Jackie Cote assists an MHS student to ID macros inLiam Connors, Leslie Appleget and Will Warrdéh Rios Rodriguez at the UMet Syr

December 2008. and Will's daughter.

APPLICATION DEADLINES

UVM Undergraduate Award
March 4th

Baccalaureate College Undergraduate Award
March 4th

Puerto Rico Stream Ecology Research Award
March 4th

High School Program
March 13th

Streams Private Sector Funding
March 18th

Summer of Science (for high school teachers)
April 21st

http://sterlingcollege.edu/email/08augsept/08aug:

http://www.lcnrcd.com/Newsletters/2008winterne

http://www.smcvt.edu/admission/news/news_ stor

http://www2.smcvt.edu/marcom/MAJORS/biology
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Graduate Research
Assistantship Awards (UVM)

Andrea Pearce

Lori Stevens (BIO), Donna Rizzo (CEE)
ANNEU lo investigate problems with interrelated comp-
onents that interact in a non-linear and dynamic manner:
Model developed with data from the Schuyler Fally
landfill plume within the Lake Champlain watershed

Karim Chilaksy

Maggie Eppstein (CS)
Robert Costanza (RSENR)
Breck Bowden (RSENR)
Watershed Modeling Project

Zhenyu Lu

Josh Bongard (CS)

Automated Topological Modeling of Spatially rich,
temporally poor Datasets

Joshua Payne

Maggie Eppstein (CS)

Evolutionary Dynamics on Complex Network Topologies
Biyu Liang

Jeff Frolik (EE, CE)

X. Sean Wang (CS)

Building dynamic, complex and resilient sensor
networks with simple autonomous agents

Daniel L Erickson

Sarah Taylor-Lovell (PSS)

Food System Driven Alternative Landscape Futures -
Development of a Spatially Explicit, Complex Adaptive,
Agent Based, Landscape Change Modeling System

Pilot Awards for UVM Faculty

Jeff Marshall (CEMS)

Role of Parametric Contractions on Particle Clustering,
Aggregation and Mixing in the Human Colon

Brian Beckage (Plant BIO)
Investigating the dynamics of savanna communities
through computer simulation

Maggie Eppstein (CS)
Dynamics on Complex Networks

Paul Hines (EE)
Complex system modeling to estimate the benefils,
costs and risks of large-scale wind energy systems

Josh Bongard (CS)
de novo complex systems modeling from spatially
rich datavets

Donna Rizzo (CEE)
Development of a Complex Systems Modeling Tool
Applied to Tivo Lake Champlain Watershed Systems

Lori Stevens (BIO)
Complex Systemas Modeling Using Artificial Neural
Networks

Results

Nick Gotelli (BIO)

Climate change and community otructure:
Integrating ecological experiments with predictive
agent based models.

SBIR Phase (0)

Jacob Glaser

Microbrightfield, Inc.

User-Independent Identification of Cytoarchitectonic
Boundaries for Cortical Mapping

Matthew Gombrich

Viridis Diagnostics

Assessment of Antibody Reagents for Rapid MRSA
Duagnostic Tests

Ted A. James

Apollo SRI, LLC

Delivery of chemotherapeutic agents Interferon
alpha and Temozolomide to human malignant
melanoma cells using nanoporous silica particles

Sergey Krivov

General System Research, LLC

Bayesian Networks Infrastructure for Geospatial
Dectsion Support under Uncertainty

Benjamin Littenberg

Vermont Clinical Decision Support
Integrating pharmaceutical and laboratory data to
{mprove dectsion support in diabetes

Daniel Pascual
Creative MicroSystems
Microfabricated Piezoelectric Immunosensor Array

Sor Microfluidic Application

George Powch — SBIR NASA Awardee
Versatilis, LLC

High Efficiency, Lightweight Thin Film Solar
Cells

Ken Puzey

QuantaSpec, Inc

Evaluation of FTIR Spectroscopy for Breast Cancer
Diagnosts and Molecular Characterization

Frederick Raab

Green Mountain Radio Research Company
High-efficiency power amplification using RF puse-
width modulation

Karin Stetler Kelley

Sound Research Connection
Automated Speech Recognition in  Auditory

Processing Evaluation of Children

Alexander Wurthmann

Bryan Holmes

Green Mountain Spark LLC

Biofuel Production from Triglycerides by Laver-
Initiated Radical Reaction

Innovation Fund (IF) Awards

Anju Dahiya
General Systems Research, LLC
High-Output Conversion of Algae Biomass For Oil

Production

Yves Dubief

UVM

A new hypothesis for synovial joint lubrication and
its application to orthopedic prostheses

Sergey Krivov

General Systems Research, LLC

Syutems Research Lab: Bayesian Networks Cyber
Discovery Infrastructure

Jeremy Singley

Jeremy Singley Industrial Design

External Radiation Guide to Improve Lighting
Efficiency

Walter Varhue

Michael Cross

UVM

Production of Hydrogen via the Catalyzed Thermal
Decompooition of Water

Gary Vezzoli

Lebanon College

Study of Cawse of High Bladder Cancer Incidence
inMen

Baccalaureate Faculty
Research Awards

Jason Arndt

Middlebury College

Development and Testing of MINERVA-DP, a
Model of Recognition Memory

Farley Anne Brown
Sterling College
Streamys Project: Wild Branch River

Robert Genter

Johnson State College

DPhosphorus concentrations and microbial ribotyping
analysis in cultivated, urban, andforested watersheds
of the Lamollle River; Vermont, for the VI-EPSCoR
Streams Project

Noah Graham
Middlebury College
Oucillons in Particle Physics and Cosmology

Carlos Pinkham

Norwich University

Application of the Index of Biotic Similarity (B) to
the Analysws of the Data Generated by the Streamds
Project

John Schmitt

Middlebury College

Conotructing Cost-efficient Networks for the Trans-
portation of Scarce and Consumable Resources
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For informatwon related
to any of these programd,
p/eaae contact:

Lillian Gamache
Project Coordinator, VT EPSCoR

for Streams

Vermont EPSCoR
offers over $200,000
annually in research

and development
funding to Vermont

small businesses

Applications now being accepted
Proposals due beginning in March 2009
www.uvm.edu/EPSCoR

Awards up to $12,000 to develop proof-
of-concept feasibility studys to help Vermont

small businesses compete for federal
SBIR Phase (0) SBIR grants.

Awards of up to $5,000 to use facilities at
UVM for data collection necessary for
application to Phase (I) and Phase (II)
federal grants.

I nn ovatio n Awards of up to $~12,000 to support proo.f-of-
concept work for important, transformatlve,
un high-risk proposals in Science, Technology,
(I F) Engineering or Math.
g g

Awards up to $30,000 for grants to foster
research and development projects for the
- "Streams Project" that use distributed
PrOJ ect remote-sensing and an integrated educational
component. The Streams Project is an effort
by VT EPSCoR to collect long-term, high
quality data on the streams in the Lake
Champlain Watershed. Visit
http://www.uvm.edu/~streams/ for more info.

Business Awards

/ ‘/\/x
Ve r m o n t
Experimental Program to

eMail: epscor@uvm.edu ¢ (802) 656-7969 ¢ www.uvm.edu/EPSCoR Stimulate Competitive Research
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The That

sipped his beer and turned to face me squarely.
“In five years, we will have people from all over
the planet visiting Hardwick to see what a healthy
food system looks like.”

Stearns’s ambition is shared by many in the
community, including Andrew Meyer, who grew
up on a dairy farm in Hardwick before
leaving for Washington to work on ag policy with
the now retired Senator Jim Jeffords. Meyer
returned to Hardwick five years ago to open
Vermont Soy and its sister company, Vermont
Natural Coatings, which produces whey-based,
low-toxicity finishes for furniture and floors.
Meyer and Stearns are close friends, though
Meyer is quieter, with an aw-shucks demeanor
that belies his business savvy and on-the-fly
resourcefulness. The launch of his business
happened largely from the crest of a pile of
topsoil on his brother’s farm; it was the only place
he could get a cell signal. “We started to whisper
about Hardwick as an ag center in 2004,” Meyer
told me. We were in his “office,” a box of plywood
walls built into the corner of the coatings factory.
“Everyone laughed. Literally.” The laughter that
recently echoed through Hardwick’s struggling
economy has largely been silenced, and any last
vestiges of ridicule should die a quick death in the
coming months, with the arrival of the Vermont
Food Venture Center, a food distribution (and

continued from page 4

packaging and development) center thats to
be built next to Vermont Soy. It will serve as a
cooperative facility to local producers, enabling
them to get their products to market with
minimal investment. The recent opening of
Claire’s Restaurant and Bar hasn’t hurt, either.
Located in the space that
once housed Benny’s, Claire’s
is a “community supported
restaurant.” Local believers
purchased $1,000 coupons
that they can redeem in
food over a four year period.
Claire’s opened in May 2008,
sourcing 70 percent of its
ingredients from within a
15-mile radius; in the first
two months, the restaurant
had done 200 percent more
business than even the most
optimistic projections. The
momentum in Hardwick is
clearly building. “You can
say a lot of things, set policy,
et cetera, et cetera, but

unless you have blood that'’s

been dripped, risks taken—it’s just not going
to happen,” said Meyer. His enthusiasm was
beginning to show through his rural Vermont

“In five years, we

will have people

from all over the
planet visiting

Hardwick to see

what a healthy food

system looks like”

Tom Stearns,
High Mowing Organic Seeds

reticence, and he leaned his compact body
forward. “It's happening now.”

There is still much work to be done, though.
In a way, Stearns is having to backtrack a bit:
The rapid success and expansion of Hardwick’s
artisanal-food-based industry has gotten ahead
of the sort of careful analysis that normally
focuses such ventures. In order to create a true
model, one that might be
replicated and implemented
in other towns, Stearns and
his entrepreneurial farmer
friends will need rigorous
methodology. One goal is to
establishalocal-food baseline
against which to measure
their progress in feeding the
community. “We need to
measure what percentage
of consumption in the
region is being produced
in the region,” Stearns said.
“Then we can say, “Okay,
we want to increase that
by five percent a year, and
here’s how we're going to do
it.” Perhaps more crucially,
they'll need the support ofa
blue-collar citizenry that wants for $20-a-pound
cheese and orga.nic tofu like a swordfish wants for
sunscreen. “One of the things that’s most critical

Quanta

continued from page 4

model of the

wavelengths of light a particular combo of

Having created a
chemicals — say, those that
compose Salmonella bacteria
— absorbs or reflects, Puzey
can seek that same pattern
in his samples. Industrial-
strength cleaners and food
additives don’t get in the way:
Infrared rays are “unaffected
by sanitizers, preservatives
or the food matrix,” Puzey
declares. “Food matrix” is the
sci-fi-sounding term for the
bacteria’s organic host: In this
case, it's animal or vegetable.
QuantaSpec’stestcanpick
the bad guys out ofa complex

soup of microorganisms.

When
benign and another will put

one bacterium is
you in the hospital, the devil
is in the details — not just
the difference between Z. coli
and Listeria, but between the deadly Lusteria
monocylogenes and its relative, the harmless
Listeria innocua. “Everyone who's been doing

Puzey recently
received funding
from the Vermont
Experimental
Program to Stimulate
Competitive Research
(EPSCoR) to

investigate a new

way to diagnose

breast cancer.

research using infrared light has always done it
with pure cultures,” says Puzey, explaining how
he’s distinguished himself from his competition.
“If you want to apply this to food safety . . . You
need to be able to pick out pathogenic bacteria
hiding in that flora. Is
there a wolf in with the
sheep? Since no one had
ever done it, they didn’t
think that could be done.”

While

aware of “at least half

Puzey 1s
a dozen” companies
attempting similar
research, he’s convinced
his results are superior.
“Based on the literature, no
one has ever been able to
tell apart two subspecies of
organisms as accurately as
we have,” he claims. “We
get 100 percent accuracy.
Before, the record was 80
percent.”

UVM  Professor
and Analytical Chemist
Giuseppe Petrucci calls
Puzey “one of the most inventive scientists
I've ever met.” He worked with Puzey on the

brainstorming phase of the project, and believes
his work shows “phenomenal promise.”

“He’s really working at the forefront
of detection technology to solve these very
important problems,” Petrucci notes.

Why has Puzey succeeded where others
have failed? “My guess is that I have a stronger
math background, being an engineer,” says
Puzey. “Most people who do this work are
biologists.” Math comes in handy when he
processes his data: “All of our intellectual
property revolves around how you Interpret
the spectra,” Puzey explains. To safeguard
his work, he doesn’t share his algorithms with
anybody, even his own staffers. The secrets are
between him and his computer.

Puzey’s findings could have far-ranging
applications in the food industry, and not just for
shoppers. He also hopes to design devices for
food processors sothey can analyze raw materials
as they enter the plant and finished ones as they
leave. For example, there’s still plenty of debate
about the safety of raw milk. On-farm testing
could eliminate the risk altogether.

Who's going to analyze all the data gathered
by cellphone-wielding consumers in the produce
aisle? “It could be run through the Internet,”
Puzey says. “They’d send us the spectral data,
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is that were not perceived as outsiders doing
something elitist.” It's a delicate balancing act,
both economically and socially: In order to fund
their enterprises and create the jobs that might
further spur Hardwick’s renewal, the region’s
agricultural entrepreneurs are obliged, at least in
part, to create products that their neighbors might
not be able to afford. It's not such an unusual
arrangementin 21st-century America, butitseems
antithetical to the local-foods movement, and it’s
surely antithetical to the very goals Stearns laid
out for me. Can the Hardwick food collaborative
bridge this divide? Stearns thinks so; Andrew
Meyer thinks so. As does Mateo Kehler, maker of
said $20 cheese. And Kristina Michelsen, one of
the four partners of Claire’s. But then, of course
they do. They're not exactly unbiased. But they
are persuasive. Imagine that their $20 cheese
being sold in Boston and New York can produce
a lot of jobs in Hardwick; they're getting their
margin from out-of-state markets and selling
to locals at cost. Wouldn't that be a start?
“I've heard it said,” Roger Allbee, Vermont’s
“that
Vermont's way ahead of the curve regarding

secretary of agriculture, remarked,

sustainable agriculture.” The proof is mounting

i Hardwick.

Copyright ©2008 Condé Nast Publication. All rights
reserved. Originally published in Gourmet.com.
Reprinted by permussion.

and we'd send back the interpretation.”

Puzey doesn’t plan to charge
manufacturing plants a lot for his services
—_ mainly, he talks about eradicating food-
borne illnesses and saving lives. But if his
prototypes become food-industry standards,
he stands to make a tidy profit.

How has his work with microbes affected
his day-to-day life? “I would never eat a hot dog
straight from the package,” he vows. Burgers?
Puzey orders them “medium-well instead of
rare. With steak, the contamination is onl_y
going to be on the surface. With ground beef,
the surface can be anywhere inside.” He still
eats raw vegetables and fruit, but points out, “I
think many people don't realize that there are
bacterial contamination risks with those.”

Not everyone is so paranoid in the
produce section. But given recent food-safety
scares, many of us have fretted about the
microscopic hitchhikers on our tomatoes or
alfalfa sprouts — fears our ignorance only
exacerbates. Someday, if Puzey and the FDA
have their way, we may be able to prevent
food-borne illness by shining a light into a
romaine’s heart of darkness. Until then, we'll
have to take our chances.

Reproduced with permisssion from an October 22,
2008 article in Seven Dayd newspaper.

Vermont EPSCoR

Five Affiliates Attend NSF
Workshop

Dana Hard, Affirmative Action/Equal
Opportunity Assistant Director at UVM;
Rory Waterman, Assistant Professor,
Chemistry, at UVM; Gayle Bress, HELiX
Program Coordinator and VT EPSCoR
High School Outreach Coordinator; Lillian
Gamache, Project Coordinator, VT EPSCoR;
and Jim Vigoreaux, Professor and Chair,
Biology, at UVM attended a NSF workshop
on “Building Diversity in Higher Education:
Strategies for Broadening Participation in
the Sciences and Engineering” sponsored
by the West Virginia Experimental Program
to Stimulate Competitive Research (WV
EPSCoR) in October 2008.

Complex Systems Modeling

(CSYS) News
The Complex Systems Modeling (CSYS)

group 1s growing! _

-

-

Matt Luck
has joined the
group as a post

doctoral student
working with
faculty advisors

Josh Bongard and
Maggie Eppstein.  ©
glg\’latt I-g)(plains: Matt Luck
“l am currently working on developing
a genetic programming model to evolve
differential equations of cyanobacteria algae
and toxin production in Lake Champlain.
My background is in landscape ecology and I
have experience in GIS and water quality.”
Matt attended the
Fe Institute’s Complex Systems Summer

recently Santa

School program “Foundations and Frontiers

Fro v ¢ > =
¥ -n""i"-ug-‘hrsm_n e ’ﬁ |:_\_ v
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Matt Luck s group in Argentina.

of Complex Systems” in San Carlos de
Bariloche, Argentina for two weeks (Dec.
1-14) where students attended lectures and
worked on small group projects. For more
information there is a website for the program

at http://www.santafe.edu/events/workshops/
index.php/
CSSS 2008
Argentina.

Bree Mathon
has also joined
the CSYS group
as a Graduate
Student working
with faculty
members George
Pinder, Donna
Rizzo, and Lori Stevens.

Bree is working on: Complex systems

Bree Mathon

modeling to link biodiversity and stream
habitat disturbance.
Kristen Hallock has joined the CSYS

Kristen Hallock

group as the Environmental Database
Specialist.

Kristen 1s working with “EPSCoR staff

& watershed modeling group to
data that
will be used in complex systems
models for the Lake Champlain
Watershed Modeling Project. I

am currently working on taking

gather/maintain/store

existing datasets and importing
them into the CUAHSI Hydrologic
Information System format. I have
also been helping out with the web
data~entr_y pages and database
management for the STREAMS
project and working with KathiJo
Jankowski to get those up and
running.”
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PN Upcoming

Ver mont
E PS CO R December 2008 Emerging Science Season 2 Podcasts begin
Experimental Program to Stimulate Competitive Research  See them on the web at http://www.vpt.org/programs/emergingscience videopodcas.html
Judith Van Houten, Ph.D. January 27, 2009 Emerging Science Tuesday evenings after NOVA - Season 2 Premiere
State Director Full episodes on the web at http://www.vpt.org/programs/emergingscience videopodcas.html
Kelvin Chu, Ph.D. Episode One: Energy Episode Four: Trandportation
Aasociate Project Director Episode Two: Food Webs Episode Five: Water — featuring scientists from
James latridis, Ph.D. Episode Three: Technology of the Water Workshop!
Avsoctate Project Director Social Scienced
Lillian‘ Gamaehe, Wil April 27, 2009 Streams Symposium Sheraton Hotel and Conference Center, Burlington, Vermont
Project Coordinator
KathiJo Jankowski, M.S. June 1-5, 2009 Streams Undergraduate Training Orientation Week
Streams Coordinator June 2&3, 2009 VT State Annual Meeting, Grant Writing Workshop

Troy Krahl, M.B.A.
Project Business Manager

June 29-July 3, 2009 Streams High School Training Orientation Week

Nora Joyal September 15, 2009 NSF Day - sponsored by OLPA

Administrative Assistant

AWARD APPLICATION DEADLINES Full RFPs available at www.uvm.edu/EPSCoR

March 4, 2009 UVM Student Summer Research Support: Stream Ecology in Puerto Rico
March 4, 2009 UVM Student Summer and Academic Year Research Support

Vermont Technology Council
Frank Cioffi

Chairman
Paul Hale, Ph.D. March 4, 2009 Undergraduate Student Summer & Academic Year Research Support at Baccalaureate Institutions
Ewxecutive Director March 18, 2009 Business Awards for Streams Project

March 30, 2009 Pilot Awards for UVM Faculty Research in Complex Systems Modeling
April 15,2009 Innovation Fund (IF) Awards

Front cover images (upper right)
These images represent four models of a

mechanical pendulum, generated byan algorithrn Apr|l 30' 2009 SBlR Phase [0] Awards

that automatically synthesizes models of complex

s Bl by D Jehe B April 30,2009 Small Business Innovation Research Proposals for Use of Facilities at UVM
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