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This year we finished 
a complete overhaul of 
our online Data Discov-
ery Center (DDC). The 
growth of the Internet 
has fundamentally 
changed how scientific 
data is managed and 
distributed. The DDC 
was developed because 
programs like NH 
EPSCoR are expected 
to make information 
and research findings publicly accessible. 
Acquiring data from the DDC is now as 
easy as ordering a book from Amazon (see 
page 5).  

Our team has expanded collaborations 
with colleagues around New England. A 
new project (see page 2) focuses on the 
future of dams in New Hampshire, Rhode 
Island, and Maine, home to thousands 
of iconic and aging mill dams in need of 
repair or removal. We are continuing to 
analyze coastal pollution along the NH 
and Maine coasts (see page 10), where 
rainfall flushes pollutants from inland 
waters to the sea, closing beaches and im-
pacting shellfish fisheries.

It is fruitful collaborations like these that 
we celebrate in this version of Research 
Currents. Through these efforts, we can 
and will tackle the scientific and societal 
challenges we face.

This fall, we had the pleasure of 
co-hosting with Maine the 24th 
National Science Foundation EPSCoR 

National Conference in Portsmouth. 
We were thrilled to bring together over 
350 of our colleagues from across the 
United States to spark new research 
collaborations and advance the role of 
science in the service of society.

Governor Maggie Hassan, a champion 
for science, technology, engineering, and 
math (STEM) education in New Hamp-
shire, opened the conference at The Music 
Hall. Actor, director and writer Alan 
Alda introduced the Alan Alda Center 
for Communicating Science and dem-
onstrated some improvisational theater 
games to help attendees communicate 
more directly and personally. In breakout 
sessions, scientists worked on develop-
ing teams to address some of the nation’s 
most challenging scientific questions. We 
were proud to showcase New Hampshire’s 
natural beauty and innovations in scien-
tific discovery to this national audience.

Also in November, in Meredith, we 
sponsored a meeting with the NH Science 
Teachers Association, where 100 educa-
tors gathered to discuss recommenda-
tions of the Governor’s STEM Education 
Task Force and focus on how to inspire 
students, empower teachers, and raise 
standards (see page 8).

Director’s Message
Photos: David Murray
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JAN NISBET    
NH EPSCoR State 
director; senior vice 
provost for research,  
University of New 
Hampshire 

THE MUSIC HALL – Attendees filled The Music Hall in Portsmouth 
at the NSF EPSCoR National Conference.

TELL YOUR STORY—Christine O’Connell, 
associate director for the Alan Alda Center 
for Communicating Science and a marine 
and environmental scientist trained in 
improvisation, engaged attendees in an 
interactive session on communicating 
across science disciplines and with the 
public. 

INNOVATE NH—Governor Maggie Hassan 
opened the conference and talked about 
her plan to build the best workforce in the 
country.

TEAM SCIENCE—Associate professor Jessica 
Thompson, communication and perfor-
mance studies, Northern Michigan 
University, shared how science can inform 
collaborative teamwork. 

THE TAP TEST—Actor Alan Alda illustrated 
the curse of knowledge with Pamela 
Trotman, president emerita of the Univer-
sity of Saint Joseph, by asking the audience 
to name the song she was tapping on the 
podium.

NATIONAL CONFERENCE



Hydropower is a major source of renewable energy 
in New England. More than 50 hydropower dams 
are scheduled for relicensing in the next decade, 

requiring states to make important decisions about their 
futures. The region is also home to thousands of iconic 
mill dams, which are an integral part of New England’s 
industrial history and provide recreation and water supply 
benefits for many communities. 

Some of these dams pose safety and liability risks due to 
old age and poor condition. They can also have adverse effects 
on coastal ecosystems and the local economy if they block 
fish migration.

A $6 million grant from the NSF EPSCoR program will 
fund a four-year study examining the future of dams in New 
England. The project marks an expansion in partners and 
scope for the New England Sustainability Consortium, add-
ing Rhode Island to the existing partnership between Maine 
and New Hampshire. 

Evaluating Options
The tri-state team will examine the trade-offs of decisions 
around dams. A number of potential options are being 
analyzed, including maintaining existing hydropower dams, 
expanding hydropower capacity, and removing aging dams to 
restore fish passage or reduce safety risks. 

By examining econom-
ic, environmental, and so-
cial tradeoffs, the project 
will help individuals and 
communities make com-
plicated decisions about 
dams. It will also em-
power and inform stake-
holders by combining the 
best available science with 
creative forms of commu-
nity engagement.

As Dams Age, Study Examines Their Future

Some of these dams pose 
safety and liability risks due 
to old age and poor condition. 
They can also have adverse 
effects on coastal ecosystems 
and the local economy if they 
block fish migration.

What to Do?
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JUST kEEP SWIMMINg—This non-hydropower dam on lower Montsweag 
Stream in Maine was removed in November 2010 with the goal of restoring 
fish passage.
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Company Donates Aircraft Part to UNH  
for Wind Tunnel Research 

Airbus Americas donated a section of an aircraft tail designed 
for flight control, valued at $500,000, to aid teaching and re-
search in aerodynamics. “It’s an investment in the aerospace 
industry’s future and in the future of the manufacturing in-
dustry in New Hampshire and the United States,” said Barry 
Eccleston, president of Airbus Americas. 
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Investments from the NSF EPSCoR and U.S. Depart-
ment of Defense EPSCoR awards to the University of 
New Hampshire, as well as matching funds, paid for the 

construction of the world’s largest scientific quality boundary 
layer wind tunnel. The wind tunnel, known as the UNH Flow 
Physics Facility, is located on the outskirts of the Durham 
campus. Within the 300-foot-long structure, two 400-horse-
power fans, each moving 250,000 cubic feet of air per minute, 
can generate a wind of approximately 28 miles per hour. This 

lets researchers gather data 
on the turbulence of air 
around objects.  

The wind tunnel has been 
used to study how ash travels 
through the atmosphere dur-
ing and after volcanic erup-
tions. This will help predict 
how long damaging ash will 
fill the skies and will inform 

decisions on when it is safe again for air travel. In other stud-
ies, supported by multiple federal agencies, the wind tunnel is 
being used to explore the aerodynamic properties and energy-
harvesting capabilities of wind farms. 

Massive Wind Tunnel Propels Defense, Aerospace Research

In UNH’s Flow Physics 
Facility, scientists are 
examining how volcanic 
ash travels in the atmo-
sphere, affecting the 
safety of air travel.

More than 300 businesses in New Hampshire are involved 
in the aerospace and defense industries, many of which com-
prise the New Hampshire Aerospace and Defense Export 
Consortium. The wind tunnel enables further research and 
testing important to the aerospace, energy, and defense indus-
tries and holds potential for collaboration with companies in 
the consortium.
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GO WITH THE FLOW—The UNH Flow Physics Facility, sited on the 
outskirts of the UNH Campus, allows scientists to study the turbulence 
of air around objects.



In northern states, heavy snow loads can collapse roofs 
and lead to perilous conditions, closing residential and 
commercial buildings such as shopping centers and 

schools. Because snow can vary in weight depending on how 
much water it holds, snow depth cannot be used to determine 
how much water is in the snowpack. Investments of federal 
EPSCoR and state funds supported development of a sensor 
used by environmental scientists and now adapted for roof tops. 
Spurring Innovation
A small NH company, 2KR Systems, developed the 
SnowScale, which was originally used on the ground to 
monitor snow melt and flooding from spring runoff. With 
the help of a team of undergraduate students, the hardware 
and software were adapted so the device could be installed 
on rooftops and programmed to send alerts when snow 
loads become dangerously heavy. SnowScale technology is 
now being rolled out across the country, helping building 
managers determine when snow on the roofs of buildings is 
becoming dangerously heavy.

Building managers need to know when they have a problem 
on their hands and at what point they need to take action and 
have snow removed. The removal process, which is usually 
done manually, is costly and can be hazardous to the people 
doing the work and the rooftop itself. The estimated cost to 
clear snow off a large roof such as a school or big box store 

New Technology Can Prevent Roof Collapses Nationwide 

Snow clearing is a dangerous 
and costly operation, but a roof 
collapse can be catastrophic. 
The SnowScale may help solve 
the  problem.

can be $20,000; a roof collapse can cost more than $10 million 
to repair. Now building managers have help when making a 
critical decision:  To shovel or not to shovel?

4

WEIGHT WATCHERS—The SnowScale, developed by a small NH company 
with the help of a team of undergraduate students, is installed on rooftops 
to monitor the weight of snow and send alerts when it becomes dangerously 
heavy.

Members of the 116th Air Control Squadron, Oregon Air National Guard, help firefighters 
rescue a structural engineer and contractor who were trapped in a plywood plant while 
inspecting a partially-collapsed roof.Ph
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Data Discovery Center:
New Tools and Inventory

Land Cover Scenarios  
Land cover scenarios provide narrative descrip-
tions and simulated maps of New Hampshire 
land cover from the present out to the year 2100, 
representing a range of possible future condi-
tions that reflect both stakeholder perspectives 
and existing landscape plans and visions.

Surfers, Water Quality, and  
Decision Making 
This project investigates the perception of risk 
of water-borne pathogens among New England 
surfers to better understand their knowledge 
of the local environment and how scientific 
information could be communicated to enable 
informed decisions.

Media  Analysis
This analysis focuses on the public discourse sur-
rounding shellfish in Maine and New Hampshire. 
The data include a comprehensive list of news-
paper articles published in both states from 
2000 to 2014 that covered shellfish issues.

Eddy Flux Monitoring Network  
The eddy flux network is a network of four tow-
ers with instruments that measure carbon and 
water changes over land cover types that broad-
ly represent the NH landscape, including forest, 
agriculture, and developed land. 

Clam Flat Shell Addition 
Using multiple study sites around Frenchman Bay, 
ME, this project tests the effect of adding crushed 
shell onto areas in the intertidal zones and exam-
ines the effects of this treatment on sediment nu-
trients and clam recruitment and survival.

Public Transmedia Storytelling 
This dataset includes various audio, video, and 
photographs from the New England Sustainability 
Consortium’s Safe Beaches and Shellfish project.

Fecal Bacteria Assessment
This study examines fecal contamination in 
water through two indicators of contamination, 
E. coli and enterococcus. To understand the fate 
of fecal coliform, researchers collected samples 
across various land use and climatic conditions 
in southeastern NH.

The Internet has fundamentally changed how 
scientific data is managed and distributed. Feder-
ally funded research programs such as NH EPSCoR 

are expected to make their data and research findings 
accessible. This expectation 
of “broader impacts” has led 
to the development of online 
data distribution centers 
that strive to make the data 
acquisition process as easy 
as ordering something from 
Amazon.

The Data Discovery Center 
(DDC) at UNH is the data 
repository and digital library 
for our research projects. Like 
Amazon, the DDC inventory 
is large and varied, with data holdings from water sample 
analyses, telephone interview surveys, snow and soils 
data, computer modeling results and satellite imagery. 
Data access is free and available to anyone. 

Scientists routinely acquire, analyze, visualize, summa-
rize, and ultimately draw conclusions about their research 
hypotheses from a body of collected data. Their published 
research findings, in turn, often spark a new round of data 
acquisition as other scientists, educators, and community 
leaders use these data and scientific findings to better 
understand the world around us. 

The DDC’s new intuitive interface allows for fast and 
efficient access to data sets, data visualizations, and sup-
porting documentation. A new survey map to explore the 
results of qualitative research studies has been added, as 
has a poster gallery. With free data downloads, no ship-
ping charges, and almost one-click ordering, the DDC is 
a great way to see and make use of the breadth of research 
data generated by NH EPSCoR projects.  
Check it out: ddc.unh.edu

Data: The Lifeblood  
of Scientific Inquiry

The Data Discovery 
Center inventory is 
large and varied, with 
data holdings from 
water sample analyses 
to satellite imagery. 
Data access is free and 
available to anyone.
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http://ddc-landcover.sr.unh.edu/
http://ddc-surfers.sr.unh.edu/
http://ddc-surfers.sr.unh.edu/
http://ddc-media-analysis.sr.unh.edu/
http://ddc-eddyflux.sr.unh.edu/
http://ddc-clamsflat.sr.unh.edu/
http://ddc-transmedia-storytelling.sr.unh.edu/
http://ddc-bacteria-assessment.sr.unh.edu/


CREATIVE COMPUTING CHALLENGE—Mihaela Sabin, UNH computer sci-
ence professor and project lead, works with high school summer campers 
(pictured here) and teachers to advance computer literacy in July 2015 at 
Keene State College.

6

CREATING A WELCOMING LEARNING ENVIRONMENT—Students bring 
friends to sit in on an after-school extra-credit class. Jaden Smith (left) and 
Kelley Akerley write smartphone apps at ConVal High School.

IF YOU BUILD IT—ConVal High School business teacher Deb Coyne uses 
new software and smartphones to show students how to be creators of 
technology, not just consumers. Featured (from left) Sienna Sorbello, 
teacher Deb Coyne, Isabella Eliot and Hannah Johnson. 
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Today, computational thinking, like the proverbial drop 
of red dye in a glass of water, permeates all disciplines. 
Which means that all students need to learn how to 

solve problems using computers. So whether it’s how to run 
an efficient business or organize a community service project, 
online apps and interactive computer presentations have 
become essential. 

In an effort to expand computer literacy, NH EPSCoR has 
taught ten teachers to bring app-making into the classroom at 
six New Hampshire high schools. It’s all part of the Creative 
Computing Challenge, a five-year program funded by NSF 
to NH EPSCoR and led by Mihaela Sabin, the Arthur K. 
Whitcomb associate professor of computer science at UNH 
Manchester. This project recruits teachers for a summer pro-
gram to train them to teach the use of the MIT App Inventor 
software. Selected students also attend, giving the teachers 
immediate experience working with students. 

Those teachers then bring their app-creating knowledge 
back to the classroom. At high schools in Peterborough, 
Keene, Concord, Derry, Dover, and Manchester, students in 
classes ranging from photography to business to cosmetology 
and, of course, computer science are learning how to write 
apps. In addition to zombie apocalypse games and piano 
lessons, the apps range from running an online store with 
inventory to more community-minded projects. 

At Keene High School, for instance, students are identify-
ing 360 city fire hydrants using geo-location and tagging. 
Eventually, students will be able to shovel out hydrants after 
a snowstorm for community service and log which ones have 
been done.
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Computational Buzz
Creative Computing Challenge Gets High School Students Excited About App Design

Also at Keene, cosmetology students paired up with com-
puter science students to create smartphone apps that provide 
images to hair salon clients of specific styles, along with 
instructions for the stylist on how to complete them. Some of 
the apps included text-to-speech, allowing the stylist to listen 
to the steps while performing the service. The students tested 
the app by having the computer science students style the hair 
of cosmetology student “clients.” 
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“In order to really reach 
a diverse range of 
students, we need to 
draw upon the learners’ 
creativity and personal 
interests.” 

—Mihaela Sabin
Professor of computer science, 

UNH

THERE’S AN APP FOR THAT—High school students at ConVal write and design 
smartphone apps during photography class, (from left) Hannah Johnson, 
Sienna Sorbello, Isabella Eliot, Keenan Wilson and Evan Coyne.
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 “In order to really reach a diverse range 
of students, we need to draw upon learners’ 
creativity and personal interests,” said Sabin. 

“This was a great experience for my stu-
dents,” said Keene high school cosmetology 
teacher Dawn Lagace. “They said that know-
ing about apps was something they could 
refer back to during their entire careers.”

At Peterborough’s ConVal High School, 
four teachers participated in the summer 
program. Two of them have engineering 
backgrounds and teach computer science. 
The other two, Amanda Bastoni (photogra-
phy) and Deb Coyne (business) are new to 
technology. But with four teachers on board, they have been 
able to collaborate and build enthusiasm. ConVal computer 

science teacher Gil Morris even appeals to 
high schoolers’ peer focus, inviting curious 
friends of participants to join an after-school, 
extra-credit class. “Students can get an easy 
introduction to technical fields just by sitting 
in. They find out about opportunities by word 
of mouth and then a little encouragement 
goes a long way,” he said.

“The grand purpose of this project is to 
increase participation,” said Judy Sharkey, 
associate professor of education at UNH 
Manchester who, with UNH education and 
outreach specialist Eric Froburg, facilitates 
training with workshops for teachers. “It’s 

not to have everyone become a software engineer. But, how do 
you make a choice if you don’t know anything about it?” 



During the panel discussion, the 
task force members addressed many 
questions voiced by teachers about the 

road ahead. One asked, 
“How is the state going to 
encourage administrators 
to support project-based 
learning?” Project Based 
Learning (PBL) is a teach-
ing method in which stu-
dents gain knowledge and 
skills by working for an 
extended period of time to 
investigate and respond to 
an engaging and complex 
question, problem, or chal-
lenge. “There is lots of push 

for interventions for students who are 
at risk or not succeeding on the current 
education model, but what about PBL?”

Leather responded, “The current 
approach from the DOE is to ‘push’ the 
decision-making about curriculum and 
assessment back to the local level and to 
support project-based learning across 
STEM content areas. There are still 
requirements for assessment accountabil-
ity from the federal and state levels, but 
waivers are available for local districts 
to try alternatives. Many districts don’t 
know this and don’t know how to do 
this… More specialists and educators 
that can address STEM are needed 
statewide.”

Ross Gittell, chancellor of the Commu-
nity College System of NH and chair of 
the task force, said in closing, “We need 
more conversations like this to explore 
how to coordinate, share resources, and 
be creative to achieve our goals.”

Nearly 100 teachers gathered in 
early November to discuss the 
recommendations of the Gover-

nor’s Task Force on Science, 
Technology, Engineering 
and Math (STEM) Educa-
tion report. The discussion, 
hosted by NH EPSCoR, 
was held at the NH Science 
Teachers Association’s fall 
conference in Meredith.

The Governor’s Task Force 
was formed in response to 
industry concern over the 
shortage of skilled, STEM-
prepared employees in NH. 
Not only are STEM workers 
in short supply for the engineering and 
technology sectors, but familiarity with 
the application of technology is also 
lacking in other sectors such as retail 
and food service.
Insight from the experts
The STEM Task Force recommenda-
tions provide guidance to strengthen 
the foundations of STEM education for 
a 21st century economy. The task force 
focuses on how to inspire students, 
empower teachers, and raise standards. 

“The DOE is concerned about the 
lack of STEM graduates,” said Paul 
Leather, deputy commissioner for the 
NH Department of Education “We see 
an interest in science early in a student’s 
career, but by the end of K-12 we see a 
significant loss of that interest. The em-
phasis on math, English and language 
arts in No Child Left Behind resulted in 
a loss of time on science.”

What is the Future of Science Education in NH?

Panelists (from left)— Paul Leather, deputy commissioner, NH Department of Education; Doug Earick, 
Administrator for Science Education, NH Department of Education; Sen. John Reagan, chair of education 
committee; Ross Gittell, chancellor, Community College System of NH; Eric Feldborg, director of STEM 
Education, NH Department of Education; and Bill Duncan, member, NH Board of Education.

NH EPSCoR’s Research Experiences 
for Teachers  program helps educators 
develop the skills they need to raise 
awareness about STEM career fields 
and introduce the process of scien-
tific inquiry to students. The program 
reaches schools in greatest need and in 
rural areas of the state by offering room 
and board. Education coordinators work 
with teachers to develop lesson plans 
based on their research experiences. 

“We need more 
conversations like 
this to explore 
how to co ordinate, 
share resources, 
and be creative to 
achieve our goals.”

—Ross Gittell
Chancellor of the  

Community College 
System of NH

Three teachers who participated in the NH EPSCoR 
RET program are (from left) Jay Derick, 8th grade 
science at Oyster River Middle School; Deborah 
Capistran, math teacher at Hillside Middle School; 
and Heather Wheeler, 9th grade environmental 
science teacher at Sanborn Regional High School.  
With them is Steve Hale, EPSCoR outreach director.

Summer Program Immerses Teachers into the World of Scientific Research

For more information visit:   
nhepscor.org/research/experiences

Benefits include:
•	 Conducting 6 to 8 weeks of authentic 

research as part  of a team 
•	 Access to state-of-the-art facilities
•	 $600/week stipend
•	 Room and board for residential 

campus experience; lunch and mileage 
reimbursement for commuting 
participants

•	 Access to a community of educators 
eager to enhance the offering of 
science research and training to NH 
students
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Science teachers gathered in early November to discuss the recommendations of the Governor’s Task 
Force on STEM Education.

http://nhepscor.org/research/experiences


New England Surfers Are Stewards of the Environment

Surfers have so much local 
knowledge because they 
are out in the water every 
single day, even when it’s 
bad. They are very aware 
of all of the factors that 
influence water quality—
rain, high population, 
ocean currents.

Up and down the Maine and New Hampshire coastline, 
researchers from Plymouth State University scoured 
beaches and vigilantly watched for primo weather 

forecasts. They interviewed over 245 surfers from Scarbor-
ough, ME, to Seabrook, NH, to learn about ecological knowl-
edge within the surfing community.

Shannon Rogers, assistant professor and ecological econo-
mist at PSU, and her graduate student, Sophie Scott, are 
interested in how issues around water quality and risks are 
perceived by local communities. They are collaborating with 
other researchers on the Safe Beaches and Shellfish project to 
find better ways to communicate water quality information 
to coastal stakeholder groups as part of EPSCoR’s multi-state 
New England Sustainability Consortium.

“Surfers are the most ex-
posed to the water and are 
generally perceived as having 
a ‘laissez faire’ attitude about 
the associated risks. They are 
more likely to be active dur-
ing storms and after it rains, 
when water quality is lowest,” 
said Rogers.  

Rogers and Scott decided 
the best way to learn more 
was to hit the beaches. 
They talked with surf shop 

owners about where to go and why people choose to surf at 
different locations. From there, they developed a brief sur-
vey that could be administered on the beach.

Preliminary results show while it’s not one of their top per-
ceived risks, surfers do think about water quality. If there was 
a posted advisory, 40% of respondents said this information 
would affect their decisions to surf. Common themes revealed 
that surfers are stewards of the environment and holders of 
ecological knowledge. 

“These folks are not trained in it, but they have so much 
local knowledge because they are out in the water every single 
day, even when it’s bad. They are very aware of all of the fac-
tors that influence water quality: rain, high population, ocean 
currents,” said Scott.

Rogers said, “I really think the big take-away for me so far 
has been that despite prevailing ideas that surfers will surf 
no matter what, we do see a sizable group saying that they 
consider water quality in their decision process, and a major-
ity want access to more information about the water quality at 
their local surf spots.”

Survey Says—

9

HITTING THE BEACH—Sophie Scott (middle), PSU graduate student, and Trina 
Lafata, UNH undergraduate student and summer intern for The Stewardship 
Network: New England (right), surveyed surfers up and down the NH and ME 
coasts.

SURF’S UP—Shannon Rogers (right), assistant professor and ecological econ-
omist  at PSU’s Center for the Environment, and Sophie Scott (left), PSU grad-
uate student, scoured beaches up and down the Gulf of Maine interviewing 
over 254 surfers in 2015. 



York, Maine, is best known for its 
beaches, lighthouse and lobster— 
not scientific research. Through-

out 2015, however, scientists and 
university students used the town as a 
case study. They visited multiple times a 
week through the spring, summer and 
fall, analyzing water quality and inter-
viewing local businesses. Their aim was 
to develop new methods to anticipate 
coastal pollution and improve beach 
management in New England.
Connections between land and sea
UNH research professor and micro-
biologist Steve Jones and his graduate 
student, Derek Rothenheber, collected 
water and seaweed samples along the 
beaches and in storm drains. 

“York is a great area to focus on 
because it’s very indicative of many 
of the region’s beaches. Our problem 
areas are where the fresh water meets 
the sea—where the rivers, the streams, 
and the storm drains empty onto the 
beach—and York has all of that,” said 
Keri Kaczor, statewide coordinator for 
the Maine Healthy Beaches Program. 
“We know it’s a problem when it rains, 
but we don’t know the test results until 
the next day.”

CSI York: Beaches Under the Microscope

Each area along the coast is different. 
Problems start when heavy rains wash 
pollutants downstream and out to sea. 
Leaking sewers, failing septic systems, 
upstream beaver dams, animal waste, 
and agricultural runoff can easily con-
taminate coastal waters, making beach 
closures necessary to maintain public 
health. Since every beach is unique, 
it may be better to manage closures 
individually, but local and state govern-
ments need guidance on when beach 
and shellfish closures should be put in 
place and how long they should last.

With the value of coastal recreation 
estimated at some $400 million in New 
Hampshire and Maine, coastal closures 
represent a significant concern.  
Clues in the DNA
Rothenheber has adapted some methods 
that allow the science team to do DNA 
analysis to sleuth out pollution sources. 
He extracts DNA from the bacteria in 
water samples and uses specific DNA 
markers that clue him in to what types 
of contamination (feces) might be pres-
ent—human, cow, seagull, and so on.  
He is also developing an added layer to 
this process that will quantify the data 
gathered.  

With this information, the team can 
see whether naturally occurring bac-
teria and bacteria from other sources 
of contamination, like leaky septic 
tanks, are increasing together or inde-
pendently.  And that has management 
implications.  “We don’t propose to put 
diapers on birds, but we want to figure 
out practical ways to manage water 
quality. If the analysis suggests it’s from 
a human source, this would imply that 
the town may need to do some type of 
infrastructure modification or possibly 
fix the leaks,” said Jones. 
 
According to the locals
As microbial sleuths Jones and Rothen-
heber were sampling, their colleague 
Tom Safford, a sociologist at UNH, and 
his team were canvassing the beach 
community to learn more about how 
information gets communicated locally.  

“We are really interested in under-
standing more about the businesses 
that are likely to be affected by a beach 
closure or any kind of issues with water 
quality. These are the people whose 
livelihoods depend on the beaches,” said 
Safford. 

Preliminary findings show opportu-
nities for strengthening the connections 
between the business community and 
beach management. 

“I think that’s our contribution,” said 
Safford. “To help identify opportunities 
in terms of communication, and where 
improvements in the process might help 
keep visitors to the regions beaches safe, 
while still maintaining a vibrant beach 
economy.”

“I think that’s our contribution:  
to help identify opportunities 
in terms of communication, and 
where improvements in the 
process might help keep visitors 
to the region’s beaches safe, 
while still maintaining a vibrant 
beach economy.” 

  —Tom Safford, sociologist, UNH
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DOWN THE DRAIN—UNH research professor Steve Jones (left) and graduate student Derek Rothenhe-
ber take seaweed and water samples from storm drain on Short Sands Beach in York, Maine. 
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How can local businesses and communities work together to improve water quality?



 

Charlotte Thompson, an under-
graduate sociology major on Safford’s 
team, said they started the interview 
process by visiting inns, hotels, and 
RV parks. Business managers have a 
significant role along the coast because 
they connect directly with beach-goers. 
“People’s ideas about what water quality 
means—about the sources of pollution 
and the risks—were expressed in ways 
that we didn’t expect,” said Thompson. 
“For example, when 
we asked about beach 
management, many 
thought of seaweed or 
trash, so they would 
see these visual cues, 
but it didn’t appear 
there was an under-
standing of the bacte-
rial aspects of water 
quality.”

Isaac Leslie, a 
graduate student 
working with Safford, said, “Some of 
the things that really interested me 
about this work have been integrating 
and collaborating with quantitative 
scientists at the University of Southern 

Maine who are looking at demographics 
and survey data they collected from 
over 300 beach-goers up and down 
the ME and NH coasts, as well as 
with the natural scientists like Jones 
and Rothenheber who are doing the 
bacterial analysis. It’s interesting how 
each slice of our science disciplines 
reflect on the other and shed a new 
piece of light on the other.”  

Both Thompson and Leslie noticed a 
strong feeling of trust 
among the business 
community and a 
belief that if there was 
a serious concern or 
problem, they would be 
notified and it would 
be communicated in a 
direct way.  

The ultimate goal of 
all the research cen-
tered on York beaches is 
to help beach commu-

nities in the region develop strategies to 
achieve the best water quality possible, 
so that advisories are infrequent at best 
and beach-goers are kept safe.

RAIN OR SHINE— A lone fisherman takes a break on a foggy morning at Long Sands Beach, York, 
Maine. Researchers collected water and seaweed samples along the beach and in storm drains from 
April to October, 2015. 
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Beach Blitz 
Volunteers Provide 
Water Quality Snapshot 
of NH Beaches
Many beaches in the eastern U.S. 
are experiencing increasing levels 
of potentially harmful bacteria. The 
NH Department of Environmental 
Services Beach Inspection Program 
monitors beach water quality. 
However, DES staff rarely have 
resources to identify and investigate 
sources of the bacterial pollution.

Over the summer, citizen scientist 
volunteers teamed up with the 
Stewardship Network: New England, 
a network dedicated to organizing 
a large base of people interested in 
volunteering on behalf of nature.  
Volunteers dodged sunbathers and 
boogie boarders as they blitzed the 
beaches looking for clues, collecting 
samples, and taking a water quality 
snapshot for researchers and beach 
managers at North Hampton State 
Beach,  Jenness and Sawyer beaches. 

Data from the Beach Blitz has 
been analyzed in the University 
of New Hampshire labs, and 
preliminary findings are shared 
in the report “Beach Blitz 2015: 
Collaborative Learning Through 
Citizen Engagement and Bacterial 
Analysis Findings,” available on 
the Stewardship Network website: 
newengland.stewardshipnetwork.
org

http://newengland.stewardshipnetwork.org
http://newengland.stewardshipnetwork.org


Keene State College undergraduate researcher Katie 
Kiley is making headway on a burgeoning issue in the 
U.S. shellfish industry—an extremely virulent bacte-

rium called Vibrio vulnificus. 
V. vulnificus naturally occurs in warm, brack-

ish seawater. When ingested or absorbed through a 
wound, the bacterium can cause severe health prob-
lems, including vomiting, diarrhea and abdominal 
pain, a life-threatening infection of the blood stream, 
or damage to skin and tissue. In 2015, 42 cases of V. 
vulnificus were found in Florida, which resulted in 
13 deaths. The bacterium is found in mussels, clams, 
oysters and seawater from the Atlantic seaboard to the Gulf of 
Mexico and is a growing problem in saltwater habitat where 
shellfish are farmed.

Biology Student Working to Make Shellfish Industry Safer 
Undergraduate Research Spotlight

Research Experiences for Undergraduates
NH EPSCoR offers hands-on opportunities for undergraduate 
students to participate in research at several college and 
university campuses throughout the state. Students spend 
six to ten weeks in the summer or academic year as part of 
a research team. Summer sessions are typically full-time 
commitments while academic year REUs can be done while 
taking courses. 

Benefits include:
• Mentorship in authentic research
• Joining team of faculty and graduate students
• Access to state-of-the-art research facilities
• $500/week stipend
• Room and board for residential campus experience; lunch 

and mileage reimbursement for commuting participants
• Unique opportunity for professional growth

For more information visit:  nhepscor.org/research/experiences

Together with Keene State biology professor Loren Launen, 
Kiley is working to sequence and study the genome of this im-
portant pathogen to learn what it means for keeping shellfish 

consumers safe.
“In our lab, Dr. Launen, [fellow student] Sarah 

Sanders, and I are looking at V. vulnificus in a more 
in-depth manner than has been done before,” said 
Kiley. “We’re taking V. vulnificus and we’re looking 
at the genome to see which strains have a chance of 
making someone sick.”

Kiley spent the summer of 2015 working with 
UNH professors Steve Jones and Cheryl Whistler, 

as part of NH EPSCoR’s Research Experiences for Under-
graduates program, to gain field research experience isolating 
the bacterium from water and oysters in the Great Bay. Now 
she is continuing her research at Keene State with the bacteria 
she isolated, focusing on genomic analysis.

Kiley said she’s grateful for the chance she’s been given 
to work in the labs and that she’s well ahead of the curve in 
comparison to her classmates because she is doing work that is 
applicable to the lessons she’s learning in the classroom, which 
will in turn prepare her for the steps she intends to take after she 
graduates.

“Since I’ve made a connection with Dr. Launen, I feel like 
my world has opened up. I wouldn’t have had any of the 
opportunities to conduct research at UNH and come back to 
continue with it here. It’s been a wonderful experience and an 
incredible ride,” she said. 

In addition to being ahead of the game academically, Kiley 
has built a solid relationship with her faculty mentor.  “I 
definitely feel like I have a close relationship with Dr. Launen. 
We go on trips to UNH and we go to American Society for 
Microbiology conferences to talk about our work,” said Kiley. 
“I don’t have a lot of free time, but it’s going to be worth it in 
the end. Every time I isolate that colony of Vibrio, or I con-
firm it’s V. vulnificus, or we make a little bit of headway, or I 
get that exam back—it’s so worth it.”

Kiley’s research is funded by the New England Sustainabil-
ity Consortium’s Safe Beaches and Shellfish Project.
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“Since I’ve made a connec-
tion with Dr. Launen, I feel 
like my world has opened 
up.  I wouldn’t have had 
any of the opportunities to 
conduct research at UNH 
and come back to continue 
with it here.  It’s been a 
wonderful experience and 
an incredible ride.” 

– Katie Kiley,  
Keene State College student

http://nhepscor.org/research/experiences


What Matters Most to Northern Forest Residents?

Findings From the Study
Rural Identity  Residents care about the outdoors 

and support forest conservation and limited devel-
opment in order to protect their rural way of life. 
They tend to maintain a personal connection with 
the landscape.

Land Use Development  Residents value 
maintaining low property taxes, protecting natural 
resources, creating opportunities for the expan-
sion of local businesses, and preservation of scenic 
beauty and recreation areas.

Local Agriculture   The local food movement 
is gaining strong support throughout the region. 
Residents want to support local farmers, keep their 
dollars local, get fresh food, know where their food 
comes from, and have personal well-being.

Water Quality  Residents believe that the eco-
nomic stability of their communities depends on 
clean waterways. They care about clean drinking 
water, pollution levels in water bodies, and impacts 
on fish and wildlife.

Forest Services  Forest-related jobs play a major 
role in local economies. Maple syrup production, 
wood products (especially furniture), logging, and 
other forest services are sources of support and 
pride for residents and visitors, but residents also 
want to balance these services with protecting 
natural habitats.

Intrinsic Value  The view that forests have inher-
ent value, not just because they support their 
economic livelihoods, is prevalent among Northern 
Forest communities. 

The Forest Science Dialogue helps connect scientific 
research to the concerns of local communities

How can ecosystem 
scientists working in the 
region best engage with 
members of the local 
community and make 
sure what they’re doing 
lines up with community 
values? 

NORTHERN VOICES: At a roundtable discussion, “Forging a New Model of Public Engagement with 
Science,” Hubbard Brook scientists sat down with group leaders from New Hampshire, Vermont 
and Maine to learn more about Northern Forest residents.

The Northern Forest region, which includes the northern 
portions of New York, Vermont, New Hampshire, and Maine, 
is home to more than two million people in 1,140 communi-

ties. The forested landscape defines their economies, cultures, and 
recreational activities. The future of the region’s ecosystems and its 
human communities are dependent on each other.

So how can ecosystem scientists working in the region best 
engage with members of local communities and make sure what 
they’re doing lines up with community values? A series of dialogues 
between scientists and residents is helping to make that clear.

Since 2014, scientists from the Hubbard Brook Research Founda-
tion in North Woodstock, NH,  and 
leaders of stakeholder groups in NH, 
VT, and ME have been working to 
tease out what people care about in 
the Northern Forest region. 

The Forest Science Dialogues 
initiative is a two-year pilot project 
undertaken by Hubbard Brook and 
supported by the National Science 
Foundation. The goal is to engage 
scientists with local citizens through 
a number of facilitated dialogues.

To provide context for answering these questions, Shannon Rog-
ers, assistant professor and ecological economist at Plymouth State 
University, is working with project leaders to collect and analyze 
social science resources and existing information. In 2015, Rogers 
and PSU graduate students conducted a comprehensive literature 
review on social science in the Northern Forest as part of her Envi-
ronmental Ethics course. 

EPSCoR-supported PSU students Chelsea Berg, Jonathon Loos, 
and Sophia Scott took the course and co-authored a white paper. 
The paper was the start of an ongoing effort to improve the stake-
holder engagement process.

Rogers, supported by NH EPSCoR, has been working on social 
science research integration at Hubbard Brook since 2013, when 
she mentored undergraduate students who collected the first social 
science data in the program’s history. 
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Take a handful of soil from the 
Sycamore Community Garden in 
Concord, and squeeze. Depend-

ing on the plot, the soil might hold 
together in a small ball or crumble into 
dust. Why?

Students at NHTI, Concord’s Com-
munity College and Colby-Sawyer Col-
lege are asking this question. They plan 
to complete a thorough soil analysis 
and develop an ongoing education plan 
for the gardeners. Their work is funded 
by a $10,000 faculty mini grant from 
NH EPSCoR. These small grants help 
develop a diverse STEM workforce and 
generate more collaborative research 
experiences between NH’s academic 
institutions. Associate professor of 
natural sciences Tracey Lesser at NHTI 
and professor of environmental stud-
ies Leon-C. Malan at Colby-Sawyer 

want the students and gardeners to 
understand the concepts behind science 
and data literacy so they become more 
active participants in their society and 
communities.
Inch by inch, row by row
The community garden began in 2009 
on land donated by NHTI. Former 
NHTI president Lynn Kilchenstein, an 
early advocate for the garden, noted, 
“The student population comes from di-
verse settlements. I can’t begin to count 
the number of languages they speak. 
The community garden is entirely 
within our mission. It’s just what this 
college is all about. People moving on 
with their lives.”

Most of the gardeners are recent 
immigrants or refugees. Few have 
cars. And English is a language they 
are just beginning to speak. Generally 

Cultivating a Community
Students and gardeners learn about science and each other while tending  
a community garden at NHTI, Concord’s Community College

Ashley Barr is continuing her 
work begun in 2015 on the 
garden’s education plan as a 
junior at Colby-Sawyer College 
in 2016.  
“She has really given her all to 
this project. It’s great to see 
her go on to get a four‐year 
degree.” 

—Tracey Lesser, environmental  
studies professor, NHTI

they come from countries with much 
warmer climates such as South Sudan, 
Tanzania, and Bhutan. Even with a 
lifetime of traditional gardening experi-
ence, they find New England agriculture 
baffling at times. Yet it’s estimated that 
during the growing season most fami-
lies can save about $200 a month.
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A FAMILY AFFAIR —Young and old, everyone pitches in and works together 
at NHTI’s community garden to prepare the soil for seedlings. 

Photos: Courtesy of Tracey Lesser



The story underground 
As soon as the ground thawed, Lesser, Malan, and their 
students scooped up 100 soil samples for testing, including 
control samples taken outside of the garden.

Environmental science students tested the samples as part of 
Lesser’s general chemistry course. “My students are passion-
ate about this,” said Lesser.  “They know it really matters. We 
measured for nitrogen, nitrate, potassium, calcium, chlorine, 
soil moisture, and pH.”

The initial results were mixed. “We found that 75 percent of 
the plots were in the same range. But the nitrogen results were 
interesting, because some were very high. Too much nitrogen 
will give you a lot of leaves and no fruit,” said Lesser. 

As for the control 
sample outside of the gar-
den: “We found that the 
soil was very compacted,” 
said Lesser. This year, 
each plot was allotted 
two bags of compost to 
address compaction.

Lesser sent the samples 
to UNH for testing. Com-
parison tests will help 
Lesser and her students 
calibrate their equipment for even better accuracy.

Malan noted, “Once soil has been depleted, it takes about 
five years to bring the soil back. The Chinese have a saying, 
‘the ox is slow, but the soil is patient.’ ”
Curriculum innovation
Teaching by example is, of course, critical. Lesser and her 
students have their own plot, #6B, and they donated their 
vegetables to NHTI’s Child and Family Development Center.

One of Lesser’s environmental science students, Ashley 
Barr, focused on the garden’s educational plan, making it part 

of her senior capstone project. One initiative was to create a 
poster series showing different plants identified in various 
languages to aid gardeners as they choose their seeds. 

Barr will continue to work on her project in 2016 as a junior 
in the environmental studies department at Colby-Sawyer, 
working with Professor Malan. 

“Ashley has really given her all to this project,” said Lesser. 
“It’s great to see her go on to get a four-year degree.” 

NHTI offers two-year associate degrees. But, Lesser said, 
her students often take longer to complete a degree since 
they juggle educational responsibilities with jobs and family 
commitments.
A learning environment
Barr conducted interviews with community gardeners. Aided 
by translators and with Lesser videotaping, she learned about 
gardeners’ experiences and shared some of her own as well.

In one interview with a mother and daughter, Paska and 
Jane Yen from South Sudan, Barr asks, “How does food play a 
role in your cultural identity?”

Paska is quiet for a moment: “In Africa, we used to eat 
together, my neighbor on either side, every dinner. If I’m not 
home, I can feed my kids. Anyone’s kids are allowed to come 
eat. If someone is sick, there is someone to cook in the morn-
ing and someone to cook at night. When strangers come, we 
offer food and talk together… Here everyone is in their own 
apartment.”

These communal traditions, though from disparate cul-
tures, often come together in the community garden. It’s 
informal during the growing season, but more formal when 
the gardeners and their communities celebrate together at the 
annual harvest dinner. 

“There is a lot of pride in every one of these plots,” said 
Lesser. “In the middle of summer, you can really feel the love.” 

What is cultivated at Sycamore Community Garden? Both 
soil and spirit.

Most of the gardeners 
are recent immigrants 
or refugees. Few have 
cars. And English is a new 
language they are just 
beginning to speak.
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THE DIRT—Professor Leon-C. Malan from Colby-Sawyer College and his 
students take soil samples from NHTI’s community gardens for future study 
and analysis. 

ANALYzE THIS—Associate professor Tracey Lesser and general chemistry 
student Jesse Moore test soil samples in Lesser’s lab at NHTI.



Building Access to Computing Education
To be competitive in the 21st century workplace, high school students need to acquire strong 
computational skills and be able to apply academic content to real-world challenges. This project 
provides professional development training for teachers and engages high school students in 
computational thinking to solve problems. It serves as a model for engaging underrepresented 
students in STEM fields and creates a lasting impact on their career aspirations.
Project partners include: UNH Manchester, UNH Cooperative Extension, the Joan and James Leitzel Center for Math-
ematics, Science, and Engineering Education, and the NH Department of Education.

ECOSYSTEMS+SOCIETY

Understanding multiple perspectives on complex land-use decisions
 Researchers across the state are examining the environmental and economic impacts of different 
land-use policies as well as how changing demographics and climate influence land and water 
quality. This will help policy makers better understand the tradeoffs in land management decisions 
from multiple perspectives.
Project partners include: Dartmouth College, Great Bay Community College, Keene State College, Mount Washing-
ton Observatory, Plymouth State University, the Seacoast Science Center, St. Anselm College, UNH, White Mountains 
Community College, and StayWorkPlay/New Hampshire.

Combining Science with Local knowledge
Researchers from the natural sciences, social sciences, engineering, and humanities are combining 
their expertise to respond to societal challenges where economic and community development 
goals need to be balanced with environmental protection. These teams combine science with 
local knowledge, working with municipal officials, business owners, community members and 
nonprofit organizations to achieve balance in decisions about environmental resources. Two 
projects include:

Safe Beaches and Shellfish: 
Coastal recreation in New Hampshire and Maine is valued at $400 million annually, so beach closures 
due to water quality problems can have significant economic impacts. Long-term trends indicate 
that coastal pollution is getting worse. Researchers are working to increase the safety of beaches 
and shellfish beds that are threatened by bacterial pollution and other microbial pathogens.

Future of Dams in New England: 
Hydropower is a major source of renewable energy in New England. However, dams can have ad-
verse effects on coastal ecosystems and the local economy. They provide recreational and water 
supply benefits for many communities, but some pose safety risks due to old age and poor condition.
By examining economic, environmental, and social tradeoffs, collaborators in NH, RI, and ME are 
empowering stakeholders to make complex decisions about dams by combining the best avail-
able science with creative forms of community engagement.
NEST is managed by the EPSCoR programs at UMaine and UNH in partnership with: College of the Atlantic, the Uni-
versity of New England, the University of Southern Maine, Great Bay Community College, Plymouth State University, 
Keene State College, the University of Rhode Island, Rhode Island School of Design, and The Stewardship Network: 
New England.

NH EPSCoR Projects & Partners
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http://www.newenglandsustainabilityconsortium.org
http://www.epscor.unh.edu/ecosystemsandsociety
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NH EPSCoR Statewide Committee 

govErnmEnt
Rep. Naida Kaen
State Representative,  

NH House of Representatives

Dave Pease
Program Manager, NH Government 

Contracting Assistance Center

Jeffrey Rose
Commissioner, NH Department 

of Resources and Economic 
Development

Sen. Nancy Stiles
Chair, Education Committee,  

NH State Senate

Brittany Weaver
Policy Advisor, Office of  

NH Gov. Maggie Hassan

EducatIon
Will Arvelo
President, Great Bay Community 

College

Kevin Carroll
Adjunct Professor, UNH Law;  

Grossman, Tucker, Perreault, & 
Pfleger, LLC

Eric Feldborg
Director of Career & Technical 

Education, and Administrator,  
NH Career Development Bureau, 
NH Dept. of Education

Todd Leach
Chancellor, University System of NH

Jan Nisbet
NH EPSCoR State Director; Senior 

Vice Provost for Research, UNH

Martin Wybourne
Senior Vice Provost for Research,  

Dartmouth College

busInEss
Joanne Donoghue
Director, Corporate EHS & 

Operations, Mascoma Corp.

Douglas Folsom
Plant Manager, GE Aviation

Rich Grogan
State Director, NH Small Business 

Development Center

Lisa Hagemann
Principal Engineer, Dyn Inc.

Pam Hall
CEO, Normandeau Associates, Inc.

Terrance Large
Director - Engineering & Technical 

Services, Eversource

Mike Shipulski
Chair; Director of Advanced 

Development, Hypertherm, Inc.

at LargE
Katharine Eneguess
Vice Chair; President, Magalloway 

Consultants

Katie Merrow
Vice President of Community Impact,  

New Hampshire Charitable 
Foundation

Committee members represent 
industry, the executive and leg-
islative branches, and higher 

education. Its purpose is to increase the 
capacity of New Hampshire’s universi-
ties and colleges to compete for research 
and development funds and to stimulate 
complementary efforts in education 
and workforce development. It provides 
oversight to the NH EPSCoR program.  

The committee meets quarterly 
to review research, outreach and 
workforce progress, assist in outreach 
and evaluation, and support linkages 
with business and industry, state policy-
makers, private and not-for-profit entities, 
and community members, including 
members of underrepresented groups.

Mike Shipulski (left), director of advanced 
development, Hyper therm, Inc. and 
Katharine Eneguess (right), president, 
Magalloway Consultants, are currently 
serving three-year terms as chair and 
vice chair of the NH EPSCoR statewide 
committee.  The committee is the final 
decision-making body for the NH EPSCoR 
program.
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University of New Hampshire
Gregg Hall
Durham, NH  03824

809310

nhepscor.org


	Front Cover
	Contents
	Director's Message
	Aging Dams Study
	Wind Tunnel Propels Defense, Aerospace Research
	New Tecnology Can Prevent Roof Collapses Nationwide
	Data: The Lifeblood of Scientific Inquiry
	Data Discovery Center: New Tools and Inventory

	Computational Buzz: Creative Computing Challnge
	What is the Future of Science Education in NH?
	Summer Program Immerses Teachers in Research

	NE Surfers Are Stewards of the Environment
	CSI York: Beaches Under the Microscope
	Beach Blitz
	Biology Student Working to Make Shellfish Industry Safer
	Research Experiences for Undergraduates

	What Matters Most to Northern Forest Residents?
	Cultivating a Community
	NH EPSCoR Projects & Partners
	NH EPSCoR Statewide Committee
	Back Cover



