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The National Science Foundation established the Experimental Program to Stimulate 

Competitive Research (EPSCoR) in 1978 in an effort to broaden the geographic distribution 

of NSF awards and achieve a truly national science and engineering research enterprise. 

New Hampshire became an eligible EPSCoR jurisdiction in 2004.

Today, NH EPSCoR strategically directs federal investments in research infrastructure to 

advance science and technology development and support STEM education to benefit 

New Hampshire. EPSCoR investments have built world-class research facilities, educated 

hundreds of highly-skilled undergraduate and graduate students now in the workforce, 

trained teachers in K-12 STEM education, and more. The program continues to generate 

new projects and initiatives under the direction of a Statewide Committee (see back 

cover), which includes leaders from New Hampshire business and industry, legislative and 

executive branches of state government, the public sector, and higher education.

What is EPSCoR?
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Welcome to Currents, a review of the most 
important work New Hampshire EPSCoR 
accomplished this past year.

In these pages, you’ll discover the myriad ways NH EPSCoR research 
and outreach has impacted the Granite State. With our colleagues 
at colleges and universities across New Hampshire, we scaled down 
global climate models to understand what might happen in our own 
backyards, studied how nitrogen threatens Great Bay, sparked a passion 
for computer science in girls in North Conway, and more.

This issue also introduces our proudest achievement of 2016 — the 
New Hampshire University Research & Industry Plan. Commissioned by 
NH EPSCoR, the plan aims to boost the state’s economy by developing 
better synergies between its higher education institutions and industry.

The University Research & Industry Plan provides a roadmap for growth 
in three industry clusters where the state is already strong: Information 
systems, advanced manufacturing, and biosciences. A common thread 
across the strategic actions recommended in the plan is the need 
for public-private partnerships. Only with engaged leadership from 
government, industry, higher education, and non-profits will the plan 
lead to the creation of high-wage jobs and a robust innovation economy.

Partnerships are at the core of our work here at NH EPSCoR. 
Collaboration — between researchers at universities across the state, 
between faculty and students, between the creators of sophisticated 
data and the state agencies, conservation commissions, and 
municipalities who use it — fuels our success. In this publication, we 
hope to inspire you with the power of these many partnerships.

Jan Nisbet

On the Cover:

Graduate student Caleigh MacPherson makes 
an adjustment within a large thermal vacuum 
chamber at the UNH Space Science Center. The 
chamber, installed with NH EPSCoR support, 
simulates conditions found in outer space for 
testing satellite instruments developed at UNH. 
Students working in university laboratories 
gain skills that translate to success in industry 
research and development teams.

Jan Nisbet
State Director, NH EPSCoR
Senior Vice Provost for Research, UNH

Katharine Eneguess
Chair, NH EPSCoR Statewide Committee
President, Magalloway Consultants

Katharine Eneguess
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Community partnerships make it 
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NH EPSCoR research led to 
the formation of a new multi-
disciplinary genomics group

Dartmouth researcher receives 
$6 million EPSCoR award for 
brain research

DOE EPSCoR awards nearly $1 
million to shape energy and 
data futures
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A NEW ROADMAP 
FOR EXPANDING 
NH’S INNOVATION 
ECOSYSTEM
The New Hampshire University Research & Industry 

Plan, commissioned by NH EPSCoR, is focused 

on accelerating innovation-led development by 

aligning academia’s research strengths with our 

state’s substantial base of existing and emerging 

advanced industries.

THE NH UNIVERSITY RESEARCH & INDUSTRY PLAN provides insights 

based on data-driven evidence of our state’s innovation strengths and suggests 

strategies to capitalize on opportunities. It provides a roadmap for the New 

Hampshire innovation economy that will inform strategic decisions about how the 

state can best use its assets and strengths to grow high-wage jobs in the industry 

clusters that set New Hampshire apart.

Information
Systems

Data Processing & 
Network  Systems

NH 
Innovation 
Ecosystem

Biosciences
Biotechnology Analysis Tools, 

Techniques & Products 

Medical Devices

Agriculture, Marine 
and Bio-based Products 

Advanced
Manufacturing

Sensors, Optics,Communications 
and Electronic Systems

Photonics & Plasma Technologies

Industry clusters that distinguish New Hampshire
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Promoting 
Industry-

University 
Collaborations

Advancing 
Talent 

Generation, 
Retention and 

Attraction

Strengthening  
the State's 
Innovation 
Ecosystem

As one of our nation’s smaller states, New Hampshire’s capacity in innova-
tion is often overlooked. But New Hampshire has many of the right ingre-
dients to succeed, including the presence of advanced industries, a signifi-
cant number of inventors and skilled workers, and a portfolio of university 
research and development assets that can align with industry needs.

With the support of Governor Maggie Hassan, NH EPSCoR developed 
this report. NH EPSCoR’s Statewide Committee (see back cover) provided 
guidance, and national consultants TEConomy Partners and Keen Point 
Consulting conducted an independent, data-driven assessment combined 
with broad stakeholder engagement from private industry, the public sec-
tor, and higher education. A total of 77 interviews and three industry focus 
groups were conducted to ensure broad-based input. In addition, the 
study’s development relied on competitive benchmarking to 17 similar 
states and a detailed analysis of NH patent activity.

Providing research training for college 
and university students which leads to 
internships with companies is among the 
recommendations of the NH University 
Research & Industry Plan.

6 NH EPSCoR

New Hampshire stands as an innovation-intensive state: 

•  20% higher level of university research than the nation adjusted for size of economy

•  >200% higher level of patent activity than the nation adjusted for size of economy

•  3% higher in share of advanced industry employment than the nation

However, warning signs suggest that our state is not keeping pace across 
many measures of innovation activity, including slower growth in advanced 
industries and higher paying middle-skilled and high-skilled jobs.

Three broad strategic priorities for the NH University Research & Industry Plan



Putting the Plan into Action

The analysis identified three broad strategic priorities to be addressed, 
which overlap and depend on each other: 1) promote industry-university 
collaborations with a focus on industry-facing research and growth oppor-
tunities, 2) strengthen New Hampshire’s innovation ecosystem to spur in-
creased commercialization, entrepreneurial development and place-mak-
ing, and 3) advance talent generation, retention and attraction.

New Hampshire already has activities underway in each of these areas, 
but there is more to be done. The specific actions set out in this plan are 
focused on leveraging the activities already in place to create a more 
collaborative innovation ecosystem. Suggested strategic actions, best 
practice examples, and specific recommendations for each of the priority 
areas are available on the plan’s website.

Learn more and join the conversation:

nhresearchandindustry.org

A common thread across the strategic actions in the plan is the need for public-private partnerships. 

Government, industry, colleges and universities and non-profits have a part to play in this strategy, but 

success will be dependent upon the active participation of these sectors’ top-level leadership in setting the 

tone and keeping stakeholders focused on implementing these actions.
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NEW RESEARCH

How is the climate in my state, my 
town, and my backyard changing, 
and what will it mean for me?

NH EPSCoR’S INTERDISCIPLINARY team of climate 
modelers are scaling down sophisticated global climate 
models to deliver insights into what we care most about: 
How is the climate in my state, my town, and my backyard 
changing, and what will it mean for me? Will my kids go 
skiing in December and trap lobsters in June? Will my 
grandkids tap sugar maples for syrup?

“When you start getting down to finer scales or looking 
at more detailed problems, that’s where these big models 
are not useful by themselves,” says modeler and Earth 
sciences professor Matt Huber of the Climate Dynamics 

Prediction Lab at UNH’s Institute for the Study of Earth, 
Oceans, and Space (EOS). While a global model might tell 
us how the northeastern U.S. from Pennsylvania to Maine 
will warm, these models are more specific and can show 
us how warming occurring in the White Mountains may 
be different from trends at the Seacoast.

Huber and colleagues have been zooming in on global 
models to bring future climate scenarios in the northeast-
ern U.S. into much sharper focus. The groundbreaking 
work aims to obtain climate variables such as tempera-
ture, precipitation, and humidity up to 100 years out.

Climate Change: 
Bringing Model Science Home

UNH Climate Dynamics Prediction Lab simulates a 
National Weather Service heat index for July 2100.

Climate models, which draw on the physics and chemistry of Earth 
and its oceans and atmosphere, are at the heart of understanding our 
changing world. Just as the morning’s weather report helps us decide 
whether to wear gloves, play golf, or harvest crops on a given day, 
climate models let us anticipate and prepare for global climate trends 
decades or even a century away.

8 NH EPSCoR



The team’s results indicate that without serious carbon 
mitigation efforts, by 2100 temperatures of a typical sum-
mer month in the Northeast will be the same as heat wave 
temperatures during the past few decades. “So pick the 
hottest, muggiest, nastiest three-day heat wave you’ve 
felt, and that is all of July, if we don’t work hard to avoid 
massive global warming,” Huber says.

NH EPSCoR’s Ecosystems & Society project has brought 
together two ecosystem models, one land-based and one 
aquatic, to produce much more robust and meaningful 
results for the very first time. The models are able to talk 
to each other and churn out results that provide never-be-
fore-available insights into more than 100 data variables 
that affect everything from how crops will grow to the 
length of future ski seasons.

“Rivers, lakes and forests are very closely linked. Forests 
really influence streams and therefore influence water 

quality all the way downstream,” says Wil Wollheim, 
associate professor in the UNH Department of Natural 
Resources and the Environment and co-director of the 
Water Systems Analysis Group at EOS. “Combining models 
now lets us understand how things change on land and at 
the same time, and very consistently, how things change 
in water, which is especially important when land use and 
climate are changing.”

As part of the Ecosystems & Society project, this modeling 
work ultimately aims to link future climate scenarios with 
current decisions about how we use our natural resources 
and emit carbon, connecting the highly technical 
computational work of scientists to our daily lives. It’s 
essential, the researchers say, to bring their work to bear 
on real-world solutions to a changing climate.

nhepscor.org/ecosystems-society

Wil Wollheim 
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NEW RESEARCH

The arrival of spring 
is changing in 
New Hampshire

Shifting 
Seasons

Environmental Data
NH EPSCoR researchers collected 
data on water, soil, precipitation 
and air from 146 sites across NH.

With the fading of winter each 
year, temperatures rise, ice melts, 
and frost heaves buckle our roads. 
Scientists refer to the transition 
from winter to the growing season 
as the “vernal window” and a new 
study shows it’s changing.

NH EPSCoR RESEARCHERS investigating how 

climate change influences the transition from 

winter to spring looked at the date at which 

certain events occur that mark the seasonal 

transition, such as the melting of snow and the 

emergence of leaves in trees. Their findings, 

published in Global Change Biology, show that 

temperature and the amount of snowfall each 

year are key drivers of the timing of these events. 

Lags between transitions, such as the period 

between when air temperatures warm to when 

leaves emerge in the forest canopy, also shift with 

climate change.

10 NH EPSCoR



“Spring could be as long as a few months or as 

short as a few weeks depending on where you are,” 

says Alix Contosta, an assistant research professor 

at the University of New Hampshire’s Earth Systems 

Research Center. “You have snow melting and lots 

of water moving through aquatic systems, nutri-

ents flushing through the water, soils warming up, 

and buds breaking on trees. What we were really 

interested in, for our work, was not just looking 

at the timing but also how climate affects the lag 

between each of these events.”

Scientists with NH EPSCoR’s Ecosystems & Society 

project created a linked network of water and soil 

sensors and monitored snow and the forest canopy 

for three years. The research team supplemented 

this information with climate and satellite data and 

with precipitation and stream data collected by 

more than 100 volunteers across the state.

“Something striking happens after a very cold 

winter or when there’s been a lot of snow. Things 

wake up all together, which is why spring can be 

so dramatic,” says Contosta. In New Hampshire, 

Alix Contosta

“Things wake up all together, which 
is why spring can be so dramatic.”
—Alix Contosta

as in other areas of North America, the amount of 

spring snow cover has declined significantly in the 

past 30 years and the rate at which snow melts has 

accelerated. Warmer winters with less snow result 

in longer delays between spring events. “Snow is 

really critical for the energy and water budget of 

the ecosystem,” says Dartmouth College graduate 

student Alden Adolph.

A changing timetable for spring could have poten-

tial ecological, social, and economic consequences 

such as a longer mud season with increased weight 

restrictions on roads or a shift in the duration of the 

sugar maple season. “New Hampshire has all these 

dirt roads that maintain the rural landscape, and 

muddier roads means more upkeep and mainte-

nance, more investment in trying to keep the roads 

in decent shape,” says Mark Green, hydrologist and 

associate professor at Plymouth State University. 

“When the ground is frozen that helps, and when 

the trees are green and firing with photosynthesis 

they are also using a lot of water and that keeps 

the roads dry. It’s that in-between period where it’s 

an issue.”

A longer spring might mean a longer mud season 

with increased weight restrictions on roads or a 

shift in the duration of the sugar maple season. 

Outdoor recreation opportunities might also 

change with greater periods between ice and open 

water fishing and between snowmobiling and 

four-wheeling seasons.

Contosta, A.R., Adolph, A., Burchsted, D., 

Burakowski, E., Green, M., Guerra, D., Albert, M., 

Dibb, J., Martin, M., McDowell, W.H., Routhier, M., 

Wake, C., Whitaker, R., and W. Wollheim. 2016. A 

longer vernal window: the role of winter coldness 

and snowpack in driving spring transitions and 

lags. Global Change Biology.

The NH EPSCoR statewide sensor network provided data for 
analysis of the vernal window period. Source: Contosta et al. 2016.
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“We thought perhaps that if science 
won’t convince people, nature will.” 
—Larry Hamilton

NEW RESEARCH

The Soggy Truth
POLITICAL IDEOLOGY, NOT REALITY, PREDICTS NEW 
HAMPSHIRE RESIDENTS’ PERCEPTIONS OF FLOODING

Background: Flooding devastated Alstead, New Hampshire, 
in October 2005. NHPR Archive photo. Larry Hamilton

12 NH EPSCoR
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Among survey respondents who describe themselves as 
liberal, 48 percent said flooding had increased in the past 10 
years. Only 22 percent of conservatives agreed.

“Our research hypothesis was that the physical realities of 
flooding would be breaking through the political polariza-
tion we observe on anything related to climate change, but 
we found instead that people’s politics break through that 
physical reality,” says UNH professor of sociology Larry Ham-
ilton, who was lead author of the study, published in the 
journal Sociology. Such ideological responses, he says, are 
“another sign of the depth of divisions on climate change.”

“Even when people are in a place that experiences a specific 
weather event that can be linked to a changing climate, 
ideology is still the main predictor of what their response is 
going to be,” adds study coauthor Cameron 
Wake, UNH research professor of glaciology 
and climatology and the Josephine A. Lam-
prey Professor in Climate and Sustainability.

Surveying more than 2,000 New Hampshire 
residents in 2015, the researchers asked 
respondents if they believe flooding in the 
past decade has increased compared to 20 or 
30 years ago, if flooding is likely to increase in 
the future, and whether they believe climate 
change is happening now and caused by 
human activities. The gap between liber-
als and conservatives is 26 points on the 
past-flooding question and widens to 43 
points on the future-flood question, which 
hints more obviously at climate change. A 
63-point gap yawns between liberals and 
conservatives on the most direct question 
about human-caused climate change.

The researchers were surprised by these results, despite 
Hamilton’s many studies showing that climate change — 
which scientists overwhelmingly agree is happening and 
is caused by humans — is as divisive a political issue as a 
hot-button topic like gun control. “We thought perhaps that 
if science won’t convince people, nature will,” Hamilton says.

The findings, especially those on beliefs about future 
increases in flooding, concern the researchers, who fear 
that politicized beliefs will impede communities’ ability to 
prepare for New Hampshire’s climate future that, climate 
scientists predict, will include more flooding.

Hamilton, L.C., Wake, C.P., Hartter, J., Safford, T.G., and 
Puchlopek, A.J. 2016. Flood realities, perceptions and the 
depth of divisions on climate. Sociology 50(5), 913-933.

Political ideology is the strongest predictor of survey respondents’ perceptions of climate and 
weather. Source: Hamilton et al. 2016.

Scientific Publications
To date, NH EPSCoR researchers 
have published 156 new articles in 
peer-reviewed journals.

SINCE 2005, New Hampshire has experienced an increase in the frequency and severity of flooding: Heavy rains, 

high rivers, disaster spending, and news coverage of flooding all set new records during this decade. But EPSCoR 

researchers at UNH have found that even in the counties most affected by flooding, people’s political ideology is 

the strongest predictor of whether they believe flooding has become more frequent. 
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NEW RESEARCH

Land conservation can help reduce nitrogen in Great Bay Estuary

TOO MUCH NITROGEN from human development 

around Great Bay Estuary threatens to degrade water 

quality and habitat for fish and other aquatic organ-

isms. Seacoast communities are trying to reduce the 

amount of human-produced nitrogen from wastewater 

treatment plants, septic systems, fertilizer, and storm 

water flowing into the streams and rivers that empty 

into the estuary. New NH EPSCoR research indicates 

that land conservation could play a significant role in 

achieving that goal.

Several years ago the U.S. Environmental Protection 

Agency issued a new nitrogen water quality standard 

for wastewater discharge of several cities and towns 

in the Seacoast area. Cost estimates to implement the 

new standard range up to $1 billion. But what if com-

munities could take advantage of natural controls on 

the amount of nitrogen reaching Great Bay?

Bianca Rodríguez-Cardona, a UNH graduate student 

with the NH EPSCoR Ecosystems & Society project, has 

performed experiments in a stream that flows into the 

Lamprey River which in turn flows into Great Bay. Her 

data, published in the Journal of Geophysical Research: 

Biogeosciences, confirms that when dissolved organic 

carbon increases, the amount of nitrate flowing down-

stream decreases. Because wetlands and forests along 

streams contribute organic matter such as leaves, 

conserving these natural areas can reduce the amount 

of nitrate reaching the estuary by providing the fuel 

needed by tiny sediment-dwelling microbes to remove 

nitrogen from the water.

Understanding the natural controls on delivery of 

nitrogen is critical to maintaining Great Bay as a vibrant 

and productive ecosystem. Years of research in more 

degraded bays elsewhere point to excessive nitrogen 

inputs as a driver of declines in eelgrass and overall 

ecosystem health, such as the level of dissolved oxygen 

in the water. By understanding the role of organic 

carbon in Great Bay tributaries, this work can promote 

ways to maintain the health of the estuary.

Rodríguez-Cardona, B., Wymore, A.S., and McDowell, 

W.H. 2016. DOC:NO3
− ratios and NO3

− uptake in 

forested headwater streams. Journal of Geophysical 

Research: Biogeosciences, 121(1), 205-217.

Nature’s Nitrogen Removal

14 NH EPSCoR



Bianca Rodríguez-Cardona enjoys field work in 

distant places. Last summer, she did experiments 

in an area of Siberia characterized by permafrost 

and a history of forest fires. It is so remote the only 

way to get there (or leave) is by plane or by boat. 

Last winter, she tested her theory about the role 

of carbon in regulating the nitrogen in streams 

by conducting research in the Luquillo Mountains 

of Puerto Rico at a Critical Zone Observatory 

supported by the National Science Foundation. 

She will write her Ph.D. thesis on her work in 

all three biomes—the temperate forest of New 

Hampshire, the rain forest of Puerto Rico, and the 

boreal forest of Siberia.

As an undergraduate at the University of Puerto 

Rico, she spent one summer with Vermont 

EPSCoR’s Streams Project and another in Montana 

on the Flathead Lake watershed on Salish and 

Pend d’Oreille tribal land. She came to UNH to do 

her graduate work under Professor Bill McDowell, 

director of the New Hampshire Water Resources 

Research Center.

Water quality sensors in Wednesday Hill Brook (top), which 
flows into the Lamprey River (above). Because forests 
along streams contribute organic matter such as leaves 
to tributaries, conserving these natural areas can reduce 
the amount of nitrate reaching Great Bay by providing the 
fuel needed by sediment-dwelling microbes that remove 
nitrogen from the water.

New Scientists
NH EPSCoR has trained 
nearly 275 college students 
and research associates.

STUDENT RESEARCHER 
PROFILE
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NEW RESOURCES

GET THE FACTS:

NEW HAMPSHIRE’S ECOSYSTEMS provide a host of 

services: Clean water, food, wood for fiber, fuel, or timber; 

protection from flooding, regional and global climate 

regulation, recreational opportunities, and cycling of key 

nutrients such as nitrogen. NH EPSCoR researchers have 

shown that these ecosystem services are being affected 

by changes in climate and land use in freshwater ecosys-

tems across the state.

While most of the research results are published in 

scientific journals (nhepscor.org/publications), and 

data is available through the Data Discovery Center (ddc.

unh.edu) the researchers have also developed a series 

of 14 fact sheets that translate key research findings as 

a resource for state agencies, municipal officials, region-

al planning commissions, conservation organizations, 

and others who have a role in making decisions about 

land use. The information in the fact sheets tells a story 

about the critical services provided by New Hampshire’s 

environment and how those could change in the future 

in response to changes in land cover and climate.

The research team welcomes feedback on on how the data 

and results could be used by land-use practitioners and 

resource managers. For more information or to request a 

presentation on the data, email cameron.wake@unh.edu or 

alison.watts@unh.edu.

Download the fact sheets:   
nhepscor.org/climate-change-fact-sheets

Community Outreach
NH EPSCoR researchers have 
given over 250 talks to local 
groups and organizations.

16 NH EPSCoR

What To Expect:
The rate of climate change in 
New Hampshire has increased 
significantly over the last four 
decades, with the state getting 
warmer and wetter. This trend 
is expected to continue for the 
foreseeable future.

Aquatic Ailments: 
New Hampshire has thousands 
of miles of rivers and streams, 
hundreds of lakes and ponds, and 
two estuaries. A warming climate 
combined with a more developed 
landscape will increase nitrogen 
loads to our water bodies, increase 
flood risk, and stress water supplies.

New Hampshire’s changing climate, 
land cover, and ecosystems
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What do
we need
to know?

Clean Water Matters: 
A majority of New Hampshire residents are 
concerned about flooding, providing safe drinking 
water, and levels of pollution in our water 
bodies. Most residents understand that there is a 
connection between clean water and economic 
stability in their communities and are willing to 
take action to protect water resources.

Location, Location, Location:
Access to natural amenities, such as 
water bodies, forested areas, or parks 
can substantially increase the value 
of a home. Protecting these features 
serves to increase property values 
and has a positive effect on property 
tax revenues.

Facing The Future:
Since most ecosystem services can be seen as 
public goods, they need to be evaluated in a social 
context. A group of New Hampshire citizens, asked 
to act as trustees on behalf of future generations, 
placed the greatest importance on those ecosystem 
services that concern basic human needs: farm land, 
protection from heat stress, and water provision.



NEED DATA?
Environmental data is free and available online

WHETHER YOU’RE A COLLEGE STUDENT, a member of a 
town conservation commission, or a high school teacher, if 
you need to find data on New Hampshire’s environment, visit 
the NH EPSCoR Data Discovery Center online at ddc.unh.edu.

The Data Discovery Center (DDC) is a comprehensive data 
management system designed to accommodate the research, 
education, and outreach activities of NH EPSCoR’s projects. 
Current data holdings include atmospheric, aquatic, and ter-
restrial sensor data, imagery, model results, and survey data 
generated by the Ecosystems & Society Project and the New 
England Sustainability Consortium (see page 25).

The DDC delivers a suite of data intake, hosting, query, 
visualization, and analysis tools directly to EPSCoR’s project 
research teams and also extends the visibility and utility of 
the project data sets to stakeholders throughout the state 
and region.

Questions? Contact mike.routhier@unh.edu.

NEW RESOURCES

18 NH EPSCoR

What does the future hold for 
residential development? The 
“Backyard” scenario developed 
by EPSCoR researchers is one 
projection of how the NH 
landscape might change with 
rapid population growth based 
on today’s zoning ordinances, 
policies, and practices.

Various simulations based on 
many factors, including local 
governance, business interests, 
and conservation investments, 
are available for viewing in 
the Land Cover Scenarios DDC 
data portal. 

Sample visualization of survey data available in the DDC
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DDC users include researchers, citizen scientists, 
decision-makers, STEM educators, and more.

DATA FOR USE BY EDUCATORS

The DDC Education portal (ddc-education.unh.
edu) provides access to selected EPSCoR datasets 
for instructional purposes. These datasets depict real 
world scenarios by describing temperature, precip-
itation, conductivity, and water level (stage) events 
around New Hampshire. The scenarios can be used 
in the classroom to explore these phenomena and 
their interactions with each other under normal, 
drought, and hurricane type conditions.

Students can download data and see the impact on 
creek or river levels from a drought or a hurricane.  
Graphs prepared by David Filipovic.

Top: a prolonged period of drought is evident in 
the reduction of water level (stage) in a creek; once 
precipitation picks up again, the water level slowly 
rises. Bottom: The heavy rainfall during Hurricane Sandy 
caused the Moose River level to quickly swell.

Research Data
DDC services currently support 207 researchers in New Hampshire and 
Maine. Since October 2015, there have been 833 data access requests.

DATA FOR USE BY STATE AGENCIES

Initially developed for the New Hampshire Department of 
Environmental Services, the DDC programming interface 
allows users to easily search, filter, and download EPSCoR 
project data for use within their own applications. It also 
allows for extensive data management through a series of 
controls that facilitate arranging and publishing the data.

Right: A 2015 Maine and New Hampshire Coastal Resident Survey 
helped identify the perceptions, values, and attitudes of residents 
about water quality along the Gulf of Maine coast.
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DOES THE SALT applied to icy roads in winter affect the 
quality of water in our lakes and ponds? Squam Lake, the third 
largest lake in New Hampshire, is ranked highly for water qual-
ity so it was deemed a good choice to collect accurate baseline 
data on the impact of road salt.

A partnership between NH EPSCoR researchers at Plymouth 
State University’s Center for the Environment and the non-
profit Squam Lakes Association (SLA) supported a three-year 
monitoring project at two sites downstream of state roads 
treated with salt in the winter.

“How is it affecting Squam?” says Rebecca Hanson, SLA di-
rector of conservation. “What’s the possible conflict between 
public safety and ecosystem services?”

In 2012, instruments were placed in a brook in Belknap Woods, 
downhill from Route 25B in Center Harbor, and in Mill Brook, 
an outlet of White Oak Pond in Holderness; both flow into 
Squam Lake. The results were surprising. The Belknap Woods 

brook in a forested tract had higher levels of conductivity, an 
indication of chloride in the water, than did Mill Brook which 
flows under Route 3, a road with much more traffic.

Mark Green, an associate professor of hydrology at PSU, has 
an explanation. Because Mill Brook drains White Oak Pond, the 
flow of water is substantially more than that of a brook drain-
ing a forested area, so the chloride from road salt was diluted. 
The data indicates that with annual flushing from spring melt, 
the pond and lake will recover. “Over-salting does not have to 
have a long-term impact” if the amount of salt can be reduced 
by more careful application, he says.

It is good science to repeat an experiment under different 
conditions. So this year the SLA, in partnership with the White 
Oak Pond Watershed Association, deployed instruments both 
upstream and downstream of a road in three sites with varying 
land characteristics, to compare the conductivity, and there-
fore salinity, of water before the road crossing and afterward.

“Road salt is not a winter 
phenomenon. It’s in the 
groundwater all year long.”
—Mark Green

Worth Their Salt
Community partnerships make it possible to detect the effects of road salt on Squam Lake



Meanwhile, Hanson says, the town of Holderness sent mem-
bers of its road crew to a state-sponsored training course to 
improve salt application techniques and address the con-
cerns of the pond association.

“Road salt is not a winter phenomenon,” says Green. “It’s in the 
groundwater all year long.” Data collected by volunteers in NH 
EPSCoR’s citizen scientist networks at monitoring sites through-
out the state showed a spike in conductivity in August when 
streams are low and are replenished by groundwater.

The next step is to deploy the sensors systematically above 
and below road crossings in several sites throughout the 
state to develop data that can be used to improve road main-
tenance practices.

EPSCoR water sensors record temperature, conductivity, 
and water height in several locations in NH. For more 
information, email Mark Green, mbgreen@plymouth.edu

Volunteer Scientists
Nearly 160 individuals have 
volunteered as part of NH 
EPSCoR’s citizen scientist 
networks.

PSU STUDENTS 
BOOST NEW SQUAM 
WATERSHED PLAN

The Squam Lakes Association is leading the 
effort to update the 1991 Squam Watershed 
Plan, which was the first lake management plan 
in the state. As a small non-profit organization 
with limited staff, the SLA needed some help 
in gathering data, so it turned to the Center for 
the Environment at Plymouth State University, a 
partner in the NH EPSCoR Ecosystems & Society 
project.

Two PSU graduate students conducted 
stakeholder interviews as part of an 
environmental planning seminar. Once the 
data were compiled, key themes emerged: 
people are concerned about water quality, use 
of the watershed, community involvement, and 
education.

“The interviews tell us: What are our holes 
in communication? Are our perceptions of 
people’s concerns accurate?” says Rebecca 
Hanson. Community participation and feedback 
are key elements of the watershed plan revision.

Once completed, the management plan will 
be a guiding document for the six towns that 
surround Squam Lake to balance economic 
development, sustainable land use, protection 
of water quality, and lake access.

Photos of Squam Lake courtesy of the Squam Lakes Association.
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Rebecca Hanson, director of conservation for the Squam Lakes 
Association, installs an EPSCoR water quality sensor in a brook 
flowing into Squam Lake.



FIFTY-SEVEN PERCENT of college graduates are women, 
yet they make up only 18 percent of people graduating 
with computer science degrees. “One stereotype that pre-
vents girls from being interested in computing is about how 
technology professionals are perceived,” says Mihaela Sabin, 
associate professor of computer science at UNH Manchester. 
“Girls in middle school and high school imagine a lonely 
programmer working on a laptop with little collaboration or 
communication with coworkers and teammates. Unfortu-
nately, many girls see working in technology as kind of geeky 
and lacking meaningful social interactions.”

With NH EPSCoR support, Sabin established the Creative 
Computing Challenge to address those ideas and get girls 
excited about computer science. Last summer, Sabin and spe-
cialists from UNH Cooperative Extension hosted a week-long 
camp for 17 middle school girls in North Conway. The girls’ 
assignment? Design an application for a mobile device using 
MIT App Inventor.

The full impact of the experience was revealed by pre- and 
post-survey results: nearly three-quarters of the girls said 
they’d  like to do more computing in the future. Sabin also 
found significant changes in the girls’ computing confidence 
and their perceptions of a career in computing.

“The results speak to the effectiveness of the camp,” says 
Sabin. “The girls’ learning gains and positive changes in atti-
tudes towards computing are significant outcomes.”

These outcomes may someday inspire these girls to choose a 
career in computing to achieve goals even beyond what they 
can imagine today.

Another Creative Computing Challenge camp for middle school 
girls is planned for summer 2017 in the NH Seacoast area. For 
more information, contact Rosabel Deloge, professional devel-
opment coordinator, 603-475-8992 or rosabel.deloge@gmail.com.

nhepscor.org/creative-computing-challenge

Game Changer
Camp improves girls’ views on computing

STEM Education
NH EPSCoR education programs 
have reached over 23,000 students, 
largely through teacher training.
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Below: Mihaela Sabin, associate professor of computer science at UNH Manchester, 
works with Amanda Howe to develop an app that showcases animal sounds. Right: 
Camp participants make critical connections to develop their ski guide app.



New Possibilities 
in Bioinformatics 
at Keene State
AS A RESULT of EPSCoR-sponsored research, students 

at Keene State College now have the opportunity to 

use genomic approaches in biology and gain skills in 

bioinformatics analysis. KSC Professor Loren Launen, a 

researcher on NH EPSCoR’s Safe Beaches & Shellfish proj-

ect, used genetic sequencing techniques to study a type 

of pathogenic bacteria in oysters that has been linked to 

human illness.

Working closely with faculty at UNH and the Hubbard 

Center for Genome Studies there, Launen learned new 

tools and solved problems very different from tradi-

tional environmental microbiology approaches. “Learn-

ing new methods and approaches has expanded my 

appreciation of multi-disciplinary work and the value of 

a team-based approach,” says Launen.

Launen’s EPSCoR research led to the development of a 

bioinformatics group at KSC. The group has brought to-

gether faculty, staff and students from biology, comput-

er science, and social science to develop new curriculum 

content. Bioinformatics content is now included in a 

second-year genetics class, and a new course, Introduc-

tion to Genomic Bioinformatics, will be taught in spring 

2017. The bioinformatics group has created a blog and 

students are forming a bioinformatics club. “We intend 

to become the local genomics knowledge sources at 

KSC to help other faculty and students develop their 

research projects,” says Launen.

kscbioinformatics.wordpress.com

newenglandsustainabilityconsortium.org/ 
safe-beaches-shellfish

Members of the Launen research group (left to right: Raique Pereira, Caitlin Smith, 
Lauren Launen, and Brian Moore) collaborate to develop new bioinformatics 
curriculum content.
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NEW AWARDS

Dartmouth Researcher 
Receives $6 Million EPSCoR 
Award for Brain Research

A PROFESSOR of psychological and brain sciences at 
Dartmouth College has won a $6 million EPSCoR award to 
investigate the neural basis of attention.

Peter Ulric Tse and his team will aim to develop a greater 
understanding of focused attention, which is critical to 
countless daily tasks that people perform, from operating 
machinery to maintaining safety in high-security settings. 
The goal of the project is to develop a unified model of 
attention that applies across multiple domains, from single 
cells to large brain circuits.

“Paying attention is central to almost everything we 
consciously do in life,” says Tse. “Understanding the brain 
systems that afford us the ability to attend will help us 
understand cases where those systems are damaged, and 
also understand how best to foster attentional ability in 
normally functioning brains.”

DOE EPSCoR Awards 
Nearly $1 Million to Shape 
Energy and Data Futures
THREE FACULTY from the UNH College of Engineering and 
Physical Sciences received two highly competitive awards 
totaling nearly $1 million from the U.S. Department of 
Energy EPSCoR.

The first award, given to Gonghu Li, associate professor 
in chemistry and materials science, and Christine Caputo, 
assistant professor in chemistry, aims to change the way 
we convert sunlight into energy that could heat homes 
and power cars. A very promising approach toward cre-
ating liquid fuels, similar to gasoline, is to make artificial 
photosynthesis more efficient by using materials that are 
abundant on Earth. The research led by Li and Caputo will 
focus on efficient harvesting of solar energy and conversion 
of carbon dioxide into fuels using molecular catalysts and 
metal oxide nanoparticles.

The second award, given to 
Jiadong Zang, assistant professor 
in physics and materials science, 
aims to  improve the capacity and 
efficiency of data storage. Currently, 
data storage is binary and two-di-
mensional. Zang hopes to design 
a game-changing technology that 
transforms it to become three-di-
mensional, which would allow data 
to be stored and operated much 
more efficiently.

Investment in Research
EPSCoR investments have enabled 
NH researchers to be successful 
in obtaining numerous new 
competitive federal awards to 
support science, engineering, and 
technology development.
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Peter Ulric Tse

Christine Caputo and Gonghu Li

Jiadong Zang



THE NEW ENGLAND SUSTAINABILITY CONSORTIUM (NEST) brings 
together EPSCoR researchers in Maine, New Hampshire, and Rhode 
Island to respond to societal challenges where economic and community 
development goals need to be balanced with environmental protection.

Learn more: newenglandsustainabilityconsortium.org

The consortium’s current project, The Future of Dams, aims to empower stakeholders with 
scientific knowledge to make complex decisions about aging or failing dams. With more 
than 14,000 dams, New England’s waterways are the most dammed in the U.S. Some of 
these dams pose safety and liability risks due to their age and poor condition. Both hy-
dropower dams and mill dams can also have adverse effects on coastal ecosystems and 
economies, particularly because they often block the migrations of economically important 
fisheries. This collaboration between New Hampshire, Maine, and Rhode Island will inform 
actions for aging dams, including maintaining or expanding hydropower capacity or remov-
ing aging dams to restore fisheries or reduce safety risks.

The first NEST project, Safe Beaches & Shellfish, brought together EPSCoR researchers in 
Maine and New Hampshire to address water quality and public health issues of importance 
to coastal communities regionally and nationally. A key issue of concern addressed by the 
researchers in this project is the threat to human health posed by pathogenic bacteria (Vib-
rio parahaemolyticus) in oysters. This pathogen, associated with warmer ocean water, is now 
appearing in New England as sea temperatures rise with climate change. NEST researchers 
linked changing environmental conditions with the increased incidence of V. parahaemolyt-
icus in the Great Bay Estuary and filed a patent application for a way to detect the bacteria 
in oysters. Their forecasting models can be used to improve shellfish management practices 
and reduce risks of vibrio-borne illness associated with raw shellfish consumption.

Science-based Decisions about Aging Dams

Coastal Water Quality and Public Health

The number of potential options for aging dams 
make decisions about their future complex. Photo 
courtesty of Brookfield Renewable Energy Partners.

Changing environmental conditions in Great Bay 
have been linked to an increase in oyster pathogens. 
Photo courtesy of NH Sea Grant.

Urquhart, E.A., Jones, S.H., Jong, W.Y., Schuster, B.M., Marcinkiewicz, A.L., Whistler, C.A., and 
Cooper, V.S. 2016. Environmental Conditions Associated with Elevated Vibrio parahaemolyticus 
Concentrations in Great Bay Estuary, New Hampshire. PloS One, 11(5).
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NEST Researchers from New Hampshire, Maine, 
and Rhode Island come together to form new 
collaborations on the Future of Dams Project.

Learn more about the issues from The Nature Conservancy, a NEST partner, in “Unleashing Rivers”: 
www.nature.org/magazine/archives/unleashing-rivers.xml
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NH EPSCoR Statewide Committee

THE STATEWIDE COMMITTEE provides oversight for 
the NH EPSCoR program. Committee members represent 
industry, the executive and legislative branches of state 
government, and higher education in the Granite state. The 
committee meets regularly to review research, outreach, 
and workforce progress, assist in outreach and evaluation, 
and support links with business and industry, state policy 
makers, private and non-profit entities, and the community. 
Committee members were instrumental in the development 
of the NH University Research & Industry Plan (see page 4).

Government

DAVE PEASE  Program Manager, NH 
Government Contracting Assistance Center

JEFFREY ROSE  Commissioner, New 
Hampshire Department of Resources and 
Economic Development

BRITTANY WEAVER  Policy Advisor, Office 
of NH Governor Maggie Hassan

FORMER MEMBERS 2015—2016 Mary 
Collins, NH Small Business Development 
Center; Douglas Folsom, GE Aviation; Jenny 
Houston, Warwick Mills; Naida Kaen, NH House 
of Representatives; Michael Melville, IntelliSoft 
Group; Katie Merrow, NH Charitable Fund; 
Sam Mukasa, UNH College of Engineering and 
Physical Sciences; Nancy Stiles, NH Senate

CHAIR  Katharine Eneguess 
President, Magalloway Consultants

VICE CHAIR  Kevin Carroll 
Adjunct Professor, UNH Law 
Grossman, Tucker, Perreault, & Pfleger, PLLC

CHAIR EMERITUS  Mike Shipulski 
Director of Advanced Development, Hypertherm Inc.

Education

WILL ARVELO  President, Great Bay 
Community College

ERIC FELDBORG  Director of Career & 
Technical Education, and Administrator, NH 
Career Development Bureau

TODD LEACH  Chancellor, University 
System of New Hampshire

DANIEL LEE  Associate Professor of 
Economics, College of Business Administration, 
Plymouth State University

JAN NISBET  Senior Vice Provost for 
Research, University of New Hampshire

MARTIN WYBOURNE  Senior Vice Provost 
for Research, Dartmouth College

Business & Industry

JOANNE DONOGHUE  Director, Corporate 
EHS & Operations, Mascoma Corp.

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 and 
Technical Services, Eversource

ELLEN SCARPONI  Senior Director of 
Government Relations & Economic Development 
NH, Fairpoint Communications

MARC SMITH  President & CEO, XMA 
Corporation
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