated field tests at other locations. This 
material has demonstrated high growth rates at two sites in 
Minnesota and there is high interest to determine the adaptability 
and growth potential of these new hybrids statewide. Collections of 
dormant sections were made from selected high-yielding clones at 
Waseca, brought to the NRRl greenhouse, and propagated for 
planting in 2002 field tests. These tests were planted in the spring 
2002 and will be measured annually. Results are reported to USFS 
cooperators each fall. An additional $5,000 increment of funding 
was obtained in June from the USFS to continue this work. 

Principal Investigator(s) William Berguson 

Collaborator(s) 
USDA Forest Service-Dr. Don Riemenschneider 

Project Sponsor(s) Amount 
USDA Forest Service, North Central Forest Experiment Station 
(NCFES) $31 ,980 

Start Date 6/21/00 End Date 4/30/05 

Project No 5400629 

3.20 

950 

Progress/Results 
Clone tests at the Westport site 
(1995 and 1997) were evaluated 
during the quarter for resistance 
to Septoria canker and 
Melampsora leaf rust. These 
data will be used in conjunction 
with growth data to recommend 
clones for commercial planting. 
Trees at the Westport site were 
evaluated for flowering and their 
potential for use in the 2003 
MHPRC breeding program. All 
growth data from both the 
Westport study site and the 
Waseca clone test will be 
collected in October. 
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FORESTRY 654 
Minnesota Hybrid Poplar Research Cooperative Program 

Objective To produce genetically superior cottonwood and hybrid 
poplar trees, improve cultural practices, increase yield and provide 
technical assistance to Cooperative members and the public. 

Background This project builds upon previous research done on 
hybrid poplar production on farmlands in Minnesota. The goal of 
current research is to develop new hybrids and management 
practices, assess yields of commercial-scale plantations, and assist 
landowners in proper establishment of hybrid poplar. Over 400 
hybrids of Eastern Cottonwood, European Black Poplar, Black 
Cottonwood, and other species are being tested in studies across 
Minnesota. NRRI, along with other agencies, is continuing to 
develop hybrid poplar as an alternate crop for Minnesota's farmers 
and provide additional wood supplies to Minnesota's forest 
products industries. 

Previous Activity/Results All plant material for 2002 genetics 
field tests was propagated. Over 1, 100 new genotypes were 
propagated and planted in field tests on MHPRC cooperators' 
lands, totaling 12 acres of land. These sites will be monitored 
annually and selection of new potential commercial genotypes will 
be done after four years in these field tests. The MHPRC breeding 
activities are underway with over 160 new crosses being made this 
year. These crosses included hybridization of P. deltoides, P. 
maximowiczii, P. nigra, as well as backcrosses of P. deltoides X 
trichocarpa Fl hybrids with native Minnesota P. deltoides. We 
expect that a total of 5,000 new genotypes will be produced 
through these efforts. New field tests for the 2002 season included 
establishment of a "weed and feed" study at two locations near 
Alexandria, Minnesota. The purpose of these tests is to evaluate the 
effect of mid-rotation control of weeds and the interaction of weed 
control with fertilization. We are also reapplying fertilizer 
treatments on selected sites as part of our network of MHPRC 
fertilization tests. These studies are periodically refertilized ( every 
other year) to evaluate the long-term effect of fertilization in 
commercial management of hybrid poplar. 

Principal lnvestigator(s) William Berguson 

Project Sponsor(s) 
Agricultural Utilization Research Institute (AURI) 
Agricultural Utilization Research Institute (AURI) 
Agricultural Utilization Research Institute (AURI) 

Amount 
$516,639 
$391,000 
$110,000 

Start Date 10/19/99 End Date 6/30/03 

Project No 5400625 

Progress/Results 
Planting of clone trials and large-
scale genetics tests was completed 
during the quarter. Due to heavy 
rains in northwestern Minnesota, 
planting of the Boise Cascade study 
site was delayed until early July. A 
total of 1,050 new genotypes 
produced through the MHPRC 
breeding program were planted in 
replicated field trials in 2002. These 
studies are some of the largest 
experiments of their kind in North 
America. In addition to our new 
network of field fertilization 
experiments, we added a study in 
the Alexandria area on International 
Paper land to evaluate the effect of 
frequency and rate of fertilizer 
application on tree growth. 
Breeding efforts were very 
successful this year with over 2,000 
vigorous plants propagated and 
planted at cooperating nurseries . In 
addition to Fl crosses ofDXM and 
DXN parents, this material includes 
new backcrosses of (TXD) X D 
parentage that will be used in 
development of genetic markers for 
a variety of traits. This work is 
being done in cooperation with the 
US Forest Service and the 
Department of Energy through Oak 
Ridge National Laboratory at Oak 
Ridge, Tennessee. Data collection 
activities on all MHPRC studies 
began in late September and will 
continue through the end of 
November. We are beginning to see 
clear differences among genotypes 
in our clone trial network and are 
selecting new clones for breeding 
and potential scale-up for 
commercial application. 

3.21 
IINRRI Quarterly Report I July-September 2002 



FERROUS MINERALS 627 
Development of a Generalized Production Scheduling (Mine Planning) 
Methodology for Open Pit Iron Mining Operations 

Objective To develop an optimum open pit mine production 
scheduling methodology based on the concept of fundamental trees. 

Background Production scheduling for a mine is one of the rriost 
important steps in mine planning. It is becoming more and more 
critical to obtain an exploitation schedule of a deposit such that the 
lowest costs are achieved along with meeting other desirable 
attributes, i.e., ore blending, equipment capacity, mining, 
concentration, pellet production capacity, metallurgical quality, and pit 
slope limitations. Although the need to plan and operate an iron mine 
with an optimum production schedule has been obvious for some time, 
the methods used to obtain such a schedule have not been. There is not 
a single, mathematically proven optimum mine production scheduling 
methodology that is widely accepted and used today. The 
methodology to be developed will be based on "fundamental trees" 
and mathematical programming that can be applied to long and short 
range planning. A fundamental tree is defined as the smallest number 
of blocks, which can be economically mined as a unit. The basic 
problem is to develop an efficient methodology to quickly determine 
fundamental trees. Mathematical programming will then be used to 
obtain the optimal schedule. Also included will be the development of 
input and output interfaces between the mathematical programming 
model and mine planning and design software such as the Medsystem. 

Previous Activity/Results Work toward making the scheduling 
software easier to use by mine planning personnel was initiated. 
Interest in the scheduling methodology continued to be expressed. In 
fact, one software firm expressed sincere interest in licensing the 
methodology and software. Because of this interest, it was decided to 
attempt to patent the developed approach through the University of 
Minnesota and the Colorado School of Mines. This effort is still under 
way. Two additional models to determine fundamental trees were also 
developed in an attempt to make the methodology more efficient and 
to cover all bases in case patent procedures develop further. 

Principal Investigator(s) 
Thys Johnson 

Collaborator(s) 
Dr. Kadri Dagdelen, Colorado School of Mines 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Amount 
$135,000 

Start Date 7/1/1997 End Date 6/30/2003 

Project No 5698120 

Progress/Results 
Integrating the various software 
models into a single user friendly 
system for the mine planner 
continued to be the major effort. 
This work should be completed 
next quarter. Evaluation of the 
developed approach for potential 
patenting continues by the 
University of Minnesota. This 
seems to be a very slow moving 
process. One of the Mesabi Range 
mining operations that had 
expressed interest in working with 
us on mine scheduling work has 
decided to cancel because they felt 
it was not prudent to make mine 
related data public when they are 
undergoing bankruptcy 
proceedings. 
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FERROUS MINERALS 727 
Development of a Mathematical Model of the High Pressure Rolls for 
Magnetic Taconite Comminution 

Objective To develop sufficient operating data of the high pressure 
rolls (HPR) on taconite to permit the development of a 
mathematical model that could be incorporated into flow sheet 
simulations. 

Background One of the promising, new size reduction devices for 
the processing of minerals is the high pressure rolls, which causes 
particles to break by compressive forces concentrated on a bed of 
particles. This size reduction device has the potential for achieving 
size reduction with significantly less energy than consumed by 
conventional rotating mills. The development of a mathematical 
model of the rolls would allow its evaluation in various portions of 
a plant's flow sheet. 

Previous Activity/Results For taconite, the data indicated that the 
HPR performance is ore related. Some materials such as ilmenite 
can be normalized so that a plot of percent passing versus size 
divided by the 50 percent passing size for all data lies on the same 
line. This permits the development of a mathematical equation for 
that curve. Unfortunately, the results from taconite cannot be 
normalized. Bond work index tests were run to determine if the 
HPR results can be correlated with the standard Bond test. 

Principal lnvestigator(s) 
Blair Benner 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 7/1/1999 

Project No 5600104 

Amount 
$50,000 

End Date 6/30/2003 

3.23 

Progress/Results 
Evaluation of the HPR data from 
various materials and various 
taconite samples continued. The 
best relationship for taconite was 
a regression relating the 50 
percent passing size to the feed 
50 percent passing size, and the 
Bond work index for the 
material. While size data from 
taconite in general cannot be 
normalized into a single 
equation, this does fit the same 
equation form as follows: S = 
100*(1 -exp(-A(x/X50)"n)) 
where S is the percent passing, 
(x/X50) is the normalized size 
and A and n are constants which 
vary with the ore. 
Normalization of the size data is 
a good first approximation and 
could be combined with the 
regression equation to predict 
product size distributions from 
different feed sizes, for different 
50 percent passing sizes, and for 
different materials if the Bond 
work index is known. A final 
report is being prepared. 
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FERROUS MINERALS 
Oxidized Taconite 

Objective To: (1) catalog and evaluate data on the beneficiation of 
Minnesota oxidized taconite, and (2) determine if the high pressure 
rolls can significantly reduce the grinding energy necessary to 
process this type of ore. 

Background Minnesota has vast quantities of oxidized taconite 
that will have to be developed in the first half of the next 
millennium if Minnesota is to continue to be a major supplier of 
iron units. While the beneficiation of oxidized taconite has been 
extensively studied, the information is not readily accessible, and a 
lot of the information resides in the memories of the people who 
conducted the research. The majority of these have either retired or 
died. The high pressure rolls have been shown to reduce the 
grinding energy for magnetic taconites by about 30 percent. With 
the increased grinding required for oxidized taconite, the high 
pressure rolls may allow even more savings. 

Previous Activity/Results Initial literature review began. Over 
150 articles were collected and were being evaluated as to their 
relevance to the future processing of oxidized taconite. 

Principal Investigator(s) 
Blair Benner, Harlan Niles 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 7/1/1999 

Project No 5600107 

Amount 
$45,000 

End Date 6/30/2003 

730 

Progress/Results 
This project has not been 
worked on for the last several 
quarters due to more pressing 
projects. Therefore, it was 
decided to discontinue this 
project in favor of another 
project with a higher, immediate 
priority. Examination of the 
literature gathered to date 
indicates that the major effort in 
the past was magnetic roasting 
of the oxidized taconite and 
recovery by magnetic separation. 
While this technology is not 
practical, there is significant data 
relating ore types to liberation, 
which would be useful to 
whatever process is finally used. 
The other major effort in the past 
was flotation--both cationic and 
anionic. While the literature was 
not examined in great detail, the 
articles appear to cover a broad 
range of ore types and processes. 
The individual articles are being 
saved as a group until additional 
resources become available. 
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FERROUS MINERALS 873 
Taconite Concentrator Modeling and Simulation Center (a/k/a Iron Ore 
Processing Improvements Through Process Modeling and Computer 
Simulation) 

Objective To provide computer aided support to all Minnesota 
magnetic taconite companies through the use of mineral processing 
software, and to improve the available software by developing 
inclusive models so as to make more realistic simulations. 

Background Taconite companies decided to work as a consortium in 
supporting a simulation capability at the Coleraine Minerals Research 
Laboratory (CMRL) through the Iron Ore Cooperative. The Taconite 
Concentrator Modeling and Simulation Center will be advised by a 
committee composed of representatives from Cleveland Cliffs, 
National Steel, U.S. Steel, Inland Steel, the Minnesota DNR, a 
metallurgical consultant, and a process equipment vendor. Decisions 
have been made on the type of process simulation software to be 
licensed, and several related projects on the modeling of drum 
magnetic separators and the licensing of additional competing 
simulation software have been approved for funding through the 
Permanent University Trust Fund. 

Previous Activity/Results A project report detailing work carried out 
by the Center during the last biennium (99/01) was submitted to the 
Iron Ore Cooperative. Objectives of the Center for this biennium were 
set as the development of improved models for magnetic separators, 
hydroseparators, and fine screens, as well as providing computer aided 
service to the taconite plants on the Iron Range. Analysis of samples 
taken from the Is pat Inland plant was partially completed. Available 
data was mass balanced and then used for performance evaluation. 
Results were presented to the plant engineers. The Department of 
Energy (DOE) approved funding for the simulation-based study of the 
Ispat Inland plant. A mathematical structure for magnetic separator 
modeling was developed. The new version of Usim Pac was obtained. 
A proposal titled "Taconite Concentrator Modeling" was submitted to 
the US Department of Energy's Mining Industry of the Future/Mineral 
Processing Technologies program. Preliminary simulation of a 
proposed modification of the Minntac flow sheet was completed. The 
EVTAC plant database was updated and then used for simulation of 
flow sheet modifications considered by the plant engineers. 

Principal Investigator(s) 
Salih Ersayin 

Project Sponsor(s) 
Minnesota Department of Natural Resources (DNR) 
Minnesota Department of Natural Resources (DNR) 
Minnesota Department of Natural Resources (DNR) 
Minnesota Department of Natural Resources (DNR) 
Permanent University Fund (PUF) 

Amount 
$110,000 
$118,927 
$184,136 
$110,000 
$118,927 

Start Date 11/1/1999 End Date 6/30/2003 

Project No 5600114 

Progress/Results 
Results of the EVTAC simulation 
study were presented to the plant 
engineers. It was found that some 
modifications had a large potential 
for increasing throughput. It was 
decided that further simulations 
should be carried out to 
investigate the effects of increased 
throughput on modified flow 
sheets. A new set of samples was 
taken from the EVTAC plant 
while processing a different blend 
of ore. The samples were 
primarily taken for a 
mineralogical study, but the data 
to be generated will also be used 
for simulation work. The Iron Ore 
Cooperative approved funding of 
$30,000 for detailed analysis of 
Ispat Inland samples to improve 
the existing modeling database. 
The Ispat Inland DOE project was 
initiated by a meeting organized 
by the DOE to bring all 
participants together to discuss 
how the success of the project 
could be evaluated. Within the 
context of the same project, a 
second set of samples was taken 
from the Ispat Inland plant. 
Following the analysis of plant 
data in the modeling database, a 
taconite hydroseparator model, 
which simulates the effect of 
variations in feed grade, was 
developed and successfully 
incorporated into the Usim Pac 
mineral processing simulator. A 
plant specific magnetic separator 
model for EVTAC, based on a 
pseudo liberation approach, was 
also developed and added to the 
library of models available in 
Usim Pac. Work is being 
continued to incorporate a general 
magnetic separator model on the 
same principles. 
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FERROUS MINERALS 951 
Properties and Aggregate Potential of Coarse Taconite Tailings 

Objective The technical and economic viability of using crushed taconite 
mining byproducts like coarse tailings for construction aggregate, 
particularly in bituminous applications, should be demonstrated by the 
project. The project's test work is intended to establish baseline technical 
information (physical, geological, mineralogical, and chemical) for 
materials produced at the five western Mesabi Range taconite operations. 
This technical information can then be referenced by the Minnesota 
Department of Transportation (MnDOT) and others for future road 
construction projects and be used for better-defining, optimizing, or 
modifying the aggregate specification standards for these materials. 

Background Byproducts oftaconite mining, which can include coarse 
tailings, dry cobber lean ore, ballast plant material, belt filter sand, etc., 
are produced by Minnesota's taconite mining operations in very large 
quantities but are seldom used beyond the confines of the mining 
property. This relatively limited use is unfortunate because such 
byproducts are the end result of a tremendous expenditure of energy and 
capital used in mining and processing taconite and represent a potentially 
huge road and construction aggregate resource. If these materials were 
found to be suitable for uses in large-scale road and construction 
aggregate applications and superior to other types of aggregate, the 
economic benefit to mining companies and the state could be significant. 
Currently, the technical data needed for making such determinations, i.e., 
relating geological, mineralogical, and chemical properties to 
performance, is neither well documented nor well developed. This lack of 
good information may also be contributing to perceptions about taconite 
mining byproducts like coarse tailings. that needlessly limit their use 
potential. 

Previous Activity/Results Larry Zanko presented a paper, co-authored by 
Pete Niles and Julie Oreskovich, on the results to date at the Duluth SME 
Meeting in April 2002. Project results were reviewed and discussed with 
all five participating taconite companies, current and former MnDOT 
personnel, and local contractors. An MSHA meeting in Eveleth was 
attended in June 2002, during which the preliminary results for the 
specialized microscopy work were discussed. 

Principal Investigator(s) 
Harlan Niles 
Lawrence Zanko 
Steven Hauck 

Collaborator(s) 
Julie Oreskovich 

Project Sponsor(s) 
Minnesota Department of Transportation 
Minnesota Department of Transportation 

Amount 
$81 ,313 
$44,687 

Start Date 7 /25/2000 End Date 10/31/2002 

Project No 5601101 

Progress/Results 
A project implementation meeting 
with MnDOT, the Center for 
Transportation Studies, and the 
Local Road Research Board 
(LRRB) took place at NRRl in July 
2002. The meeting focused on how 
to best implement the project 
findings . A no-cost extension was 
granted for the project, and the final 
report is scheduled for completion 
by December 31. Major project 
findings include: I) A significant 
source of fine aggregate ( coarse 
taconite tailings) is available at each 
of the taconite operations assessed 
in this study. It appears that 
companies separating their coarse 
and fine tailings in the plant 
produce a more consistent size 
gradation and a minimal amount of 
-200 mesh material; 2) The series of 
aggregate tests performed on all 
samples clearly demonstrated the 
suitability of coarse tailings for use 
in road construction applications, 
e.g., as a superior draining granular 
fill materia; 3) Mineralogical and 
chemical analyses were performed, 
and are available for all five 
taconite operations; 4) Specialized 
microscopic analyses, which used 
state-of-the-art testing methods and 
technologies, showed that none of 
the samples contained asbestos 
minerals and none of the samples 
contained quantifiable amounts of 
cleavage fragments having aspect 
ratios greater than 3: I; 5) Low-cost 
rail transportation will be key for 
expanded use of taconite mining 
byproducts like coarse tailings in 
markets beyond northeastern 
Minnesota. 
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FERROUS MINERALS 962 
Geological Resources of Ox Tac Ore in the Vicinity of the Canisteo, 
Hunner, King, Jennison, Buckeye, Jessie 1&2, and West Hill Mines: A 
Continuing Evaluation of Ox Tac Resources in Itasca County 

Objective To: (1) produce a geological resource estimate of the 
oxidized taconite ore in the area of the Canisteo, Danube, Morrison, 
Walker, Fletcher, Hunner, King, Jennison, and Buckeye mines 
(Sections 25, 36, R25W, T56N and Sections 20, 29, 30, 31, R24W, 
T56N) in Itasca County; and (2) make the data available in a 
Geographical Information System (GIS) format that can be used by 
industry, Itasca County, the State of Minnesota, and local towns and 
townships for use in future land-use planning. 

Background A current Permanent University Fund (PUF) project is 
compiling data on the Judd, Sally, Plummer, Holman-Cliffs, 
Homestead, Diamond, and Arcturus mine areas located northeast of 
this proposed study area. Approximately 20 to 30 years ago, there was 
a great deal of activity aimed at determining the occurrence and 
quantity of oxidized taconite in both Minnesota and Michigan, as well 
as evaluating alternative beneficiation schemes for its exploitation. 
Currently, there is no mining on the western end of the Mesabi Iron 
Range in Itasca County, but there have been and are many other uses, 
i.e., boating, water resource management, other construction, that will 
directly affect the availability of these oxidized ores in the future. 
These oxidized taconite, or non-magnetic ore reserves, could become 
economic in the future with new mineral processing and mining 
techniques and with lower stripping and blasting costs. The study will 
provide these data in a GIS format to local, county, and state agencies 
that are involved with land-use issues and allow them to become more 
aware of the mining potential of the area. Thus, it is hoped that these 
various entities will use the data to make informed land-use decisions 
for the Western Mesabi Iron Range. 

Previous Activity/Results Drill holes stored at the Coleraine Minerals 
Research Laboratory and within the area of interest were relogged. 
Cross-sections were being made to help constrain the geologic 
modeling. New drill holes were imported from the Minnesota 
Geological Survey well index. However, the data on these drill holes 
lacked assay data that will be collected at a later date. Some drill hole 
data was also collected at the Department of Revenue in Eveleth. 

Principal Investigator(s) 
Steven Hauck 

Collaborator(s) 
Larry Zanko, John Heine, Mark Severson, Julie Oreskovich 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Amount 
$60,000 

Start Date 7/1/2000 End Date 6/30/2003 

Project No 5601109 

3.27 

Progress/Results 
No work was done on this project 
during the July-September 2002 
quarter because personnel were 
working on field related projects. 
Work will continue during the fall 
and winter quarters and will 
concentrate on collecting drill 
hole data from various company 
and state resources. 
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FERROUS MINERALS 
Development of Iron Ore Metallization Concepts 

Objective To evaluate the potential to produce metallic iron 
nodules (MIN), and potentially other direct reduced iron products, 
from Minnesota taconite concentrates. 

Background To improve the competitive position of the 
Minnesota taconite industry, a value added iron product based on 
Minnesota concentrates needs to be developed. MIN has the 
potential to be superior to conventional direct reduced iron (DRI) 
products in that the nodules will contain less gangue and sulfur, are 
not subject to reoxidation, cost less to produce, and can use the 
existing transportation and pellet handling systems without 
modification. MIN will be universally acceptable feedstock across 
the steel industry for electric arc furnaces, submerged arc furnaces, 
basic oxygen furnaces and iron foundries, or as supplementary iron 
units to the blast furnace, and a coolant in basic oxygen furnaces. A 
critical part of the MIN process, as well as a number of other DRI 
processes, is the rotary hearth furnace. This program will construct 
a rotary hearth simulator that can be used to investigate a number 
ofDRI processes on a semi-continuous basis. 

Previous Activity/Results Assembly of the hearth simulator was 
started and the steel shell for the preheat, reduction, and melting 
zones erected. Fabrication of the laboratory electric furnace was 
nearing completion at Applied Thermal Technology in Plymouth, 
Minnesota. Laboratory tube furnace tests continued to explore the 
use of less than the stoichiometric requirements of coal in 
minimizing the formation of micro nuggets and methods of making 
larger nuggets. Nuggets produced were over 1/2-inch in size, and 
those produced with a slag composition in the low-fusion 
temperature region using lime as a flux analyzed 2.5 percent C and 
0.15 percent S. 

Principal Investigator(s) 
Blair Benner, Rodney Bleifuss, Iwao Iwasaki, Donald Fosnacht 

Project Sponsor(s) Amount 
U.S. Department of Commerce, Economic Development 
Administration $332,146 
Permanent University Fund (PUF) $165,000 
Permanent University Fund (PUF) $135,000 
U.S. Department of Commerce, Economic Development 
Administration $267 ,854 

Start Date 3/1/2001 End Date 6/30/2003 

Project No 5601112 

1134 

Progress/Results 
Assembly of the hearth 
simulator is now about 85 
percent complete. The furnace 
refractories and pallet drive 
assembly are being installed. 
The laboratory electric furnace 
was received, and we are in the 
process of initiating preliminary 
tests. Laboratory furnace tests 
are continuing to find a means of 
controlling the nugget sulfur 
content, as over two-thirds of the 
sulfur in coals reports to the 
nuggets. A major emphasis is 
being placed on the use of 
western sub-bituminous coals, as 
they are more readily accessible, 
low in sulfur, and low in cost. 
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FERROUS MINERALS 1141 
Chemistry, Mineralogy, and Liberation Characteristics of Taconite 
Concentrator Unit Operation Products 

Objective To provide chemistry, quantitative mineralogy, and 
degree of magnetite liberation in feed, concentrate, and tailings of 
each taconite concentrator unit operation and to relate the data to 
particular crude ore blends. 

Background Mine planning and ore blending personnel at taconite 
operations have expressed interest in knowing the behaviors of 
different crude ore blends in concentrator unit operations. In their 
opinions, if the chemistry, mineralogy, and liberation 
characteristics of recovered and rejected products of unit operations 
are understood, crude ores can be blended to produce optimum 
concentrate chemistries and recoveries. The results should direct 
mine development toward providing the most desirable blends and 
assist concentrate operators in optimizing concentrator operations. 
It is planned to process two sets of samples, each representing a 
particular ore blend, from three Mesabi taconite operations. 

Previous Activity/Results The results of characterization of the 
first sets of concentrator unit operations samples were reported to 
Minorca, EVTAC, and National Steel Pellet Company (NSPC). 
The data included weight recoveries and concentrate iron and silica 
percentages for "as is" Davis tube separations and chemical 
analyses and quantitative mineralogy. The second set of unit 
operations samples from EVT AC were filtered, dried, and prepared 
for testing and analyses. 

Principal Investigator(s) 
Harlan Niles 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 5/1/2001 

Project No 5601115 

Amount 
$102,277 

End Date 6/30/2003 

Progress/Results 
"As is" Davis tube separations, 
complete chemical analyses, and 
x-ray diffraction (XRD) patterns 
have been completed for the 
second EVTAC sample set. 
Quantitative mineralogy 
calculations are being made. The 
second set of samples at 
Minorca was taken on 
September 26. They are being 
filtered and dried at Minorca and 
will be brought to the Coleraine 
Minerals Research Laboratory 
(CMRL) when all samples are 
ready for testing. Due to plant 
problems, NSPC was not able to 
sample in July. They hope to 
sample unit operations during 
the second week of October. 
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FERROUS MINERALS 1142 
Development of a Mathematical Model for Fine Screening 

Objective To develop a better model for the fine screening unit 
operation so that the accuracy of process simulations may be 
increased. 

Background There is wide spread use of fine screening among the 
taconite plants. It is well known that screen perfonnance is 
sensitive to loading and feed density. The USIMP AC simulator 
currently being used does not have a good model for fine 
screening. The model currently in use assumes that there is a 
constant recovery by size fraction (inputted when the model 
parameters are being developed). This recovery does not change 
with changes in feed rate, size, or density. Having a model that 
recognizes the effect of feed changes would provide more accurate 
simulations and would allow fine screens to be simulated in areas 
of the flow sheet for which there is no previous screen operating 
data. Both the Derrick and Pan Sep screens will be tested. 

Previous Activity/Results Testing was performed on a pilot scale 
Derrick sandwich screen in closed circuit operation. The results 
indicated adequate reproducibility and mass balancing. Our 
modeling strategy consists of relating operating conditions to 
partition curve parameters including bypass, cut size, and 
imperfection and will be constructed as a function of operating 
conditions. Testing was conducted over several different feed rates, 
densities, and screen mesh sizes. From these and previous testing, 
correlations relating operating conditions to model parameters for 
the size distributions were developed. The variance of the observed 
and calculated size distributions and weight splits was reasonably 
small. Future efforts will include minor modifications to the 
current model and extension of the model to the partition of 
relevant mineral species. 

Principal Investigator(s) 
Blair Benner, Jeremy Pletka 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 5/1/200 l 

Project No 5601116 

Amount 
$93,927 

End Date 6/30/2003 

Progress/Results 
Comparison of the mass 
balanced size distributions to the 
calculated size distributions 
based on the screen model 
showed reasonable consistency. 
A few data points showed some 
deviation, which is attributed to 
nonlinear behavior of the bypass 
coefficient. Accounting for 
nonlinearity is the focus of 
current efforts. The panel mesh 
size and feed particle size were 
incorporated into one term 
providing a simpler model for 
calculating both the bypass and 
imperfection. Furthermore, 
defining a constant in1perfection 
value based on screen deck mesh 
size and feed size has little effect 
on model accuracy and provides 
another opportunity to further 
simplify the model. 
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FERROUS MINERALS 1145 
Effect of Magnetic Field in the Filtration of Fine Magnetic Concentrates 
and Control of Di-valent Cations from Filter Cake by Spray Washing 

Objective To make a laboratory investigation on the effect of a 
magnetic field on filtration rates and cake moistures for fine magnetic 
concentrates, and to make pilot plant investigation of removing 
calcium and magnesium ions from filter cakes during filtration by 
spray washing with softened water and to study its effect on balling 
behavior. 

Background Magnets align fine particles in a stringy extended texture 
at their surfaces, and as such, the passage of water through a filter 
cake layer may be facilitated, and the moisture contents of filter cakes 
may be affected, hopefully being drier. For direct reduced iron 
application, percent Si02 in magnetic concentrates needs to be 
lowered to 2 percent or less. This may be accomplished by classifying 
magnetic concentrates with a hydrocyclone, and the cyclone overflow 
fractions may be upgraded by cationic silica flotation. However, the 
filtration of such concentrates poses a problem with respect to 
filtration rates and moisture contents of their filter cakes. Di-valent 
cations in plant water adversely affect ball qualities; in particular, the 
18-inch drop numbers. A number of research projects have been 
carried out, which have confirmed the adverse effects of di-valent 
cations, but no simple solution except for the use of sodium salts has 
been offered. The addition of sodium salts is undesirable in blast 
furnace operations. Exploratory laboratory tests indicated that 
displacement of interstitial plant water in filter cakes with reverse 
osmosis water using the equivalent of one to two volumes of percent 
moisture was required to restore the ball quality. 

Previous Activity/Results Spray washing offers a simple and cost 
effective solution to the detrimental effect of di-valent cations in 
balling. However, filter cakes on disc filters may become unstable 
when wash water is applied. A few preliminary tests were performed 
with an array of spray nozzles installed on a pilot plant disc filter and 
with softened water sprayed at different delivery rates. The results 
showed considerable promise. Several different types of spray nozzles, 
such as mist spray and low-pressure spray nozzles, and different 
arrangements of the nozzles, will be tested for optimum arrangements. 
Standardized balling tests will be performed on processed filter cakes, 
and pot grate tests followed by metallurgical tests will be performed 
on selected filter cake samples. 

Principal Investigator(s) 
Iwao Iwasaki 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Amount 
$68,918 

Start Date 5/1/2001 End Date 6/30/2003 

Project No 5601119 

3.31 

Progress/Results 
Research results on these projects 
were presented to the engineering 
staff at the U.S. Steel Minntac 
operation that are planning in-
plant filter cake washing and 
magnets in hydroseparator pilot-
type tests later this year. 
Engineering staff at the Coleraine 
Minerals Research Laboratory and 
Minntac will jointly design test 
equipment in the plant. 
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FERROUS MINERALS 
Mercury Balance Around Taconite Concentrators 

Objective To detennine the distribution of mercury within the 
various taconite concentrators so that potential removal methods 
can be identified. 

Background Mercury release to the atmosphere from taconite 
agglomerators is becoming a major concern. Previous studies on 
mercury in taconite plants indicate that some plants remove more 
mercury during concentrating than do other plants, i.e., less 
mercury to the induration section. This study will determine if the 
difference in mercury rejection in concentration is due to 
equipment, operations, or differences in mercury form and/or 
association in the ore. 

Previous Activity/Results This is a new project that will be 
matched with $60,000 from the Minerals Coordinating Committee 
and the Iron Ore Cooperative. No work will be performed until 
after July 1, 2002, as we await contracts from the Department of 
Natural Resources. 

P.-incipal Investigator(s) 
Blair Benner 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 7/1/2001 

Project No 5602101 

Amount 
$33,918 

End Date 6/30/2003 

1157 

Progress/Results 
We are still awaiting final 
signatures on the contracts with 
the Department of Natural 
Resources. 
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FERROUS MINERALS 1158 
Re-Examination of the Relationship Between Davis Tube Data on Drill 
Core and Actual Plant Operation 

Objective To determine if blends of high and low silica ore, as 
determined by Davis tube tests, will perform the same in staged 
grinding, magnetic separation, and elutriation as they do in 
liberation grind-Davis tube tests. 

Background The standard method for predicting plant 
performance for a given ore blend is to determine the Davis tube 
silica at grind for the blend by mathematically combining drill core 
liberation data and then applying a factor or factors to account for 
plant inefficiency compared to Davis tube. Laboratory tests have 
confirmed that Davis tube results are additive; however, 
preliminary laboratory tests have indicated that with staged 
grinding and magnetic separation, as performed in plants, the 
results are not additive. This may explain some of the discrepancies 
between plant predicted silica and actual silica. 

Previous Activity/Results Three additional blends were processed. 
The analyses were completed and the results were being evaluated. 

Principal Investigator(s) 
Blair Benner 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 9/1/2001 

Project No 5602102 

Amount 
$42,509 

End Date 6/30/2003 

Progress/Results 
Results indicate that processing 
differently liberating ores 
separately and then combining 
them will produce a significantly 
lower silica grade at a given 
combined grind than processing 
them as a mixture. 
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FERROUS MINERALS 
Annual USX Research Budget - CY 2002 

Objective To provide ongoing research support to the USX Minntac 
operation by providing technical support through testing and consultation. 

Background The Coleraine Minerals Research Laboratory (CMRL) has 
provided research support to the Minntac operation for many years. This 
research has helped Minntac reduce costs, improve their product, and 
better understand the processes. A series of projects was proposed to 
Minntac by CMRL, and Minntac chose to fund projects in the following 
areas: Flotation Training, Magnetic Separator Water Addition, Counter 
Current Magnetic Separator Water Addition, Addition of Carbon Dioxide 
to the Hydroseparator, Effect of Magnetic Field Application in a Plant 
Hydroseparator, Primary Ball Mill Charge Optimization, Amine Delivery 
System, Flotation of "Coarse" Middling Particles, Flotation and Regrind 
Circuit Audit, Evaluation of New Regrind Mill Technology, Investigation 
of Methods to Recover Fine Magnetite from the Material Being Sent to 
Lake Erickson, Prevention of Filter Cake Losses to Increase Productivity, 
Development of a Technique to Evaluate the Physical Quality of Green 
Balls, The Effect of Grind and Particle Size Distribution on Metallurgical 
Pellet Quality, The Effect of Bed Depth and Firing Cycles on Physical 
and Metallurgical Pellet Quality, The Effect of Dissolved Solids in 
Process and Quench Water on Physical and Metallurgical Pellet Quality, 
Determine the Effect of Ore Type on Pellet Reducibility, and The Effect 
of Pellet Chemistry on Metallurgical Quality. 

Previous Activity/Results Recommendations made by CMRL engineers 
improved the efficiency of the magnetic separation circuit at Minntac. 
Methods to recover fine magnetite lost to tailings were under way. Balling 
and pot grate test work were also under way to find low cost replacements 
for limestone. Scale up of pilot plant designed hydroseparators equipped 
with magnetic fields was in process. Plans were being made to test full 
scale operations at Minntac. 

Principal lnvestigator(s) 
Blair Benner, Harlan Niles, Dave Englund, Iwao Iwasaki, Salih Ersayin, 
Jeremy Pletka, David Hendrickson, Thomas Larson, Richard Kiesel 

Project Sponsor(s) 
USX Corporation 

Start Date 1/1/2002 

Project No 5602105 

Amount 
$300,000 

End Date 12/31/2002 

3.34 
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Progress/Results 
During the quarter, successful 
projects conducted by NRRI's 
CMRL staff have led to 
improvements at USX Minntac. 
Test work studying the 
metallurgical benefits of 
segregating ores is near completion. 
Three blends constituting high 
silica, low silica, and "normal" 
concentrates were prepared in the 
laboratory at several different grinds 
and compared. Results indicate that 
liberation characteristics of crude 
ores are mirrored in the magnetic 
concentrates and that Minntac may 
augment its typical grind/grade 
relationship by segregating ores 
from the mine. Assistance was 
provided in improvement of reagent 
delivery hardware in the 
concentrator and in modification to 
one of the operating parameters. 
Both of these projects will lead to 
improved recovery. Bench scale 
flotation tests have revealed that an 
inexpensive reagent modification 
may potentially lead to improved 
reagent cost performance. Pot grate 
furnace testing was used to evaluate 
the effect of alternative pellet 
chemistry on physical and 
metallurgical qualities of fired 
pellets. Pellet chemistry was 
prepared according to specifications 
outlined to determine the influence 
of this chemistry on physical quality 
and metallurgical contraction to 
prepare pellets for a blast furnace 
trial run. Pellets were produced with 
increased fluxstone and limestone 
levels to alter fired pellet basicity, 
calcium/silica, and Mg0/Si02 
ratios, and macroscopic 
observations were conducted. 
Discussions with mining 
engineering personnel regarding 
physical and mineralogical 
characteristics of ore types in recent 
blends and how they may affect 
grindability and pellet quality are 
ongoing. Minntac staff continues to 
be extremely interested in CMRL's 
pellet fines removal system 
technology. 
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FERROUS MINERALS 
Screen Performance Evaluation - Part 2 

Objective To measure the optimum performance of fine screening 
devices configured to cut at coarse and fine sizes using two ore 
types (Hibbing Taconite and Northshore Mining ore). Feed 
parameters of percent solids and loading are included in the plan. 

Background This project will measure the best possible 
performance of each screen examined, in addition to measuring the 
sensitivity of that performance to small variations in feed flow rate 
and feed percent solids. As each mine on the Minnesota Iron Range 
has different criteria for screen performance (such as fines bypass 
tolerance, coarse bypass tolerance, or sharpness index tolerance), 
and different constraints on their individualapplications (such as 
footprint constraints, water demand constraints, or constraints on 
the variation of feed rates), this project cannot determine which 
screen is best for all mines, since there is not one single screen that 
meets all of the conflicting performance criteria. This project will 
simply provide each mine operator with enough information about 
each of the several machines tested so that the mine operator can 
choose the best two or three machines that meet his particular 
criteria. 

Previous Activity/Results The two samples from Hibbing 
Taconite and Northshore Mining were collected and put in storage 
at the Coleraine Minerals Research Laboratory. Negotiations were 
in progress with screen manufacturers regarding the availability of 
their devices. 

Principal Investigator(s) 
Thomas Larson 

Project Sponsor(s) 
Minnesota Department of Natural Resources (DNR) 

Amount 
$89,800 

Start Date 3/26/2002 End Date 6/30/2003 

Project No 5602107 

1180 

Progress/Results 
Negotiations are continuing with 
three screen manufacturers. One 
manufacturer has invited us to 
conduct the tests at their facility. 
A second manufacturer is 
working with us to provide a 
machine shortly. It is also 
expected that a test machine 
from the third manufacturer will 
soon become available. 
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FERROUS MINERALS 1181 
Closing the Loop on Filter Cake Moisture Analysis and Control 

Objective To determine what the best and least expensive on-line 
moisture analyzer and associated sampling system is and then how 
best to structure the actual moisture control loop program to 
achieve constant filter cake and greenball moisture. 

Background Previous test programs conducted by taconite plants 
and R&D laboratories have evaluated various on-line filter cake 
moisture analyzers, yet have not identified any analyzer that gives 
accurate and reproducible enough moisture data. 

Previous Activity/Results Design and fabrication of an automated 
moisture analysis system, which will produce the+/- 0.10% filter 
cake moisture accuracy required by all of the taconite operations, 
was under way at the Coleraine Minerals Research Laboratory with 
completion expected by October 1, 2002. The unit will be installed 
and tested at one of the taconite operations to evaluate and assure 
accuracy and reproducibility specifications. 

Principal Investigator(s) 
David Hendrickson, Richard Kiesel 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602108 

Amount 
$55,000 

End Date 6/30/2003 

3.36 

Progress/Results 
A PLC controlled automated 
filter cake moisture analysis 
system is nearing completion 
with an analysis accuracy of+/-
0.10% H20 for taconite filter 
cake and a capacity of 500 to 
2000 grams per sample. The 
robust system is designed to 
automatically send moisture data 
to an operation DCS or PLC 
process control system. Display 
graphics include filter cake 
moisture run charts showing 
operators the previous 8-hour 
display of sample data as well as 
troubleshooting information. 
Display screens are operator 
configurable. Estimated system 
cost is under $50,000. 
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FERROUS MINERALS 
Green Ball and Pellet Bed Characteristics 

Objective To develop a more detailed understanding of green ball 
drying, magnetite oxidation, and flux calcination mechanisms for 
incorporation into CFD models where pellet beds are required. To 
evaluate how pellet size distribution affects bed permeability and 
packing density. Pellet internal porosity will also be evaluated. 

Background Green ball physical properties are influenced by 
concentrate particle size distribution, binder type and dosage, 
moisture content, ball size, ball size distribution, magnetite content, 
and flux addition. Green ball physical properties ultimately affect 
the overall pellet bed characteristics, the most important of which 
is bed permeability. Good bed permeability is essential for 
maximum heat transfer between gas and solids, and heat transfer 
rates in turn affect moisture evaporation, magnetite oxidation, and 
if present, flux calcination. A pot-grate computer simulation model 
incorporating these properties has been written and partially 
validated. However, at this time additional experimental data 
(single pellet level) is needed to fine-tune the drying and oxidation 
sub-models. A previous proposal to investigate use of the pot-grate 
furnace for bed permeability tests was proposed and approved by 
the Iron Ore Cooperative Committee; however, manpower 
limitations prevented starting the program on time and the 
Department of Natural Resources reallocated the funding. 

Previous Activity/Results A sample of fired pellets was collected 
from EVTAC. This sample was screened to provide mono-sized 
pellets from which porosity and bulk densities were obtained. A 
drying furnace was set up for performing single pellet drying tests. 

Principal Investigator(s) 
Dave Englund 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602109 

Amount 
$63,000 

End Date 6/30/2003 

1182 

Progress/Results 
There is no progress to report for 
the July-September 2002 
quarter. Emphasis has been on 
the EDA-DRI project; therefore, 
not enough technician time 
could be dedicated to this 
project. 
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FERROUS MINERALS 1183 
Reduction of Fines Buildup in Drying Hood Areas of Grate/Kiln Systems 

Objective To develop methods to reduce and/or eliminate fines 
buildup in drying hood areas of grate/kiln systems. 

Background Buildup of fines in drying hood areas in grate kiln 
systems continues to be an unsolved problem causing unwanted 
downtime and other problems in pelletizing operations at 
Minnesota taconite operations. Currently, furnaces are taken down 
and fines buildup is removed by blasting. 

Previous Activity/Results Initial meetings were held with 
engineers from GE Betz to discuss fines buildup problems in the 
drying hood zones as experienced at all of the grate/kiln taconite 
operations. A plan and applied research approach was being 
drafted to advance the current field approach to dealing with this 
long-standing, high-cost problem. 

Principal Investigator(s) 
Dave Englund, David Hendrickson, Richard Kiesel 

Project Sponsor(s) 
Permanent University Fund (PUP) 

Start Date 2/1/2002 

Project No 5602110 

Amount 
$55,000 

End Date 6/30/2003 

Progress/Results 
After discussing the main causes 
of fines buildup in the drying 
hood areas of the grate/kiln 
systems, it was concluded that 
higher levels of sodium in the 
Powder River Basin coals being 
burned contribute to the buildup 
problem. Test burns of (10 fold) 
lower sodium Powder River 
Basin coals are being scheduled 
to reduce the buildup problems. 
Also, GE Betz engineers are 
modifying their drying hood 
spray product chemistry to 
further reduce buildup problems 
in combination with the lower 
sodium levels. 
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FERROUS MINERALS 
Effect of Temperature on Cyclone Performance 

Objective To quantify the effects that slurry temperature may have 
on the cyclone split. 

Background Numerous taconite plants have noticed a difference 
in production rate between summer and winter. In general, 
production increases in summer, and in some cases, with a 
corresponding increase in silica content. One possible cause of this 
variation is the change in cyclone performance caused by the 
changes in slurry rheology with temperature. The change in 
cyclone performance with changing slurry density (rheology) is 
well documented. Denser slurries produce a coarser split. 
Temperature should have a similar effect. To quantify the effect, 
samples of plant cyclone feed will be run closed circuit through a 
10-inch cyclone in the pilot plant. Tests will be run at slurry 
temperatures ranging from 35 to 115 degrees F and percent solids 
from 25 to 5 5 percent. 

Previous Activity/Results A sample of cyclone feed was obtained 
from EVTAC. A total of 36 tests were run at various combinations 
of temperature and percent solids covering the ranges given in the 
background section. A linear regression relating the 50 percent 
passing size (D50) to percent solids and temperature was 
developed with an R2 of 0.88. 

Principal Investigator(s) 
Blair Benner 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602111 

Amount 
$85,000 

End Date 6/30/2003 

1184 

Progress/Results 
Due to a lack of technician time, 
little work was done on this 
project. The test results (as 
shown in the previous 
results/activity section) were 
discussed with EVTAC 
engineers. The cut size of about 
60 microns was similar to that 
experienced at EVTAC. The 
second sample of EVT AC 
cyclone feed was blended. 
Testing of the sample will 
commence with the return of 
cold weather and the availability 
of technicians. 
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FERROUS MINERALS 1185 
Development of Key Process Variable Maps for Mining, Concentrating, 
and Pelletizing Departments 

Objective To develop key variable process maps for all operations 
departments including mining, concentrating, and pelletizing in 
order to evaluate process variable compliance in delivery of 
product from one department to the other as a measure of 
accountability. 

Background Managers may not have a good system to measure 
the operating performance of each of the areas in mining, 
concentrating, and pelletizing on a frequent basis. Rather than 
relying on a measurement of'quality' of material leaving each 
operation, it is more beneficial to have a running log of material 
quality as it enters and leaves each unit operation within an area to 
optimize final pellet product quality. Such a log of unit operation 
performance, referred to as a key variable map, is most beneficial 
in adding accountablility to operators and also leads to an overall 
better understanding of unit operations and problems encountered 
in each area of operation. 

Previous Activity/Results Meetings were held with Coleraine 
Minerals Research Laboratory (CMRL) engineers to discuss usage 
of key variable process indicators in mining, concentrating, 
pelletizing, and shipping operations at the various taconite 
operations. Key variable map design parameters were developed 
prior to implementation at the various taconite mining operations. 

Principal Investigator(s) 
David Hendrickson 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602112 

Amount 
$40,000 

End Date 6/30/2003 

3.40 

Progress/Results 
Because of the large interest 
expressed by all the taconite 
operations on improving one key 
process variable, namely pellet 
fines reduction, the project 
objective was redefined to 
develop an inexpensive fired 
pellet fines removal system at 
CMRL. A novel conveyor belt 
system concept is being 
optimized using pilot scale 
conveyor belt equipment 
previously fabricated at CMRL. 
Recent test work shows 
excellent fines removal from a 
40-ton/hr pellet stream with 85 
percent removal of minus Yi inch 
fines with only 5 percent whole 
pellets being carried in the fines 
fraction. 
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FERROUS MINERALS 1186 
Taconite Industry Products and By-products: An Investigation of 
Alternative Uses and Their Economic Potential 

Objective To investigate and identify alternative uses for taconite 
mining products and by-products from each Mesabi Range taconite 
operation that have the best potential for providing the greatest 
short- and long-term economic benefit to the industry. These 
products and by-products can include gross physical features like 
pits, stockpiles, and tailings basins; mined materials such as crude 
taconite, waste rock, and overburden; and processed materials like 
crushed taconite, tailings, taconite concentrate, and pellets. The 
project will attempt to quantify the potential economic impact of 
the various alternative uses and assign real dollar and cents values 
to each. The challenge will be to find opportunities that could have 
meaningful positive economic impacts, given the scale at which the 
industry operates. Therefore, the project's focus will be on finding 
alternatives that have the best income~generating potential, such as 
those that: 1) demand large volumes/tonnages of lower value 
materials; 2) have a significant value-added component; or 3) 
command a steady stream of revenue via property or equipment 
rental or lease arrangements. 

Background Minnesota's taconite industry is experiencing 
difficulties that are negatively impacting the region and the entire 
state. While everyone's main focus should be on helping the 
industry remain competitive in its primary role, i.e., making iron 
units from Minnesota ore, it is very important that we try to expand 
the industry's revenue-generating options by investigating 
alternative uses and markets for the products and by-products of 
taconite mining. Even if only one new alternative use or market 
were identified, it could benefit the entire taconite industry. 

Previous Activity/Results Preliminary discussions with the private 
sector on alternative uses were started. 

Principal Investigator(s) 
Julie Oreskovich, Lawrence Zanko, Steven Hauck 

Project Sponsor(s) 
Permanent University Fund (PUP) 

Start Date 2/1/2002 

Project No 5602113 

Amount 
$65,000 

End Date 6/30/2003 

Progress/Results 
Planning has started for 
discussions with, and/or surveys 
of, representatives from the 
minerals industry (taconite and 
non-taconite ), other industries, 
utilities, labor, transportation, 
government, federal and state 
agencies, and academia. 
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FERROUS MINERALS 1187 
The Influence of Porosity and Pore Size Distribution on the Physical 
and Metallurgical Properties of Iron Ore Pellets 

Objective To determine the influence of porosity and pore size 
distribution on the physical and metallurgical properties of iron ore 
pellets . This includes the porosity of both green balls and fired 
pellets and their relationship between agglomeration and firing. 

Background Reducibility (R40) and low temperature 
disintegration (LTD) are established metallurgical tests used to 
distinguish the quality of iron ore pellets for their performance in 
the blast furnace . Porosity and its characteristics are important to 
the diffusion of reducing gases through fired pellets and therefore, 
critical to the metallurgical properties. Improvements in mining 
have created larger and more efficient equipment that have 
inadvertently altered the mineralogical blending capabilities and 
therefore, grind characteristics of the taconite. Changes in grind, 
mineralogy, additives (binders and fluxes), and the distribution of 
the particle size influence the porosity of fired pellets. 
Improvements in microscopy have made it possible to determine 
the pore size, pore size distribution, and visually assess the 
connectivity of these pores for diffusion of gasses through fired 
pellets. Currently, no procedure exists for accurate measurement of 
the porosity of green pellets. Technological advances in 
characterization of particles and minerals create opportunities to 
develop a procedure to measure green ball porosity. 

Previous Activity/Results Technological advances in mercury 
porosimetry and geopycnometry to measure pore size and pore size 
distributions in uncured resins created an opportunity to see if these 
techniques will work on unfired taconite green balls. Samples of 
fired and unfired pellets were sent to Micromeritics in Norcross, 
Georgia, for analysis. Preliminary results showed that the porosity 
of the green ball, including median pore diameter (volume), 
median pore diameter (area), pore size distribution, bulk density, 
skeletal density and green ball porosity can be measured using high 
pressure mercury intrusion techniques. Geopycnometry was 
successful in measuring green ball porosity, specific pore volume, 
and envelope ( or bulk) density. In addition, both techniques were 
equally successful in determining fired pellet characteristics. 

. Principal Investigator(s) 
Richard Kiesel 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602114 

Amount 
$70,000 

End Date 6/30/2003 

Progress/Results 
Based on the success of the 
previous results, green balls 
were specifically prepared with 
varying size distributions of 
concentrate particles to 
intentionally alter the porosity. 
These green balls were sent to 
Micromeritics in Norcross, 
Georgia, for analysis. The 
known variability in green ball 
porosity, created by the packing 
of varying sized particles, was 
confirmed by the analysis. It is 
believed that this is the first 
successful measurement of pore 
size and pore size distribution on 
an unfired iron ore pellet. This 
creates a multitude of 
opportunities to evaluate both 
firing characteristics and the 
effect of this variable on pellet 
quality. Future work is intended 
to use this technique with 
macro- and microscopic pore 
examination to correlate with 
fired pellet physical and 
metallurgical quality. The cost 
for green ball porosity analysis 
on an individual sample basis is 
considerable and will limit the 
scope of this investigation. We 
are currently looking into a four-
month lease with an option to 
buy a mercury porosimeter 
capable of providing these 
results to conduct our own test 
work . 
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FERROUS MINERALS 1193 
Microwave-Absorbing Road Construction and Repair Materials 

Objective To incorporate taconite into a "blacktop" or "concrete" 
formulation to produce a road paving material with unique and 
valuable electromagnetic properties--specifically, greatly enhanced 
absorption of microwave energy. 

Background This project is an exploratory phase project. The 
experimental work will be on a laboratory scale with a microwave 
oven. Tabletop demonstrations of microwave heating and deicing 
will be developed. Preliminary determinations of the size, 
magnetite content, and relative proportion of taconite particles 
required to meet project objectives are planned. 

Previous Activity/Results This is a new project. 

Principal Investigator(s) 
Lawrence Zanko, Steven Hauck 

Collaborator(s) 
David Hopstock 

Project Sponsor(s) 
Minnesota Technology, Inc. (MTI) 
Minnesota Technology, Inc. (MTI) 
NRRI; State Special 

Start Date 6/19/2002 

Project No 1194022 

Amount 
$5,700 
$1,300 
$7,000 

End Date 6/30/2003 

Progress/Results 
This is a confidential project. 

3.43 
~ RRI Quarterly Report I July-September 2002 



NON-FERROUS MINERALS 961 
Production of Value Added Products From Ilmenite Deposits in the 
Duluth Gabbro 

Objective To optimize the recovery of ilmenite as a saleable 
concentrate, and to investigate the potential for producing direct 
reduced iron and a high vanadium slag from the magnetic rejects 
from the ilmenite concentration. 

Background The Coleraine Minerals Research Laboratory has 
been investigating the beneficiation of various ilmenite-bearing 
materials from the Duluth Complex. A project sponsored by the 
Minerals Coordinating Committee (MCC) has shown the recovery 
benefits of using high pressure rolls (HPR) instead of a rod mill in 
the preparation of spiral feed. Titanium recovery was about 10 
percent higher using the HPR. In the process flow sheet, the spiral 
concentrate is treated in a magnetic separator to remove magnetite. 
Along with the magnetite, some 20 to 25 percent of the titanium 
reports to the magnetic concentrate. Funding limitations of the 
MCC project precluded an in-depth investigation of methods of 
recovering the ilmenite reporting to the magnetic concentrate. 
Recovery of this ilmenite could be critical to the economic viability 
of developing the ore body. Once the majority of the ilmenite is 
removed from the magnetic concentrate, the remaining material has 
the potential to be upgraded to make a DRI feed. Previous research 
has shown that it is possible to make a magnetite product 
containing about 2 percent silica. The work also indicated that the 
magnetite product also contains 1 to 1.5 percent V205. The 
vanadium can be leached using sodium carbonate, but the resultant 
iron bearing residue is too high in sodium to be used in 
steelmaking. The aim of this project is to produce a DRI pellet that 
can be smelted to produce iron and a high vanadium slag, which 
could be sold. This process is currently being used in South Africa 
to produce iron and a high vanadium slag from ilmenite deposits 
similar to those in Minnesota. Demonstration of high overall 
ilmenite recovery, along with the potential for an iron product and 
a vanadium product, would greatly enhance the potential for 
developing a mine and processing plant to treat the ilmenite-
bearing materials in northeastern Minnesota. 

Previous Activity/Results The test work was completed and the 
results were being analyzed. 

Principal lnvestigator(s) 
Blair Benner 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 7/1/2000 

Project No 5601201 

Amount 
$75,000 

End Date 6/30/2003 

Progress/Results 
A final report was written and is 
being reviewed. The major 
conclusions for the report are: 1) 
The silicates associated with the 
ilmenite do not respond to 
standard amine flotation, which 
makes the production of a pellet 
grade concentrate from the 
magnetic material difficult, and a 
DRI grade concentrate appears 
to be unattainable; 2) 
Regrinding, magnetic separation, 
and fatty acid flotation of the 
non-magnetic fraction has the 
greatest potential for increasing 
Ti02 recovery from the 
magnetic portion of the initial 
gravity concentrate; 3) Bench 
scale electrostatic tests on the 
previously produced pilot plant 
ilmenite concentrate indicated 
that the higher pilot plant 
recovery obtained with the HPR 
could be maintained through the 
production of a final product. 
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NON-FERROUS MINERALS 963 
Copper-Nickel-Precious Metal Mineralization in the Giants Range 
Batholith Footwall of the Duluth Complex: Indigenous or Introduced 
Sulfides 

Objective To: (1) locate and catalog known occurrences ofCu±Ni±PGE 
mineralization in the footwall rocks of the Duluth Complex, (2) collect additional 
samples for assaying, e.g., for precious metals to complete the database of 
elements needed to understand the origin of the mineralization, (3) 
petrographically describe the footwall rocks and the mineralization of these 
occurrences, and (4) determine if these footwall mineralized occurrences are the 
result of fractional crystallization of the sulfides in the Duluth Complex by 
examining Cu:Ni ratios both above and below the basal contact of the Duluth 
Complex, or determine if they are the result of a different mineralizing process. 

Background Copper sulfide mineralization occurs in the footwall rocks of the 
Duluth Complex. This mineralization is especially visible in the Archean (-2.7 
Ga) Giants Range Batholith (GRB) footwall of the South Kawishiwi Intrusion 
(SKI). The mineralization is visible as dominantly copper sulfides in drill core. 
Copper mineralization has also been reported in outcrop in the Spruce Road area. 
Bonnichsen et al. (1980) initially described the footwall copper mineralization. 
Severson (1994) further described the mineralization as disseminated sulfides 
within the uppermost 330 ft. of the GRB, although in some drill holes the first 100 
ft. may be barren. Chalcopyrite is the dominant sulfide. Severson (1994) also 
indicates that in the overlying magmatic rocks of the SKI and within the top 100 
ft . of the GRB there are semi-massive to massive sulfides. These sulfides are 
generally pyrrhotite-rich. Severson ( 1994) found that the drill holes that contained 
this footwall mineralization defined two linear zones, or fault zones, that were also 
coincident with elevated platinum-group element (PGE) mineralization. 
Bonnichsen et al. (p. 563, 1980) state these Cu-enriched zones in the GRB 
"probably resulted because fractional crystallization caused Cu enrichment in the 
melts as they trickled downward through a decreasing thermal gradient beneath 
the complex." A similar model for Cu-PGE mineralization is proposed for the 
footwall mineralization in the Sudbury Complex (Naldrett et al., 1999). 
Furthermore, Peterson (1996, 1997) also compares this footwall copper-PGE 
mineralization to the Sudbury Mining Camp. However, a detailed examination of 
the rocks in these enrichment and depletion zones within the Duluth Complex or 
the footwall rocks is lacking. 

Previous Activity/Results Data from this and the PUF Cu-Ni-PGE grade map 
project was presented at the Institute on Lake Superior Geology meeting in 
Kenora, Ontario, in May 2002. Two maps were published (NRRI!MAP-2002/-01 
and NRRI/MAP-2002/02) using data taken from previous work on the project. 
Additional field reconnaissance was completed in preparation for inclusion in a 
July field trip associated with the 9th International Platinum Symposium. Several 
new outcrops were located. A map of the area was published and placed in the 
download section of the Economic Geology group's web site. 

Principal Investigator(s) 
Mark Severson, Steven Hauck 

Collaborator(s) 
Dean Peterson 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 7/ 1/2000 

Project No 5601202 

Amount 
$40,000 

End Date 6/30/2003 

Progress/Results 
No work was done on this project 
during the July-September 2002 quarter 
because personnel were working on 
field related projects. Work will 
continue during the fall and winter 
quarters and will concentrate on 
collecting drill hole data from various 
company and state resources. 

3.45 INRRI Quarterly Report I July-September 2002 



NON-FERROUS MINERALS 1023 
Compilation of All Drill Hole Related Data in the Birch Lake Area for 
Continuing Platinum-Group Element Exploration 

Objective To: (1) compile all drill hole related geological, 
geochemical, and geophysical data, and (2) produce a confidential 
paper report and a CD ROM with a user-friendly retrieval querying 
format to access the data. 

Background Drilling in the Birch Lake area began in the 1960s 
with drilling by the Duval Mining Company (Du holes) for copper 
and nickel. In 1985, ore grade platinum-group elements (PGEs) 
and platinum-group minerals (PGMs) along with chromium 
mineralization were documented to be present in drill hole Du-15. 
Based upon this information, the Beaver Bay Joint Venture (BBN) 
acquired the private and state leases around this drill hole, and re-
entered Du-15 and drilled a wedge (Dl5-Wl), which also had 
anomalous PGE-Cr mineralization. Subsequent drilling by the 
BBN in 1988, 1990, 1995, and 1998-1999, also located PGE 
mineralization. In 2000, the BBN brought Impala Platinum 
Holdings, South Africa, in as a joint venture partner. In 2000, the 
joint venture is drilling about l O drill holes for the purpose of 
defining the limits of mineralization and identification of high 
grade PGE-Cu-Ni ore zones. A multitudinous quantity of previous 
information, related to the drill holes, has been produced by 
exploration companies, the Department of Natural Resources -
Division of Lands and Minerals, and NRRI. These data will be 
compiled into a user-friendly format. 

Previous Activity/Results The third confidential compilation 
report was sent to the company. 

Principal Investigator(s) 
Mark Severson, Steven Hauck 

Collaborator(s) 
Dean Peterson; Ernest Lehmann and Bill Rowell, Beaver Bay Joint 
Venture 

Project Sponsor(s) 
Beaver Bay Joint Venture 
Minnesota Technology, Inc. (MTI) 

Start Date 7 /1/2000 

Project No 5601204 

Amount 
$5,900 
$13,350 

End Date 6/30/2003 

Progress/Results 
No additional work has been 
requested by the company. 
Three confidential reports were 
produced for this project, and it 
is now complete. 
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NON-FERROUS MINERALS 1025 
Geological Research in Support of Wall bridge America's Exploration 
Program East of the Maturi Cu-Ni Deposit 

Objective To: (1) relate the rocks and mineralization to the east of the Maturi 
deposit to the rocks and Cu-Ni-PGE mineralization on the Maturi property 
through the use of core logging, petrography, and cross-sections, (2) 
determine the density (specific gravity) of various rocks present in drill holes 
to assist with pre-mine planning, and (3) determine the mineralogy and 
occurrence of platinum-group minerals on selected drill core samples. 

Background American Copper and Nickel Company (ACNC) began Cu-Ni 
property acquisition between 1951 through 1953. From 1954 to 1957, surface 
exploration was conducted on their property holdings. Additional drilling was 
done in 1966 and 1967. In 1967, a shaft and exploration drifts were sunk on 
the Maturi property and a bulk sample was collected; subsequently, the shaft 
was .capped. In 1969, 1970, and 1973, ACNC drilled additional holes. By 
1974, copper-nickel deposits were defined at Spruce Road and Maturi. Ore 
reserves at Maturi were estimated at 224 million tons grading 0.50% Cu and 
0.19% Ni. After the discovery of PGEs in a nearby drill hole, ACNC/INCO 
conducted additional drilling in. 1990. INCO geologists proposed programs to 
explore for footwall massive sulfide lenses in the mid- to late-1990s. Two 
open drill holes were surveyed with a downhole electromagnetic instrument, 
but the anomalies were not followed up by drilling. After review of the INCO 
data, Wallbridge drilled a single drill hole on the Spruce Road deposit 
(located a few miles northeast of Maturi), and intersected anomalous Cu, Ni, 
and PGEs in the footwall. Wallbridge also conducted preliminary 
metallurgical work on their drill hole with favorable results. Based upon a 
conceptual development mine plan and environmental considerations, e.g., 
proximity to the Boundary Waters Canoe Area Wilderness, Wallbridge 
envisioned a 15,000 tonne per day underground mine and mill. To better 
define the extent of the mineralization east of the Maturi deposit, Wallbridge 
will conduct additional exploration work. 

Previous Activity/Results A meeting between Dean Peterson (NRRI), 
Douglas Hunter (Wallbridge), and Alar Souver (W.G.M) at the office of 
Wallbridge Mining, Sudbury, Ontario, included the development ofan 
exploration plan for Wallbridge's Maturi Extension deposit in the Duluth 
Complex. The plan was the outcome of a recent NRRI Report of Investigation 
(NRRI/Rl-2001/02). Fifty drill holes (159,000 feet) were included in the plan, 
with the initial four drill holes targeted to test the continuity of the Cu-Ni-
PGE mineralization, and as material for a pre-feasibility study (grade, 
tonnage, metallurgy, and rock strength properties). 

Principal Investigator(s) 
Mark Severson, Steven Hauck 

Collaborator(s) 
Douglas Hunter, Wallbridge America Corporation 

Project Sponsor(s) 
Wallbridge Mining Company Limited 
Minnesota Technology, Inc. (MTI) 

Amount 
$3,600 
$12,000 

Start Date 7/1/2000 End Date 6/30/2003 

Project No 5601207 

Progress/Results 
No work was done on this project 
during the July-September 2002 
quarter. One drill hole needs to be 
abandoned by Wallbridge that will 
occur after the ground is frozen 
enough to allow access to the drill 
hole. Economic Geology (EG) 
personnel will oversee the 
abandonment. No other work is 
planned at this time. However, 
Wallbridge is seeking a partner to 
drill additional holes on the Maturi 
Extension property that may require 
additional assistance by EG 
personnel. 

3.47 
1'NRRI Quarterly Report I July-September 2002 



NON-FERROUS MINERALS 1138 
Copper-Nickel-PGE Grade Maps for Stratigraphic Units of the Basal 
Portion of the South Kawishiwi and Partridge River Intrusions and the 
South Complex Area 

Objective The objective of this project is to produce a series ofCu-Ni-
PGE grade distribution maps that will allow industry to quickly visualize 
the regional variations in: (1) stratigraphic unit thickness, (2) Cu grade, 
(3) Ni grade, (4) PGE+Au grade, (5) Cu:Ni ratios, and (6) drill hole or 
sample density. 

Background Approximately 1,400 exploration holes have been drilled by 
numerous companies over the last 50 years within the South Kawishiwi 
intrusion (SKI), Partridge River intrusions (PRI), and southern complex 
area (SCA) of the Duluth Complex. The holes were largely collared 
within specific properties that the companies held. However, there 
remains a general lack of knowledge about the distribution and grades of 
mineralization within basal stratigraphic units, e.g., BAN, BH, U3, PEG, 
of the entire SKI, PRI, and SCA that are known to contain Cu-Ni-PGE-
Au mineralization. In the short and long term, the quantitative knowledge 
of these features could lead to a better understanding of the whole 
intrusive/mineralization system, which could help companies target 
exploration in favorable locations, e.g., extension of high-grade zones, 
interpreted feeder systems, and undrilled areas. 

Previous Activity/Results Work on this project was progressing with the 
completion of the Spruce Road Deposit report (NRRI/Rl-2002/03) and the 
near completion of the Maturi to Birch Lake Deposit area (to be 
NRRI/RI-2002/04) and Dunka Pit deposit reports (to be NRRI/Rl-
2002/05). Many new ideas on the origin of the Cu-Ni-PGE mineralization 
within the SKI were developed from these works and will be written up 
into an NRRJ Report of Investigation and submitted to a peer review 
journal (Economic Geology) in the fall. Work on the Cu-Ni grade map 
reports of the PRI will begin upon completion of the 3-D model of the 
base of this intrusion. A poster titled "A 3-D View Through a Mineralized 
System, South Kawishiwi Intrusion, Duluth Complex" was presented at 
the 48th Annual Institute on Lake Superior Geology, in Kenora, Ontario, 
in May 2002 by Dean Peterson. The poster, using 3-D graphics of the 
base of the SKI, illustrates distribution of copper-nickel grades and 
proposes several new ideas on how copper-nickel mineralization 
occurred. The poster will be,put on the Economic Geology group's web 
site for download. A rough draft of the second report for this project was 
near completion. 

Principal Investigator(s) 
Steven Hauck, Dean Peterson 

Collaborator(s) 
Mark Severson 

Project Sponsor(s) Amount 
Permanent University Fund (PUF) $68,918 

Start Date 5/1/2001 End Date 6/30/2003 

Project No 5601213 

Progress/Results 
An oral presentation at the 9th 
International Platinum Conference 
was given and highlighted new 
ideas developed from this project. 
Data were presented on the 
definition of two styles of 
mineralization, i.e., open and 
confined mineralization. The open 
mineralization is defined as 
vertically extensive (>450 meters) 
with low to moderate Cu-Ni grades 
and low Au+PGE grades. The Cu-
Ni grades increase toward the basal 
contact and are erratic in their 
spatial extent. The confined 
mineralization is vertical restrictive 
(<150 meters) with moderate to 
high Cu-Ni grades and moderate to 
very high Au+PGE grades. The 
Cu-Ni grades are typically highest 
near the top of the zone and 
gradually decrease with depth. 

Work on an article to be submitted 
to the Canadian Mineralogist has 
begun and is due in early 
December. The SKI portion of this 
project will be completed in 
November 2002, following the field 
season, and work on the PRI grade 
maps will begin upon completion of 
the 3-D modeling work. 

3.48 BNRRI Quarterly Report I July-September 2002 



NON-FERROUS MINERALS 
Duluth Complex Digital Drill Logs 

Objective The objectives of this proposal are to: (1) digitally capture all 
recorded information (geologic units, rock type, petrology, structure, etc.) 
from NRRI's 14 years ofrelogging of Duluth Complex drill holes, (2) 
interpret company drill logs for which there is no drill core or the drill core 
has not been relogged, and (3) integrate these data with the geochemical data 
contained in Peterson (1997) and current Duluth Complex projects. 

Background Since 1986, NRRl geologists have been relogging Duluth 
Complex drill core to better understand the geology and mineralization, both 
locally and regionally. This work, in part funded by the Minerals 
Coordinating Committee (MCC), has established a base line understanding of 
the geology and mineralization along the western contact of the Duluth 
Complex that has helped exploration companies conduct exploration, e.g., 
PolyMet Mining Corporation. Of the 1,400+ drill holes in the Duluth 
Complex in this area, NRRl geologists have logged 952 drill holes or 952,000 
feet of drill core. There are currently eight exploration companies exploring in 
the Duluth Complex. Many of these companies have computer software 
programs that require drill hole geology and other information in order to help 
define drill targets. While much of the chemical assay data on the 
mineralization is contained in digital form in NRRI's reports and Peterson 
(1997), there is little to no geological, structural, petrological, rock type, and 
rock unit data in digital format. This project would digitally capture this 
information and integrate it in Arc View with other digital file formats, e.g., 
Access, for exploration companies to use. These data would then allow 
exploration companies to more effectively evaluate the geology of the 
deposits using their own computer software programs. The benefit to the state 
will be that, in this digital age, mineral exploration companies will be able to 
obtain a local and regional geological understanding of the Duluth Complex 
and its mineral deposits in three-dimensions from their initial evaluation. 

Previous Activity/Results All of the lithological data was entered for the 
Partridge River intrusion drill holes except for one deposit area, all the data 
from the South Complex area (Mesabi Range to Duluth) was in, and the 
majority of the South Kawishiwi data was entered. Finalizing the data entry 
for the main deposits and searching out data on a large number of 
miscellaneous holes should be done by mid-September. A poster on this 
project was presented at the 48th Institute on Lake Superior Geology in 
Kenora, Ontario, in May 2002. There is some company interest in seeing this 
finished. Teck Cominco was supplied with a draft of our Babbitt Deposit 
geology; this data was also posted to our web site. A variation of this data set 
was given to another company for their use, and hopefully, their experience 
will assist us in making a better final product. 

Principal Investigator(s) 
Mark Severson, Steven Hauck 

Collaborator(s) 
Richard Patelke, Dean Peterson 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 5/ 1/2001 

Project No 5601214 

Amount 
$73,918 

End Date 6/30/2003 

1139 

Progress/Results 
The project continued with filling 
data from areas outside of the main 
Cu-Ni deposits and in parts of the 
South Kawishiwi intrusion. Data 
reconciliation and checking continues 
to remove errors to the final database. 
In July, a poster on the project was 
presented at the 9th International 
Platinum Symposium in Billings, 
Montana. Some drafts of the data 
have been posted on the Economic 
Geology group web site. Some of this 
data has been accessed by Teck 
Cominco for their work at Babbitt and 
Noranda (Toronto) for a regional 
assessment they are conducting. 
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Comparative Geology, Stratigraphy, and Lithogeochemistry of the 
Needleboy Lake Area, Gafvert Lake Sequence, and the Area Between 
the Skeleton Lake and Five-Mile Lake VMS Occurrences, Western 
Vermilion 

Objective The objective of this proposal is to characterize (via 
detailed mapping, geochemistry, petrography, volcanic environment 
analysis, alteration studies) the volcanogenic massive sulfide (VMS) 
base metal hydrothermal systems and Zn-Cu potential, and possible 
precious metal (Au) epithermal hydrothermal systems and potential, 
within the Tower-Soudan Anticline, specifically in the Five Mile to 
Needleboy Lake areas, and the Gafvert Lake Sequence to the north. 

Background Initial findings of a previous Minerals Coordinating 
Committee (MCC) project suggest that the VMS-like mineralization 
documented at Five Mile Lake may not only extend north at least to 
Needleboy Lake but is actually more pronounced. North ofNeedleboy 
Lake is the Gafvert Lake Sequence, a felsic-dominated volcanic 
terrain with associated VMS-style mineralization. Such volcanic 
sequences have been and are prime exploration targets in Canada. This 
study involves detailed geological mapping, petrographic studies, and 
geochemical analyses in a south to north traverse in the large, poorly 
described area from Five Mile Lake through the Gafvert Lake 
Sequence. The purpose is to determine the genetic relationships 
between these prospects and the large hydrothermal systems active 
within the Vermilion District. The south to north traverse will provide 
exploration companies with an excellent cross-section of the geology, 
structure, alteration, VMS base metal mineralization, and/or 
epithermal precious metal mineralization, and potential mineralization 
trends within the rocks of the Vermilion District. 

Previous Activity/Results Reconnaissance mapping began in June 
from the Skeleton Lake area up to the Five Mile Lake area. Both of 
these areas were mapped during the previous MCC-funded project. 
Preliminary results from 85 outcrops indicated pillow basalts similar 
to those mapped at Five Mile Lake. The mapping area also included 
the east-west Murry Shear Zone. Outcrops in the vicinity of the shear 
zone/fault are sheared. Samples were being collected for geochemical 
comparison with previously analyzed samples from the Skeleton Lake 
and Five Mile Lake area. 

Principal Investigator(s) 
Steven Hauck 

Collaborator(s) 
John Heine; George Hudak, University of Wisconsin-Oshkosh; 
Ronald Morton, DMD-Geological Sciences 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Amount 
$79,893 

Start Date 5/1/2001 End Date 6/30/2003 

Project No 5601215 

3.50 

Progress/Res u Its 
Field mapping and sampling were 
conducted in the study area this 
summer in the area between 
Skeleton Lake and the Murry 
Shear Zone. Sixty samples were 
collected for petrography and 
geochemistry. Work to be 
completed next quarter includes 
sample preparation and shipping 
to analytical labs for geochemistry 
and thin section preparation, as 
well as a preliminary report of 
results. We will also begin 
database and digital map 
construction. 
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A Comparative Economic Analysis of the Impact of Taxes and Royalties 
on Potential Non-Ferrous Mining Projects: How Does Minnesota Rank 
Nationally and Internationally at the Start of the 21st Century 

Objective To: (1) conduct a rigorous comparative economic analysis to 
quantify the economic impact that Minnesota's current tax and royalty 
policies have on potential non-ferrous mining projects, and (2) determine 
how well Minnesota's taxes and royalties compare nationally and 
internationally. 

Background There still exists in the non-ferrous minerals industry a 
perception that Minnesota is a high-tax state, making it unattractive for 
hard rock mineral investment. This perception is reflected by the most 
recent (2000/2001) industry survey performed by the Canada-based 
Fraser Institute, which again ranked Minnesota near the bottom in the 
categories of: (I) mineral potential, (2) policy potential, and (3) 
investment attractiveness, relative to several U.S. states, Canadian 
provinces, and most other foreign countries. Therefore, it is proposed that 
an up-to-date and rigorous comparative economic analysis be performed 
to quantify the economic impact that Minnesota's current tax and royalty 
policies have on potential non-ferrous mining projects. The analysis will 
use hypothetical mining project models that are patterned after realistic 
mining operations worldwide, such as those operating in disseminated 
sulfide and massive sulfide (polymetallic, Cu± Ni± PGE, and PGE) 
deposits, and narrow-vein gold deposits. Both underground and open pit 
mining methods will be addressed in this multi-state (Minnesota, 
Wisconsin, Montana, Arizona, Alaska, and Nevada) and multi-province 
and country (Ontario, British Colombia, Western Australia, Chile, and 
Sweden) comparison, against which the tax and royalty policies of each 
state, Canadian province, and country will be applied. Economic 
measurement tools like discounted cash flow rate of return (DCFROR) 
and sensitivity analyses will be used to provide quantitative results. The 
project's main goal will be to determine Minnesota's rank relative to this 
broad cross section of some of the most mining-hospitable locations in the 
world and make that information available to the non-ferrous minerals 
community, nationally and internationally. 

Previous Activity/Results Additional information was gathered, and 
spreadsheet models were under development. Project data were displayed 
at the April 2002 SME annual meeting and mining symposium in Duluth. 

Principal Investigator(s) 
Lawrence Zanko, Steven Hauck 

Collaborator(s) 
Minnesota Exploration Association 

Project Sponsor(s) 
Iron Range Resource Rehabilitation Board (IRRRB) 
Minnesota Department of Natural Resources (DNR) 

Start Date 7/1/2001 End Date 3/31/2003 

Project No 5602201 

3.51 

Amount 
$20,000 
$50,000 

Progress/Results 
A contributing article was published 
in the July 2002 issue of the 
Minnesota Exploration Association 
(MeXA) publication, The 
Minnesota Prospector. A poster 
presentation was made at the 
International Platinum Symposium 
in Billings, Montana, in July. An 
interim report has been prepared 
and published as an NRRI 
Technical Report. The report has 
been posted in PDF format on the 
Economic Geology group's web 
site. The basic findings presented 
in the interim report (and the project 
to-date) are as follows: 1) The 
biggest contributors to negative 
perceptions about Minnesota 
relative to non-ferrous mining 
investment appears to be slow-to-
fade memories of past events like 
the Cu-Ni moratorium of the 1970s 
and uncertainty about ( or ignorance 
of) current state policies. 2) 
Production royalties and their 
application to non-ferrous mining 
continue to be a source of concern 
to some companies; 3) Minnesota's 
taxes are lower than the provincial 
taxes of Ontario when applied to 
either a small, high-grade, 
hypothetical underground massive 
sulfide mining operation or a large, 
low-grade, hypothetical open pit 
Cu-Ni-PGE mining operation. 
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Required Metallic Exploration, Mining, and Processing Permits in 
Minnesota -- The Who, What, Where, and When to Permitting 

Objective To: (1) collect and compile all information relating to permits 
necessary to explore and mine within Minnesota, (2) produce a pamphlet 
outlining the steps, time lines, various permits required, and contact 
individuals, and (3) produce a more complete report that more fully 
describes each permit required in addition to the data presented in the 
pamphlet. 

Background Using the 1990 Minerals Coordinating Committee (MCC) 
funded mining simulation study as a baseline, contact will be made with 
various individuals at the Minnesota Pollution Control Agency, U.S. 
Environmental Protection Agency, Minnesota Department of Natural 
Resources, Minnesota Department of Health, and any other state, federal , 
and county agencies, e.g., Minnesota Environmental Quality Board, U.S. 
Forest Service and Fish and Wildlife, Corps of Engineers, Bureau of Land 
Management, that is involved in granting and/or overseeing exploration 
and/or mining/processing permits and related environmental studies. 
Regulations will be reviewed and synthesized. 

Previous Activity/Results Work on a draft of the final report was nearly 
complete. This includes sections pertaining to the following permits or 
actions: 1) Environmental review (EA Wand EIS) - DNR, 2) Permit to 
mine (including Wetland Replacement Plan) - DNR, 3) Water use permits 
(three types of permits) - DNR, 4) Water quality permits (two types of 
permits) - MN Pollution Control Agency, 5) Air quality permits (Part 70 
and NSR construction permits), 6) Section 404 permit - Army Corps of 
Engineers, 7) permits from the Minnesota State Health Department, and 
8) Takings permit - US Fish and Wildlife Service. Sections of the report 
that still need to be written include activities by the US Forest Service, 
Board of Water and Soil Resources, Soil and Water Conservation 
Districts, Iron Range Resources and Rehabilitation Agency (IRRR), 
Federal Aviation Administration, and Minnesota Department of Trade and 
Economic Development. A one-sheet pamphlet that briefly describes what 
permits and environmental reviews are mandatory in order to develop a 
new metallic mine in Minnesota was completed and submitted to the 
IRRR. This one-page fact sheet will be included, along with other 
pertinent fact sheets, in a brochure to be prepared by the IRRR. 

Principal Investigator(s) 
Lawrence Zanko, Steven Hauck 

Collaborator(s) 
Minnesota Exploration Association 

Project Sponsor(s) 
Iron Range Resource Rehabilitation Board (IRRRB) 

Start Date 7/1 /2001 End Date 6/30/2003 

Project No 5602202 

3.52 

Amount 
$30,000 

Progress/Results 
The final report has been written 
and has been sent to Ernie 
Lehmann, president of the 
Minnesota Exploration Association, 
who is a collaborator on the project. 
Pending final corrections, the report 
will be released during the next 
quarter. The basic finding of this 
project is that it may, under 
favorabie conditions, be possible to 
permit a new non-ferrous metallic 
mine in two to three years from start 
to finish. This assumes that all of 
the involved regulatory agencies are 
talking to each other and a federal 
EIS is not necessary. It also 
assumes that the project proposer is 
serious in their attempt to permit a 
new mine in Minnesota. A final 
assumption is that each of the 
regulatory agencies are decisive in 
deciding, at an early stage, that all 
the required supportive data have 
been submitted by the proposer and 
that the clock can start on the permit 
process. Overall, the permit process 
consists of: 1) pre-application 
conferences, 2) initiation of 
background studies relative to air, 
water, and various life forms, 3) 
initiation of waste characterization 
studies, 4) an environmental review 
(EA W and EIS) - to be done 
concurrently with the background 
studies, 5) application for the 
various mine-related permits (up to 
ten permits may be required), 6) an 
adequacy decision on the EIS, and 
7) decisions on the mine-related 
permits. 
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NON-FERROUS MINERALS 
PGEs and PGMs in the Duluth Complex 

Objective To: l) conduct a Duluth Complex-wide Pd-Pt-Au 
analytical campaign to identify new anomalous zones of platinum-
group elements (PGEs) in the Duluth Complex; 2) identify some of 
the platinum-group minerals (PGMs) associated with known and 
new PGE occurrences; 3) briefly describe the mode of occurrence 
of the PG Ms and how they relate to the enclosing rock packages, 
i.e., geology and alteration; and 4) integrate these data with 
Permanent University Trust Fund (PUTF) project data to produce a 
series of Cu-Ni-PGE grade distribution maps that will allow 
industry to quickly visualize the regional variations in: 
stratigraphic unit thickness, Cu grade, Ni grade, Pd-Pt-Au grade, 
Cu:Ni ratios, and drill hole or sample density. 

Background This proposal will collect between 200-300 new 
samples for PGE-Cu-Ni-Ag-Au and pathfinder element (Sb, As, 
Bi, Pb, Sn, Te, etc.) analyses from non-PGE assayed drill core 
from the Duluth Complex. In addition, some PGMs and related 
minerals will be identified from samples that have anomalous 
PGEs. These analyses will be conducted in conjunction with a 
petrographic study of collected samples that will describe the PGM 
occurrence, in relation to Cu-Ni mineralization and/or alteration, as 
well as the silicate, sulfide, and oxide mineralogy and textures. 
Using the new and existing data, Cu-Ni-PGE-Au grade maps 
(PUTF project) will be produced for the basal mineralized 
stratigraphic units of the Partridge River and South Kawishiwi 
intrusions. 

Previous Activity/Results Concepts pertaining to what potential 
PGE-bearing "horizons" may be present within the Duluth 
Complex were reevaluated in light of recent mineralization models. 
Using these conceptual models, 22 holes within the South 
Kawishiwi intrusion were chosen for future sampling campaigns. 
Additional holes will also be collected from the Partridge River 
intrusion, Boulder Lake intrusion, and mineralized outcrops. 

Principal Investigator(s) 
Steven Hauck 

Collaborator(s) 
Peter McSwiggen, Minnesota Geological Survey 

Project Sponsor(s) 
Minnesota Department of Natural Resources (DNR) 

Amount 
$65,000 

Start Date 9/4/2001 End Date 6/30/2003 

Project No 5602204 

3.53 

1164 

Progress/Results 
A sampling campaign has been 
initiated and at least 150 drill 
core intervals have been 
earmarked for collection. These 
samples have been selected for 
the following reasons. South 
Kawishiwi intrusion: top ofU3 
Unit - main PGE-bearing unit; 
top of the Ul Unit - in some 
areas this .horizon signifies a 
major changeover event in the 
style of magmatism and PGE 
may have been deposited due to 
magma mixing; sulfide-bearing 
rocks beneath the Highway One 
Corridor anorthosite inclusion 
(this is a follow-up of a model 
proposed by Dean Peterson, 
NRRI). Partridge River 
intrusion: top of Unit I at 
Babbitt, Wetlegs, and 
Babbitt/Dunka Road areas 
(follow-up of Dunka Road type 
PGE mineralization); late 
granitic and OUI-like intrusive 
bodies within the Grano Fault 
Zone - the fault represents a 
possible feeder zone; thick Cu-
enriched mineralized zones in 
proximity to the Grano Fault 
Zone; Cu-enriched zones 
beneath ultramafic horizons -
this style of mineralization is 
similar to the Dunka Road style 
of mineralization. Boulder Lake 
intrusion: locate and sample 
sulfide-solubility changeover 
points, whereby PGE was 
collected and concentrated by 
sulfide droplets in the melt in 
closed-system intrusions (similar 
to models proposed for the 
Skaergaard, Sonju Lake, and 
Greenwood Lake intrusions). 
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NON-FERROUS MINERALS 1188 
Comparative Geology, Hydrothermal Alteration, and Lithogeochemistry 
of the Northern Needleboy Lake to Six-Mile Lake Area and Gafvert Lake 
VMS Occurrences, Western Vermilion District 

Objective Further characterization of volcanic-associated base-
metal (Cu, Zn) and possible precious metal (Ag, Au) massive 
sulfide (VMS) mineralization within the Tower-Soudan Anticline 
by using detailed geologic mapping, lithogeochemistry, 
petrography, volcanogenic environment analysis, hydrothermal 
alteration mineral assemblage studies, and geographic information 
system analysis (GIS). 

Background Similar research was completed under a Minerals 
Coordinating Committee grant in the Skeleton Lake and Five-Mile 
Lake areas and is nearing completion (PUF grant) in the areas 
north and northwest of Five-Mile Lake and Needleboy Lake, and in 
the Gafvert Lake area. Preliminary results from these studies 
indicate the presence of geological features found in Archean 
volcanogenic massive sulfide (VMS) mining camps worldwide 
including: 1) a well-preserved bimodal subaqueous volcanic 
environment; 2) regional semi-confonnable alteration mineral 
zones characteristic of a high temperature, hydrothermal base-
metal leaching; 3) extreme depletion in base metal contents in the 
regional alteration zones; and 4) local, N-NE-trending, discordant 
alteration assemblages characteristic of hydrothermal up-flow 
zones (faults) that locally terminate at paleo-seafloor surfaces in 
base metal-enriched exhalites and base-metal stringer 
mineralization. Several observations from these studies suggest 
that the potential for VMS mineralization and base metal 
deposition should increase north of Needle boy Lake. 

Previous Activity/Results Outcrop preparation and mapping will 
commence in July and August, respectively. 

Principal Investigator(s) 
John Heine, Steven Hauck 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602205 

Amount 
$82,000 

End Date 6/30/2003 

3.54 

Progress/Results 
Field mapping and sampling 
were conducted in the study area 
this quarter. Approximately 200 
samples were collected and are 
currently being prepared for 
analytical work at the University 
of Wisconsin, Oshkosh. A 
preliminary report entitled 
"Geological Mapping of the 
Needleboy Lake - Six Mile Lake 
Area, Northeastern Minnesota: 
A Summary ofVolcanogenic 
Massive Sulfide Potential" was 
completed and is available for 
download at the Economic 
Geology group's web site. The 
report summarizes three field 
seasons in the Skeleton Lake-Six 
Mile Lake area. The field data 
strongly point to a period of 
sulfide mineralization near the 
top of the stratigraphic sequence 
mapped. This period of sulfide 
mineralization is based upon 
mapping the changes in 
alteration mineralogy and the 
increasing presence of sulfide 
minerals along a syn-volcanic 
fault zone. Work to be 
completed next quarter includes 
sample preparation and shipping 
to analytical labs for 
geochemistry and thin section 
preparation, and a preliminary 
report of the mapping. Database 
and digital map construction will 
begin. 
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NON-FERROUS MINERALS 1189 
Geological Mapping of Vermilion District Archean Gold Prospects 

Objective To determine the orientation of gold-rich mineralized 
zones exposed in subcropping rocks at depth, based upon detailed 
mapping of structural features at various Archean gold prospects. 

Background A brief period of mineral exploration for lode-gold 
deposits in the Vermilion District occurred in the mid- to late-
1980s. These programs consisted ofreconnaissance mapping, 
ground geophysics, and gold in soil geochemical surveying. The 
western U.S.-trained geologists lacked the geological training in 
Minnesota's geology or Archean-aged greenstone belts that led to 
some fundamental flaws in the exploration programs. Therefore, 
holes drilled for gold typically were collared in locations 
unfavorable for intersecting mineralized zones exposed on the 
surface. 

" Previous Activity/Results A 3-D topographic map (-52 km2) was 
completed for the project area and will be used as the base map for 
the project. All pertinent GIS data sets taken from the author's 
Ph.D. compilation were clipped to the mapping border and draped 
onto the 3-D surface. Detailed geological and structural mapping of 
numerous lode-gold prospects will begin in August. 

Principal Investigator(s) 
Steven Hauck, Dean Peterson 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602206 

Amount 
$46,000 

End Date 6/30/2003 

Progress/Results 
Geological and structural 
mapping of six lode gold 
prospects (RR Zone, Kerr 
McGee Showing, Clear Cut, 
Dead Canary, and Section 6) in 
the Vermilion District has been 
completed. In addition, two new 
zones of mineralization have 
been identified. The mapping 
has confirmed the suspected 
continuity of mineralized zones 
and has identified distinct 
structural settings for most of the 
areas. One hundred fifty-nine 
samples have been submitted for 
geochemical analysis, and the 
results are expected in mid-
October. 

3.55 
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NON-FERROUS MINERALS 
Partridge River Intrusion Three-Dimensional Modeling 

Objective To develop a three-dimensional (3-D) model of the 
bottom (footwall) of the Partridge River intrusion of the Duluth 
Complex based on drill holes and geophysical interpretations. 

Background The recent completion of a 3-D model of the bottom 
(footwall) of the South Kawishiwi intrusion (SKI) of the Duluth 
Complex has led to new models on the genesis of the Cu-Ni-PGE 
mineralization in the SKI. Moreover, numerous trough-like 
features have been identified and provide new drill targets for such 
deposits. In addition, presentation of this work at PGE conferences 
in Thunder Bay and Sudbury, Ontario, initiated lots of 
encouragement to continue this work by representatives of the 
Canadian mineral industry. 

Previous Activity/Results Detailed work on this project had not 
yet begun, though the 3-D location of all drill hole assays was 
under investigation by Richard Patelke for use in the modeling. 
Once work begins, it is assumed that preliminary 3-D maps of the 
project area will be completed quickly (two-four weeks). Analysis 
of the shape of the base of the intrusion will be integrated with the 
grade map reports and used to describe the mineralization system 
of the intrusion. 

Principal Investigator(s) 
Steven Hauck, Dean Peterson 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602207 

Amount 
$41 ,000 

End Date 6/30/2003 

3.56 

1190 

Progress/Results 
Detailed work on this project 
will begin in December 2002. 
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NON-FERROUS MINERALS 1191 
West Birch Lake Surface Mapping and Geochemical Sampling 

Objective To map the surface geology, and sample and describe 
the base- and precious-metal geochemistry of the basal mineralized 
zone of the Duluth Complex in the poorly explored area between 
the Maturi and Dunlca Pit/Birch Lake Cu-Ni-PGE deposits. 

Background Recent geologic mapping along the basal contact 
zone of the Duluth Complex west of Birch Lake (Sections 6, 7, 18, 
and 19 ofT61N, R11W; and Sections 12,13, and 24 ofT61N, 
R12W) has revealed the presence of exposures of mineralization in 
the basal contact zone of the Duluth Complex. In the north, 
mineralized rock units U3, BH, and BAN (from Severson, 1994; 
NRRI/TR-93-34) are well exposed. The central portion of the area 
includes these same units and a previously unrecognized oxide-
rich, ultramafic intrusion (OUI), and in the poorly exposed 
southern area, some exposures appear similar to the PGE-rich 
intervals from drill hole DU-15. 

Previous Activity/Results Base maps were completed. 

Principal lnvestigator(s) 
Mark Severson, Steven Hauck, Dean Peterson 

Collaborator(s) 
Richard Patelke 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602208 

Amount 
$37,000 

End Date 6/30/2003 

Progress/Results 
Geological field mapping and 
geochemical sampling will begin 
on October 7th. 
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NON-FERROUS MINERALS 1192 
Origin and Distribution of Chromium Mineralization in the Duluth 
Complex and Related Keweenawan Intrusives in Minnesota and its 
Relationship to PGE Mineralization 

Objective To expand our knowledge of Cr-mineralization and its 
potential relationship to PGE mineralization by: 1) using existing 
geochemistry data and collecting Cr-bearing samples for polished 
thin section analysis; 2) identifying other unassayed drill core that 
may contain chromium mineralization and analyzing the drill core 
and collect samples for polished thin sections; 3) supporting one 
Ph.D. thesis in the Birch Lake that will investigate the PGE-Cr 
mineralization and relationships to oxide mineralization; 4) 
conducting quantitative microprobe analyses to determine the 
various chromium-related minerals; and 5) evaluating and 
analyzing further one chromium occurrence identified in a drill 
hole outside of the Duluth Complex. 

Background Chromium mineralization associated with PGEs in 
the Duluth Complex was first recognized by Sabelin and Iwasaki 
(1985, 1986) in Du-15 in the Birch Lake area (BLA). The presence 
of chromium spinels was noted earlier by Weiblen and Morey 
(1976) at the Spruce Road deposit. Severson (1995) identified 
chromium and platinum mineralization in drill hole SL-19 
northeast of the Water Hen deposit. Severson (1991) identified Cr-
rich spinets in the Local Boy ore zone of the Babbitt deposit. 
Hauck et al. (in prep.) have identified a variety of Cr-rich spinel in 
the BLA, not all of which are directly associated with PGE 
mineralization. In addition, Heine et al. (1998) reported 1.64% 
Cr203 in saprolite in a drill hole drilled into a Keweenawan (?) 
ultramafic body in Stearns County. 

Previous Activity/Results The project had not yet started. 

Principal Investigator(s) 
Mark Severson, Steven Hauck 

Project Sponsor(s) 
Permanent University Fund (PUF) 

Start Date 2/1/2002 

Project No 5602209 

Amount 
$76,000 

End Date 6/30/2003 

3.58 

Progress/Results 
Indiana University Ph.D. 
student, Paula Shafer, has been 
contacted to do 10-12 Re-Os 
analyses on chromium-bearing 
magnetite samples to assist in 
determining the origin of the 
chromium. Tentatively, samples 
will be collected, if sufficient 
pulps and rejects are available, 
from: 1) the PGE-Cr discovery 
zone in Du-15 and/or a PGE-Cr 
anomaly in Du-9; 2) from a Cr-
Pt zone in drill hole SL-19; and 
3) a Cr-PGE zone in FHL-2 near 
Fish Lake. Depending upon 
sample availability, other 
samples will be added. Sample 
collection will begin next 
quarter. 
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INDUSTRIAL MINERALS 1170 
Investigating the Alkali-Silica Reaction (ASR) Between Cement and 
Aggregate in Concrete Mixes and Testing the ASR Mitigative Potential 
of Calcined Kaolin 

Objective To mitigate the alkali-silica reaction (ASR) between 
cement and aggregate in concrete mixes with calcined kaolin by 
evaluating Minnesota's quartzite, taconite tailings, and kaolin 
resources. 

Background The ASR between cement and certain types of 
aggregate in concrete mixes is a real and/or perceived problem that 
renders several aggregate sources, particularly those containing 
certain types of microcrystalline quartz-bearing rock, e.g., 
quartzite, cherty taconite, etc., unusable or potentially unusable for 
many cement-based construction projects. Perceptions of the ASR 
issue are especially problematic for south-central and southwestern 
Minnesota's quartzite aggregate producers. Similarly, the suitability 
of using taconite aggregate from taconite mining operations in 
cement mixes is not well documented, and this may be hindering 
its usage. Certain blended cement formulations have been shown to 
counteract the ASR, formulations that include pozzolanic 
admixtures like fly ash or calcined kaolin, also known as 
metakaolin. Given the nature of the ASR problem and the potential 
economic benefit to the state of Minnesota in adding value to its 
clay, quartzite aggregate, and taconite industries, a two-track 
research project will be undertaken. Track 1 will test the 
pozzolanic potential of Minnesota's kaolinitic clays for 
counteracting the ASR in selected problematic and/or potentially 
problematic siliceous aggregates. Track 2 will evaluate the 
suitability of using taconite aggregates in concrete mixes, including 
an evaluation of their ASR potential. The research will proceed 
with guidance and input from the Minnesota Department of 
Transportation and assistance from the clay, aggregate, and 
taconite industries. 

Previous Activity/Results The project's start was delayed due to 
conflicting commitments of project personnel on other projects. 

Principal Investigator(s) 
Lawrence Zanko, Steven Hauck 

Collaborator(s) 
John Heine, Julie Oreskovich, and Minnesota Valley Minerals 

Project Sponsor(s) 
Minnesota Technology, Inc. (MTI) 

Start Date 12/4/2001 

Project No 1198048 

Amount 
$55,000 

End Date 6/30/2003 

3.59 

Progress/Results 
No work was done on this 
project during the July-
September 2002 quarter. Project 
work should start in the fall. 
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ENVIRONMENTAL REMEDIATION 1166 
Mercury Removal Research and Demonstration Project 

Objective To develop low-cost, surface-modified particles capable 
of removing both oxidized and elemental forms of mercury in 
effluent gases from taconite plants, power plants, and incinerators. 

Background Mercury capture by prototype solid particles was 
discovered by the Coleraine Minerals Research Laboratory 
(CMRL). In a subsequent study, small-scale furnace tests were 
performed to determine the types and amounts of mercury that are 
captured from induration off-gases by these solid particles. 
Mercury capture by a filter, on which the above-mentioned 
particles were placed, showed that these particles were uniquely 
effective in removing the oxidized form of mercury, but not the 
elemental form. Such an observation suggests that injection of 
these particles into an effluent gas stream and their subsequent 
collection by wet scrubbing or bag house dust collectors can 
remove most of the oxidized mercury. The present investigation 
aims at surface modification of the prototype particles that enable 
capture of metallic mercury. 

Previous Activity/Results A concerted effort was undertaken on 
this project with a team of eight engineers researching mercury 
removal. The new Ultratrace mercury analysis system was installed 
in a laminar flow hood and is now operational for mercury 
determinations in solutions. Previous absorption test results at 
relatively high mercury concentrations were confirmed using low 
level mercury concentrations typically found in flue gases. A stack 
sampling system was purchased that will permit sampling from a 
plant's flue gas stack with the mercury being trapped on iodated 
carbon. 

Principal Investigator(s) 
Iwao Iwasaki, Donald Fosnacht 

Project Sponsor(s) Amount 
U.S. Department of Commerce, Economic Development 
Administration $720,000 
Permanent University Fund (PUF) $69,509 
Permanent University Fund (PUF) $16,575 

Start Date 9/30/2001 End Date 10/31/2004 

Project No 5602401 

3.60 

Progress/Results 
The laboratory test system to 
simulate flue gases and for 
testing absorbents has been 
installed. The concentration of 
nitrogen, oxygen, carbon 
dioxide, sulfur dioxide, and 
nitrogen dioxide in the gas 
stream can be varied to study the 
effect of off gas concentrations 
on absorbance of mercury. The 
system is being debugged and 
modified as problems are 
encountered. Work is 
progressing on a carbon coated 
magnetite absorbent. Initial 
testing indicates a partial 
removal of both oxidized and 
elemental mercury. Training on 
the new stack-gas sampling 
system was conducted by 
Frontier Geosciences. Testing of 
the device at the Clay Boswell 
plant is being planned. 
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ENVIRONMENTAL REMEDIATION 1194 
Emerging Technology Demonstration at the Erie Pier Confined Disposal 
Facility 

Objective To determine the effectiveness of an alternative 
treatment technology for decontaminating dredged material from 
the Minnesota Slip, Duluth-Superior Harbor, Duluth, Minnesota. 
The data collected during this study will be used to evaluate the 
efficacy of treatment with electrochemical-geooxidation (ECGO) 
technology. 

Background The ECGO process has been used to treat more than 
two million metric tons of contaminated soils and sediments in 
Europe, and this will be the first demonstration of the technology 
in the United States. One of the reasons that the partners selected 
the ECGO process is that it could be used to treat sediments in-situ, 
thereby saving the cost of dredging, dredged material treatment, 
and dredged material disposal. The technology will be 
demonstrated on sediments dredged from the Minnesota Slip; 
however, it would likely be applicable at numerous sites 
throughout Duluth-Superior Harbor and the Great Lakes region. 

Previous Activity/Results This is a new project. 

Principal Investigator(s) 
Lawrence Zanko, Steven Hauck 

Collaborator(s) 
U.S. Army Corps of Engineers; U.S. EPA- Great Lakes National 
Program Office; Electropetroleum, Inc. 

Project Sponsor(s) 
United States Army Corps of Engineers 

Start Date 6/12/2002 

Project No 5602404 

Amount 
$234,630 

End Date 12/31/2002 

3.61 

Progress/Results 
Equipment installation, 
sampling, system start-up, and 
analytical work began in July 
2002. The first set of samples 
was collected prior to system 
start-up in late July to establish 
baseline conditions in both the 
test and control cells. Analyses 
showed that the P AH levels in 
the cells agreed with P AH levels 
determined previously for the 
Minnesota Slip sediments. A 
second set of samples was 
collected in late August, and 
detailed analytical results are 
pending. Another sampling 
event is planned for late 
September/early October, and a 
final sample event is planned for 
early November--100+ days 
after start-up. A visitor's day is 
scheduled for late October to 
observe and discuss the ECGO 
treatment technology. 
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CARTD CONTRACTS AND GRANTS 

Active Grants 
Sponsor 

HORTICULTURAL PEAT 

MN Department of 
Natural Resources (DNR) 

MN Technology, Inc. 
(MTI) 

Project 

Fen Restoration 

Horticultural Peat Expansion - Premier Horticulture, 
Inc. 

WASTEWATER TREATMENT 

Iron Range Resources 
and Rehabilitation 
Agency (IRRRA) 

Iron Range Resources 
and Rehabilitation 
Agency (IRRRA) 

Iron Range Resources 
and Rehabilitation 
Agency (IRRRA) 

Alternative Sewage Treatment Demonstration Project 

Implementation of a Performance-Based Code for 
Onsite Wastewater 

A Regional Performance Approach for Wastewater 
Treatment 

CHEMICAL EXFRACTIVES 

Minnesota Technology, 
Inc. (MTI) 

NaturTek, LLC 

Hemicellulose Extract Utilization 

Processing and Utilization of Birch Bark Waste 
Streams 

BIOTECHNOLOGY INITIATIVE 

SOT A TEC Fund 

FOREST PRODUCTS 

Production of High Value Biomolecules in Transgenic 
Hybrid Poplars 

Michigan Technological Use of Transverse Vibration Nondestructive 
University Evaluation Techniques 

MN Technology, Inc. AgriSorb Plant Start-Up Assistance 
(MTI) 

MN Technology, Inc. Fingerjoint Operations Review 
(MTI) 

Budget 

$20,000 

$99,982 

$179,810 

$100,000 

$35,000 

$50,000 

$345,114 

$100,000 

$10,000 

$16,000 

$10,000 
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Active Grants () 
Sponsor Project Budget ~ MN Technology, Inc. SunRamp Solutions Product Development $46,000 

~ (MTI) 
::0 

MN Technology, Inc. TrueRide Skateramp Technology Development $25,000 .,, 
0 (MTI) ::0 

Northern Contours, Inc. Product Development and Process Improvement for $165,600 
)::. 
"tJ 

Northern Contours ~ 
St. Louis County Digital House: St. Louis County HRA Demonstration $20,000 ni 

tJ 
Housing and Project ::0 Redeveloping Authority rn 
U.S. Department of Forest Products Development for Commercialization $255,345 ~ 
Agriculture ::0 

() 
U.S. Department of Forest Products Innovation and Commercialization $226,682 ::x: 
Agriculture )::. 

~ U.S. Department of Forest Products Research for Business Development $250,207 
Agriculture ~ 

() 
U.S Department of A Study of Technologies to Locate Decayed Timber $90,000 ::x: <: Agriculture FS - Forest Bridge Members 0 
Products Laboratory r-

0 
U.S Department of In-Place Assessment Methods for Structures $75,000 G) 
Agriculture FS - Forest -< 
Products Laboratory tJ n, 
Wisconsin Housing & Digital House Technology Plant Facility Development $20,000 ~ r-Economic Development . 0 
Authority (WHEDA) 

~ 
FORESTRY ~ 

""'i 
AURI Minnesota Hybrid Poplar Research Cooperative $501,000 

Program 

Iron Range Resources Logging Education and Resource Center $5,000 
and Rehabilitation Board 
(IRRRB) 

MN Technology, Inc. Enhancement and Assessment of Aspen Productivity $30,330 
(MTI) 

U.S. Department of Regional Field Test Assessment-Coop. Agreement $31,980 
Agriculture Forest 
Service 
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Active Grants 
Sponsor 

FERROUS MINERALS 

MN Department of 
Natural Resources (DNR) 

MN Department of 
Natural Resources 
(DNR)/Permanent 
University Fund (PUF) 

MN Department of 
Transportation 

MN Technology, Inc. 
(MTI)INRRI State 
Special 

Permanent University 
Fund (PUF) 

Permanent University 
Fund (PUF) 

Permanent University 
Fund (PUF) 

Permanent University 
Fund (PUF) 

Permanent University 
Fund (PUF) 

Permanent University 
Fund (PUF) 

Permanent University 
Fund (PUF) 

Permanent University 
Fund (PUF) 

Permanent University 
Fund (PUF) 

Project 

Screen Performance Evaluations (Part 2) 

Taconite Concentrator Modeling and Simulation 
Center (a/k/a Iron Ore Processing Improvements 
Through Process Modeling and Computer Simulation) 

Properties and Aggregate Potential of Coarse Taconite 
Tailings 

Microwave-Absorbing Road Construction and Repair 
Material 

Chemistry, Mineralogy, and Liberation Characteristics 
of Taconite Concentrator Unit Operations 

Closing the Loop on Filter Cake Moisture Analysis 
and Control 

Development of a Generalized Production Scheduling 
(Mine Planning) Methodology for Open Pit Iron 
Mining Operations 

Development of Key Process Variable Maps for 
Mining, Concentrating, and Pelletizing Departments 

Development of a Mathematical Model for Fine 
Screening 

Development of a Mathematical Model of the High 
Pressure Rolls for Magnetic Taconite Comminution 

Effect of Magnetic Field in the Filtration of Fine 
Magnetic Concentrates and Control of Di-valent 
Cations from Filter Cake by Spray Washing 

Effect of Temperature on Cyclone Performance 

Geological Resources of Oxidized Taconite Ore in the 
Vicinity of the Canisteo, Runner, King, Jennison, 
Buckeye, Jessie 1&2, and West Hill Mines: A 
Continuing Evaluation of Ox Tac Resources in Itasca 
County 

3.64 

Budget 

$89,800 

$569,796 

$126,000 

$14,000 

$102,277 

$55,000 

$135,000 

$40,000 

$93,927 

$50,000 

$68,918 

$85,000 

$60,000 
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Active Grants 

~ Sponsor Project Budget 
Permanent University Green Ball and Pellet Bed Characteristics $63,000 nt Fund (PUF) ::0 
Permanent University The Influence of Porosity and Pore Size Distribution $70,000 ~ 
Fund (PUF) on the Physical and Metallurgical Properties oflron ::0 

Ore Pellets ):). 
\] 

Permanent University Mercury Balance Around Taconite Concentrators $33,918 ~ Fund (PUF) -~ 
Permanent University Oxidized Taconite $45,000 ::0 
Fund (PUF) n, 

(/) 

Permanent University Reduction of Fines Buildup in Drying Hood Areas of $55,000 ~ 
Fund (PUF) Grate/Kiln Systems ::0 

() 
Permanent University Re-Examination of the Relationship Between Davis $42,509 ::c: 
Fund (PUF) Tube Data on Drill Core and Actual Plant Operation ):). 

~ Permanent University Taconite Industry Products and By-products: an $65,000 
Fund (PUF) Investigation of Alternative Uses and Their Economic nt 

Potential () 

U.S . Department of Development of Iron Ore Metallization Concepts $900,000 ~ 
0 

Commerce, Economic r-
Development 0 
Administration/ G) 
Permanent University "'< 

0 Fund (PUF) n, 

USX Minnesota Ore Annual USX Research Budget - CY 2002 $300,000 ~ r-Operations 0 
~ 

NON-FERROUS MINERALS n, 
<: 

Iron Range Resources A Comparative Economic Analysis of the Impact of $70,000 ""'i 
and Rehabilitation Board Taxes and Royalties on Potential Non-Ferrous Mining 
(IRRRB)/MN Projects: How Does Minnesota Rank Nationally and 
Department of Natural Internationally at the Start of the 21st Century? 
Resources (DNR) 

Iron Range Resources Required Metallic Exploration, Mining, and $30,000 
and Rehabilitation Board Processing Permits in Minnesota - The Who, What, 
(IRRRB) Where, and When to Permitting 

MN Department of PGEs and PGMs in the Duluth Complex $65,000 
Natural Resources (DNR) 
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Active Grants 
Sponsor Project Budget 

MN Technology, Inc. Compilation of All Drill Hole Related Data in the $19,250 
(MTI)/Beaver Bay Joint Birch Lake Area for Continuing Platinum-Group 
Venture Element Exploration 

MN Technology, Inc. Geological Research in Support of Wallbridge $15,600 
(MTI)/Wallbridge America's Exploration Program East of the Maturi 
Mining Company Cu-Ni Deposit 
Limited 

Permanent University Comparative Geology, Hydrothermal Alteration, and $82,000 
Fund (PUF) Lithogeochemistry of the Northern Needleboy Lake to 

Six-Mile Lake Area and Gafvert Lake Volcanogenic 
Massive Sulfide (VMS) Occurrences, Western 
Vermilion District 

Permanent University Comparative Geology, Stratigraphy, and $79,893 
Fund (PUF) Lithogeochemistry of the Needleboy Lake Area, 

Gafvert Lake Sequence, and the Area Between the 
Skeleton Lake and Five-Mile Lake VMS Occurrences, 
Western Vermillion District 

Permanent University Copper-Nickel-PGE Grade Maps for Stratigraphic $68,918 
Fund (PUF) Units of the Basal Portion of the South Kawishiwi and 

Partridge River Intrusions and the South Complex 
Area 

Permanent University Copper-Nickel-Precious Metal Mineralization in the $40,000 
Fund (PUF) Giants Range Batholith Footwall of the Duluth 

Complex: Indigenous or Introduced Sulfides 

Permanent University Duluth Complex Digital Drill Logs $73,918 
Fund (PUF) 

Permanent University Geological Mapping of Vermilion District Archean $46,000 
Fund (PUF) Gold Prospects 

Permanent University Origin and Distribution of Chromium Mineralization $76,000 
Fund (PUF) in the Duluth Complex and Related Keweenawan 

Intrusives in Minnesota, and Its Relationship to PGE 
Mineralization 

Permanent University Partridge River Intrusion Three-Dimensional $41,000 
Fund (PUF) Modeling 

Permanent University Production of Value Added Products From Ilmenite $75,000 
Fund (PUF) Deposits in the Duluth Gabbro 
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Active Grants 
Sponsor 

Permanent University 
Fund (PUF) 

INDUSTRIAL .MINERALS 

MN Technology, Inc. 

Project 
West Birch Lake Surface Mapping and Geochemical 
Sampling 

Investigating the Alkali-Silica Reaction (ASR) 
Between Cement and Aggregate in Concrete Mixes 
and Testing the ASR Mitigative Potential of Calcined 
Kaolin 

Budget 
$37,000 

$55,000 

ENVIRONMENTAL REMEDIATION 

U.S. Army Corps of 
Engineers (USACE) 

U.S. Department of 
Commerce, Economic 
Development 
Administration/ 
Permanent University 
Fund (PUF) 

MACHINE SHOP 

None 

Estimated amount 

Emerging Technology Demonstration at the Erie Pier 
Confined Disposal Facility 

I 
Mercury Removal Research and Demonstration 
Project 

3.67 

$234,630 

$806,084 

$7,687,488 
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CARTD CONTRACTS AND GRANTS 

Pending Grants 
Sponsor 

HORTICULTURAL PEAT 

None 

Project 

WASTEWATER TREATMENT 

Iron Range Resources & 
Rehabilitation Agency 
(IRRRA) 

Minnesota Department of 
Natural Resources, 
Minnesota Lake Superior 
Coastal Program 

Implementation of a performance-based code for 
onsite wastewater treatment in Northern Minnesota 

Managed Onsite Wastewater Treatment in the Lake 
Superior Basin: Outreach and Education 

CHEMICAL EXTRACTIVES 

None 

BIOTECHNOLOGY INITIATIVE 

None 

FOREST PRODUCTS 

Michigan Technological 
University 

Michigan Technological 
University 

Michigan Technological 
University 

National Science 
Foundation 

UMD College of 
Engineering 

U.S. Department of 
Agriculture Forest 
Service 

Construct and Evaluate the Performance of Six 
Timber Bridges Using Local Species in Northern 
Michigan 

High Value Utilization Options for Small Diameter 
Sugar Map Logs 

Tongue and Groove Paneling From Dead Jack Pine 

Great Lakes Wood Manufacturing Partnership 

Advanced Timber Bridge Inspection Techniques - A 
Short Course Northland Advanced Transportation 
Systems Research Laboratories 

Demonstration of an In-Place Transverse Vibration 
Technique to Assess Long-Term Performance of a 
New Timber Bridge 

3.68 

Budget 

$115,000 

$40,875 

$5,000 

$10,395 

$8,538 

$599,550 

$19,952 

$25,000 
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Pending Grants 
Sponsor 

U.S. Department of 
Agriculture Rural 
Business-Cooperative 
Service 

FORESTRY 

U.S. Department of 
Agriculture North Central 
Research Station 

FERROUS MINERALS 

!spat Inland, Inc. 

MN Department of 
Natural Resources (DNR) 

MN Department of 
Natural Resources (DNR) 

MN Department of 
Natural Resources (DNR) 
(IOC) 

MN Department of 
Natural Resources (DNR) 
(MCC) 

MN Department of 
Natural Resources (DNR) 

U.S. Department of 
Energy 

Project 
Developing Lean Manufacturing Training And Its 
Implementation In Rural Companies 

Field Testing of New Poplar Clones in Minnesota 

Testing of Roasted Lisakovsky Material 

Concentrator Modeling Database Development and 
Simulation oflspat Inland Plant 

The Feasibility of Clean Coal Processing as an 
Alternative to Natural Gas for the Minnesota Taconite 
Industry 

Mercury Balance Around Taconite Concentrators 

Mercury Balance Around Taconite Concentrators 

Taconite Concentrator Modeling 

Taconite Concentrator Modeling 

NON-FERROUS MINERALS 

None 

INDUSTRIAL MINERALS 

None 

ENVIRONMENTAL REMEDIATION 

None 

Budget 
$49,996 

$5,000 

$25,000 

$30,000 

$39,197 

$30,000 

$30,000 

$50,000 

$246,765 
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Pending Grants 
Sponsor 

Estimated amount 

Project Budget 
$1,330,268 

3.70 
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PERSONNEL 

Dr. Xiping Wang has been hired as a senior scientist in the Wood Materials and Engineering Program, 
Forestry/Forest Products. He will be based at the USDA Forest Products Laboratory in Madison, 
Wisconsin. Dr. Wang brings tremendous experience in nondestructive evaluation of wood materials 
and structures from Michigan Technological University. 

I wao Iwasaki has been selected as recipient of the 2002 Taggart Award from the Society of Mining 
Engineers for the best paper in the field of mineral processing that appeared in the SME publications 
during the past two years. The paper is titled "Extraction of Copper from Chalcopyrite Concentrates 
Without Sulfuric Acid Generation Via Chlorination." 

FACILITIES 

Fens Research Facility 

Seasonal maintenance at the Fens Research Facility was conducted this quarter. Some of the fields 
were cleared of brush, and reed canary grass areas were sprayed in anticipation of a wetlands banking 
agreement with the Minnesota Board of Water and Soil Resources. 

NRRI Greenhouse 

The NRRI greenhouse facility has been used by the Minnesota Hybrid Poplar Research Cooperative' s 
(MHPRC) breeding program through September. The MHPRC conducts controlled-crossing of 
Populus as part of the genetic improvement program being undertaken by the Cooperative. As has 
been the case in past years, we have completed approximately 150 controlled-crosses in 2002 and used 
the greenhouse to propagate this material for field tests. 

REPORTS/PAP ERSIP RESENTATIONS 

Reports/Papers 

Malterer, T.J., K.W. Johnson and D.N. Grubich. Wise use of peatlands in the USA: policy and 
regulatory aspects. In G. Schmilewski and L. Rochefort (editors), Peat in Horticulture: Quality and 
Environmental Challenges. International Peat Society, Jyvaskyla, Finland. Pp.309-13. 

McCarthy, B., S. Monson Geerts, and J. Henneck. 2002. Northern Lights Resort Onsite Wastewater 
Treatment System, Documentation of Construction and Performance. NRRI Technical Report Number 
NRRI/TR-02/16. 

Ersayin, S., and Iwasaki, I., Magnetic field application in cationic silica flotation of magnetic taconite 
Concentrates: Minerals & Metallurgical Pr?cessing, vol. 19, pp. 148-153, 2002. 

Hauck, S.A., Confidential report to Minnesota Technology, Inc., and Lehmann Exploration 
Management, Inc.: Natural Resources Research Institute, Univ. Minn. Duluth, Technical Report 
NRRI/TR-2002-11. 

Hudak, G.J., Heine, J., Hocker, S., Hauck, S.A., Geological mapping of the Needleboy Lake - Six 
Mile Lake area, northeastern Minnesota: A summary of volcanogenic massive sulfide potential: 
Natural Resources Research Institute, Univ. Minn. Duluth, Report oflnvestigations NRRI/RI-2002/14. 
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Sawyer, E.W., Report on thin sections from DDH WM-1, Spruce Road Cu-Ni deposit, South 
Kawishiwi intrusion, Duluth Complex: Natural Resources Research Institute, Univ. Minn. Duluth, 
Report oflnvestigations NRRI/RI-2002/13 . 

Swanson, J., Oreskovich, J.A., Confidential repo1i to Minnesota Technology, Inc., and Northshore 
Mining Company: Natural Resources Research Institute, Univ. Minn. Duluth, Report oflnvestigations 
NRRI/Rl-2002/11. 

Zanko, L.M., A comparative economic analysis of the impact of taxes and royalties on potential non-
ferrous mining projects: Minnesota's rank - nationally and internationally - at the start of the 21st 
century: interim report: Natural Resources Research Institute, Univ. Minn. Duluth, Technical Report 
NRRI/TR-2002/15. 

Presentations 

Tom Malterer gave a paper at the Peat in Horticulture: Quality and Environmental Challenges 
Conference, September 3-6, 2002, in Parnu, Estonia. The International Peat Society and the Estonian 
Ministry of Environment sponsored the conference. The paper was entitled "Wise Use of Peatlands in 
the USA: Policy and Regulatory Aspects." 

Neil Nelson presented the research of the NRRI Forestry & Forest Products Division to: (1) UPM 
Kymenne North America Research Center group on September 4, 2002; and (2) National Association 
of Professional Forestry Schools-USDA Forest Service meeting on Biobased Forest Products at the 
U.S . Forest Products Lab. 

A presentation of the Minnesota Hybrid Poplar Research Cooperative (MHPRC) program was given at 
the Short Rotation Operations Working Group biennial meeting in Alexandria, Minnesota. In addition, 
NRRI staff hosted a tour of research sites in association with this meeting. 

Pat Donahue presented the NRRI Secondary Wood Products housing system res~arch at the annual 
conference of the Minnesota Chapter of the National Association of Housing and Redevelopment 
Officials. 

Brian Brashaw presented Northern Contours - Furniture Performance at the Northern Contours Annual 
Sales Meeting in Corbin, Kentucky. 

At the 13th International Symposium on Nondestructive Testing of Wood at the University of 
California at Berkeley, Xiping Wang presented a paper titled "Diameter Effect on Stress Wave 
Evaluation of Modulus of Elasticity of Logs." Robert Ross, Brian Brashaw, John Erickson, John 
Forsman, and Roy Pellerin were coauthors. Brian Brashaw, Robert Ross, Xiping Wang, John 
Forsman, and John Erickson presented a poster titled "Structural Condition Assessment using 
Nondestructive Testing." 

Dave Hendrickson presented "Mineral Processing Technology as Applied to Sediment Remediation: 
Past, Present, and Future Work at NRRI/CMRL" to the EPA-Duluth in September 2002. 

Dave Hendrickson presented "Boosting Research Efforts for Taconite" at the Minnesota Blue Ribbon 
Mining Committee, Taconite Cost Reduction Initiative Meeting, at Giants Ridge in August 2002. 

Members of the Economic Geology group presented the following at the July 2002 9th International 
Platinum Symposium, in Billings, Montana: 

• "Variation in the Cu-Ni-PGE Mineralization in the South Kawishiwi Intrusion, Duluth 
Complex, Northeastern Minnesota" by Dean Peterson 
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• "A Comparative Economic Analysis of the Impact of Taxes and Royalties on Potential Non-
Ferrous Mining Projects: Minnesota's Rank - Nationally and Internationally - at the Start of the 
21st Century: Interim Report" by L. Zanko. 

• "Digital Drill Holes for the Duluth Complex" by Richard Patelke. 
• "Geology, Drill Holes, Mineral Leases, and Geophysics in the Duluth and Beaver Bay 

Complexes, Northeastern Minnesota: Integration of Various GIS Databases To Tell a Story of 
the History of Past and Current Cu-Ni-PGE Mineral Exploration" by S. Hauck, J. Oreskovich, 
and M. Severson. 

Members of the Economic Geology group presented the following at the July 2002 pre-9th 
International field trip on the Duluth Complex: 

• "History of Cu-Ni Exploration in Minnesota" by S. Hauck and M. Severson. 
• "Geology and Cu-Ni-PGE Mineralization in the Duluth Complex" by M. Severson. 

Mark Severson presented a talk to the Mesabi Range Geological Society in September 2002 on his 
August-September 2001 visit to the Skaergaard Intrusion in Greenland. 

John Heine, George Hudak (University of Wisconsin-Oshkosh (UWO)), and Stephanie Hocker (UWO) 
led a one-day field trip on the volcanogenic massive sulfide potential of the Five Mile Lake-Needleboy 
Lake-Six Mile Lake area in August 2002. 

Dean Peterson led a one-day field trip on the gold potential in the Pacman Pond-Mud Creek Road area 
in August 2002. 

PROGRAM NOTES 

Proposals in Progress 

The Peat and Environmental Technologies Group has submitted a proposal to the Minnesota Board of 
Water and Soil Resources to convert part of the Fens Research Facility into a wetland bank. If the 
proposal were accepted, NRRI would receive approximately $800,000 for 100 acres of restored 
wetlands. 

A proposal entitled "Analysis of Forest Harvest Residue Availability to the US Steel Mitmtac Plant 
Site, Mountain Iron, Minnesota" was submitted to the US Department of Commerce, EDA. This 
project involves analysis of land ownership, timber volumes, and forest management policies that may 
impact the availability of forest harvest residues. In addition, demonstration and time-trials of in-
woods equipment are proposed as part of this project. 

Technical Assistance 

St. Louis County Land Department: Provided technical assistance in determining the pros and cons of 
leasing tax forfeit land for sod production. 

Bert Swanson, a consultant from Park Rapids, Minnesota: Tom Malterer provided technical assistance 
on the classification of peat soils and their relationship to plant substrate performance. 

Robert Moore, a Cloquet, Minnesota, resident: Provided technical assistance in the evaluation of his 
property for potential use for peat mining. 

St. Louis County Planning Department: Provided technical assistance in evaluating the request to 
convert private agricultural land to a peat mining operation near Cook, Mi1mesota. 
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Dick Grefe, East Ottertail County: Provided technical assistance in the evaluation of his property for 
potential use for peat mining. 

Northwoods Organics, a peat producer near Meadowlands, Minnesota: Provided technical assistance 
in the development of the wording and artwork on their new peat bags. 

UMD Grounds Department: Provided technical assistance in the design and selection of materials in 
the construction of an artificial bog. 

Tom Malterer met with a local landowner near Britt, Minnesota, to discuss the potential of using some 
of his peatland for commercial peat production. 

Minnesota Pollution Control Agency: Kurt Johnson met with JeffUdd and Brett Ballavance, ofMPCA 
to give a guided tour of Minnesota peat harvesting operations and discuss potential changes to peat . 
permitting and monitoring required by the MPCA. 

Bord na Mona, Greensboro, North Carolina, and Fafard, Inc., Floodwood, Minnesota: Barb McCarthy 
and Steve Monson Geerts met with representatives to further initiate using Minnesota peat in pre-
engineered peat filter modules. 

Barb McCarthy assisted in planning the Annual MOSTCA Meeting to be held in January 2003. 

Mid State Associates: Barb McCarthy met with staff engineers from the Duluth office regarding onsite 
wastewater treatment and a potential project. 

Delzotto, Inc., Wrenshall, Minnesota: Barb McCarthy met with staff regarding a proposed workshop 
on tanks to potentially be held in February/March 2003 at the Wrenshall plant. 

Barb McCarthy provided technical assistance to several engineers and designers on alternative onsite 
wastewater treatment systems. 

Association of Contract Loggers and US Steel - Minntac Plant: Technical assistance was provided to 
the Association of Contract Loggers and US Steel - Minntac plant to begin evaluation of the practical 
and economic feasibility of delivering harvest residue biomass to the Minntac plant site for energy 
production. We will continue to work with these parties to refine estimates of available biomass and 
determine the options for chipping equipment needed for this project. 

Cirrus Design Corporation, Duluth, Minnesota: Resin flow fiberglass testing was completed as part of 
Cirrus Design's material inspection program. 

Crystal Cabinet Works, Princeton, Minnesota: Cabinet door testing has been completed for Crystal 
Cabinet Works to understand the effect of wood moisture content on door construction for humid 
sections of the United States, such as the southeast. 

Colonial Craft, Roseville, Minnesota: Window grille components were evaluated for structural rigidity 
and joint strength as part of ongoing product development activities. 

Cunningham Group Architects, Minneapolis, Minnesota: Information on structural red and sugar 
maple lumber was provided as part of a competitive bid process. 

Diamond Brands, Cloquet, Minnesota: Information was provided on radio frequency drying 
technology, frame sawing systems, and potential contacts for mill site visits. 
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Husky Panel Systems, Solon Springs, Wisconsin: Veneer sanding was completed at NRRI to solve a 
production bottleneck. 

Ironwood Bat Company, Biwabik, Minnesota: Extensive assistance was provided on wood quality 
issues, sorting technology, and wood finishes, as part of new product development and 
commercialization activities for this start-up company. 

Lake Agassiz Regional Development Council, Fargo, North Dakota: Testing of a product 
manufactured by Harvestboard International was completed according to ANSI A208.1 Particleboard 
Specifications. 

Michigan Department of Natural Resources, Lansing, Michigan: A poster was prepared detailing 
information on small diameter log processing and for use at the Lake States Logging Congress meeting 
in Madison, Wisconsin. 

Owens Forest Products, Duluth, Minnesota: An in-place wood flooring test was initiated in the Duluth 
area. The intent of this study is to evaluate the effect of seasonal changes in temperature and relative 
humidity in a new home. 

Tuffloats, LLC., Cloquet, Minnesota: Preliminary raw material screening was completed. 

Emily Forest Products, Emily, Minnesota: Technical assistance was provided to Emily Forest 
Products, a 100-year-old sawmill site with considerable volume of green sawdust waste, 5 million 
cubic yards. We helped them assess several strategies to begin the process ofremoving the sawdust 
and developing a commercial outlet for this material. 

International Bildrite, Inc., International Falls, Minnesota: Technical assistance was provided to 
International Bildrite, Inc., a low-density wet process fiberboard manufacturer of sheet goods used in 
sheathing and insulation in residential and commercial buildings. We assisted them in developing 
machine and material specifications for a new process to edge seal their panel products. 

Lux International: Technical assistance was provided to California-based Lux International, a 
manufacturer of wax emulsions. We evaluated a new wax emulsion formulation for particleboard. 

Georgia-Pacific Corporation: We continued providing assistance to Georgia-Pacific Corporation by 
manufacturing prototypes of parts that will be used in the automotive industry. Using hardboard is a 
lower cost alternative to plastic, while in most cases, providing superior strength. 

NaturTek, Duluth, Minnesota: Assistance in birch bark separation technology and cost analysis has 
been provided to NaturTek. This included the preparation of nearly 1,000 pounds of outer bark for 
pelletizing. 

Northern Industrial Distributing, Bemidji, Minnesota: A project has been initiated with Northern 
Industrial Distributing to assist in the evaluation of plastic parts for spinning disk atomizers used in the 
oriented strand board (OSB) industry. This project will continue into the next quarter. 

OTHER 

Barb McCarthy attended several WLSSD Comprehensive Planning Meetings during this quarter. 

Barb McCarthy and Steve Monson Geerts participated in developing a three-part series on effective 
onsite wastewater treatment systems by Minnesota Public Radio (Stephanie Hemphill and Steve 
Kelliner). The program aired on "All Things Considered" and on the "Great Lakes Program." 
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Barb McCarthy participated in two meetings held with the MPCA regarding the Model Performance 
Code Framework for Onsite Wastewater Treatment. 

Barb McCarthy participated in a field tour held for legislators and their aids on the issue of wastewater 
treatment and the role of individual and cluster onsite sewage treatment systems. 

Barb McCarthy chaired the St. Louis County Technical Advisory Committee meeting held on 
September 17, 2002. 

The Northern Minnesota Wastewater Technical Committee (WTC) was awarded a Certificate of 
Recognition for their efforts by Commissioner Jan Malcolm of the Minnesota Department of Health. 
The group represents 10 northern Minnesota counties working to treat wastewater more effectively. 
The WTC is a partnership of public and private institutions, coordinated by Barb McCarthy, Steve 
Monson Geerts and the Iron Range Resources and Rehabilitation Agency. The Committee works 
toward protecting the environment and public health with improvements to wastewater management 
systems. 

NRRI hosted Dr. Gerhard Behrendt of the University of Applied Sciences at Wildau, Gennany, during 
September. Dr. Behrendt works in the area of environmental technology and has done extensive work 
in environmental recycling, including plastics. The itinerary for Dr. Behrendt included a review of our 
work in rural wastewater treatment with Tom Malterer and Steve Monson-Geerts, a review of our work 
in sediment remediation with Larry Zanko, and a visit to the Coleraine Minerals Research Laboratory. 

NRRI Duluth and Coleraine Minerals Research Laboratory (CMRL) staff met with EPA researchers at 
EPA-Duluth to advance future work on sediment remediation joint projects. Sediment samples are 
being taken by EPA staff to evaluate at CMRL. Large scale federal funding is being pursued jointly by 
NRRl/CMRL/EPA to fund future research and cleanup work at Great Lakes Superfund sites. 

Don Fosnacht attended the "Biobased Products and Bioenergy Symposium: Iowa Industries of the 
Future 2002" at Iowa State University in Ames, Iowa, in September 2002. 

Don Fosnacht attended the "World Particle Technology Congress IV" in Sydney, Australia, in July 
2002. 

Steve Hauck, Richard Patelke, Dean Peterson, and Mark Severson attended the 9th International 
Platinum Symposium in July in Billings, Montana. They also participated in a three-day field trip to 
Stillwater Mining Company's Stillwater and East Boulder Creek palladium-platinum mine and related 
ore processing facilities. Mark Severson, with Jim Miller of the Minnesota Geological Survey, led a 
pre-conference field trip on the Duluth Complex. 
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ENVIRONMENTAL CHEMICAL 548 
Use of Biodescriptors and Chemodescriptors in Predictive Toxicology: 
A Mathematical/com utational A roach 

Objective To develop novel methods of quantifying molecular 
similarity and use similarity techniques in selecting analogs of 
quadricyclane and fluorocarbon ethers for estimating toxicity and 
degradability of these chemicals. Limited experimental work will 
be carried out to test the validity of estimation methods. 

Background The US Air Force has a large number of toxic waste 
sites which are contaminated by chemicals including quadricyclane 
and fluorocarbon ethers. Very limited or no experimental data 
necessary for hazard assessment is available for these chemicals. 
The NRRI group will be working on methods which help in the 
hazard estimation of chemicals in the presence of limited empirical 
data. 

Previous Activity/Results Novel biodescriptors have been . 
developed from the proteomics maps using various techniques of 
discrete mathematics. Such invariants will be applied in the 
characterization of proteomics maps and the effects of toxicants on 
the cellular expresion of proteins. 

Principal Investigator(s) 
Subhash Basak 

Collaborator(s) 
Doug Hawkins 

Project Sponsor(s) 
United States Air Force 

Start Date 10/1/97 

Project No 1613-189-6235 

Amount 
$898,392 

End Date 10/31/02 

Progress/Results 
A hierarchical model using 
topostructural, topochemical, 
geometrical and quantum 
chemical (semiempirical and ab 
initio) has been developed to 
estimate cellular toxicity of 
halocarbons. Novel methods of 
tailored similarity have been 
developed. Two papers have 
been submitted in the area of the 
formulation of novel 
biodescriptors from proteomics 
maps. Eight papers have been 
submitted in the area of 
hierarchical QSAR. 
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ECOSYSTEM STUDIES - LAND RESOURCES 1118 
Spatial Analysis of Forest Landscape Conditions in Northern Minnesota 

Objective 

·Background As part of the Forest Resources Council's spatial 
ssessment initiative, we have begun spatial analyses on several data 
sets for northern Minnesota forests . The project bas two key 
objectives: 1) to characterize broad-scale landscape patterns over 
the Northern Superior Upland and Drift and Lake Plains sections 
using the NRRI and GAP Landsat coverages; 2) to calculate a set 
of core metrics for the 42 townships included in the detailed time 
series analysis of landscape change. This latter part of the study 
compares spatial metrics derived from Government Land Office 
line notes with photointerpreted imagery from the 1930s, 1970s 
and 1990s. 

Previous Activity/Results This is a new project 

Principal Investigator(s) 
George Host, Malcolm Jones, Mark White 

Project Sponsor(s) 
Minnesota DNR 

Start Date 1/15/01 

Project No 189-6223 

Amount 
$50,500 

End Date 1/30/03 

Progress/Results 
A proposed set of spatial metrics 
was evaluated and accepted by 
the Spatial Analysis Technical 
Team. GAP and Landsat 
coverages have been obtained, 
and a common classification 
developed. We are currently 
evaluating the smoothing routine 
used by the MN DNR to ensure 
that the two classification have 
similar initial spatial resolutions . 
We are also working with the 
photointerpretation group to 
make sure that the interpreted 
polygons meet the technical 
team's objectives. 

~ 
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ECOSYSTEM STUDIES - LAND RESOURCES 
Minnesota's Forest Bird Diversity Initiative 

Objective Develop procedures to moriitor forest songbird 
populations in relation to forest changes due to harvesting. Develop 
geographic information system (GIS) tools that can use field data, 
relate regional forest changes to bird population levels, and provide 
useful techniques to forest managers for integrating forest birds 
with timber harvesting and management. 

Background We will use GIS and remote sensing to create a land 
cover and vegetation map of forested regions of the state. Data 
collected in the field on national forests and historical data 
collected across the state will be analyzed to relate bird populations 
to changes in forest types and their extent over the landscape. We 
will develop protocols for monitoring birds and techniques for 
predicting large scale change in forests and bird populations to be 
used by forest managers. 

Previous Activity/Results. We have developed a novel modeling 
approach for assessing total population levels in a spatially-explicit 
manner. We have continued the development and updating of our 
world wide web site (http://www.nrri.umn.edu/mnbirds/). Our 
major focus this quarter was to update and expand the information 
available. 

Principal Investigator(s) 
Gerald Niemi, JoAnn Hanowski, Malcolm Jones 

Collaborator(s) 
David Mladenoff, Peter Wolter, James Sales, Nicholas Danz 

Project Sponsor(s) 
Minnesota DNR 

Start Date 7/1/91 

Project No 189-6232 

Amount 
$1,963,249 

End Date 6/30/03 

377 

Progress/Results 
Breeding bird surveys were 
conducted for the eleventh 
consecutive year in the Superior 
and Chippewa National Forests. 
Project personnel have observed 
more than 228,000 individuals 
during the eleven years of the 
project. Updated population 
trends have been calculated 
through the 2001 field season 
and a final report was prepared 
and is available for download at 
our web site. We have continued 
the development and updating of 
our world wide web site 
(http://www.nrri.umn.edu/mnbir 
ds/). Second-tier bird habitat 
models have been completed for 
82 species. These models relate 
bird presence/absence with 
landscape composition and 
pattern metrics derived from 
satellite (TM) imagery. We also 
have developed a novel 
modeling approach for assessing 
total population levels in a 
spatially-explicit manner. 
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ECOSYSTEM STUDIES - LAND RESOURCES 378 
Direct and Indirect Effects of Climate Change on Boreal Peatlands: A 
Mesocosm A roach 

Objective To constrnct 54 mesocosms (1.8 rn2 area, 0.6 m deep) 
with intact soil structure and plant communities from two wetland 
types, fens and bogs, and determine the effects of climate change 
on ecosystem and community processes. 

Background Significant changes in global climate are predicted to 
occur in the near future due to increases in atmospheric 
concentrations of greenhouse gases. The largest temperature 
increases are predicted to occur at higher latitudes where large 
portions of the landscape are covered by peatlands that contain up 
to one third of the world soil carbon pool. These climate changes 
will likely have significant impacts on peatland structure and 
function, including the potential for increased production of 
greenhouse gases in a positive feedback effect. 

Previous Activity/Results Funding has been renewed. We are 
currently processing 1997 field data. 

Principal Investigator(s) 
John Pastor, Scott Bridgham 

Project Sponsor(s) 
University of Notre Dame 
NSF Prime 

Start Date 8/1/97 

Project No 189-6148 

Amount 
$ 1,208,164 

End Date 7 /31/02 

Progress/Results 
In bogs, warmer temperatures 
and drier conditions cause a shift 
from Sphagnum moss to shrub 
domination of productivity and 
an increased allocation of 
productivity to roots. Warmer 
temperatures and drier 
conditions also cause an 
increased allocation of 
productivity to roots in fens, but 
there are no clear changes in 
species composition. A greater 
proportion of incoming heat is 
transferred to the peat beneath 
the fen graminoid community 
than beneath the bog Sphagnum-
shrub community. Consequently, 
the soil warmerd more in the 
fens than in the bogs. The net 
result of these different effects is 
that the bogs accumulated 
carbon while the fens lost 
carbon, the gain or loss being 
proportional to the heat applied 
and to the increasing dryness. 
Thus, whether or not northern 
peatlands are a source or sink for 
atmospheric C02 depends on the 
relative proportions of bogs and 
fens in the landscape, which 
currently is oorly known. 
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ECOSYSTEM STUDIES - LAND RESOURCES 
Monitoring Birds in Great Lakes National Forests 

420 

Objective To develop strategies to monitor the abundance of foiest Progress/Results 
bird populations. In February we hosted a meeting 

with US Forest Service 
Background Forest bird populations are a key biological indicator 
of the health and stability of forest ecosystems. Recent evidence 
suggests that some North American species are declining in 
abundance, in particular, neotropical migrants or species that breed 
in North America and winter in Central or South America. With 
the increased interest and awareness of the status of neotropical 
migrant birds in the US, several organizations have developed 
strategies to monitor abundance of these species. We have 
established monitoring programs in three Great Lakes national 
forests: the Chippewa (1993), Superior (1991), and Chequamegon 
(1992). Long-term monitoring will give us information on species 
abundance patterns over time and data will be used to identify 
species that are significantly increasing or decreasing in 
abundance. 

Previous Activity/Results Results from our summer of 2001 
surveys: 77 species were tested for trends in at least one study area, 
including 50 in the Chequamegon NF, 49 in the Chippewa NF, 42 
in the Superior NF, 38 in the St. Croix region, and 41 in 
southeastern Minnesota. Additionally, 35 species were tested for a 
'regional' (three national forests combined) trend. 

Principal Investigator(s) 
Gerald Niemi, JoAnn Hanowski, Jim Lind 

Project Sponsor(s) 
USDA Forest Service 

Start Date 5/1/99 

Project No 189-6219 

Amount 
$742,710 

End Date 9/30/05 

biologists and other interested 
personnel, updating them on 
current results and the annual 
report, and going over plans for 
the upcoming field season. We 
are currently revising a 
manuscript to be submitted to 
the American Midland Naturalist 
based on the regional (three 
national forests combined) forest 
bird monitoring trend results. 
Logistics are currently being 
arranged and field assistants are 
being hired for the 2002 field 
season. 
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EPIC ECOPHYS: Modeling Growth of Aspen and Hybrid Polar 

Objective To model the physiological and physical processes 
occurring between plant roots and soils. Processes to be modeled 
include root architecture and growth in three-dimensional space, 
carbon allocation patterns, soil nutrient and water flows , and root-
shoot interactions. 

Background Understanding root-soil and root-shoot interactions is 
critical for developing predictive models of the plant response to 
climatic change or stress due to changing atmospheric composition. 
We plan to develop a root growth model for ECOPHYS, an 
established whole-tree growth process model, in order to simulate 
the effects of global change effects. 

Previous Activity/Results A manuscript describing the 
distribution of soil water has been accepted with minor revision in 
Environmental Modeling and Software. Work on incorporationg 
the soil model into ECOPHYS continues. 

Principal Investigator(s) 
George Host 

Project Sponsor(s) Amount 
USDA Forest Service $318,128 
North Central Forest Experiment Station 

Start Date 3/2/98 End Date 2/14/03 

Project No 189-6162 

·.,/';, 

Progress/Results 
Measurements of poplar 
plantations for the 2001 field 
season continue. We are 
working with scientists from the 
UK on a proposal to the 
European Union. Several 
students in UMD's Mathematics 
and Statistics Department have 
been working on various parts of 
the ECOPHYS model, including 
data visualization, improved 
shading algorithms, model 
documentation, and conversion 
of the Aspen FACE data into 
model input format. 
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ECOSYSTEM STUDIES - LAND RESOURCES 648 
Boreal Owl: Its Habitat and Prey in the Superior National Forest 

Objective To review and revise existing monitoring program for 
boreal owl in northeastern Minnesota. Use radio telemetry to 
obtain information on foraging and roosting habitats of breeding 
male boreal owls withing two areas of the Superior National 
Forest. Locate and characterize nest sites at local and landscape 
scales. Complete a habitat/landscape assessment of change in 
breeding habitat of the boreal owl over the near and long term 
withing the primary breeding range of the species. If time permits, 
compile, analyze, and summarize existing unpublished data on 
boreal owls within the Superior National Forest. 

Background The boreal owl has been a species of concern in the 
northern forest region of the state for many years. The status of its 
population in northern Minnesota is unclear. The species nests in 
the state, primarily in the extreme northeastern region, but its 
population fluctuates widely. In addition, there are limited data 
available on its specific nest site requirements, its foraging activity 
(especially during late winter) and the breeding season when food 
is likely most important, and the nature of its dependence on 
immigration from larger populations in Canada. 

Previous Activity/Results Boreal owls have been monitored in the 
Superior National Forest for the winters of 2000 and 2001. Road-
and trail-side surveys for singing owls were conducted from 1 
March to 14 May each year. In 2000, 14 singing males were 
located with 2 individuals captured and fitted with radio 
transmitters. Six nesting/roosting cavities were located during the 
2000 field season. In 2001, 30 singing males were located. Four 
male owls were captured and fitted with radio transmitters . A total 
of seven nesting/roosting cavities were located this past spring. The 
highlight of the 2001 field season was the location of one active 
nesting pair. Data on vegetation characteristics surrounding 40 
song perches were collected. These data along with data from 
satellite imagery (LANDSAT) will be used to identify key habitat 
characteristics of boreal owl breeding habitat. 

Principal Investigator(s) 
Gerald Niemi, JoAnn Hanowski, Malcolm Jones 

Project Sponsor(s) 
Minnesota DNR 
USDA Forest Service 
Superior National Forest 

Start Date 7 /28/99 

Project No 189-6224 

Amount 
$123,000 

End Date 9/30/02 

Progress/Results 
Telemetry data collected during 
this project have been entered 
into a Microsoft Access database 
and now analyzed using GTM 
(Missouri Dept of 
Conservation). Estimated 
locations have been calculated 
for approximately 171 
relocations of 5 radio-tracked 
boreal owls. Locations with 
large error polygons will be 
discarded for all subsequent 
analyses. Preliminary analyses at 
both the landscape and micro-
site scale have been conducted. 
Based on the results of the 
landscape analyses, classified 
TM satellite imagery have been 
reclassified based on boreal owl 
preferences. This image will 
serve as input for the PV A 
analysis. Demographic 
parameters necessary for 
completion of the PV A have 
been gathered from the 
literature. 
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ECOSYSTEM STUDIES - LAND RESOURCES 740 
Distribution of Canada Lynx in the Upper Midwestern United States 

Objective Develop and test a sampling framework that is 
logistically feasible and optimizes the detection of lynx in the 
upper Midwestern United States. 

Background The Canada lynx is being proposed as a threatened 
species (under the Endangered Species Act) throughout its entire 
range in the northern tier of the lower 48 United States. The 
Canada lynx is present in northern Minnesota and was trapped in 
the state into the mid 1980s. However, the actual status of its 
population in the state is unclear. For example, it is unknown 
whether there is a sustained, breeding population in the state or if 
individuals found in the state are primarily immigrating from 
breeding populations in Canada. Moreover, there is little scientific 
information about Canada lynx populations or their habitat 
requirements in the Great Lake state regions. The first step of our 
activity is to develop a sampling protocol that will be useful to 
describe the current distribution of the species in northern 
Minnesota, northern Wisconsin, and northern Michigan. The 
protocol includes a statistical sampling framework across a 
relatively large region, material to attract Canada lynx, and 
verification of Canada lynx via DNA analyses. 

Previous Activity/Results A national protocol to detect Canada 
lynx in the Rocky Mountain region of the United States has been 
developed. This protocol will be tested in northern Minnesota, 
Wisconsin, and Michigan during the fall of 1999 and winter of 
1999/2000. 

Principal Investigator(s) 
Gerald Niemi 

Collaborator(s) 
Chris Burdett 

Project Sponsor(s) 
USDA Forest Service 

Start Date 9/3/99 

Project No 189-6202 

Amount 
$137,000 

End Date 9/30/05 

Progress/Results 
More than 350 stations have 
been established in the Ottawa 
National, Nicolet, and Superior 
national forests during the fall of 
1999. The stations will be 
checked twice at two week 
intervals for hair samples. Any 
hair samples will be sent to the 
USDA Forest Service in 
Montana for verification of 
Canada lynx and DNA analysis 
will be used if necessary. Results 
of the surveys will not be known 
for several months, depending 
on the ability and speed that the 
labs in Montana can process the 
various samples they receive. 
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ECOSYSTEM STUDIES - LAND RESOURCES 370 
L TREB: Long Term Dynamics of Moose Foraging, Community. 
Structure, and Ecos stem Pro erties 

Objective To determine the spatial patterns of moose foraging and 
associated ecosystem properties through population cycles. 

Background In previous grant awards from NSF on this long-term 
project, we have determined that the spatial patterns of ecosystem 
properties, such as soil fertility and the distribution of tree species, 
were accentuated during the latest moose population cycle on Isle 
Royale. There is, therefore, a connection (albeit poorly understood) 
between animal population cycles and the spatial patterns of 
ecosystem properties across the landscape. In this project, we will 
monitor moose browsing intensity and associated ecosystem 
properties on three greis of 1000 points apiece in different sectors 
of Isle Royale to determine the dynamics of spatial patterns of 
ecosystem properties during moose population cycles. 

Previous Activity/Results Based on our results over the previous 
five years, we submitted a renewal proposal to NSF requesting 
further funding for an additional five years . The proposal was 
approved and the project begins this quarter. 

Principal Investigator(s) 
John Pastor, Yosef Cohen, Bradley Dewey, Ronald Moen 

Project Sponsor(s) 
National Science Foundation 

Start Date 9/1/93 

Project No 189-6167 

Amount 
$599,994 

End Date 6/30/03 

Progress/Results 
Geostatistical analyses of spatial 
patterns of soil nitrogen, conifer 
abundance, browse availability, 
and browse consumption by 
moose show that these are 
arranged in patches across the 
landscape of about 100-300m in 
diamter and that thae patches 
repeat themselves every 300-500 
meters. A reaction-diffusion 
model is proposed to account for 
these higher order patterns. This 
is the first demonstration in the 
scientific literature that 
herbivores determine the spatial 
patterns not only of their food 
supply but also of the ecosystem 
properties that support them. A 
paper on these results and 
discussing the implications for 
foresters and wildlife managers 
has been published in Ecological 
Applications 8: 411-424 (1998) . 
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ECOSYSTEM STUDIES - LAND RESOURCES 945 
Testing the Efficiency of Buffers for Protecting Seasonal Ponds and 
Forest Son birds 

Objective Understand the habitat value of seasonal forest ponds to 
migratory songbirds and what impact forest management has on 
habitat use. Assess the use of seasonal ponds by breeding birds 
prior to harvest of the surrounding forest. 

Background Small wetlands and seasonal ponds are likely 
important landscape and/or habitat features for breeding and 
migrating birds, although little information exists that documents 
the use of these areas by birds. It is known that riparian areas 
surrounding other types of water bodies (streams, rivers and lakes) 
are important to migrant birds and that breeding bird diversity is 
also higher in forests adjacent to water. Most small wetlands and 
ponds, because of their size do not provide sufficient habitat for 
wetland associated breeding bird species. However, they are likely 
important as local food sources for both breeding and migrating 
individuals that rely on the food (insects, berries and seeds) 
associated with these features . In addition, vertical habitat structure 
associated with these canopy gaps is also important to avian 
species like flycatchers that require open subcanopy areas for 
foraging.The important questions that need to be addressed for 
birds are: 1) do buffers left around seasonal wetlands and ponds 
protect the integrity of the food source for breeding and migrating 
birds? 2) are these buffers utilized by breeding forest birds in the 
immediate years following harvest? 3) will residual trees be 
adequate as a future source of snags? We will directly address 
questions 1 and 2 with the experimental design proposed. Question 
three can be indirectly assessed by quantifying species and ages of 
trees in the buffer areas. 

Previous Activity/Results Post-harvest data were collected on 12 
sites in Aitkin and Cass counties . Forest harvests were completed 
on nine of twelve study areas over the fall/winter of 2001. Four 
areas remained as control sites throughout the duration of the 
experiment. Locations of all bird transects and location of ponds 
were identified with GPS. 

Principal Investigator(s) 
J oAnn Hanowski, Gerald Niemi 

Project Sponsor(s) 
USDA 
Cooperative Research Service 

Start Date 5/26/00 

Project No 189-6199 

Amount 
$18,000 

End Date 12/31/03 

Progress/Results 
We have completed some 
preliminary analyses to assess 
the importance of vernal ponds 
to songbirds . Results indicate 
that, other than !1 few ducks the 
forests adjacent to the ponds do 
not support a unique forest bird 
community. Additional analyses 
will be completed. 
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Wild Rice Population Dynamics and Nutrient Cycles 

Objective 

Background 

Previous Activity/Results 

Principal Investigator(s) 
John Pastor 

Project Sponsor(s) 
National Science Foundation 

Start Date 9/15/02 

Project No 189-6241 

Amount 
$543,068 

End Date 8/31/06 

1246 

Progress/Results 
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ECOSYSTEM STUDIES - LAND RESOURCES 1119 
Managing Urban Runoff Using Real-time, Community-based Monitoring 
to Im rove Lake Water Qualit 

Objective 

Background Communities are becoming increasingly involved in 
land and water management decisions that affect their quality of 
life. Access to data and information for making informed decisions, 
however, has been a limiting factor, both in terms of availability 
and understanding. This project addresses a dominant cause of 
impaired water quality in urban lakes: the widespread use of 
phosphorus-containing fertilizers on phosphorus (P)-rich soils in 
urban and suburban watersheds and the discharge of this excess P 
in stormwater runoff. We are conducting a community-based 
experiment comparing the downstream effects of broad-scale 
application of standard and P-free fertilizers in urban watersheds, 
use real-time, in-stream flow monitors to assess the effects of alum 
injection to remove phosphorus from stormwater runoff, and 
corroborate the results with an in-lake real-time sampling station. 
We will record runoff volume and P loading from watersheds, in-
stream flow and P concentrations, and in-lake dissolved oxygen, 
pH, temperature, conductivity and turbidity. Information on 
historic and current water quality will be delivered via the Internet, 
information kiosks, and programmatic activities. 

Previous Activity/Results During winter 2001 study sites were 
selected. In early spring homeowners in candidate watersheds were 
surveyed to identify their fertilization habits. Stream sampling units 
were deployed during summer 2000. Current efforts involve 
developing software to accommodate the stream water quality data, 
and modification of the existing Lake Access web site for this new 
study. 

Principal Investigator(s) 
George Host, Richard Axler, Cindy Hagley, Bruce Munson 

Project Sponsor(s) 
Suburban Hennepin Reg Pk 
(EPA prime) 

Start Date 1/15/01 

Project No 189-6214 

Amount 
$262,992 

End Date 9/30/02 

Progress/Results 
The Medicine Lake RUSS unit 
was successfully installed and 
began broadcasting water quality 
data to the web site on July 15. 
The unit is still in place and 
working well. A Medicine Lake 
page was added to the web site; 
the page describes the upcoming 
fertilization experiment. 
Experimental watersheds were 
selected and homeowners 
contacted - fertilizer distribution 
is planned for fall 2001. An 
outreach plan was developed, 
and results from the spring 
homeowners survey published 
on the web site. 
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ECOSYSTEM STUDIES - LAND RESOURCES 1162 
Evaluating Timber Harvesting and Forest Management Guidelines 

Objective This study will help answer: 1) What do the sites look 
like today? Prior to harvest, inventories of vegetative and 
ecological resources will provide a benchmark for measuring 
change resulting from harvesting activities. 2) What change occurs 
during harvesting? Harvesting practices will be monitored to assess 
their biological and economic impacts. 3) Is change lasting? 
Periodic monitoring will assess short- and long-term ecological 
responses to the harvesting practices . 4) Does change affect 
sustainability? This study will document how various harvesting 
practices affect forest productivity and future site conditions. 5) 
What can be done better? Results will point to changes to the 
guidelines to more effectively protect the state"s forested riparian 
resources without negatively impacting forest productivity. 

Background Minnesotan's care about how timber harvesting 
practices may impact the terrestrial, aquatic, and wildlife 
components of forested riparian areas. Of all of the different 
components of Minnesota's forest management guidelines, the 
riparian guidelines have been the most controversial. Research . 
addressing the long-term effectiveness of riparian guidelines is 
critical. In 2001, LCMR funded a study to locate twenty treatment 
sites in northern Minnesota's forested regions that will be harvested 
and monitored. The long-term project goal is to assess the impacts 
of retaining varying amounts of trees on terrestrial, aquatic, and 
wildlife habitat in these areas. 

Previous Activity/Results New project. 

Principal Investigator(s) 
J oAnn Hanowski 

. Project Sponsor(s) 
LCMR 

Start Date 7/1/01 

Project No 189-6225 

Amount 
$20,000 

End Date 6/30/04 

Progress/Results 
Efforts this past quarter have 
focused on identification of 
suitable study sites . This will 
continue for an additional year. 
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Geographic Information and Decision Support Tools for Land Use 
Plannin in the Minnesota Lake Su erior Coastal Zone 

Objective 

Background 

Previous Activity/Results 

Principal Investigator(s) 
George Host, Gerry Sjerven 

Project Sponsor(s) 
MN DNR $38,830 
NOAA Prime 

Start Date 10/3/01 

Project No 189-6229 

Progress/Results 

Amount 

End Date 9/30/02 

1173 
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Minnesota Worm Watch - Website and Workshops 

Objective 

Background 

Previous Activity/Results 

Principal Investigator(s) 
John Pastor, Cindy Hale 

Project Sponsor(s) 
Minnesota DNR 

Start Date 10/16/01 

Project No 189-6234 

Amount 
$13,138 

End Date 6/30/03 

1174 

Progress/Results 
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Mille Lacs Lake Project Paleolimnology Work Plan 

Objective A single sediment core from Mille Lacs Lake is being 
analyzed to provide a context of past lakewater nutrient 
concentrations in the face of increasing development on the west 
shore. 

Background 

Previous Activity/Results 

Principal Investigator(s) 
J oho Kingston 

Project Sponsor(s) 
Mille Lacs Soil & Water 
Conservation District 

Start Date 4/1/02 

Project No 189-6237 

Amount 
$10,000 

End Date 9/30/02 

1195 

Progress/Results 
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Gypsy Moth Release and Capture Temperature Study 

Objective 

Background The gypsy moth is moving towards northeastern 
Minnesota from the Michigan's Upper Peninsula. The larval stage 
of the gypsy moth has caused widespread, significant damage to 
hardwood forests in the eastern United States. Methods used to 
detect gypsy moth populations were developed in region of the US 
with warmer climates and longer growing seasons. The two main 
objectives of this project are to: 1) help determine appropriate 
sampling methods for accurate estimation of gypsy moth 
population in cooler climate regimes, 2) gain information on 
movement and flight patterns in cooler climates 

Previous Activity/Results During June and July of 2002, three 
different grid sampling plots with pheromone baited traps were set 
up in the Toimi Uplands subsection in northeastern MN. These 
three grids (36 traps/mi2, 16 traps/mi2, ltrap/mi2) represent 
traditional trap densities that have been used in warmer climate 
regions . In july we began releasing approximately 1000 sterile 
male gyspy moth pupae at the center of each plot on a weekly 
basis . Remote climate stations were installed at each plot to record 
temperature and relative humidity on a continuous basis. Traps 
were checked for the presence of male moths on a weekly basis. 

Principal Investigator(s) 
Mark White 

Project Sponsor(s) 
USDA 

Start Date 8/9/02 

Project No 189-6240 

Amount 
$30,233 

End Date 8/9/03 

1198 

Progress/Results 
We completed 12 releases of 
male gypsy moth pupae during 
the field portion of the study 
(July 11, oct.10 2002) . Initial 
results indicate a strong 
correlation with temperature 
pattern gypys moth recapture 
rates and flight distances . During 
periods of warmer temperatures 
moths flew greater distances and 
had higher recapture rates than 
during cool periods. Bird 
predation of moths emerging 
from the pupal stage became a 
signigicant factor. Traps were 
removed from plots during the 
week of Oct. 14. 
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ECOSYSTEM STUDIES - LAND RESOURCES 939 
Mapping and Modeling Forest Change in Boreal Landscape 

Objective Use Landsat TM data from 1984-2003 to classify 
species cover and follow successional changes in forests 
undergoing either natural or managed disturbances. Markov 
modeling will be used to determine current trends and predict 
future status of the natural and managed region of boreal forest on 
the Minnesota/Ontario border. 

Background Increased timber harvesting to support increased 
demands for paper mill expansions will have a large effect on the 
forested landscape of northern Minnesota. This project will 
quantify the effects of this increased cutting over the past 20 years 
and compare them to the natural disturbance regime inside the 
wilderness area. Projections will be made of the eventual steady 
state distributions of covertypes inside and outside the wilderness 
areas and the rates of approach to steady state. These will help 
answer the questions: Where are the forested lands of northern 
Minnesota headed? How long will it take to get there? 

Previous Activity/Results 

Principal Investigator(s) 
John Pastor, Peter Wolter 

Project Sponsor(s) 
NASA 

Start Date 5/1/00 

Project No 189-6196 

Amount 
$626,498 

End Date 4/30/03 

Progress/Results 
John Pastor attended the fall 
meeting of NASA's Global 
Observation of Forest Cover 
Program, within which this 
project is funded. While there, 
he presented a paper on the 
approaches to be taken and some 
preliminary pilot study results. 
Others attending include other 
Pis receiving grants from this 
program, NASA scientists, and 
U.S. Forest Service officials . 
Bing Bing Li of UMD's Dept. of 
Mathematics has begun her MS 
thesis on Markovian theory 
under J. Pastor's supervision. 
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ECOSYSTEM STUDIES- WATER RESOURCES 1128 
Aquatic and Wetland Ecosystem Study of a Restored Wild Rice Lake 
S stem 

Objective To assess the response of a degraded wild rice lake 
system to a vegetation mat cutting and harvesting system. 

Background This study is a joint effort among the Fond du Lac 
Tribal and Community College, the Fon du Lac Department of 
Natural Resources, the Natural Resources Research Institute, and 
Minnesota Sea Grant. The study addresses aquatic and wetland 
ecosystem changes on a series of five wild rice lakes. The wild rice 
(Zizania aquatica) and the native plant communities on this series 
of lakes will be undergoing considerable change brought about by 
the Fond du Lac Wild Rice Restoration Project restoration on the 
Fond du Lac Reservation, in northeastern Minnesota. The primary 
goal is to determine how the wild rice lake ecosystem responds to 
the lake restoration activities of water level control and mechanical 
vegetation control and conversion, and how this information can be 
used to manage and improve wild rice lake restoration efforts, on 
the Fond du Lac Reservation and on other locations in the region. 

Previous Activity/Results Field sampling of pre-harvest and post-
harvest sites on Perch Lake is in progress. Deb Pomroy-Petry 
taught a wetland plant identification workshop in conjunction with 
this project. 

Principal Investigator(s) 
George Host 

Project Sponsor(s) 
Fond du Lac 
Community College 

Start Date 9/15/00 

Project No 189-6217 

Amount 
$40,000 

End Date 9/30/02 

Progress/Results 
The first season's field sampling 
was successfully completed; 
data entry is in progress. 

4.21 . -o· RRI Ouarterlv Reoort I Julv - Seotember 2002 



ECOSYSTEM STUDIES - WATER RESOURCES 579 
Improving Economically Viable Baitfish Culture Technology 

Objective Our research is evaluating the feasibility of spawning 
and rearing homyhead chubs in small aquaculture facilities that 
would provide a cost effective alternative source of fish for the 
Minnesota bait industry. 

Background The baitfish industry in Minnesota is worth several 
millions of dollars annually. One of the most valuable and desired 
species in Minnesota's baitfish market are homyhead chubs 
(sometimes known as redtail chubs). Unfortunately, this fish is 
currently only available from wild harvest and these stocks are 
dwindling. 

Previous Activity/Results Homyhead fry were harvested from 
streams and brought directly into our recirculation system at NRRI 
in the fall of 1997. Fry were harvested from streams and placed in 
a pond for six weeks the summer of 1998. In October of 1998, 
these fry were brought to our facility at NRRI. They had grown in 
length while in the pond, but were quite thin. After being in the 
NRRI tanks for several weeks, the fish put on weight and are now 
healthy. The size of this group of fish is four months ahead of last 
years fish at the same point in time. We feel that this is primarily 
due to their having spent time in the pond prior to being brought 
indoors . 

Principal Investigator(s) 
Carl Richards, Jeff Gunderson, Paul Tucker 

Project Sponsor(s) 
Minnesota Technology, Inc. 

Start Date 7 /1/97 

Project No 189-6207 

Amount 
$201,588 

End Date 6/30/03 

Progress/Results 
There were successful 
homyhead spawns and 
subsequent hatches of fry in 
three different (industrial 
cooperators) outdoor facilities 
and in an indoor laboratory 
setting during May and June of 
1999. Zooplankton, fish, and 
water chemistry samples were 
taken from the systems during 
the course of the summer. Fish 
grew well in the outdoor 
facilities and some of the 
population reached market size 
by the end of the summer. All 
three cooperators are planning to 
have larger systems on line for 
the spring of 2000. 
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ECOSYSTEM STUDIES - WATER RESOURCES 940 
Dispersion and Ecological Interactions of Clonal and Sexual Fish in a 
Successional Landsca e 

Objective Examine the influence of natural disturbances associated 
with beaver pond succession on spatial variation in abundance of a 
widely dispersed clonal fish lineage, along with the subsequent 
influence the clonal lineage has on competitive interactions in 
different successional environments. 

Background 

Previous Activity/Results Initial meetings were held with the 
North Dakota team and objectives were outlined for the present 
and future. Color infrared photos of the study area were purchased 
for base map preparation. Summer field work 2001 was completed. 

Principal Investigator(s) 
Paul11eysembourg 

Collaborator(s) 
Isaac J Schlosser, University of North Dakota 

Project Sponsor(s) 
University of North Dakota 
NSF Prime 

Start Date 2/4/00 

Project No 189-6194 

Amount 
$50,000 

End Date 12/31/02 

Progress/Results 
Color photos have been 
rectified. North Dakota team has 
started summer field season 
2002 using newly created GIS 
basemap layers and photos. 
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Development of Environmental Indicators of Condition, Integrity, and 
Sustainabilit in the Great Lakes Basin 

Objective Our specific objectives include: 1) identification of Progress/Results 
environmental indicators that will be useful to define the condition, 
integrity, and change of the ecosystems within the basin, 2) testing 
these indicators with a rigorous combination of existing data and 
field data to link stressors of the basin with environmental 
responses, and 3) recommendation of a suite of hierarchically 
structured indicators to guide managers toward informed 
management decisions. The final product will allow managers to 
communicate with the public on the condition and integrity of the 
basin, to guide development of monitoring programs to measure 
change, to identify areas in need of restoration or conservation 
strategies, and use of key indicators as input for modeling efforts to 
predict the future condition and integrity of the basin. 

Background 

Previous Activity/Results 

Principal Investigator(s) 
Gerald Niemi, Carol Johnston, George Host, Ronald Regal 

Project Sponsor(s) 
U.S. EPA 

Start Date 1/10/01 

Project No 189-6208 

Amount 
$5,716,178 

End Date 1/9/05 

1113 

4.24 RRI Quarterlv Reoort I Julv - Seotember 2002 



ECOSYSTEM STUDIES - WATER RESOURCES 1114 
Development and Assessment of Environmental Indicators Based on 
Birds and Am hibians in the Great Lakes Basin 

Objective This proposal is part of a multi-disciplinary 
investigation involving scientists from seven academic institutions, 
the Minnesota Department of Natural Resources, and US EPA 
Mid-Continent Ecology Division. Cooperators will address a 
central question: "what environmental indicators can most 
efficiently, economically, and effectively measure and monitor the 
condition, integrity, and long-term sustainability of Great Lakes 
coastal ecosystems?" Specific objectives of this subproposal are to: 
1) develop a suite of scientifically robust, cost-effective indices of 
bird and amphibian assemblages that reflect ecological condition of 
the Great Lakes; 2) quantify the extent to which these indices are 
related to environmental pressure indicators such as land use 
characteristics, water quality, presence of exotic species, and 
hydrological modifications ; 3) derive predictive models based on 
statistical relationship between pressure indicators and indices of 
bird/amphibian diversity and abundance; 4) use these models to 
infer ecological conditions at local and regional scales and to 
establish or improve the baseline for environmental monitoring 
programs; 5) develop a quality assurance/quality control 
infrastructure for future assessments of bird and amphibian 
communities; and, ultimately, 6) provide scientific 
recommendations for improving and monitoring the ecological 
health of the Great Lakes basin. 

Background The purpose of our project is to develop a suite of 
scientifically robust, cost-effective indices of bird and amphibian 
communities that reflect the ecological condition of the Great 
Lakes. We intend to quantify the extent to which bird and 
amphibian assemblages are related to environmental pressure 
indicators such as land use characteristics, water quality, presence 
of exotic species, and hydrological modifications. Results will be 
used to infer ecological conditions at local and regional scales and 
to establish or improve the baseline for environmental monitoring 
programs. 

Previous Activity/Results We are now analyzing data to 
determine variance of samples due to 1) observer, 2) time of day, 
3) season, and 4) sample method (for amphibians). 

Principal Investigator(s) 
JoAnn Banowski, Robert Howe, Charles Smith 

Project Sponsor(s) 
U.S.EPA 

Start Date 1/10/01 

Project No 189-6209 

Amount 
$2,182,750 

End Date 1/9/05 

Progress/Results 
Statistical analyses of pilot study 
data indicated that 1) amphibian 
trapping and searching data 
provided limited biological 
information and was not cost-
effecti ve, 2) observer bias for 
bird community metrics was 
minimal, 3) three sub-samples 
(counts) per wetland is the most 
cost-effective and will provide 
the most precise bird community 
metric data for wetlands. 
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ECOSYSTEM STUDIES - WATER RESOURCES 1115 
Testing Indicators of Coastal Ecosystem Integrity Using Fish and 
Macro invertebrates 

Objective The specific goals of our proposal are to: 1) evaluate the 
applicability of SOLEC-derived and complementary indicators in 
the context of the ecosystem types making up the Great Lakes 
coastal region; 2) rigorously test the efficacy of a suite of indicators 
across the range of habitats that make up the Great Lakes coastal 
system; 3) recommend indicators of specific ecological conditions 
keyed to assessment endpoints and stressors in the Great Lakes 
coastal region. 

Background Aquatic invertebrates and fish are important 
inhabitants of Great Lakes nearshore and coastal wetland 
ecosystems. Sampling nearshore fish and invertebrate communities 
will give us information about the quality of habitats and water 
quality, and can indicate potential impacts of disturbance. To 
evaluate indicators we will employ a multi-tiered sampling and 
modeling strategy, integrating regional data collected via satellite 
imagery, and site scales via field sampling. These data will be used 
to identify indicators at each scale that reflect critical process 
related to the integrity and sustainability of those ecosystems. The 
goals of our proposal are to: 1) Evaluate the applicability of 
SOLEC-derived and complementary indicators in the context of 
the ecosystem types making up the Great Lakes coastal region; 2) 
Rigorously test the efficacy of a suite of indicators across the range 
of habitats that make up the Great Lakes coastal system; 3) 
Recommend indicators of specific ecological conditions keyed to 
assessment endpoints and stressors in the Great Lakes coastal 
reg10n. 

Previous Activity/Results This project will complement other 
coastal ecosystem studies by 1) collecting and compiling existing 
data sets, 2) measuring components missing in ongoing programs, 
and 3) developing unique data sets at independent locations. We 
will samplelOO - 120 sites distributed among five coastal 
ecosystem types including high energy coastlines, embayments, 
river-influenced wetlands, coastal marshes, and protected wetlands. 

Principal Investigator(s) 
Lucinda Johnson, Carl Richards, Thomas Hrabik 

Project Sponsor(s) 
U.S.EPA 

Start Date 1/10/01 

Project No 189-6210 

Amount 
$1,787,256 

End Date 1/9/05 

Progress/Results 
The 2002 GLEI field season 
began in June with boat and field 
safety training at NRRI. Field 
work is ongoing and both groups 
have completed over 30 sample 
units in lakes Erie, Ontario, , 
Michigan, Huron, and Superior, 
with the field season schedule to 
continue for another 6-7 weeks. 
Fyke net protocols were altered 
in embayments and high energy 
shorelines to optimize net 
efficiency and trawl netting was 
added at those same sampling 
units. At high energy shorelines 
and embayments, the lead to 
lead nets sets parallel to shore 
were changed to perpendicular 
lead set to maximize net 
efficiency. Each fyke nets is set 
separately with the lead secured 
in shallow water and stretched 
perpendicular off shore. The cod 
end is either secure with a post 
or anchored. Trawl procedures 
were also standardized with 
cross-contour trawls being 
conducted in triplicate. Trawls 
begin in > 1 m in depth and 
proceed to 10 m in depth, or a 
maximum of 5 minute effort, 
which ever comes first. Benthic 
sample processing from the pilot 
study is 90% complete. Fish data 
has gone through preliminary 
analysis and sediment particle 
size analysis is currently under 
way. 
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ECOSYSTEM STUDIES - WATER RESOURCES 850 
Effects of Forest Fragmentation on Community Structure and 
Meta o ulation D namics of Am hibians 

Objective Quantify the effects of forest fragmentation on 
amphibian community structure and population dynamics of vernal 
pool ecosystems; develop models to predict results of landscape 
changes. 

Background Recent evidence of declines and an increased rate of 
malformations in amphibian populations has prompted much 
interest and research into the potential anthropogenic stressors 
associated with these occurrences. Results of some of this research 
indicate that habitat fragmentation may have a significant effect on 
the metapopulation (groups of individual populations in a region) 
dynamics of amphibian communities, which could result in 
declines and regional extinctions of populations. Forest 
fragmentation results in changes to forest landscapes and habitats 
that may have both direct and indirect effects on local and regional 
amphibian communities ( e.g., direct habitat loss, disruption of 
dispersal corridors , altered habitat structure, and microclimate 
changes) . We hypothesize that forest fragmentation can be directly 
related to changes in landscape structure and local habitats (e.g., 
vernal pools) that have a quantifiable effect on the integrity of 
amphibian communities. 

Previous Activity/Results Thirty-six study sites in 6 wetland 
clusters were selected in April 2000. Two clusters each, one 
located in unfragmented woodland habitat and one in a more 
fragmented landscape, were selected in 3 areas: Wrenshall, Grand 
Rapids and Duluth, MN. Pertinent GIS data (e.g., land cover, NWI, 
geology, soils , and demographic data) was collected for the study 
region. Photo-interpretation of low-level, infra-red aerial photos 
was completed for land within 1 km of each study site. 

Principal Investigator(s) 
Lucinda Johnson, Catherine Johnson 

Project Sponsor(s) 
U.S.EPA 

Start Date 12/1/99 

Project No 189-6191 

Amount 
$769,623 

End Date 11/30/02 

ii:,£ •. 

Progress/Results 
Landsat images, from three 
separate dates, were acquired for 
land within 5 km of each site. 
This data will be classified to · 
develop land cover mapping for 
that area; the raw data also is 
being used in development of 
metapopulation models. A 
preliminary hydrologic model 
has been completed for the study 
sites. This will be expanded to 
surrounding areas as part of the 
metapopulation modeling, which 
is currently in development. 
Nighttime calling surveys and 
daytime macroinvertebrate 
sampling was conducted in April 
of 2002. Water depths were 
taken weekly at all study sites 
(daily in Wrenshall sites). Water 
chemistry measures and larval 
amphibian sampling was 
conducted at all sites twice in 
2002, and pitfall traps in 
Wrenshall were checked daily 
from early April to 1 June 2002. 
UV sampling has been 
completed at all sites; woody 
debris sampling and overhead 
cover measures (leaf-on and -
oft) will be completed by the 
end of this field season. 
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ECOSYSTEM STUDIES- WATER RESOURCES 1117 
Vegetative Indicators of Condition, Integrity, and Sustainability of Great 
Lakes Coastal Wetlands 

Objective The major question to be addressed by the master 
proposal that includes this subproposal is, "what environmental 
indicators can most efficiently, economically, and effectively 
measure and monitor the condition, integrity, and long-term 
sustainability of the Great Lakes coast?" Specific objectives of this 
subproposal are to : 1) identify vegetative indicators of condition of 
Great Lakes coastal wetlands that can be measured at a variety of 
scales, 2) develop relationships between environmental stressors 
and those vegetative indicators, and 3) make recommendations 
about the utility and reliability of vegetative indicators to guide 
managers toward long-term sustainable development. It is NOT an 
objective of this study to inventory Great Lakes coastal wetlands 
nor identify coastal wetlands worthy of preservation. 

Background 

Previous Activity/Results Three groups were active, "Duluth" 
(from NRRI), "Green Bay" (from UW Madison and UW Green 
Bay), and "New York" (Cornell). Between them the three teams 
visited 29 sites. A site was defined as a mostly contiguous cluster 
of National Wetland Inventory (or regional equivalent) units 
(polygons) classified as containing an emergent wetland type. 
Some reaches contained more than one site, but only one site per 
reach was surveyed. Duluth sites (Lake Superior between Duluth 
and Ashland) were generally smaller, Green Bay (western Lake 
Michigan) had some larger sites and New York (eastern Lake 
Ontario) encountered cattail beds in the lake proper. 

Principal Investigator(s) 
Carol Johnston, Terry Brown, Paul Meysembourg 

Collaborator(s) 
Barbara Bedford, Cornell, and Joy Zedler, University of WI, 
Madison 

Project Sponsor(s) 
U.S.EPA 

Start Date 1/10/01 

Project No 189-6212 

Amount 
$772,770 

End Date 1/9/05 

Progress/Results 
Coordinating with other GLEI 
groups, the NRRI GLEI 
Vegetation group worked on site 
selection for the 2002-2003 field 
seasons, using wetland inventory 
maps to predict the presence of 
emergent wetlands. Field maps 
were prepared showing transect 
placement to aid field 
researchers in locating and 
sampling vegetation study sites . 
All hands from the three 
participating institutions, NRRI, 
UW-Madison, and Cornell, 
participated in the project's 
annual "field camp" in June. The 
field camp was hosted by co-PI 
Joy Zedler in Madison, WI, and 
is part of the project's QA/QC 
plan. 
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ECOSYSTEM STUDIES - WATER RESOURCES 
Climate, Wetland, and Dissolved Organic Matter Control Over UV 
Dama e To A uatic Foodchains 

Objective 

Background 

Previous Activity/Results 

Principal Investigator(s) 
Carol Johnston, Paul Meysembourg 

Project Sponsor(s) 
University of Notre Dame 
EPA Prime 

Start Date 6/24/02 

Project No 189-6238 

Amount 
$223,466 

End Date 6/23/05 

Progress/Results 

1196 
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ECOSYSTEM STUDIES - WATER RESOURCES 1136 
Protocols for Selecting Classification Systems and Reference 
Conditions: A Com arison of Methods 

Objective 

Background The specific goals of our proposal are to: 1) Apply an 
a priori classification system to Great Lakes coastal ecosystems; 2) 
Quantitatively identify least impacted sites within classification 
units using widely available spatial data bases; 3) Define reference 
biological conditions for classification units; 4) Use biological data 
to test the efficacy of reference classifications; 5) Determine 
whether degraded biological conditions differ from reference 
conditions in a subset of classification units . Briefly describe the 
objectives for the project. 

Previous Activity/Results Significant effort has been expended to 
develop an inventory of Great Lakes wetlands. Low altitude aerial 
photographs, digital orthophoto quadrangles, digital raster data, 
and several wetland inventories (e.g., National Wetland Inventory, 
Herdendorf, et al., 1981, Wisconsin Wetland Inventory) were 
assembled for the entire Great Lakes shoreline of the United States. 
The shoreline was then inspected visually, and classified as an 
embayment, or one of three classes of wetlands including, coastal, 
riverine, or protected. These hydrogeomorphic classes were based 
on a classification by Keough, et al. (1999), accounting for degree 
of exposure to open waters of the Great Lakes. This inventory 
could prove to be one of the most useful products of the entire 
project, since a comprehensive list of coastal wetlands is lacking, 
and has been identified as a critical need by academic and agency 
scientists and resource managers. We have made incredible 
progress in the short time in which we have actively been working 
on the project. We have summarized a very large amount of data 
for a very large region and feel confident that our site selection 
process, which is ongoing, will be completed as the field season 
continues. 

Principal Investigator(s) 
Lucinda Johnson, Dan Breneman 

Collaborator(s) 
Dr. Jan Ciborowski, University of Windsor 

Project Sponsor(s) 
U.S. EPA 

Start Date 3/26/01 

Project No 189-6221 

Amount 
$747,404 

End Date 3/25/04 

Progress/Results 
The 2002 Reference field season 
began in June with boat and field 
safety training at NRRI. Site 
selection was completed and 
field work is ongoing with the 
GLEI project. Both crews are 
completing Reference and GLEI 
sites simultaineously on Lakes 
Erie, Ontario, Michigan, Huron, 
and Superior, with the field 
season schedule to continue for 
another 6-7 weeks. Fyke net 
protocols were altered in 
embayments and high energy 
shorelines to optimize net 
efficiency and trawl netting was 
added at those same sampling 
units. At high energy shorelines 
and embayments, the lead to 
lead nets sets parallel to shore 
were changed to perpendicular 
lead sets . The alteration was 
made to maximize net 
efficiency. Each fyke nets is set 
separately with the lead secured 
in shallow water and stretched 
perpendicular off shore. The cod 
end is either secured with a post 
or anchored. Trawl procedures 
were also standardized with 
cross-contour trawls being 
conducted in triplicate. Trawls 
begin in > 2 m in depth and 
proceed to 10 m in depth, or a 
maximum of 5 minute effort, 
which ever comes first. 
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ECOSYSTEM STUDIES - WATER RESOURCES 
Development of Environmental Indicators for the US Great Lakes Basin 
Usin Remote Sensin Technolo 

Objective The objective of this research is to use remote sensing Progress/Results 
technology, coupled with GIS , to improve mapping of coastal · 
environments and forests in the Great Lakes basin, provide data for 
the development of ecological risk assessment indicators and to 
serve as important background information for ecosystem 
characterization of ecological response variability. 

Background 

Previous Activity/Results 

Principal Investigator(s) 
Gerald Niemi, Peter Wolter, John Bonde 

Project Sponsor(s) 
NASA 

Start Date 9/1/01 

Project No 189-6228 

Amount 
$150,000 

End Date 8/31/05 

ill, 

1160 
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ECOSYSTEM STUDIES - WATER RESOURCES 
Lake Protection Tools for Itasca County 

Objective 

Background Itasca County is in the process of implementing 
critical elements of the new "Itasca County Comprehensive Land 
Use Plan" adopted in May 2000. NRRI staff will collaborate with 
ISWCD staff to accomplish the following set of tasks: 1) 
compilation of all Itasca County lirnnological data into a user-
friendly Access database to accommodate all of their historical and 
future data; 2) conduct an experimental effort to delineate 
watershed boundaries for 100 Itasca "Focus" lakes using EPA's 
Basins 3.0 Arcview extension; 3) generate hydrological runoff 
coefficients in Arcview, and 4) assist ISWCD staff in classifying 
lakes for vulnerability/sensitivity using existing lake models and 
identifying 2-4 lakes for a more thorough examination that would 
include graphical data visualizations targeting the lay public, and 
the decision-making community. 

Previous Activity/Results New project 

Principal Investigator(s) 
Richard Axler 

Collaborator(s) 
Jane Reed, Elaine Ruzycki 

Project Sponsor(s) 
Itasca County Soil and Water 

Start Date 8/30/01 

Project No 189-6231 

Amount 
$20,000 

End Date 6/30/03 

1165 

Progress/Results 
Watershed delineations for -
80% of the focus lakes are 
almost complete and some will 
need to be manually adjusted by 
Itasca staff and/or field verified. 
The Access database is now in 
draft and ISWCD staff are 
compiling historical data in the 
proper formats . Software for 
several user friendly lake models 
has been acquired and are being 
evaluated. 

~ 
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ECOSYSTEM STUDIES - WATER RESOURCES 
Monitoring Diatom Algae in Northeastern Minnesota 

Objective We are developing a diatom/water quality calibration 
for nutrients that can be used as a lake management and planning 
tool in NE MN lakes. 

Background We are developing a diatom/water quality calibration 
for nutrients that can be used as a lake management and planning 
tool in NE MN lakes. This technology has been used in MN and 
nearby states and provinces, but we seek to specifically develop a 
better tool for the high-quality lakes of the northern lakes and 
forests region. 

Previous Activity/Results Funding was secured for year 1 of this 
project with the largest contribution from MN DNR, and other 
money from the Itasca County Soil and Water Conservation 
District, the agency administering the project. Morgan Peterson 
was hired in October to do the diatom analysis in the NRRl Ely 
Field Station laboratory. Water quality and diatom samples were 
taken by John Jereczek and by Peterson, in collaboration with the 
Itasca County staff. Two sets of samples were processed from 
summer and fall of 2001 in the NRRI Central Analytical 
Laboratory. Diatom sample processing commenced, and Peterson 
is being trainied to do the microscopic analysis for the project. 

Principal Investigator(s) 
Richard Axler, John Kingston 

Project Sponsor(s) 
Itasca County Soil and Water 

Start Date 7/1/01 

Project No 189-6230 

Amount 
$91,502 

End Date 9/30/03 

1169 

Progress/Results 
During the second quarter of 
2002, water quality analysis and 
diatom counting for the 
northeast Minnesota diatom 
calibration project continued. 
Meetings were held to secure the 
second year of funding for this 
project. An abstract was 
submitted for the International 
Diatom Symposium, to be held 
in Ottawa, Ontario in August, 
regarding nutrient calibration 
research results from this 
project. 
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ECOSYSTEM STUDIES - WATER RESOURCES 1172 
Collaborative Research: Training Water Science Technicians for the 
Future -

Objective To better prepare water science technicians for the 
increasingly high-technology, interdisciplinary, and often 
contentious world of water resource management in the 21st 
century 1) Develop a modular, Internet-based, two-semester 
Alaboratory@ water science cuniculum for students in water 
resource management, water sciences, and environmental resource 
management; 2) provide on-line real-time water quality data and 
user-friendly data visualization tools from a variety of sources 
nationwide to provide a real-world setting for critical thinking and 
problem solving; 3) pilot-test, beta-test, evaluate and disseminate 
the cuniculum. 

Background The Scientific and Advanced Technology Act of 
1992 stressed the need for improved educational training in 
science, mathematics, engineering, and technology. It noted that 
future technicians must improve their knowledge and skills by 
integrating theory with applied contexts, data acquisition, 
written/oral communication and interpretation of results, and 
advanced technologies. This project builds on the previous WOW 
basic science curriculum (http://wow.nni.urnn.edu) and 
LakeAccess community education project (http://lakeaccess.org) to 
develop a cuniculum for 2 and 4-year institutions that teaches 
fundamental water science principles and skills while addressing 
water quality issues important to each of 5 regions of the US. 
WOW staff will collaborate with instructors from the Pacific NW, 
SW, SE, NE and upper Midwest with guidance from a national 
panel representing industry, agencies, and higher education. Each 
region is associated with a real-time water quality data stream 
delivered to the curriculum web site in partnership with an 
associated water management agency or university. 

Previous Activity/Results This was a new project. 

Principal lnvestigator(s) 
Richard Axler, George Host; Bruce Munson, Cindy Hagley, Carl 
Richards, Sea Grant; Glenn Menick, LSC 

Project Sponsor(s) 
National Science Foundation 

Start Date 7/1/01 

Project No 189-9007 

Amount 
$341,136 

End Date 6/30/04 

Progress/Results 
RUSS robotic samplers were 
newly installed at Shagawa 
Lake, MN (WOW2) and at 
Medicine Lake, MN ( via 
LakeAccess); and re-installed in 
Minnesota lakes Ice, 
Minnetonka and Grindstonees, 
with data collected until fall 
overturn. A meeting was held in 
Duluth in October 2001 to 
assemble WOW Pls and staff, 
the 9 member external 
curriculum development team 
and the 16 member national 
advisory team to initiate 
curriculum development and 
identify roles and 
responsibilities. Stream data 
visualization tools are in 
development and contacts with 
collaborating agencies in other 
US regions that support RUSS 
real-time lake monitoring robots 
are being made. Curriculum 
module designs are in develop 
and several lesson modules are 
being drafted. The curriculum 
will consist of six key units: 
knowledge base, experimental 
design, data collection, data 
management, data 
analysis/interpretation, and 
management policy/outreach/ 
education; each unit will consist 
of a series of 3-8 interactive 
modules that cover specific 
topics . 
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ECOSYSTEM STUDIES - WATER RESOURCES 
Duluth Streams: Community Partnerships for Understanding Urban 
Stormwater and Water Qualit Issues at the Head of the Great Lakes 

Objective 

Background 

Previous Activity/Results 

Principal Investigator(s) 
George Host, Richard Axler, Cindy Hagley, Bruce Munson 

Project Sponsor(s) 
City of Duluth 
EPA Prime 

Start Date 11/1/01 

Project No 189-9010 

Amount 
$211,555 

End Date 9/3/02 

Progress/Results 

1177 
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ECOSYSTEM STUDIES - WATER RESOURCES 
Great Lakes Diatom and Water Quality Indicators 

Objective The abbreviated objectives of this study are to: 1) 
Quantify the extent to which pressure indicators influence diatom 
community structure in nearshore wetlands, estuaries, and reaches 
of the Laurentian Great Lakes; 2) Develop predictive models 
through multivariate analyses of communities and ecosystems to: i) 
infer ecological status at local and regional scales, and ii) describe 
pre-disturbance-to-recent baselines, trends, and magnitudes of 
change in restricted riverine and other wetlands; 3) Evaluate and 
modify existing diatom metrics, and devise and validate new 
diatom metrics, so that a number of state indicators for nutrient 
loading, siltation, and salinity in nearshore waters of the Great 
Lakes will be available to federal and state agencies; 4) Construct 
multimetric diatom indices from the best of these state or condition 
metrics; 5) Develop integrated indices of biotic integrity based on a 
combination of selected metrics developed in the diatom 
subprogram and by other teams in the larger program; and 6) 
Develop a QA/QC infrastructure for the diatom subprogram and 
future assessment efforts . 

Background This project builds on previous USEPA assessment 
designs to quantitatively characterize condition of nearshore and 
coastal areas of the Great Lakes using diatom algae and water 
quality. 

Previous Activity/Results The first quarter of 2002 was devoted to 
sample processing, microscopical analyses of the diatom samples, 
water quality analyses in the Central Analytical Laboratory, and 
continued training of Amy Kireta in many laboratory and analysis 
techniques. Another Ely diatom technician, Morgan Peterson, was 
also trained to be able to handle duties on the GLEI project, so 
there is a lot of cross training of both technicians. Kingston led a 
GLEI diatom taxonomy workshop that was held at the University 
of Michigan. 

Principal Investigator(s) 
John Kingston, Richard Axler 

Collaborator(s) 
Eugene Stoermer, University of Michigan, Jeffrey Johansen and 
Gerald Sgro, John Carroll University 

Project Sponsor(s) 
U.S. EPA 

Start Date 1/10/01 

Project No 189-6211 

Amount 
$1,193,744 

End Date 1/9/05 

1116 

Progress/Results 
The second quarter of 2002 was 
the time for critical decisions 
about diatom sampling and 
paring down the water quality 
analyses portion of GLEI to stay 
within budget; Drs. Axler and 
Kingston led this exercise. 
Regular GLEI conference calls 
and face-to-face meetings 
continued as tools for project 
coordination. Kingston made an 
invited oral presentation about 
the GLEI diatom/water quality 
project at the.North American 
Benthological Society annual · 
meeting held in Pittsburgh, PA. 
Kingston completed site 
selection priorities for this sub-
project. Maps and aerial 
photographs were generated at 
the NRRI GIS laboratory to aid 
in 2002 field sampling, for both 
the UMD and JCU teams. 
Equipment was obtained for the 
2002 fieldwork. Three 
Vermilion Community College 
students were hired a summer 
field and lab helpers and trained 
as such. A field workshop was 
held near Muskegon MI, 
bringing together the UMD and 
JCU diatorn/WQ field teams to 
ensure consistent field methods. 
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CENTER ACTIVITIES 
Active Grants for Fiscal Year 2002-2003 

Sponsor ID# CUF# Project Budget 
National Science 370 1638-189-6167 LTREB: Long Term Dynamics of Moose 
Foundation (NSF) Foraging, Community Structure, and 

Ecosystem Properties 60,463 

National Science 370 1638-189-6167 LTREB: Long Term Dynamics of Moose 60,463 
Foundation (NSF) Foraging, Community Structure, and 

Ecosystem Properties 

Minnesota 377 1933-189-6232 Minnesota's Forest Bird Diversity Initiative 210,265 
Department of 
Natural Resources 
(DNR) 

University of Notre 378 1907-189-6148 Direct and Indirect Effects of Climate Change 8,159 
Dame - NSF Prime on Boreal Peatlands: A Mesocosm Approach 

USDA Forest 419 1637-189-6201 Interacting Effects of C02 and 03 on Aspen 15,730 
Service, Forest Ecosystems 
Northeastern Forest 
Experiment Station 
(NEFES) 

USDA Forest 420 1637-189-6219 Monitoring Birds in Great Lakes National 16,617 
Service Forests 

USDA Forest 420 1637-189-6219 Monitoring Birds in Great Lakes National 16,617 
Service, Forests 
Chequamegon I 
Nicolet National 
Forests 

USDA Forest 466 1635-189-6162 EPIC ECOPHYS: Modeling Growth of Aspen 20,125 
Service, North and Hybrid Polar 
Central Forest 
Experiment Station 
(NCFES) 

USDA Forest 466 1635-189-6162 EPIC ECOPHYS: Modeling Growth of Aspen 20,125 
Service, North and Hybrid Polar 
Central Forest 
Experiment Station 
(NCFES) 

United States Air 548 1613-189-6235 Use of Biodescriptors and Chemodescriptors 100,759 
Force (USAF) in Predictive Toxicology: A 

Mathematical/computational Approach 

USDA Forest 648 1637- 189-6224 Boreal Owl: Its Habitat and Prey in the 2,855 
Service Superior National Forest 

USDA Forest 648 1636-189-6184 Boreal Owl: Its Habitat and Prey in the 4,759 
Service, Superior Superior National Forest 
National Forest 
(SNF) 
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Sponsor ID# CUF# Project Budget 
Minnesota 648 1663-189-6179 Boreal Owl : Its Habitat and Prey in the 3,884 
Department of Superior National Forest 
Natural Resources 
(DNR) 

USDA Forest 740 1636-189-6202 Distribution of Canada Lynx in the Upper 16,502 
Service, Superior Midwestern United States 
National Forest 
(SNF) 

U.S. Environmental 850 1628-189-6191 Effects of Forest Fragmentation on 107,536 
Protection Agency Community Structure and Metapopulation 
(EPA) Dynamics of Amphibians 

National 939 1618-189-6196 Mapping and Modeling Forest Change in 87,045 
Aeronautics and B oreal Landscape 
Space 
Administration, 
NASA 

National 939 1618-189-6196 Mapping and Modeling Forest Change in 87,045 
Aeronautics and Boreal Landscape 
Space 
Administration, 
NASA 

University of North 940 1653-189-6194 Dispersion and Ecological Interactions of 8,671 
Dakota (UND) Clonal and Sexual Fish in a Successional 

Landscape 

USDA Cooperative 945 1637-189-6199 Testing the Efficiency of Buffers for 2,500 
Research Service Protecting Seasonal Ponds and Forest 

Songbirds 

USDA Cooperative 945 1637-189-6199 Testing the Efficiency of Buffers for 2,500 
Research Service Protecting Seasonal Ponds and Forest 

Songbirds 

National Science 946 163 8-189-6200 A GPS-linked Model Helicopter System for 25,781 
Foundation (NSF) Stream Imaging 

National Science 946 1638-189-6200 A GPS-linked Model Helicopter System for 25,781 
Foundation (NSF) Stream Imaging 

National Science 949 163 8-189-9009 Intergovernmental personnel act program 283 
Foundation (NSF) assignment 

National Science 949 1638-189-9009 Intergovernmental personnel act program 283 
Foundation (NSF) assignment 
U.S. Department of 1111 1648-189-6203 Determining Impact of Moose Browsing on 56 
Interior Vegetation and Fire Regime at Isle Royale 

National Park 

U.S. Environmental 1113 1628-189-6208 Development of Environmental Indicators of 7 14,522 
Protection Agency Condition, Integrity, and Sustainability in the 
(EPA) Great Lakes Basin 
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Sponsor ID# CUF# Project Budget 
U.S. Environmental 1113 1628-189-6208 Development of Environmental Indicators of 714,522 
Protection Agency Condition, Integrity, and Sustainability in the 
(EPA) Great Lakes Basin 

U.S . Environmental 1114 1628-189-6209 Development and Assessment of 147,844 
Protection Agency Environmental Indicators Based on Birds and 
(EPA) Amphibians in the Great Lakes Basin 

U.S. Environmental 1114 1628-189-6209 Development and Assessment of 147,844 
Protection Agency Environmental Indicators Based on Birds and 
(EPA) Amphibians in the Great Lakes Basin 

U.S. Environmental 1115 1628-189-6210 Testing Indicators of Coastal Ecosystem 223,407 
Protection Agency I Integrity Using Fish and Macroinvertebrates 
(EPA) 

U.S. Environmental 1115 1628-189-6210 Testing Indicators of Coastal Ecosytem 223,407 
Protection Agency Integrity Using Fish and Macroinvertebrates 
(EPA) 

U.S. Environmental 1116 1628-189-6211 Great Lakes Diatom and Water Quality 149,218 
Protection Agency Indicators 
(EPA) 

U.S . Environmental 1116 1628-189-6211 Great Lakes Diatom and Water Quality 149,218 
Protection Agency Indicators 
(EPA) 

U.S. Environmental 1117 1628-189-6212 Vegetative Indicators of Condition, Integrity, 96,596 
Protection Agency and Sustainability of Great Lakes Coastal 
(EPA) Wetlands 

U.S. Environmental 1117 1628-189-6212 Vegetative Indicators of Condition, Integrity, 96,596 
Protection Agency and Sustainability of Great Lakes Coastal 
(EPA) Wetlands 

Minnesota 1118 1663-189-6223 Spatial Analysis of Forest Landscape 15,238 
Department of Conditions in Northern Minnesota 
Natural Resources 
(DNR) 

Suburban Hennepin 1119 1653-189-6214 Managing Urban Runoff Using Real-time, 38,837 
Regional Park Community-based Monitoring to Improve 
District (EPA prime Lake Water Quality 

Fond du Lac 1128 1653-189-6217 Aquatic and Wetland Ecosystem Study of a 4,940 
Community College Restored Wild Rice Lake System 

University of North 1132 1653-189-6218 A Geomorphic Trophic Hypothesis for Arctic 56,476 
Carolina - Lake Productivity 
Greensboro (NSF 
Prime) 

U.S. Environmental 1136 1628-189-6221 Protocols for Selecting Classification Systems 249,135 
Protection Agency and Reference Conditions : A Comparison of 
(EPA) Methods 
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Sponsor ID# CUF# Project Budget 
National 1160 1617-189-6228 Development of Environmental Indicators for 18,750 
Aeronautics and the US Great Lakes Basin Using Remote 
Space Sensing Technology 
Administration, 
NASA 

National 1160 1617-189-6228 Development of Environmental Indicators for 18,750 
Aeronautics and the US Great Lakes Basin Using Remote 
Space Sensing Technology 
Administration, 
NASA 

Legislative 1162 1527-189-6225 Evaluating Timber Harvesting and Forest 6,667 
Commission for MN Management Guidelines 
Resources (LCMR) 

Itasca County Soil 1165 1676-189-6231 Lake Protection Tools for Itasca County 10,912 
and Water 

Itasca County Soil 1169 167 6-189-6230 Monitoring Diatom Algae in Northeastern 18,461 
and Water Minnesota 

National Science 1172 163 8-189-9008 Collaborative Research: Training Water 53,790 
Foundation (NSF) Science Technicians for the Future 

National Science 1172 163 8-189-9007 Collaborative Research: Training Water 59,922 
Fouridation (NSF) Science Technicians for the Future 

MN Department of 1173 1662-189-6229 Geographic Information and Decision Support 9,868 
Natural Resources Tools for Land Use Planning in the Minnesota 
(NOAA Prime) Lake Superior Coastal Zone 

Minnesota 1174 1663-189-6234 Minnesota Worm Watch - Website and 7,710 
Department of Workshops 
Natural Resources 
(DNR) 

City of Duluth (EPA 1177 1906-189-9010 Duluth Streams: Community Partnerships for 109,997 
Prime) Understanding Urban Stormwater and Water 

Quality Issues at the Head of the Great Lakes 

Mille Lacs Soil & 1195 1677-189-6237 Mille Lacs Lake Project Paleolimnology 5,055 
Water Conservation Work Plan 
Dis 

University of Notre 1196 1653-189-6238 Climate, Wetland, and Dissolved Organic 74,489 
Dame (EPA Prime) Matter Control Over UV Damage To Aquatic 

Food chains 

None I New Amount 1198 1637-189-6240 Gypsy Moth Release and Capture 27,003 
Added Temperature Study 

National Science 1246 163 8-189-6241 Wild Rice Population Dynamics and Nutrient 108,538 
Foundation (NSF) Cycles 

Estimated total 4,462,516 
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Pending Grants 

1. Axler, R., G. Host. Autonomous control of water sampling by real-time sensor networks for 
evaluating and visualizing water quality trends in the Great Lakes and inland waters . Sea 
Grant. $90,000. Funded. 

2. Basak, S.C. Assessment of health and environmental hazards of chemicals: A hierarchical 
computational approach. Agency for Toxic Substances and Disease Registry. $149,448. 
Funded. 

3. Basak, S.C., D. Hawkins Computer prediction of chemical toxicity to human cells . National 
Institute of Health. $1,720,568. 

4. Johnson, C.M., L. Johnson, P. Schoff. Effects of multiple stressors on aquatic 
communities. US EPA STARS.$ 746,433. 

5. Jones, T., C. Johnson. Metapopulation dynamics of forest amphibians in a managed landscape. 
NSF.$ 898.251. 

6. Mayasich, J, G. Niemi, -Status Assessments, F. and P2-Status Assessments. US Fish and 
Wildlife Service. $40,000. Funded. 

7. Pastor, J. LTREB: global warming and hydrological control of carbon storage in peatlands. 
NSF. $300,000. 

8. Pastor, J. Collaborative Research: Interactions among global change stressors in northern fens : 
atmospheric C02, temperature, and nitrogen deposition. NSF. $506,345. 

9. White, M., G. Host, T. Brown. Mapping native plant communities and assessing past and 
present forest composition and growth stages for the northern Minnesota and Ontario peatland 
section. 
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PROGRAM NOTES 

Natural Resources Geographic Information System Laboratory 
Projects using the GIS Laboratory (FY 03): 
Area Org Project Title 
186-2209 Water On The Web - monitoring II 
189-2758 
189-6170 
189-6191 

189-6194 
189-6199 
189-6203 
189-6208 
189-6209 
189-6210 
189-6212 
189-6214 
189-6217 
189-6218 
189-6219 
189-6221 
189-6223 
189-6224 
189-6228 
189-6229 
189-6232 
189-6238 

189-6240 
189-9010 
345-9021 

Equipment: 

Duluth area Natural Resources Inventory - wetlands and forest cover 
Minnesota integrated riparian study 
Effects of forest fragmentation on community structure and 
metapopulation dynamics of amphibians 
Dispersion and ecological interactions of clonal and sexual fish at VNP 
Ponds - Buffers - Songbirds 
Moose Browsing and Fire Regime at Isle Royale National Park 
GLEI-Main 
GLEI - Birds and amphibians 
GLEI - Fish and macro-invertebrates 
GLEI - Wetlands 
Medicine Lake - EPA 
Rice Lake I Wild Rice 
New TM classification 'scheme, Toolik, Alaska 
National Forest 01 Monitor 
GLEI - Reference areas 
Spatial assessment of MN forests 
Boreal owl: its habitat and prey in the Superior National Forest 
NASA - Remote Sensing 
Coastal Zone Management - CZM 
LCMR Forest Bird Diversity- Phase VI 
Climate, Wetland, and Dissolved Organic Matter Control Over UV 
Damage To Aquatic Foodchains - Ontonagon watershed 
Gypsy Moths 
Duluth Streams - Stormwater 
Non Point Education for Municipal Officials - Seagrant 

Pi 
Host I Axler 
Johnston 
Hanowski 

Johnson 

Johnston I Meysembourg 
Hanowski 
Moen 
Niemi 
Hanowski 
Niemi 
Johnston 
Host 
Host 
Richards 
Hanowski 
Schuldt IL. Johnson I Host 
Host 
Niemi I Hanowski I Jones 
Neimi I Wolter I Brown 
Host 
Niemi 

Johnston 

White I Host 
Host/ Axler 
Sjerven 

An additional workstation has been added (Arc5) which replaces the out of date Sun workstation, which had been 
sitting idle. This brings the number of Windows 2000 machines available for users to eight. All computer 
workstations have been upgraded to at least l.4GHz speed. Four of the machines have been upgraded with new 
motherboards, l.8GHz processors and lGbyte of memory. Most workstations have been upgraded with USB 2.0 
interface cards. This allows much more efficient data transfer speed to external hard drives, both for archival 
purposes and also for everyday use 

All user data disks have been upgraded to 120GB. We now have a total of four general purpose disks available 
for common, frequently used data (W:, X:, Y:, and Z: drives). 

Due to the huge amount of data created no commonly available tape drive systems are large enough for backup 
purposes so two backup hard disks exist for each data disk. All workstations have re-write-able CD-ROMs for 
smaller backup jobs. 

Both the HP color LaserJet 4550 and the QMS color laser printer are operating in good condition. 

Three Garmin handheld mapping GPS receivers are available for fieldwork. A Compaq H3850 color handheld 
PC was purchased for field data collection. 

Software: 
Current software versions in use: Arclnfo 8.2, Imagine 8.5, Arcview 3.3, Stereo Analyst 1.2, Photoshop 6.0, MS 
Office 2000. 
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Central Analytical Laboratory 

The Central Analytical Laboratory continues to analyze samples from a variety of projects including: 
the Itasca Soil and Water Conservation District (ISWCD), the Fond du Lac Band Environmental 
Program, the Lac Courte Oreilles Band Conservation Program and several NRRI projects including 
Vernal Pool (Lucinda Johnson-PI), Paleolimnological Assessment of Northern MN lakes (John 
Kingston-PI), and Great Lakes Environmental Indicators (John Kingston and Rich Axler-Co Pis). The 
Laboratory also provided limnological consultation to UMD Geology Department staff in designing a 
surface water environmental monitoring program for Camp Ripley, MN (Dept of Defense) and is 
performing biological and chemical analyses for the project. 

Under the direction of Elaine Ruzycki and John Amee!, it remains certified by the MN Department of 
Health (MDH) for a variety of water quality parameters relating to federal Clean Water Act and Safe 
Drinking Water Act regulatory standards. The laboratory received a site visit from the MDH in August 
and received approval through March 2002. It is also certified through the UM Radiation Protection 
Program for the use of the radioisotopes, carbon-14 and tritium, for limnological studies. John Amee! 
has become a member of the UMD Hazardous Materials Management Advisory Committee. 

Elaine Ruzycki is currently involved with the NSF project "Training water quality technicians for the 
future-a national on-line curriculum using advanced technologies and real-time data." This is a three-
year educational program that integrates advanced environmental monitoring technology into a 
semester long curriculum designed to train water quality technicians. It is an offshoot of the Water on 
the Web project that recently ended (http://wow.nrri.umn.edu), although the Internet-based basic 
science curriculum will continue at least till 2004. Elaine is assisting both outreach, through MN Sea 
Grant, and technical aspects of the project through NRRI. Both she and Jerry Henneck are responsible 
for RUSS maintenance in Ice Lake, Grand Rapids; Grindstone Lake near Sandstone; and Shagawa 
Lake in Ely as well as a modified RUSS unit in the Duluth ship canal. -Two additional units were 
deployed in the Minneapolis-St Paul metro area, at Halsteds Bay, Lake Minnetonka and at Medicine 
Lake, for a related EPA funded ongoing project called "Lake Access" (http://lakeaccess.org). 

Jerry Henneck and Jane Reed performed water quality sampling and analyses for the Great Lakes 
Environmental Indicators Project (GLEI) in western Lake Michigan and the south shore of Lake 
Superior throughout summer 2001 and are now analyzing samples and data. The Lab is involved with 
two projects with Itasca County. The first is entitled "Monitoring diatom algae in northeastern 
Minnesota: a tool for measuring past and present water quality in lakes" and involves sampling and 
coring about 60 lakes to develop paleolimnological models of nutrient loading over many decades. 
This will assist management agencies in setting more realistic goals for managing their lake's water 
quality. The second involves collaboration with Itasca County SWCD to assist with their development 
of lake protection tools. This effort will involve database development, generating hydrologic 
coefficients, and running various lake models to generate potential development scenarios . 

Jerry, Jane, and Elaine also began their involvement in Duluth Streams a new EPA EMPACT funded 
project. This project is a partnership between the city of Duluth, NRRI, MN Sea Grant, UMD 
Department of Education, MPCA, WLSSD, and the Great Lakes Aquarium. The project's primary goal 
IS to enhance public understanding of aquatic ecosystems, the influence of land uses in the watershed, 
and the importance of these systems to both economic and environmental sustainability. Preparations, 
including equipment and site selection, for the deployment of 3 in-stream monitors were initiated. The 
web site design for www.duluthstreams.org has also begun. 

John Ameel, Jane Reed, and Rich Axler are also collaborating with Apprise Technologies Inc., of 
Duluth, Minnesota, in evaluating the environmental applicability of an ultraviolet dosimeter/radiometer 
developed by Apprise primarily for industrial applications. UV-A and UV-B instruments have been 
tested in the field as part of the GLEI project and a data-logging version will be tested this fall for use 
in the amphibian projects next spring. 
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Publications 

Currently submitted, in press, or published during the quarter 
Cumulative published totals from 1985 to present 
Publications- 480, Technical Reports- 82 

Anderson, C.E., K. Chapman, M,A White, M. Cornett. Effects of browsing control on establishment 
and recruitment of eastern white pine (Pinus strobus L.) at Cathedral Grove in the Lake Superior 
highlands, Minnesota, USA. Natural Areas Journal 22:202-210. 

Axler, R.P. , J.R. Henneck, M.E. McDonald. 2001. Mine pit aquaculture in Minnesota: perspectives on 
the environmental and regulatory issues, 1988-1999. North American Journal of Aquaculture. 
Submitted. 

Baron, J.S., N.L. Poff, P.L. Angermeier, C.N. Dahm, P.H. Gleick, N.G. Hairston, Jr., R.B . Jackson, 
C.A. Johnston, B.G. Richter, A.D. Steinman. Meeting ecological and societal needs for freshwater. 
Ecological Applications. In press. 

Basak, S.C., B.D. Gute, G.D. Grunwald. Quantitative comparison of five molecular structure spaces in 
selecting analogs of chemicals . Mathematical Modeling and Scientific Computing. In press . 

Basak, S.C., B.D. Gute, D. Mills. 2002. Quantitative molecular similarity analysis (AMSA) methods 
for property estimation: a comparison of property-based, arbitrary, and tailored similarity spaces. 
SAR & QSAR in Environmental Research. Accepted. 

Basak, S.C., Mills, D., Gute, B.D., D.M. Hawkins. 2002. Predicting mutagenicity of congeneric and 
diverse sets of chemicals using computed molecular descriptors: a hierarchical QSAR approach. A. 
Benigni, ed., in Quantitative Structure-Activity Relationship (QSAR) Models of Mutagens and 
Carcinogens. In press. 

Basak, S.C., Mills, D., Gute, B.D., Balaban, A.T., Basak, K., Grunwald, G.D. 2000. Use of 
mathematical structural invariants in analyzing combinatorial libraries: a case study with Psoralen 
derivatives, In: D.K. Sinha, S.C. Basak, R.K. Mohanty, I.N. Basumallick, eds., Some Aspects of 
Mathematical Chemistry. Visva-Bharati University, India. In press. 

Basak, S.C., D. Mills, D.M. Hawkins, H.A. El-Masri . Prediction of tissue - air partition coefficients: a 
comparison of structure-based and property based methods. SAR and QSAR in Environmental 
Research. Accepted. 

Brown, T.N., C.A. Johnston, K.R. Cahow. Lateral flow routing into a wetland: field and model 
perspectives. Geomorphology. In press. 

Guo, X., Randie, M. Basak, S.C. 2000. A novel 2-D graphical representation of DNA sequences of low 
degeneracy, Chemical Physics Letters. Submitted. 

Gute, B.D., S.C. Basak, D. Mills, D.M. Hawkins. 2002. Tailored similarity spaces for the prediction of 
physicochemical properties. Internet Electronic J oumal of Molecular Design. In press. 

Hale, C.M., J. Pastor. Nitrogen content, decay rates, and decompositional dynamics of hollow versus 
solid hardwood logs in old growth and mature hardwo od forests of Minnesota, USA. Canadian 
Journal of Forest Research. Submitted. 

Hanowski, J . M. Habitats and landscapes used by breeding Golden-winged Warblers in Western Great 
Lakes Forests . The Loon. In press. 

Hanowski, J ., N. Danz, J. Lind and G. Niemi. Does amount of tree basal area removed from riparian 
forests impact breeding bird communities? Submitted 

Hanowski, J. M, G. J. Niemi. Response of breeding birds to riparian forests along a stream width 
gradient. Submitted. 

Hanowski, J. , N. Danz, J. Lind, G. Niemi. 2002. Breeding bird response to riparian forest harvest and 
harvest equipment. Forest Ecology and Management. In press. 

Henneck, J ., R. Axler, B. McCarthy, S. Monson Geerts, S. Heger Christopherson, J. Anderson, J. 
Crosby. Onsite treatment of septic tank effluent in Minnesota using SSF constructed wetlands: 
performance, costs and maintenance. 9th National Symposium on Individual and Small 

· Community Sewage Systems, Amer Soc. Agric. Engin., Austin, TX, March 2001. In press. 
Johnson, L.B ., D. Breneman, C. Richards. Macroinvertebrate community structure and function 

associated with large wood in low gradient streams. Regulated Rivers. In press. 
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Kadlec, R.H., R. Axler, B. McCarthy, J. Henneck. 2001. Subsurface treatment wetlands in the cold 
climate of Minnesota. In Advances in Ecological Sciences, U. Mander, Editor, Constructed 
Wetlands for Wastewater Treatment in Cold Climates. In press. 

Kingston, J.C. 2002. Araphid and monoraphid diatoms. Pp. 595-636 in J. Wehr and R. sheath, eds. 
Freshwater Algae of North America. Academic Press, San Diego. In press. 

Martin, M.J., G.E. Host, K.E.Lenz, J.G.Jsebrands. 2001. Simulating the growth response of aspen to 
elevated ozone: a mechanistic approach to scaling at leaf-level model of ozone effects on 
photosynthesis to a complex canopy architecture. Environmental Pollution. In press. 

McCarthy, B., S. Monson Geerts, R. Axler, J. Henneck, S. Heger, J. Crosby, M. Guite. The year-round 
use of drip technology using septic tank effluent in Minnesota. 9th National Symposium on 
Individual and Small Community Sewage Systems, Ameri Soc Agric. Engin., Austin, TX, March 
2001. In press. 

McCarthy, B.J., R. Axler, S. Monson Geerts, J. Henneck, I.Crosby, P. Weidman. Cold weather 
operation and performance of alternative treatment systems in northern Minnesota. In Proceedings 
for the National On-Site Wastewater Recycling Association 81

h Annual Conference, November 3-6, 
1999 Jekyll Island, Georgia. Submitted. 

McClain, M.E., E.W. Boyer, C.L. Dent, S.E. Gergel, N.B. Grimm, P.M. Groffman, S.C. Hart, J.W. 
Harvey, C.A. Johnston, E. Mayorga, W.H. McDowell, Pinay. Biogeochemical hot spots and hot 
moments at the interface of terrestrial and aquatic ecosystems. Submitted. 

Moen, R.A., J. Pastor, Y. Cohen. Effects of animal activity on GPS telemetry location attempts. 
Wildlife Biology. Accepted. 

Monson Geerts, S., B. McCarthy, R. Axler, J.Henneck, S. Heger, I.Crosby, M.Guite. Submitted. 
Performance of peat filters in the treatment of domestic wastewater in Minnesota. Ninth National 
Symposium on Individual and Small Community Sewage Systems, Amer Soc. Agric. Engin., 
Austin, TX, March 2001 

Natarajan, R., I. Nirdosh, S.C. Basak, D. Mills. QSAR modeling of flotation collectors using principle 
components extracted from topological indices. Journal of Chemical Information and Computer 
Science. Accepted. 

Opitz, D.W., S.C. Basak, B.D. Gute. Creating hazard assessment models by filtering numerous 
theoretical descriptors of compound structure. Submitted. 

Pastor, J.B. Peckham, S. Bridgham, J . Weltzin, J. Chen. 2002. Plant community dynamics, nutrient 
cycling, and alternative stable equlibria in peatlands. The American Naturalist 160(5):553-568. 

Pastor, J., Y. Cohen, R.A. Moen. Herbivore effects on landscape level processes. Ecosystems. In press . 
Pundsack, J.W., R.E. Hicks, R.P. Axler. Effect of alternative on-site wastewater treatment on the 

viability and culturability of Salmonella choleraesuis . Applied and Environmental Microbiology. 
Submitted. 

Randie, M., Balaban, A.T., Basak, S.C. 2000. On two-dimensional and three-dimensional molecular 
descriptors, Croatica Chemica Acta. Submitted. 

Randie, M. Basak, S.C. 2002. A comparative study of proteomics maps using graph theoretical 
biodescriptors. Journal of Chemical Information and Computer Sciences. In press. 

Randie, M., Basak, S.C. 2000. Characterization of DNA primary sequences based on the average 
distance between bases, Journal of Chemical Information and Computer Science. Submitted. 

Randie, M., Basak, S.C. 2000. Variable molecular descriptors, In: Some Aspects of Mathematical 
Chemistry, D.K. Sinha, S.C. Basak, R.K. Mohanty and I.N. Basumallick, eds., Visva-Bharati 
University, India. In press. 

Randie, M., A. Nandy, S. C. Basak. 1999. On numerical characterization of DNA primary sequences. 
Journal of Cpmputational Chemistry. Submitted. 

Randie, M., Novic, M., Vracko, M. 2002. On characterization of dose variations of 2-D proteomics 
maps by matrix invariants. Journal of Proteome Research. In press. 

Randie, M., I.Zupan, M. Novic, B.D. Gute, S.C. Basak. 2002. Novel matrix invariants for 
characterization of changes of proteomics maps. SAR & QSAR in Environmental Research. 
Accepted. 
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Richards, C., F.J. Kutka, M.E. McDonald, G.W. Merrick, P.W. DeVore. Life History and temperature 
effects on catch of northern Orconectid crayfish. Hydrobiologia. In press. 

Schoff, P.K., C.M. Johnson, A.M. Schotthoefer, J.E. Murphy, C. Lieske, R.A. Cole, L.B. Johnson, 
V.R. Beasley. Curren prevalence of malformed frogs: estimations based on collections from 
randomly selected sites. Draft. 

White, M.A. Brown, T.N., and G.E. Host. 2002. Landscape analysis of risk factors for blister rust 
(Cronartium ribicola) on eastern white pine (Pinus strobus L.) in the Mixed Forest Province of 
Minnesota, USA. Canadian Journal of Forest Research 32:1639-1650. 

Wolter, P.T., M.A. White. 2002.Recent forest cover type transitions and landscape structure changes in 
northeast Minnesota. Landscape Ecology 17:133-155. 
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Library Activities 

ADMINISTRATION 

The NRRI Library Advisory Committee has begun meetings again this quarter. EBSCO has been 
chosen as our library's journals vendor. Katy Larson will be Sue Hendrickson's backup in the library, 
and will be involved in some training and processing of the journal invoices and procedures. 

FACILITIES AND EQUIPMENT 

NRRI Library received a site visit in July from two Minitex librarians, Dave Paulson and Carol 
Nelson. Sue Hendrickson gave them a tour of NRRI, and our library. Information on interlibrary 
loans and procedures was discussed. 

LIBRARY SERVICES 

Research 

Online literature searches provided this quarter for the following : 

• Birch Bark • Climate change 
• Copper, gold ores • Proteomics, current citations 
• Patents (searches) • Sudden Oak Death 
• QSAR • Frog deformations 
• Iron ore reduction • Wildlife corridors 
• Herbicides/pesticides and QSAR/QSPR • Environmentally friendly polymers 
• Wetlands • Lignin 
• Funding sources • Author citations 
• Peatland restoration • Laccase oxidized wood fibers 
• Poplar (roots) • Great Lakes landscapes 
• Hybrid Poplar plantations • Riparian and instream characteristics 
• Wood composites • Riparian and benthos 
• Wetlands classification systems • Forest landscapes 
• Soil (grants) • Riparian mapping 
• Proteomics and human toxicology • QSPR and soils 
• Lignin (from Poplar) • Toxicity and QSAR,QSPR 
• Genomics and toxicology • QSAR,QSPR and antibiotics 
• Great Lakes Indicators • Invasive species 
• Ecosystem diversity • Forest products 
• Algal blooms • Confidential search (financial information) 
• Peat, peatlands • Gypsy moths 
• Birds • Natural resources grant searches 
• Phytochemicals and environment • White pine 
• Forest fire models • Composites 
• Betulinic acid • Table of Contents 
• Structure-Activity relationships current lit • Sphagnum 
• Woodpeckers • Current Contents searching (forestry) 
• Bats • Electrophoresis journal (table of contents) 
• Crumb rubber • Proteomics journals (table of contents) 

5.1 IN-RRI Ouarterlv Reoort I Julv-Seotember 2002 



Interlibrary Loans The following is a summary for the period of July 1, 2002 - Sept 30, 2002. 

Minnesota Region (Minitex) 
UMD Libraries 
US Libraries (OCLC) 
Other US Libraries (Direct) 
Total 

CAR TD 
CWE 
CED 
Central 

Borrowing Organizations 

Minnesota Region (Minitex) 
US Libraries (OCLC) 
US Libraries (Direct) 

ACQUISITIONS 

Materials Borrowed 

Use of Borrowed Materials by NRRI Centers 

Material Loaned to Other Libraries 

The library cataloged 22 new items this quarter. 

No. of Documents 

153 
010 
016 
010 
189 

No .. Of Documents 

027 
162 
000 
000 

No. of Documents 

006 
017 
003 
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PUBLIC RELATIONS ACTIVITIES 

THIRD QUARTER 2002 

During the third quarter of 2002, coverage of NRRI amounted to an official commercial advertising 
equivalent of $60,621.35. NRRI had a total of 42 stories placed in print and TV. 

Of 31 print stories, 10 stories were run in the Duluth media and 19 throughout Minnesota and two in 
the Twin Cities. 

We had five TV stories placed locally and in the Twin Cities. Stories covered our forest software, 
SUSTAIN 1.1 and our gypsy moth research. 

Public relations staff members are continuing to send our news releases statewide when it is applicable. 
This has resulted in increased coverage and visibility of NRRI research. 

NRRI' s web pages are continually being updated to include important news releases and stories of 
local interest. A current list of jobs is available on the site, too. 

VISIBILITY 

NRRI hosted an estimated 22 people on tours during the third quarter. We had three stories on 
Minnesota Public Radio and one story on the All News Channel, which was a cable news network. · 
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