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L_etter from the Director

I am very pleased to summarize accomplishments and other activities of the
Sustainable Futures Institute (SFI) faculty and students. Progress in all areas of
SFI could not have been achieved without the efforts of Professor Ann Maclean,
Deputy Director, and the SFI professional staff, Dr. Richard Donovan, Dr. Robert
Handler, and Melanie Yang. This academic year 2009-2010 has been a very busy
and productive period. We continue to develop sustainability courses and a
Graduate Certificate in Sustainability and offer them to graduate and undergra-
duate students at Michigan Tech. Our ongoing partnership Southern University-
Baton Rouge continues in support of one Certificate course. We have begun to
offer some of these courses online for students who are either away from campus
on coop or internships or are career professionals at major corporations who wish
to gain additional knowledge of sustainability and skills in evaluating projects and

technologies on sustainability. Enrollment in these courses remains strong and
demand for the Certificate is high partly due to our first cohort of students from
the MBA program in the School of Business and Economics. We continue our ongoing initiatives to influence
sustainability education beyond the university by engaging high school teachers from across the U.S in a Summer
Teacher Institute. Select teachers come to campus for a week-long lecture and laboratory experience in forest-based
biofuels. Bus loads of high school students from across the UP visit campus for an afternoon of lectures and
laboratory tours. Both of these programs are supported by a National Science Foundation grant led by Ann Maclean
with participation by faculty in Engineering, School of Forest Resources and Environmental Science, and Social
Sciences.

Dr. David Shonnard (ChE)

Research activity continues an upward trend in all technical areas of sustainability in the Institute, supported by the
talent and efforts of 98 faculty members from nearly every academic college and school at Michigan Tech, 81
graduate SFI scholars, undergraduate researchers, and professional staff. Research efforts are led by both individual
faculty investigators and also by the Directors of several SFI centers, including Dr. Alex Mayer (Michigan Tech
Center for Water and Society), Dr. Michael Mullins (Center for Fundamental and Applied Research in Nanostruc-
tured and Lightweight Materials), Dr. Gerard Caneba (Center for Environmentally-Benign Functional Materials),
Dr. Kurtis Paterson (D80 Center), Dr. John Gershensen (Materials, Design, and Manufacturing for Sustainability),
Dr. David Shonnard (Wood-to-Wheels Initiative), and Dr. Neil Hutzler (Center for Science and Environmental
Outreach). Total research and education projects stand at 55 with funding from government agencies, industry,
foundations, and international aid organizations.  Other important research statistics include 81 peer-reviewed
research publications, 2 books, 16 book chapters, 7 reviews, 32 conference proceedings papers, and 158 presenta-
tions. Graphs and tables showing scholarly activity by SFI faculty and students appears at the end of this report.

This year we also engaged in a very large-scale multi-university proposal to the National Science Foundation to
establish an Engineering Research Center on the theme of forest-based biofuels. This activity is described in the SFI
Highlight of the Year section of this report.

This annual report for the year 2009-2010 contains a list of projects, publications, and other accomplishments in the
key focus areas of the SFI: 1. Water Resources, 2. Energy, 3. Manufacturing and Materials, 4. Education, and 5.
Outreach. 1 invite your comments and continued interest and support in sustainability research, education, and
outreach at Michigan Tech.

David Shonnard, SFI Director
Richard and Bonnie Robbins Chair Professor in Sustainable Use of Materials
Department of Chemical Engineering
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1.0 Research
1.1 SFI Highlight of the Year — Wood-to-Wheels ERC

This past academic year was dominated by the large effort that the SFI staff and SFl-affiliated faculty have made in
developing a large multi-university proposal on the Wood-to-Wheels initiative. On July 15 2009, Michigan
Technological University submitted a pre-proposal to the National Science Foundation Engineering Research Center
(ERC) program. The proposal, “NSF Engineering Research Center for Sustainable Forest-Based Biofuels
Transportation Systems—Wood-to-Wheels (W2W)”, was itself the result of several months of concerted effort and
the culmination of years of planning by the Sustainable Futures Institute. In February of 2010 the Principal
Investigator of the program, Dr. David Shonnard, was informed that the W2W ERC proposal was one of 29
proposals that had been invited to submit a full proposal.

The W2W ERC is an international partnership linking nearly 30 faculty at Michigan Tech with researchers at lowa
State University, Purdue University, Southern University-Baton Rouge and Luled University of Technology
(Sweden). Our overall goal is to lead the establishment of a commercial and sustainable forest-based biofuels
industry producing infrastructure-compatible green diesel (GD). After 10 years, we envision several commercial-
scale green diesel facilities producing greater than 1 billion gallons GD / yr supplied by over 3 million acres of high
productivity plantations and with GD combusted in clean and energy efficient green diesel powered vehicles. The
industry supported by the W2W ERC will supply sustainable and renewable transportation fuel to the major urban
centers in the Upper Midwest region.

Goal and 10-Year Outcomes of W2W ERC

the (W2W) ERC will establish a new forest-based bigfuels industry

Plantations
Poplar Larch
Pine
>3 million acres

2020

Green Diesel i
Biorefineries
> 1 billion gal/yr

Green Diesel
Engines and
Vehicles

ERC

Affiliated universities also include Princeton University, the University of South Florida and the University of
Wisconsin-Madison. In addition, the program includes 28 companies who have committed to become members of
the W2W ERC Industrial partnership program. In total the program represents collaboration among nearly 50
universities, national labs, economic development agencies, private businesses and international institutions. The
five year (with the potential for a five year renewal), $18.5 million program seeks to create a new forest based
biofuels industry by conducting a research program across the entire value chain (from wood to wheels). The
research program is organized into four thrusts: Sustainable Forest Systems, Pyrolysis-Based Conversion Processes,
Energy Utilization of Advanced Biofuels and Integrated Sustainability Assessment/Decision Making.
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Unique W2W ERC Research Vision

the Wood to Wheels (W2W) ERC will become a global leader in transformative research,
technology innovation, and commercialization in forest-based, infrastructure-
compatible green diesel for vehicular transportation

Thrust3 Sustainable
Advanced ENgines e
Using Green Diesel | Mobility

$ »

Native Thrust2

Pyrolysis and
Catalytic Upgrading

¢

Thrust4
Integrated Sustainability Assessment and Decision Making

Trees Pine

Larch

The full proposal was submitted on May 5, 2010. In July of 2010, Dr. Shonnard was informed that the W2W ERC
program was one of eleven that had been selected for a site visit by a National Science Foundation ERC review
panel. On August 31 and September 1, 2010, Michigan Tech hosted the NSF Site Visit Team, university partners,
and industry partners for a series of presentations to detail the expansive W2W program, respond to reviewer
criticisms of the full proposal, and respond to Site Visit Team questions. The site visit was the culmination of
months of effort by the Sustainable Futures Institute staff, ERC participants and the staff of many departments
across the campus. Preparations included organizing / executing two virtual mock site visits, organizing /executing
a full rehearsal, preparation of over two hundred presentation slides, preparation of printed material, coordination of
travel accommodations for over 50 participants and preparation of facilities at the MUB and Lakeshore Center. The
26-page report from the NSF SVT outlined several areas for improvement that required a detailed response by the
W2W ERC participants.

On October 15 2011, Dr. Shonnard and the W2W proposal team submitted a 66 page response to the SVT report in
preparation for the required Reverse Site Visit to Washington DC. The SVT report response provided the ERC team
with an opportunity to refine and expand upon the comprehensive effort. It required coordination of nearly twenty
individual research faculty from four universities. On November 5, 2010, the long journey of the ERC proposal
effort culminated in a one half hour summary presentation in Washington, DC to the NSF ERC Awards
Recommendation Panel. This presentation was followed by another one half hour question and answer session.
We have been informed by the ERC program manager that the NSF Engineering Research Center for Sustainable
Forest-Based Biofuels Transportation Systems—Wood-to-Wheels (W2W) has been selected as one of six
recommended for funding. We are now awaiting Congressional approval of federal agency budgets.

1.2 SFI Projects

New Projects

Project: The Nano-Interface between Material Science and Organometallic Chemistry
Sponsor: American Chemical Society, $100,000 (9/1/2010-8/31/2012)
Investigator: Dario J. Stacchiola

New Projects under Wood-to-Wheels Initiative
Leader: David Shonnard (ChE)

Project: Life Cycle Assessments of PyGasoline and PyDiesel From Different Regional Feedstocks: Corn Stover,
Switchgrass, Sugar Corn Bagasse, Waste Wood and Forest Residues

Sponsor: UOP, LLC. , $125,002 (5/1/2010-7/31/2011)

Investigator: David Shonnard (ChE)

Project: Carbon Footprint Analysis of IH2 Biofuels: Proposed Detailed Analyses
Sponsor: Gas Technology Institute (GTI), $50,001 (6/1/2010-3/31/2011)
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Investigator: David Shonnard (ChE)

Project: Working Bugs/MTU Center of Energy Excellence: Hydrolysis Research to Produce Sugars and Amino
Acids from Defatted Dry Mill Syrup and other Renewable Resources

Sponsor: Working Bugs LLC, $119,999 (2/15/2009-2/14/2012)

Investigator: David Shonnard (ChE)

Project: Alpena Prototype Biorefinery Center of Energy Excellence C5 Fermentation Improvement Project:
Enzymatic Hydrolysis Testing Program

Sponsor: American Process Inc, $65,002 (3/15/2010-12/31/2010)

Investigator: David Shonnard (ChE)

Project: Planning Grant: I/UCRC for Joining the Center for Bioenergy Research and Develpment
Sponsor: National Science Foundation, $12,978 (5/15/2010-4/30/2011)
Investigator: David Shonnard (ChE)

Project: Life Cycle Assessments (LCAs) in Support of UOP and Envergent Renewable Energy and Chemicals
Projects in 2010

Sponsor: UOP, LLC, $80,503 (5/1/2010-4/30/2011)

Investigator: David Shonnard (ChE)

Project: Life Cycle Assessments of Hydro-Renewable Jet from Jatropha Grown in Mexico: Greenhouse Gas
Emissions and Cumulative Energy Demand

Sponsor: Desc Coporativo, S.A, $18,063 (9/6/2010-12/6/2010)

Investigator: David Shonnard (ChE)

Project: Life Cycle Assessments to Support Sustainable Algae-Based Biofuels Production for the National Alliance
for Advanced Biofuels and Bioproducts

Sponsor: UOP, LLC, $44,995 (10/1/2010-9/30/2011)

Investigator: David Shonnard (ChE)

New Projects under Center for Science and Environmental Outreach
Director: Neil Hutzler (CEE), Joan Chadde (Coordinator)

Project: Great Lakes Maritime Transportation (GLMT) Education for K-12 Teachers
Sponsor: UW-Superior (Great Lakes Maritime Research Institute) and UW-Madison $40,000 (10/09-11/10)
Investigator: Joan Chadde

Project: Brining Environmental Education to Urban Teachers (Detroit & Pontiac)
Sponsor: Michigan Space Grant Consortium, $10,000 (05/2009-06/2010)
Investigator: Joan Chadde

Project: Funding for UP teachers to attend Michigan Alliance for Environmental & Outdoor Educa-tion (MAEOE)
conference Oct.8-10, 2010

Sponsor: Upper Peninsula Environmental Coalition, $500 (2010)

Investigator: Joan Chadde

Project: Investigating Stream Health---Stream Monitoring Field Trip
Sponsor: Upper Peninsula Environmental Coalition, $494 (2010)
Investigator: Joan Chadde

Project: Lake Superior Stewardship Initiative Implementation Grant

Sponsor: Great Lakes Fishery Trust, $175,000 (07/01/2009-03/01/2011)

Investigator: Shawn Oppliger, Joan Chadde

Project: Conducting A Remotely-Operated Vehicle Workshop for Upper Peninsula Teachers
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Sponsor: Michigan Space Grant Consortium, $10,000 (05/2010 - 04/2011)
Investigator: Joan Chadde

Project: Brining Environmental Education to Urban Teachers (Detroit)
Sponsor: Michigan Space Grant Consortium, $15,000 (2010-2011)
Investigator: Joan Chadde

New Projects under D80 Center — Engineering Development for Humanity

Project: International: Developing Global Engineers and Scientists through Collaborative Technology Innovation
for Public Health Improvements in Tanzania

Sponsor: National Science Foundation, $145,467 (7/1/2009-6/30/2012)

Investigator: Kurt Paterson

Ongoing Projects

Project: BE/MUSES: Renewable Energy from Forest Resources: An Investigation into the Viability of Large-Scale
Production of Sustainable Transportation Fuels from Lignocellulosic Biomass

Sponsor: National Science Foundation, $1,700,002 (9/1/2005-8/31/2011)

Investigator: Ann Maclean (PI)

Project: US-Egypt Cooperative Research: Preparation of Rice-Waste Reinforced Urea-Formaldehyde Composites
with Improved Moisture Resistance

Sponsor: National Science Foundation, $30,000 (2/1/2007-1/31/2011)

Investigator: Patricia A. Heiden

Project: CPATH CDP: Integrating Sustainability Into Undergraduate Computing Education
Sponsor: National Science Foundation, $144,555 (7/1/2008-6/30/2011)
Investigator: Yu Cai

Project: Investigation into the Enhancement of Thermoplastic Polymers with Conductive Nano Materials
Sponsor: Boeing Co., $370,737 (5/1/2008-8/31/2012)
Investigator: Julia King

Project: US—Egypt Cooperative Research: Preparation of Rice-Waste Reinforced Urea-Formaldehyde Composites
with Improved Moisture Resistance

Sponsor: National Science Foundation $41,053 (2/1/07 to 1/31/11)

Investigator: Patricia Heiden (CH)

Ongoing Projects under Wood-to-Wheels Initiative

COEE Project 1: Feedstock Supply Chain Model

Sponsor: State of Michigan $385,000 (1/1/09 —4/11)

Principal Investigators: David Watkins (MTU) and Christopher Peterson (MSU)

MTU Investigators: Dana M. Johnson (SB&E), Bill Knudsen (ECE), James Pickens (SFRES), James Frendewey
(SB&E), Barry D. Solomon (SS), Greg Graman (SB&E), .

COEE Project 2: Increasing Sustainable Biomass Feedstock Availability

Sponsor: State of Michigan $345,557 (1/1/09 — 1/11)

Principal Co-Investigators: Robert E. Froese, (MTU SFRES) and Karen Potter-Witter (MSU Forestry)
MTU Investigators: Kathleen E. Halvorsen (SS & SFRES) Ann L. Maclean and Linda M. Nagel (SFRES)

COEE Project 3: Improving Forest Feedstock Harvesting, Processing and Hauling Efficiencies
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Sponsor: State of Michigan $549,674 (1/1/09 - 4/12)
Principal Co-leaders: Ajit Srivastava (MSU Dept of Biosystems & Ag Eng) and David Shonnard (MTU ChE)
MTU Investigators: Robert E. Froese (SFRES), Pasi Lautala and Terrence McNinch (Transportation Inst.)

COEE Project #4: Outreach, Extension and Technology Transfer for the Feedstock Supply Chain

Sponsor: State of Michigan $79,336 (5/09 to 12/2010)

Principal Co-leaders: Karen Potter-Witter (MSU Forestry) and Kristin Schmitt (Northern Institute of Applied
Carbon Science, SFRES)

Project: C5 Fermentation Improvement Project: An MTU Subcontract to Alpina Prototype Biorefinery Center of
Energy Excellence.

Sponsor: American Process Inc., $321,138 (2/1/09 to 8/20/11)

Investigators: David Shonnard (ChE) and Sue Bagley (BS)

Project: Expanded Life Cycle Assessments of Biofuels, Petroleum Diesel, and Synthetic Diesel: Screening and
Detailed Assessments

Sponsor: United Oil Products, $79,448 (1/1/08 to 8/31/09)

Investigator: David Shonnard (ChE)

Project: A Systems Approach to Improve Processing Efficiency of Biomass for Co-Production of Biofuels and
Biopolymers

Sponsor: General Motors $275,027 (1/1/08 — 1/31/10)

Investigators: David Shonnard (ChE), Sue Bagley (BS), and Patricia Heiden (CH)

Ongoing Projects under Center for Science and Environmental Outreach

Project : Bringing Environmental Education to Urban Schools in Michigan Initiative
Sponsor: Michigan Space Grant Consortium: $9,552 (5/2008-4/2009)
Investigator: Joan Chadde (CSEO)

Project: Family Engineering for Parents and Elementary-Aged Children
Sponsor: National Science Foundation, $663,474 (5/15/08 to 4/30/09)
Investigators: Neil Hutzler (CEE) & Joan Chadde (CSEQ)

Project: Lake Superior Stewardship Initiative

Sponsor: Great Lakes Fishery Trust, $175,000 to CCISD (subcontract to MTU: $55,540) 8/2009 to 2/2011
Great Lakes Fishery Trust, $200,000 to CCISD (subcontract to MTU: $70,000) 1/2008 to 6/2009
Investigator: Joan Chadde and Lloyd Wescoat (CSEQO) Shawn Oppliger (CCISD)

Project: Outdoor Science Investigations Field Trip Program
Sponsor: Kinship Foundation, $125,000 (07/2007-06/2012)
Investigator: Joan Chadde

1.3 Michigan Tech Center for Water and Society

Director: Alex Mayer (GMES)

New Projects

Project: Enhancing the Capacity for Sustainable Forest Management in Chiapas and Oaxaca
Sponsor: Higher Education for Development, $250,000 (2/16/2009-9/30/2010)
Investigator: Alex Mayer
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Project: New GK12 Global Watershed: Integrating Rural and Global Perspectives with Research and Technological
Advances

Sponsor: National Science Foundation, $2,499,352 (9/1/2009-8/31/2014)

Investigator: Alex Mayer

Project: Monitoring Zebra Mussel Phosphorus Excretion
Sponsor: Michigan Dept of Environmental Quality, $61,103 (9/1/2009-8/31/2011)
Investigator: Martin T. Auer

Project: Bioavailability and Phosphorus Management for Onondaga Lake
Sponsor: Upstate Freshwater Institute Inc, $85,555 (1/1/2010-8/31/2011)
Investigator: Martin T. Auer

Project: Integrated Modeling and Experimental Evaluation of Hydrodynamic and Microbial Controls on DNAPL
Dissolution and Detoxification

Sponsor: National Science Foundation, $376,192 (12/28/2009-8/31/2012)

Investigator: Jennifer G. Becker

Project: Analysis of Hydrogeochemistry of Upland-Peatland Waterlands Using Isotopic Tracers
Sponsor: Department of Agriculture, $7,826 (5/20/2010-4/30/2011)
Investigator: Alex Mayer

Project: A Linked Sediment-Water Column Model for Onondaga Lake
Sponsor: Upstate Freshwater Institute Inc, $54,474 (1/1/2010-5/31/2011)
Investigator: Martin T. Auer

Ongoing Projects

Project: Erosion Reduction by Air Entrainment, Phase 2
Sponsor: South Florida Water Management District, $44,999 (4/1/09 to 10/1/09)
Investigators: Brian Barkdoll (CEE) and Mohan Rao (MEEM)

Project: Component 3, Compile and Analyze Regional Data Sets: Work Plan FY2009, Water Quality Management
Program, United States EPA Clean Water Act sect. 106

Sponsor: United States EPA, $19,999 (1/1/09 to 12/31/09)

Investigator: Casey Hutchens (BS) in collaboration with Little River Band of Ottawa Indians

Project: Sustainable Development for Rural Communities: Social, Health, Economic, and Environmental Advances
Sponsor: US Department of Education $180,000 (9/1/2008 - 8/31/2012)
Investigators: Alex Mayer (CEE/GMES), Carol MacLennan (SS), and Blair Orr (SFRES)

Project: Enhancing the Capacity for Sustainable Forest Management in Chiapas and Oaxaca
Sponsor: Higher Education in Development/USAID $250,000 (1/1/2009 - 12/31/2011)
Investigators: Alex Mayer (CEE/GMES), Kathleen Halvorsen (SFRES/SS)

Project: Streamside Lake Sturgeon Culture for the Ontonagon River
Sponsor: Michigan DNR $ 33,846 (10/1/07 to 9/30/2011)
Investigators: Nancy Auer (BS) and Edward Baker (DNR)

Project: Collaborative Research: The Carbon Balance of Lake Superior: Modeling Lake Processes and
Understanding Impacts on the Regional Carbon Budget

Sponsor: National Science Foundation $242,199 (8/1/06 - 7/31/10)

Investigators: Galen A. McKinley, Chin Wu, and Ankur Desai of University of Wisconsin - Madison

Noel Urban (CEE) of Michigan Technological University
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Project: Modeling and Analyzing the Use, Efficiency, Value and Governance of Water as a Material in the Great
Lakes Region through an Integrated Approach

Sponsor: National Science Foundation MUSES program $1,078,322 (9/1/07 to 8/31/2012)

Investigators: Alex Mayer (GMES), David Watkins (CEE), Qiong Zhang (SFI), James Mihelcic (USF), Julie
Zimmerman (Yale), and Sheila Olmstead (Yale)

Project: Characterizing Lessons Learned from Federal Biomass Removal Projects
Sponsor: US Forest Service $35,603 (9/19/07 to 12/31/10)
Investigator: Kathleen Halvorsen (SFRES/SS)

Project: S-STEM Program: Graduate Student Scholarships to Advance a Global Outlook of Economic and Social
Prosperity that Protects the Environment

Director: Judith A. Perlinger (CEE)

Sponsor: National Science Foundation, $599,978 (6/2008 to 9/2012)

Faculty: Veronica Griffis, Alex Mayer, Kurtis Paterson, (CEE) and Jacqueline Huntoon, Graduate School
Administrative Staff: Marie A. Ryding, Madeline Mercado Voelker, Kirsten L. Holles

1.4 Center for Fundamental and Applied Research in

Nanostructured and Lightweight Materials
Director: Michael E. Mullins (ChE)

Project: SFI/Center for Fund & App Res in Nanostructured and Lightweight Materials (CNLM)
Sponsor: U.S. DOE $1,230,001 (8/1/08 to 1/31/10)
Investigator: Michael E. Mullins

Research in the following seven areas is funded by the above mentioned US DOE grant:

1.) Project: Development of Lightweight, Thermally Conductive Bipolar Plates for Improved Thermal Management
in Fuel Cells

Investigators: Julia King and Jason Keith (ChE)

2.) Project: Exploration of pseudomorphic overlayer bimetallic catalysts for CO removal following fuel reforming
to minimize electrode poisoning

Investigator: Joseph Holles (ChE)

3.) Project: Development of Hybrid Nanocomposites
Investigator: Michael Mullins (ChE)

4.) Project: Development of Oriented Polymeric Materials for Membrane Applications
Investigator: Ryan J. Gilbert (ChE)

5.) Project: 5. Preparation of graphitic carbon foam current collectors
Investigators: MTU: Tony Rogers (ChE); Clemson University: O. Mefford

6.) Project: Development of lightweight carbon electrodes using graphitic carbon foams for battery and fuel cell
applications
Investigators: Tony Rogers, Bahne Cornilsen with students Matthew Chye and Wen Nee Yeo (ChE)

7.) Project: Movement of Water in Fuel Cell Electrodes
Investigator: Jeffrey Allen

Other Nanostructured and Lightweight Materials Projects Projects

10



Sustainable Futures Institute Annual Report 2009

Project: Investigation into the Enhancement of Thermoplastic Polymers with Conductive Nano Materials
Sponsor: Boeing $420,391 (5/1/08 to 8/31/12)
Investigator: Julia King (ChE)

1.5 Center for Environmentally Benign Functional Materials

Directors: Gerard Caneba (ChE)

The mission of the CEBFM is to increase and then sustain research activities into the synthesis, characterization, and
analysis of materials that are capable of performing multiple functions in a wide variety of applications. CEBFM
researchers from traditional departmental and disciplinary boundaries gather to create a knowledge-base that can
assist in further development of technologies for challenging applications critical to the growing technological needs
of the US and the world.

1.6 Materials, Design, and Manufacturing for Sustainability

Project: Collaborative Research: Institute/University Cooperative Research Center (I/UCRC) on Assembly
Research

Sponsor: National Science Foundation, $10,000 (12/10/08 to 10/20/10)

Investigators: Jamie Camelio (MEEM), and John Gershenson (MEEM)

The I/UCRC on Assembly Research is composed of faculty, graduate students, and laboratory facilities from the
University of Michigan and Michigan Tech, and at least ten industry and/or government organizations that
collectively fund and direct research activities. This grant enables participants to plan travel to various industries to
recruit them for the Center and explain the goal, mission and technology transfer potential of the various
industries of the Assembly Design and Manufacturing program. The rationale for forming this collaborative center
is that innovative assembly and design manufacturing practices will play critical roles in U.S. industry’s ability to
compete on the global market. Members directly participate in graduate student education and training, producing a
workforce knowledgeable in industrially relevant research and providing access to those students as they prepare for
industry employment.

2.0 Education

SFI’s education programs cover a variety of interdisciplinary activities, including an NSF Integrative Graduate
Education and Research Traineeship project (IGERT), seminars, and courses, as well as ongoing curriculum
development efforts. In addition to the programs listed in this section, many other projects throughout this report
also contain vital educational components.

Education Project

Project: SF IGERT (Integrative Graduate Education and Research Traineeship)
Sponsor: National Science Foundation (2/1/04 to 7/31/11)
Director: David Shonnard (Chemical Engineering)

The following students have been supported by IGERT in the past 6 years:

Student Name = Department Advisor Graduation Date  cyrrent Position
Rodwick Barton Drs. Jason Keith and Working at Boeing,
Carter ChemEng Julie King 08/2008 Washington State

Visiting Young

Drs. John Scientist at the
Abigail Clarke- Sutherland and Chinese Academy
Sather MEEM Qiong Zhang 09/2009 of Sciences (CAS)

11
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Josh Cowden CEE
Lauren Fry CEE

Valerie Fuchs CEE

Karl Haapala MEEM
Deborah
Huntzinger GEO

Margot Hutchins = MEEM

Michelle Jarvie CEE

Jill Jensen ChemEng
Cory McDonald = CEE
Christopher

Polonowski MEEM
Meredith

Ballard CEE
Michael

Brodeur-

Campbell ChemEng
Justin Carlson ChemEng
Benjamin

Ciavola MEEM
Melanie Kueber | CEE
Kristina Lawyer = MEEM
Julio Rivera MEEM

Dr. James Mihelcic 01/2009
Dr. James Mihelcic 08/2010
Drs. James Mihelcic
and John Gierke 08/2010
Dr. John Sutherland 12/2008
Dr. John Gierke 12/2006
Drs. John
Sutherland and John
Gierke 08/2010
Dr. David Hand 08/2007
Dr. Dave Shonnard 12/2009
Dr. Noel Urban 12/2010
Dr. Jeff Naber 08/2009
Dr. David Watkins
Dr. Dave Shonnard
Dr. Komar Kawatra
Dr. John
Gershenson
Dr. Larry Sutter
Dr. Jeff Nabor
Drs. Donna
Michalek and John
Sutherland

Courses
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MWH in
Sacramental, CA

Post Doc at MTU
Post Doc at Yale
University
Assistant Professor
at Oregon State
University

Post Doc at
University of
Michigan
working as a
consultant in
sustainability
Environmental
Engineer at
Cleveland Cliffs
Post Doc at Idaho
National Lab

USGS in Colorado
Post Doc at Sandia
national laboratories

Student at MTU

Student at MTU
Student at MTU

Student at MTU
Student at MTU
Student at MTU

Student at MTU

SFI has developed the following sustainability related courses in order to meet the requirement of IGERT and
support sustainability education on campus as well as off campus.

ENG 5510 - Sustainable Futures I (3 credits)

Instructor: Dr. David Shonnard

Students registered during Fall 2009: 28 (including 9 online students)
Covers introductory and intermediate concepts of Sustainable Development. Explores methods/tools for assessing
sustainability from economic, environmental, societal perspectives for current and emerging industrial technologies.
Explores applications of Life Cycle Assessment in the public policy arena and in the private sector. Industrial
applications of sustainable development are further explored through case studies and guest lectures.

ENG 5520 - Sustainable Futures 11 (3 credits)

Instructors: Dr. Richard Donovan and Dr. Robert Handler

Students registered during Spring 2010: 12 at MTU and 4 at SUBR
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Covers sustainability in developed and developing countries. Topics include policy analysis, regulatory impact &
cost benefit analyses, trade & markets, laws & regulations, international disasters, GIS applications, green
manufacturing, and evolution of environmental policy in U.S. and other countries.

ENG 5530 — Graduate Colloquium in Sustainability (1 credit)

Instructor: Dr. Richard Donovan and Dr. Robert Handler

This course introduces students to general and specific issues related to sustainability. The colloquium discusses
historical readings that define the movement towards sustainability, international issues related to sustainable
development, corporate leadership, consumption, and societal issues. A recent representative discussion centered on
a document from the Commission of the European Communities about the Biomass Action Plan.

Graduate Certificates in Sustainability

SFI has developed the Graduate Certificate in Sustainability to recognize curricular breadth in the following three
areas: 1) Policy, societal, and economic systems; 2) Environmental systems; and 3) Industrial systems. The
Sustainable Futures Model takes a systems approach that combines information and insight from a meta-disciplinary
perspective to help students understand how disciplinary information connects to larger systems. To students
seeking employment or further education in this field, the SFI Graduate Certificate provides a competitive edge -
through the study of current, accurate information and research surrounding the impact of society's ecological
footprint. The systems approach provides a platform for critical and responsive analysis of the interdependence of
each structure. As the need for sustainable development and management becomes more important in an
increasingly interdependent world, a well-trained problem-solver is a valuable asset to the global environmental
system. A graduate student can integrate the certificate into a specialized education in engineering, forestry, science,
social sciences, humanities, business, and economics. To achieve the Graduate Certificate in Sustainability, students
need to have earned a total of 15 credits, including SF 1 and SF 2 as described above. Graduate students can
integrate the certificate into a specialized education in engineering, forestry, science, social sciences, humanities,
business, and economics.

The remaining 9 credits are to be divided equally among the three pillars of sustainability, listed below:

Industry and Society (requires minimum of one course — 3 credits)

Courses in the Industry and Society section bridge the gap between these two pillars.
BA5760 Corporate Social Resp. and Business Ethics

CE5993 Field Engineering in the Developing World

HU4625 Risk Communication

MEEM4990 Adv. Service Systems Dynamics and Design

SS3700 Industry and Society

SS3800 Energy Technology and Policy

SS3890 Industry and the World Economy

Environment and Society (requires minimum of one course — 3 credits)
Courses in the Environment and Society section bridge the gap between these two pillars.
BL3850 Environmental Toxicology and Society
FW3110 Natural Resource Policy
FW3410 Conservation Biology
FW3760/SS3760 Human Dimensions of Nat. Resources
FW5180 Phil. and Ethics of Conservation and Ecology
SS3620 International Environmental Technology Policy
SS3630 Environmental Policy and Politics
SS5300 Environmental Policy and Politics
(PPOL750 transfer equivalent)
SS5350 Environmental Policy Analysis
(PPOL714 transfer equivalent)
SS5400 Sociology of the Environment

Industry and Environment (requires minimum of one course — 3 credits)

13
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Courses in the Industry and Environment section bridge the gap between these two pillars.

BA4790 Ecological Sustainability and Organizations
BL4220 Applied and Industrial Microbiology
CE4504 Air Quality Eng. and Science

CE4508 Water and Wastewater Treatment

CE4990 Green Building Design

CE5405 Environmental Impacts of Transportation
CM4550 Industrial Chemical Production

CM4710 Biochemical Processes

EC4600/EC5600 Nat. Resource and Environmental Economics

EC4620/EC5620 Energy Economics

EE5260 Wind Power Grid Integration

FW5550 GIS for Resource Mgmt.
(PPOL786 transfer equivalent)

GE4630 Mineral Industry Economics

MEEM4240 Combustion and Air Pollution

MEEMS5653 Life-cycle Engineering

MEEM4685/5685 Environ. Responsible Design and Manufacturing

SS5100 Global Environmental Systems

Annual Report 2009

Since 2004, the following 58 students from throughout Michigan Tech and the SF IGERT program have received
Graduate Certificates of Sustainability:
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Student Name

Completion Date

Barkley, Matthew D 01-May-2010
Lawyer, Kristina M 01-May-2010
Nesbitt, Jaclyn E 01-May-2010
Manser, Nathan D 19-Dec-2009
Satchell, Erin M 19-Dec-2009
Casey, Colin M 15-Aug-2009
Green, Kaitlin E 15-Aug-2009
Mo, Weiwei 15-Aug-2009
Tarte, Andres B 15-Aug-2009
Fry, Lauren M 02-May-2009
Pawelzik, Paul 02-May-2009
Robles Morua, Agustin 02-May-2009
Rowe, Mark D 02-May-2009
Sothirajah, Jayanthi 02-May-2009
Cowden, Joshua R 20-Dec-2008
Jenkins, Timothy L 20-Dec-2008
Wright Wendel, Heather E 20-Dec-2008
Anderson, Mark J 16-Aug-2008
Barton Carter, Rodwick L 16-Aug-2008
Kersten, Linda D 16-Aug-2008
Dumpert, James W 03-May-2008
Jensen, Jill R 03-May-2008
Yao, Meng 03-May-2008
Chow, Jack T 22-Dec-2007
Fuchs, Valerie J 22-Dec-2007
Garcilaso Vejar, Luis R 22-Dec-2007
Kucharski, Matthew J 22-Dec-2007
Liermann, Theresa A 22-Dec-2007
Ocwieja, Sarah M 22-Dec-2007
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Pettit, Brendon L 22-Dec-2007
Ghimire, Santosh R 18-Aug-2007
Christophe, Antoinette S 05-May-2007
Clarke-Sather, Abigail R 05-May-2007
Rivera, Julio L 05-May-2007
Womack-Richardson, Edith V 05-May-2007
Muga, Helen E 12-Aug-2006
Suzuki, Ryu 12-Aug-2006
Ye, Xiaoli 12-Aug-2006
Daily, Brian N 29-Apr-2006
Eatmon, Thomas D 29-Apr-2006
Haapala, Karl R 29-Apr-2006
Huntzinger, Deborah N 29-Apr-2006
Hutchins, Margot J 29-Apr-2006
Ilija Ojeda, Monica 29-Apr-2006
Mehl, Jessica A 29-Apr-2006
Schweitzer, Ryan W 29-Apr-2006
Seifert, Christian W 29-Apr-2006
Shaw, Ryan P 29-Apr-2006
Shonsey, Cara W 29-Apr-2006
Welling, Lisa C 29-Apr-2006
Chen, Rui 17-Dec-2005
Shapiro, Jesse S 17-Dec-2005
Henry, Brian P 30-Apr-2005

3.0 Outreach

SFI Banquet and Poster Session

The Sustainable Futures Institute held its Fifth Annual Poster Session and
Banquet in the Rozsa Lobby on October16™, 2009. About five hundred faculty
and students attended the poster session and one hundred of them stayed for the
banquet. The event offered SFI students, staff, and faculty an opportunity to
review some of its many successes throughout the year, view posters related to its
many projects, and learn about some of the sustainability issues still facing us. Dr.
Alex Mayer and Dr. Michael Mullins were introduced as the 2009 Distinguished
Fellows of SFI and 17 graduate students were awarded certificate as SFI

Scholars during the event. Keynote speaker for the event was Dr. Charles
Kerfoot, Director of the Lake Superior Ecosystem Research Center. Dr. Kerfoot
spoke about the new $25 Million Great Lakes Research Lab soon to be built at
Michigan Tech on the Houghton Canal. Kerfoot pointed out that this new
building will facilitate further research and education about pressing issues in the
Upper Great Lakes issues, such as the effects of Global Climate Change on Lake
Superior water levels, the development of realistic coastal models, impacts of
non-indigenous nuisance species; and restoration of native fish stocks, among
several other issues.
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R : A4
; - '
i 7 Or. W. Charles Kerfort
«




Sustainable Futures Institute Annual Report 2009

1) Peter Flynn, P. Eng., Ph.D., Professor and Poole Chair in Management for Engineers - Emeritus
Department of Mechanical Engineering University of Alberta, Edmonton, Alberta Canada

Time and Location: October 5, 2009, 3:00 p.m. Rekhi Hall G 006

Title: Biomass Energy: A Criterion for Picking the Right Technology

Biomass is a carbon neutral potential fuel source for electrical power generation or transportation fuels, each by two
routes. This raises the question: what is the object of renewable energy and how does one select the "best
technology?" We propose that for all countries focused on greenhouse gas mitigation, the minimum incremental cost
per unit of greenhouse gas (GHG) reduction, in essence the carbon credit required to economically sustain a
renewable energy plant, is the most appropriate social criterion for choosing from a myriad of alternatives. Key steps
in evaluating the required carbon credit include determining the appropriate scale for a given technology, the
avoided carbon per unit of useful energy output, and the carbon credit required to provide an adequate return on
investment for each technology. The application of this criterion is illustrated for four processing alternatives for
straw/corn stover in central and western North America: production of power by direction combustion and biomass
integrated gasification and combined cycle (BIGCC), and production of transportation fuel via lignocellulosic
ethanol and Fischer Tropsch (FT) syndiesel. The methodology is suitable for other forms of renewable energy
including woody biomass. The social policy implications of this approach are reviewed.

Peter Flynn received a Ph. D. from the University of Alberta in Chemical Engineering in 1974, and then spent 25
years in engineering, management and executive roles in Canada's energy industry. From 1984 to 1988 he served as
President of CNG Fuel Systems, North America's largest supplier of equipment to let vehicles use compressed
natural gas as a vehicle fuel. In 1999 he returned to the University of Alberta to oversee the Engineering
Management graduate program. He has authored a textbook, Financial Management for Engineers, and did research
in greenhouse gas mitigation, mainly biomass economics, and in power price patterns in deregulated markets and its
implications for pumped storage.

2) Dan P. Davison, CEO, Double Helix Management Services Ltd
Time and Location: November 3, 2009, 2:00 p.m. Rekhi Hall GO6
Title: The Millennium Model Research Foundation: Socio-Economic Model for a Sustainable Future

The slogan of the Millennium Model Research Foundation is “Building 1000 Self-Sustainable Communities on
Principles that last for 1000 Years”. The presentation will quickly lead the audience through the need to embrace
philosophies of The Moral Explosion, which describes the philosophy for sustaining the human community, and
then describes the practical enterprise model to support the community. Together, these will form the social-
economic base for 1000 Self-Sustainable Communities as given in the business description of Double Helix
Management Services Ltd. The talk will describe the immediate implementation of 10 Self-Sustainable
Communities and how those communities are expected to develop 10 more with an additional round of development
through the leadership and education arm of The Millennium Model Research Foundation.

Dan Davison has held international corporate executive and management positions in the industries of energy; food,
farm and facilities; transportation and communications; currency and banking; health and wellness; education and
training. He has most recently started a new company called Double Helix Management Systems Ltd. as the
financial arm of his non-profit foundation called “The Millennium Model Research Foundation”. The monetization
and capitalization are based on gold bullion and 6 infra-structure industries reflecting absolute values for everyone
involved with global impact, and will be launched in late 2009. The foundation and investment management firm
were formed as part of a unique monetization and capitalization system devised by Davison which are themselves
designed to support the implementation and construction of 1000 self-sustainable communities. The communities
are to be established on different continents and each community will accommodate at least 10,000 persons.

3) Yu Cai, Assistant Professor, MTU School of Technology
Time and Location: February 9, 2010, 3:00 p.m. Rekhi Hall GO6
Title: Green Computing

Yu Cai's research studies the promotion of green computing without sacrificing performance and security in
computing systems to build a sustainable future. His educational plan is to advocate and integrate sustainability into
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computing education. Green computing represents a dramatic change in the priority of the IT industry from its
traditional economic cost/benefit model to the new sustainable model.

4) Rikard Gebart, Managing Director ETC - Pitea, Sweden
Time and Location: March 25, 2010, 11:00 a.m. Rekhi Hall GO6
Title: Forest Biorefinery in Sweden - Research and Commercial Introduction

Sweden is one of Europe's leading producers of traditional forest products, e.g. pulp, paper and sawn goods. In
recent years, rising oil prices and tough international competition in the area of forest products has led industry to
evaluate the possibility of making additional new products, e.g. synthetic motor fuels. Estimates have shown that the
cash flow at a typical pulp mill can increase by almost 50% if the mill introduces gasification-based production of
motor fuels and that the payback time for the investment is attractively short.

In this presentation, some of the on-going developments in the area of forest-based biorefining in Sweden is
reviewed. Already commercial is the conversion of tall oil (a by-product from chemical pulp mills) into FAME
diesel done by the company SunPine in Pitea, Sweden. Close to commercial is the production of DME via black
liquor (another by-product from chemical pulp mills) gasification developed by Chemrec. DME is a synthetic diesel
fuel that burns without soot production and this has motivated Volvo Truck to develop a new diesel engine for heavy
trucks that will be field tested in ten trucks with DME from a pilot plant in Pitea, Sweden.

Another technology that is under development is direct gasification of biomass in an entrained flow configuration
developed by IVAB. This technology is being tested in a pilot gasifier in Pitea, Sweden. In addition to the review of
on-going industrial developments some recent results from experiments in an industrial size black liquor

gasifier will be presented and compared with predictions from a CFD based gasifier model.

4.0 Other University Sustainability Partners

The SFI is one of several entities at Michigan Tech with a focus or thrust directed at sustainability. Some of these
organizations, centers, and institutes have formal relationships with SFI as have been described. Other entities have
a less structured linkage with SFI — a brief summary of several of these units are provided below. Together, all of
these Michigan Tech groups contribute their ideas and insights to advancing the goal of sustainability.

Environmental Sustainability Committee

Chair: Shalini Suryanarayana (Educ. Oppor.)

The ESC supports environmental initiatives and serves as a resource for campus environmental sustainability
improvements. The ESC helps monitor utility use, sponsors environmental speakers and Earth Day activities, and
provides leadership on other campus green opportunities to make the campus community aware of the importance of
sustainability. http://www.esc.mtu.edu/

Advanced Power Systems Research Center (APSRC)

Director: Jeffrey Naber (MEEM)

The purpose of the Advanced Power System Research Center is to create a multidisciplinary organization that will
foster large, collaborative, research efforts in the areas of clean, efficient, and sustainable Power Systems
technologies. http://www.me.mtu.edu/research/power/

Advanced Sustainable Iron and Steel Center (ASISC)

Directors: S. Komar Kawatra (ChE)

This Center’s mission is to investigate and develop novel, advanced methods for producing the 130 million tons of
iron and steel needed annually by the U.S. in a sustainable, environmentally-acceptable manner.
http://www.chem.mtu.edu/chem_eng/news/2008/kawatra2_2008.html

Biotechnology Research Center (BRC)

Director: Chandrashekhar P. Joshi, (SFRES)

The mission of the Biotechnology Research Center (BRC) at MTU is to promote education and research in the areas
of molecular biology, biochemistry, genetics, genomics, bioinformatics and biotechnology at both the graduate and
undergraduate levels for the benefit of society and the environment. http://biotech.mtu.edu/
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Ecosystem Science Center (ESC)
Director: Andrew Burton, School of Forest Resources & Environmental Science

The Biotech Research Center fosters interdisciplinary research at

|» Michigan Tech. Biotechnology encompasses the applications of various

r _-\ science and engineering disciplines for industrial utilization of living

. organisms or their products. The mission of the Biotechnology

cosystem Research Center (BRC) at Michigan Tech is to promote education and

cience researc_h in _th_e areas_of molec_ular biology, biochemistry, genetics,

Center genomics, bioinformatics, and biotechnology at both the graduate and
undergraduate levels for the benefit of society and the environment.

The multidisciplinary nature of the BRC is reflected in the diverse expertise of the BRC faculty. Participation
includes faculty from the Biology, Chemistry, Mathematics, Biomedical Engineering, Mechanical Engineering and
Engineering Mechanics, and Forest Resources and Environmental Science departments. Faculty, staff and students
are open to collaborating on research projects and joining together for research symposiums, seminars and
conferences. Working together helps to achieve their common goal: the advancement of biotechnology.
http://ecosystem.mtu.edu/

Power & Energy Research Center (PERC)

Director: Bruce Mork (ECE)

Increased focus on alternate and renewable energy, development of new energy technologies, and deregulation of
the utility industry are redefining the role of the Power Engineer and creating a wealth of technical and educational
challenges. This Center is focused on addressing those challenges. http://www.ece.mtu.edu/perc/

University Transportation Center for Materials in Sustainable Transportation Infrastructure (MiSTI)
Director: Larry Sutter

MiST]I focuses on the identification and use of naturally occurring, industrial byproducts, and/or recycled materials
in the design/construction of a more sustainable transportation infrastructure. http://www.misti.mtu.edu/index.php

Center of Excellence for Transportation Materials

Director: Zhanping You (CEE) This Center partners with the Michigan Department of Transportation and
Michigan Tech to maintain highly qualified technical staff and certified labs. The specific focus includes the
behavior, performance, and sustainability of portland cement-based materials, asphalt-based materials, unbound
granular materials, and soils.

5.0 SFI Publications
Books

Caneba, Gerard T., 2010, "Free-Radical Retrograde-Precipitation Polymerization (FRRPP): Novel Concept,
Processes, Materials, and Energy Aspects”, editors: Hertel, M., Free-Radical Retrograde-Precipitation
Polymerization (FRRPP): Novel Concept, Processes, Materials, and Energy Aspects, Springer-Verlag, Heidelberg,
310, ISBN/ISSN 978-3-642-03024-6, Published.

Solomon, Barry and Luzadis, Valerie A., 2009, "Renewable Energy from Forest Resources in the United States”,
editors: Solomon, B., Luzadis, V., Routledge, London, No. 2008, 330 pages, ISBN/ISSN 978-0-415-77600-4,
Published.

Book Chapters
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Auer, M.T., Mihelcic, JR., Urban, N.R., Mayer, Alex S., Penn, M.R., 2009, "Water Quality", Environmental
Engineering: Fundamentals Sustainability, Design, John Wiley & Sons, Hoboken, New Jersey, Published.

Babcock, Matthew D., Paterson, Kurtis G., 2009, "Indoor Air Quality in Developing Communities”, editors:
Mihelcic, J., Field Guide in Engineering for Development Workers, ASCE Press, New York, NY, Published.

Flaspohler, David J., Webster, Christopher R., Froese, R., 2009, "Bioenergy, Biomass, and Biodiversity: A review
of key issues for terrestrial and aquatic ecosystems”, editors: Solomon, B., Luzadis, V., Renewable energy from
forest resources in the United States, Routledge Publisher, New York, 133-162, Published.

Gierke, John S., 2009, "Manually Constructed and Operated Water Wells", editors: Mihelcic, J., Phillips, L., Fry,
L., Barkdoll, B., Myre, E., Field Guide in Engineering for Development Workers: Water Supply, Sanitation
Systems, and Indoor Air Quality, American Society of Civil Engineers (ASCE) Press, Reston, VA, No. 978-0-7844-
0985-5, Published.

Honrath, Jr., R.E., Mihelcic, J.R., Zimmerman, J.B., Mayer, Alex S., 2009, "Physical Processes"”, Environmental
Engineering: Fundamentals Sustainability, Design, John Wiley & Sons, Hoboken, New Jersey, Published.

Huntoon, Jacqueline E., Stanesco, J D., Dubiel, R F., Dougan, J, 2010, "Geology of Natural Bridges National
Monument, Utah", Geology of Utah Parks and Monuments: Utah Geological Association Publication, 233-249,
Published.

Kerfoot, W. Charles, Jeong, Jaebong, Robbins, John A., 2009, "Lake Superior mining and the proposed mercury
zero-discharge region for Lake Superior”, editors: Munawar, M., Munwar, 1., State of Lake Superior, Ecovision
World Monograph Series, Aguatic Ecosystem Health & Management Society, Burlington, Burlington, Ontario, pp.
153-216, ISBN/ISSN 978-81-7898-592-3, Published.

Kerfoot, W. Charles, Budd, Judith W., Churchill, James H., Chen, Changsheng, 2009, "Metacommunity perspective
on zooplanktonic communities in Lake Superior. In State of Lake Superior", editors: Munawar, M., Munawar, .,
State of Lake Superior, Ecovision World Monograph Series, Aquatic Ecosystem Health & Management Society,
Burlington, Ontariq, pp. 361-400, ISBN/ISSN 978-81-7898-592-3, Published.

Mihelcic, James R., Urban, Noel R., Perlinger, Judith A., 2010, "Chemistry", editors: Mihelcic, J., Zimmerman, J.,
Environmental Engineering: Fundamentals, Sustainability, Design, Wiley Interscience, New York, NY, pp. 52-104,
Published.

Mirchi, Ali, Watkins, David W., Madani, Kaveh, 2010, "Modeling for Watershed Planning, Management, and
Decision Making", editors: Vaughn, J., Watersheds: Management, Restoration and Environmental Impact, Nova
Science Publishers, Inc., ISBN/ISSN 978-1-61728-243-0, Published.

Orr, Blair D., 2009, "Participatory Approaches to Engineering Projects”, editors: Mihelcic, J., Water Supply,
Sanitation Systems, and Indoor Air Quality: Field Guide in Engineering for Development Workers, ASCE
(American Society of Civil Engineers) Press, Accepted.

Scarlett, Timothy J., 2010, "What if the Local is Exotic and the Imported Mundane? Measuring Ceramic Exchanges
in Mormon Utah", editors: Dillian, C., White, C., Trade and Exchange: Archaeological Studies from History and
Prehistory, Springer Verlag, New York, NY, 165-178, Published.

Solomon, Barry D., Johnson, Nicholas H., 2010, "Public Perceptions, Public Policies, Economics and the Future of
BEP", editors: Kole, C., Joshi, C., Shonnard, D., Handbook of Bioenergy Crop Plants, Taylor & Francis, Boca
Raton, FL, Accepted.

Watkins, David W., 2009, "Watersheds: Hydrology and Drainage", editors: Mihelcic, J., Fry, L., Myre, B., Phillips,

L., Barkdoll, B., Field Guide in Environmental Engineering for Development Workers: Water, Sanitation, Indoor
Air, ASCE Press, Reston, VA, Published.
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Webster, Christopher R., Flaspohler, David J., Pawson, S., Brockerhoff, E., 2009, "Ecologically sustainable
bioenergy communities: Species selection and habitat considerations”, editors: Joshi, S., Shonnard, D., Kole, C.,
Handbook of Bioenergy Crop Plants, Taylor and Francis Group, Boca Raton, Florida, Accepted.

Whitman, B.E., Mihelcic, J.R., Mayer, Alex S., 2009, "Water Supply, Distribution, and Wastewater Collection”,
Environmental Engineering: Fundamentals Sustainability, Design, John Wiley & Sons, Hoboken, New Jersey,
Published.

Journal Articles

Adams, Tayloria N. G., Olson, Tamara R., King, Julia A., Keith, Jason M., 2010, "In-Plane Thermal Conductivity
Modeling of Carbon Filled Liquid Crystal Polymer Based Resins", Polymer Composites, Accepted.

Adbhikari, Sanjeev, You, Zhanping, 2009, "3D discrete element model of the hollow cylindrical asphalt concrete
specimen subject to the internal pressure”, International Journal of Pavement Research and Technology, ISBN/ISSN
1996-6814, Published.

Anderson, Mark J., Barkdoll, Brian D., 2010, "Incorporation of Air Emissions in Dredging Method Selection”,
Journal of Waterway, Port, Coastal and Ocean Engineering, ASCE, Reston, VA, ISBN/ISSN 0733-950X, Accepted.

Auer, Martin T., Bub, L. A., Auer, Nancy A., Urban, Noel R., 2010, "Primary production, carbon flux and the
distribution of the amphipod Diporeia in Lake Superior", International Association of Theoretical and Applied
Limnology, Stuttgart, VVol. 30, No. 10, 1499-1505, Published.

Auer, Nancy A., Cannon, Bridget A., Auer, Martin T., 2009, "Life history and distribution of Diporeia near the
Keweenaw Peninsula, Lake Superior”, Journal of Great Lakes Research/IAGLR, Ann Arbor, MI, Vol. 35, No. 4,
570-590, Published.

Auer, Nancy A., 2009, "Importance of woody material in Great Lake aquatic food webs", Verh. Internat.Verein.
Limnol., International Association of Theoretical and Applied Limnology, Stuttgart, Vol. 30, No. 8, 1298-1300,
Published.

Baron, M, Bondarchuk, O, Stacchiola, Dario J., et al, 2009, "Interaction of gold with cerium oxide supports:
Ce02(111) thin films vs CeOx nanoparticles”, J. Phys. Chem. C, Vol. 113, 6042—-6049, Published.

Berendonk, Thomas U., Spitze, K, Kerfoot, W. Charles, 2009, "Ephemeral Metapopulations show high genetic
diversity at regional scales"”, Ecology, Published.

Berg, Larry K., Berkowitz, Carl M., Ogren, John A., Hostler, Chris A., Ferrare, Richard A., Dubey, Manvendra K.,
Andrews, Elisabeth, Coulter, Richard L., Hair, Johnathan W., Hubbe, John M., Lee, Yin-Nan, Mazzoleni, Claudio,
Olfert, Jason, Springston, Stephen R., 2009, "Overview of the Cumulus Humilis Aerosol Processing Study
(CHAPS)", Bulleting of the American meteorological Society (BAMS), USA, Vol. 2009, No. 90(11), 1653 - 1667,
Published.

Bettig, B, Gershenson, John K., 2009, "Representation of Module Interfaces”, International Journal of Product
Development, Accepted.

Bielefeldt, Angela R., Paterson, Kurtis G., Swan, Christopher W., 2010, "Measuring the Value Added from Service
Learning in Project-Based Engineering Education”, International Journal of Engineering Education, Dublin, Vol. 26,
No. 2, Published.

Breffle, William S., 2009, "In pursuit of the optimal design: a guide for choice experiment practitioners",
International Journal of Ecological Economics and Statistics, Vol. 14, No. S09, 3-14, Published.

Breffle, William S., Maroney, K. K., 2009, "The restoration of fishing services and the conveyance of risk
information in the southern California bight", Marine Policy, Vol. 33, 561-570, Published.
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Burkholder, L, Stacchiola, Dario J., 2009, "Enantioselective Chemisorption on Model Chirally Modified Surfaces:
2-Butanol on a-(1-Naphthyl)ethylamine/Pd(111)", J. Phys. Chem. C, Published.

Bustos, V, Linares, D, Gil Rebaza, A, Tysoe, W T., Stacchiola, Dario J., et al, 2009, "Monte Carlo Theory Analysis
of Thermal Programmed Desorption of Chiral Propylene Oxide from Pd(111) Surfaces", J. Phys. Chem. C, Vol.
113, 3254-3258, Published.

Cai, Yu, 2010, "Achieving Energy Proportionality in Server Clusters”, editors: Song, M., International Journal of
Computer Networks, International Journal of Computer Networks, Kuala Lumpur, Vol. 1, No. 1, ISBN/ISSN 1985-
4129, Published.

Campbell, Gary A., Roberts, Mark C., 2010, "Permitting a New Mine: Insights from the Community Debate",
editors: Philip Maxwell, Resources Policy, Elsevier, Amsterdam, Vol. 35, No. 3, 210-217, Accepted.

Caneba, Gerard T., Dutta, Colina, Vijay, Agarwal, Rao, Mohan D., 2010, "Novel Ultrasonic Dispersion of Carbon
Nanotubes", editors: Hwang, J.-Y., Journal of Minerals and Materials Characterization and Engineering, Houghton,
MI, Vol. 9, 165-181, Published.

Caneba, Gerard T., 2009, "Nanoporous Structure and Enhanced Thermal Properties of a Carbon
Nanotube/Polyimide Composite", Journal of Minerals and Materials Characterization and Engineering, USA, Vol. 8,
15-24, Published.

Corace, Ill, R.G., Flaspohler, David J., Shartell, L.M., 2009, "Geographic patterns in openland cover and hayfield
mowing in the Upper Great Lakes region: implications for grassland bird conservation", Landscape Ecology, Vol.
24, 309-324, Published.

Donofrio, Robert, Bestervelt, Lorelle, Saha, Ratul, Bagley, Susan T., 2010, "Quantitative Real Time PCR and
Fluorescent in situ Hybridization Approaches for Enumerating Brevundimonas diminuta in Drinking Water",
Journal of Industrial Microbiology and Biotechnology, Springer, Accepted.

Donofrio, Robert, Bestervelt, Lorelle, Saha, Ratul, Bagley, Susan T., 2010, "Selective Enumeration strtegies for
Brevundimonas diminuta from drinking water"”, Journal of Industrial Microbiology and Biotechnology, Springer,
Vol. 37, No. 4, 407-417, Published.

Dumpert, James W., Paterson, Kurtis G., Emerson, Paul, 2009, "The VIP Toilet in the Upper West Region of
Ghana", Waterlines, Salisbury, Vol. 28, No. 1, Published.

Durant, Adam J., Rose, William 1., 2009, "Sedimentological constraints on hydrometeor-enhanced particle
deposition: 1992 Eruptions of Crater Peak, Alaska", Journal of VVolcanology & Geothermal Research, Vol. 186, No.
1-2, 40-59, Published.

Eckman, B., Feblowitz, M., Mayer, Alex S., Riabov, A., 2010, "Toward an integrative software infrastructure for
water management in the Smarter Planet”, IBM Journal of Research and Development, Vol. 54, 1-20, Published.
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Seely, Bruce E., 2009, Setting Standards for American Highways: The Bureau of Public Roads, State Highway
Departments, & the Politics of Expertise during the 20th Century, Journée organisée a I’occasion du centenaire de
I’ Association modiale de la Route, PIARC: World Road Congress, Paris, France, November 19, 20009.

Seely, Bruce E., 2010, Consequence Management after Catastrophe (and other thoughts), NATO’s Science for
Peace and Security Committee Meeting, NATO’s Science for Peace and Security Committee, Brussels, Belgium,
March 17, 2010 - March 18, 2010.

Seely, Bruce E., 2010, Consequence Management after Catastrophe, NATO Science for Peace & Security

Programme Information DayEnhancing “Partnership” through Cooperation, NATO Science for Peace Programme,
Istanbul, Turkey, February 3, 2010 - February 4, 2010.
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Scarlett, Timothy J., 2010, Potters of the Gathering and the Utah Pottery Project, Potters of the Gathering
(Exhibition Opening), Church History Museum, Salt Lake City, UT, May 2010.

Scarlett, Timothy J., 2010, Ten Years on the Utah Pottery Project, Annual Meeting of the Society for Industrial
Archaeology, Society for Industrial Archaeology, Colorado Springs, CO, June 2010.

Shahbazian Yassar, Reza, Asthana, A., Arumugam, G. K., Heiden, Patricia A., 2009, An Investigations on the
Structural, Electrical and Mechanical Properties of ZnO Nanowire/Nanobelts, Materials Research Society - Fall
Meeting, Boston, MA, November 30, 2009 - December 1, 2009.

Shahbazian Yassar, Reza, Pakzad, Anahita, Mainwaring, Paul, Heiden, Patricia A., 2009, X-ray Tomographic
Characterization of Natural Polymer Composites and Correlation of Bulk Mechanical Properties, Materials Research
Society - Fall Meeting, Boston, MA, November 30, 2009 - December 1, 2009.

Shonnard, David R., Kalnes, Tom N., Koers, Ken P., 2008, Life Cycle Analysis of Biorenewable Jet Fuel: An
Assessment of Inputs, Study Assumptions and Feedstock Type, The Pacific Rim Summit on Industrial
Biotechnology and Bioenergy, Vancouver, BC, September 10, 2008 - September 13, 2009.

Solomon, Barry D., 2010, The Coming Sustainable Energy Transition: History, Strategies, and Prospects, 2010
Annual Meeting of the AAG, Association of American Geographers, Washington, D.C., April 15, 2010.

Scribner, Kim, Huckins, Casey J., Baker, Edward, Filcek, Kristine, Kanefsky, Jeannette, 2009, Genetic assessment
of the status and viability of coaster brook trout within anthropogenically altered Lake Superior tributaries,
American Fisheries Society, Nashville, TN, September 2009.

Teng, F., Santhanagopalan, S., Asthana, A., Geng, X., Mho, S.-I., Shahbazian Yassar, Reza, Meng, Desheng, 2009,
LiFePO4 Nanodendrites: a Promising Cathode Material for Li-lon MicroBatteries, PowerMEMS 2009 - The 9th
International Workshop on Micro and Nanotechnology for Power Generation and Energy Conversion Applications,
Washington, DC, December 1, 2009 - December 4, 2009.

Urban, Noel R., 2010, Carbon cycling in the Laurentian Great Lakes, AGU Ocean Sciences Meeting, Amer.
Geophysical Union, Portland, OR, February 22, 2010 - February 26, 2010.

Urban, Noel R., McDonald, Cory P., 2010, Assessing optimal complexity in aquatic ecosystem modeling,
Symposium on Integrated Modeling for Large Aquatic Ecosystems, U.S. EPA, Baltimore, MD, January 20, 2010 -
January 21, 2010.

Urban, Noel R., Mc, Cory P., Mwangi, Jennifer W., 2010, CO2, carbon cycling and acidification in Lake Superior,
Ecology of Lake Superior: Integrated approaches and challenges in the 21st century, Aquatic Ecosys. Health
Monitoring Soc. and U.S. EPA, Duluth, MN, May 3, 2010 - May 5, 2010.

Via, Michael D., King, Julia A., Miskioglu, Ibrahim, Bogucki, Gregg R., 2010, Electrical, Thermal and Tensile
Behavior of Carbon Nanotube/Polycarbonate Composites, Society of Plastics Engineers Annual Technical
Conference, Society of Plastics Engineers, Orlando, FL.

Visco, Don, Silverstein, David, Bullard, Lisa, Keith, Jason M., 2010, Strategies for Creating and Sustaining a
Department Culture, American Society for Engineering Education Annual Meeting, American Society for
Engineering Education Annual Meeting, Louisville, KY, June 2010.

Walck, Christa L., 2010, Can Design Transform Mass Consumer Culture for Environmental Sustainability?,
International Association of Business & Society Annual Meeting, International Association of Business & Society,
Banff, CA, March 27, 2010.

Walck, Christa L., 2010, Designing Artifacts to Create Sustainability, 6th International Conference on

Environmental, Cultural, Economic & Social Sustainability, Common Ground, University of Cuenca, Ecuador,
January 6, 2010.
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Walck, Christa L., MacLennan, Carol A., 2010, Using environmental history to understand sustainability: The case
of Silver City, NM, International Association of Business & Society Annual Meeting, International Association of
Business & Society, Banff, CA, April 26, 2010.

Waite, Gregory P., Pennington, Wayne D., Asiala, Carol J., Tubman, Stephanie, Fujita, Kazuya, 2009,
SEISMOGRAPHS AND VOLCANOES IN UPPER MICHIGAN PRIMARY AND SECONDARY SCHOOLS,
Geological Society of America Annual Meeting, Geological Society of America, Portland, OR, October 18, 2009 -
October 21, 2009.

Webster, C., Flaspohler, David J., Roth, A., 2009, Variable Retention Harvesting Approaches: What Have We
Learned So Far?, Society of American Foresters Meeting, Orlando, FL, October 2009.

Yang, Song-Lin, 2010, Diesel Particulate Filter Modeling Development, National Chung Hsing University, Taiwan,
Mechanical Engineering Department, Taichung, Taiwan, March 10, 2010.

You, Zhanping, 2009, Dynamic Modulus of HMA: Preliminary Criteria to Prevent Field Rutting of Asphalt
Pavements, Mid-Continent Transportation Research Symposium, Ames, lowa, August 20, 2009 - August 21, 2009.

You, Zhanping, 2009, Dynamic Modulus Prediction of Asphalt Concrete using Three Tensile Tests, Eighth
International Conference on the Bearing Capacity of Roads, Railways, and Airfields, Champaign, Illinois, June 29,
2009 - July 2, 2009.

You, Zhanping, 2009, Preliminary Study of Evaluating Asphalt Pavement Rutting Performance Using The
Mechanistic-Empirical Pavement Design Guide, Fourteenth Conference on Cold Regions Engineering, Duluth,
Minnesota, August 30, 2009 - September 2, 2009.

You, Zhanping, 2009, Warm Mix Asphalt: Laboratory Evaluation and Pavement Design, Mid-Continent
Transportation Research Symposium, Ames, lowa, August 20, 2009 - August 21, 2009.

You, Zhanping, 2009, Warm Mix Asphalt using Sasobit: Lab Evaluation for Cold Region, Fourteenth Conference on
Cold Regions Engineering, Duluth, Minnesota, August 30, 2009 - September 2, 2009.

Zhang, Fengli, Johnson, Dana M., Sutherland, John W., 2010, GIS-Based Approach of Identification of the Optimal
Pulpwood to Biofuel Facility Location, 21st Annual Meeting of the Production and Operations Management
Society, Production and Operations Management Society, Vancouver, BC, May 2010.

Zhang, Le, ,, 2009, Using Granger model to analyze MRI data, MAA upper peninsula meeting 2009, MTU, MTU,
September 1, 2009 - September 3, 2009.
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the Office of
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Victoria Pebbles has served with Great Lakes
Commission since 1993. She has been working on
Great Lakes policy for 15 years and on national
environmental policy for 25 years. Ms. Pebbles
currently directs the Commission’s program on
Economy and Society, which addresses clean energy,
coastal management, ports and navigation, and
tourism and recreation.

Chris Swanston is
Director of the Northern
Institute of Applied
Carbon Science (NIACS),
and a Research Ecologist
in the USDA Forest
Service Northern Research
Station. Swanston studies
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and cycling in terrestrial
ecosystems and NIACS develops synthesis products,
fosters communication, and pursues science in carbon
management, climate change, and bioenergy.
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Neil HutzilerCivil and Environmental Engineering, MTU
David Shonnard, Chemical Engineering, MTU
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James Mihelcic, Civil and Environmental Engineering, University of South Florida

Michigan Tech Administration Members
Christine S. Anderson, Office for Institutional Diversity
Jacqueline E. Huntoon, Dean of the Graduate School
Bruce E. Seely, Dean, College of Science and Arts
Sustainable Futures Institute Staff Members
Richard P. Donovan,Operations Manager/Researcher
Robert Handler,Post-doctoral Research Associate

Xuna (Melanie) Yang, SFI Office Coordinator and Educational Coordinator

College of Engineering
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Martin T. Auer, CEE Wenzhen Li, ChE and CH

Brian D. Barkdoll, CEE Yue Li, CEE

C. Robert Baillod, CEE Alex S. Mayer, CEE/GMES, Dir CWS
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S. Komar Kawatra, Chair, ChE Jeremy J. Worm, Research Eng., MEEM
Jason M. Keith, ChE Song-Lin Yang, MEEM

Julia A. King, ChE Zhanping You, CEE
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41



Susan Amato-Henderson, CLS
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Lei Zhang, MA

Michigan Tech Research Institute

Colin Brooks

Liza Liversedge

School of Business and Economics
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Gregory A. Graman
Dana M. Johnson

Thomas E. Merz
Mark C. Roberts

School of Forest Resources and Environmental Sciences

Rodney A. Chimner
David Flaspohler
Robert E. Froese
Margaret R. Gale, Dean
Martin F. Jurgensen
Ann Maclean

Linda M. Nagel
Blair D. Orr

James B. Pickens
Thomas G. Pypker
James M. Schmierer

School of Technology

Lynn A. Artman
Yu Cai

SFI Graduate Student Members

Sanjeev Adhikari

Justin Carlson

Valerie J Fuchs
Albert Galicinao
Santosh Ghimire
Matt Van Grinsven
Andrew Grow

Felix Adom Colin Casey
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Mark Anderson Khila Dahal
Akhilesh R. Endurthy Phillip DePetro
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Drew Ballantyne
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Akhilesh Reddy Endurthy
Jiging Fan

Randall E Fish

Katelyn Fitzgerald

Rosa Flores-Rangel
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Rabi Gyawali
Maureen Habarth
Robert Handler
Meagan Harless
Robert F. Hegemann
Jennifer Heglund
Azad Henareh

John Hribljan
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Sustainable Futures Institute Operations

SFI Proposals, Awards and Projects
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