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GET TO KNOW GREAT BAY
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NATIONAL
ESTUARINE
RESEARCH
RESERVE

Great Bay National Estuarine
Research Reserve (GBNERR) is
an estuary comprised of 7,300
acres of tidal waters and 2,935
acres of coastal land. Acquired
through land purchases and
conservation easements,
GBNERR was designated on
October 3, 1989 to be
preserved for the purposes
of education, research, and
resource protection.
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GREAT BAY DISCOVERY CENTER
Education Coordinator:
Kelle Loughlin
GREAT BAY STEWARDS
Chair: Jack O’Reilly

Every Precious Drop

manager’s corner

GREAT BAY

F

resh water is precious and rare. Only 3% of the water on
our planet is fresh, and of that fresh water only a small
percentage is usable for people and wildlife. As we talk about
stormwater in this issue, it is important to remember that
stormwater is just rainwater. In the water cycle this rainwater
filters through the ground, is cleansed naturally and flows
back into streams, lakes and bays. The goal of improving our
stormwater management around Great Bay is to restore the
natural hydrological path of water, and to capture and use rainwater before it picks up
pollution and moves through a costly treatment plant. Our towns and cities are working hard
on education, street sweeping, engineering solutions, and encouraging green infrastructure
on municipal assets; driven in part by new water quality permits in the region. Individuals
can be a part of the solution by helping to encourage filtration through rain gardens or rain
barrels, or by reducing your contribution to pollutants that stormwater is likely to convey
to our waterways. Cutting down on fertilizer use and picking up after pets are two easy
ways to do your part. Managing stormwater may be the key challenge in keeping Great
Bay and other coastal waters in our country clean. The good news is that there are no
technological barriers or scientific mysteries. We just need to resolve to do things a little bit
differently than we always have, and value every drop of precious water that falls from the
sky as a tiny piece of the bay we love.
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I T TA K E S A
VILLAGE TO
It takes a village to accomplish great things… It takes this village
– Rollins Hill, Stratham’s first eco-friendly community.
riving along the pastoral roads in Stratham, NH it wouldn’t
seem likely that a new housing community called Rollins
Hill would be cleverly hiding a potpourri of stormwater management technologies. As you enter the new development,
you immediately feel as though you are someplace special,
but at first glance, nothing obvious seems to jump out at you.
Stormwater is like that. Precipitation comes down and moves
along its path of least resistance silently carrying with it whatever is in its path. Rollins Hill aims to combat that in a variety
of innovative and eco-friendly ways. Limited clearing and large

tracks of open space combined with permeable pavements, rain
gardens and rooftop infiltration are used to recharge groundwater and virtually eliminate the need for stormwater ponds
and conventional drainage.
The project developers, Mark Stevens and Rob Graham of
Pipers Properties, worked with Dr. Robert Roseen of Waterstone
Engineering, and Jones and Beach Engineers, to design Rollins
Hill, a 104 acre Low Impact Development designed to integrate
homes with the landscape and provide protection for water
quality and habitat with over 50 acres of conservation land.

Conservation Measures
Rollins Hill contains many conservation elements including a selection of plantings that encourage butterflies and hummingbirds, deep rich
soils for plantings and lawns to thrive, reducing the need for fertilizers, pesticides and watering. In addition, there are over 50 acres of land
protecting high value natural resources like Atlantic White Cedar swamps, vernal pools, amphibians and other wildlife.
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Porous Asphalt
Porous asphalt is used for nearly all roadways
within Rollins. These are unique roadways that
drain through the pavement from pores in the
surface that allows rainfall to return into the
ground. Porous pavements last longer, are
cooler, quieter, and safer in the winter because
black ice rarely forms, requiring little or no
salting, only plowing.

Rain Gardens
Each home in the community has a rain garden, a beautiful amenity that is watered simply by rainfall runoff from driveways
walkways and rooftops. Rain gardens infiltrate runoff into the sandy soils and help maintain groundwater for nearby wells.

Special Conservation Measures Near Vernal Pools
Homes near vernal pools (amphibian breeding grounds),
include additional considerations such as heated driveways and walkways to reduce the need for snow and ice
management. Rich deep loam is applied, 12” thick, for all
landscaping so plantings and lawns will thrive, minimizing
the need for fertilizer and pesticides.
For details contact Rob Graham at 603-479-3666, or
CB Walsh at 603-772-6212.

Kelle Loughlin,
Education Coordinator, GBNERR
Director, Great Bay Discovery Center
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Managing stormwater is a central challenge in improving water quality in Great Bay

S

tormwater is just what it sounds
like- it is the water that collects after
a storm. If the ground is forested,
that water flows right back into the earth to
be filtered by vegetation, soil and bacteria
before reaching our water table or groundwater. If that surface is a road, parking
lot or a roof (an impervious surface) the
stormwater runs along and collects the oil,
sediment, dog feces, cigarette butts and
anything else in its way until it finds a place
to go- typically a body of water. Sources
of pollution like stormwater, that do not
come from a single place or pipe, are called
“non-point” pollution and contribute 66%
of the nitrogen that enters Great Bay. As
more people move to the seacoast region,
we build more roads, parking lots and
roofs- increasing our impervious surface
and stormwater. The 2018 State of Our
Estuaries Report (PREP) indicates that the
amount of impervious surface continues to
rise in our watershed, increasing by 1,257
acres between 2010 and 2015. Stormwater
is not just a problem because of the
pollution it carries, it also delivers unnaturally warm water and often lots of it. With
4

increasing precipitation patterns in our
region, stormwater contributes significantly
to neighborhood flooding.
Managing stormwater is a central
challenge in improving water quality in
Great Bay and other estuaries around the
country. The goal is to try to mimic nature
and allow water to soak into the ground.
That can be achieved by creating pathways
for stormwater to filter into the ground,
slowing down the flow of water to allow
it to be absorbed and creating ways to
store the water so it can be used productively when needed later. The Great Bay
National Estuarine Research Reserve has
been working for years to tackle this issue
across our programs and our facilities.
At our GBNERR campus in Greenland,
there is an intact buffer along the water,
a porous pavement parking lot, porous
concrete sidewalks, rain gardens, rain
barrels, grass pavers along some of our
trails, and infiltration steps that lead down
to the water in an effort to capture and
reuse our own stormwater and make sure
it does not enter Great Bay. The features
on site have been used as a demonstration

					

of how these systems work for towns
considering porous pavement, and for
citizens interested in rain gardens or rain
barrels. At a teacher training workshop
held this summer, educators had the
chance to learn about how stormwater
impacts our environment, see demonstrations of innovative stormwater solutions,
and conduct a race around Portsmouth to
identify stormwater pathways, solutions
and problems (all in a rainstorm)!
The water quality monitoring conducted through GBNERR contributes
to the Department of Environmental
Services database that tracks trends in
the health of Great Bay and provides the
information that allows us to understand
how it is changing and how that may be
linked to different sources of pollution,
like stormwater. Our understanding of
what works and what is needed to deal
with stormwater effectively is always
changing, and we are fortunate to work
with research partners that examine not
only the hydrodynamics, environmental
engineering, and water chemistry- but also
study why people adopt new practices
Fall 2018 •

Eelgrass - (Zostera marina)
Eelgrass is the largest and one of the
most important habitats in the Great Bay
Estuary. This true-rooted flowering marine
plant requires sunlight for photosynthesis. Its
thick rhizomes travel under muddy sediment
shooting out roots and nodes along the way.
Blades shoot up from under the substrate and
sway with the current of the water, like grass
in a breeze.
Eelgrass is the basis of the estuarine
food web, providing life, nourishment, safety
and food for species both in the bay and
ocean. These dense beds of seagrass provide
protection for fish, shellfish and invertebrates
and act as a nursery for juvenile species such
as cod and flounder. Many aquatic species,
like pipefish and mudsnails, lay their eggs
on its blades. Eelgrass provides food through
primary productivity and plant decay for
several estuarine animals, such as clamworms
and crabs.
Not only does this grass sustain estuarine
life it also absorbs excess nutrients in the
water which is then converted into food for
animals, thereby improving water quality. Its
• Fall 2018

infrastructure” encourages infiltration
and is effective at saving money in the
long term to mitigate both pollution and
flooding. A recent study in Exeter found
that flood damage costs associated with a
ten year storm could be reduced as much
as 51% if green stormwater infrastructure
is used instead of traditional methods, and

firm roots and long blades
protect against erosion by
holding sediment in place
and decreasing wave
action. Eelgrass is also
indicative of good water
quality and will die quickly
when excess nutrients and
pollutants are present.
Eelgrass is dependent
on sunlight in order to
photosynthesize, therefore
when water becomes
clouded from sedimentation, waste or stormwater
runoff, sunlight cannot
adequately penetrate the
water, thus weakening it
and eventually leading to
its decay.
In the last twenty years eelgrass has
been on a steady decline in Great Bay, the loss
being primarily anthropogenic -- a result of
human activity. Excess nutrients and pollutants enter the bay through stormwater and
wastewater, running down driveways, through
streets, into rivers and storm drains until its
eventual flushing into the bay. Sedimentation

							

Cory Riley, Reserve Manager, GBNERR
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Estuary Almanac

a 2011 report from the Center
of Clean Air Policy estimated
that green infrastructure is three
to six times more effective in
managing stormwater per $1,000
invested than conventional
methods. We have documented
success all over the watershed
and developed a deep bench of
expertise in the seacoast region
thanks to years of dedication
from the Department of
Environmental Services, the
UNH Stormwater Center, committed
community partners, and countless others.
We know it works, we know it can save
money, and we have the technical skills to
implement better stormwater solutions
around Great Bay. Let’s get to work!
© NHDES

and how to make it easier for
people to implement stormwater solutions. Dr. Jamie
Houle, a researcher at the
UNH Stormwater Center states
“Traditional approaches that
focus simply on demonstration
projects and information dissemination have not proven successful in the past. Our work over
the past 15 years has shown that
cultural and social transmission
processes are more important to
understanding the diffusion of stormwater
innovations than is often assumed. I would
have liked to say it’s all about the science
and the data we have collected over the
years, but it’s not. It is clear to me that this
is more about building trust and working
together to learn from each other.”
Low impact development or “green

Eelgrass

and erosion have also contributed to eelgrass
decline through development and shoreline
erosion. A great deal of research is currently
underway to determine what can be done to
protect and preserve this critical habitat in
Great Bay.
Colleen McClare, Naturalist, GBNERR
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NERRS NEWS
Program News and Events From GBNERR

SCIENTISTS SEEK TO UNDERSTAND MARSH RESILIENCE

C

oastal Ecologists Gregg Moore and
David Burdick from UNH’s Jackson
Estuarine Laboratory (JEL), in partnership with Great Bay National Estuarine
Research Reserve (GBNERR) are leading
an experiment examining the potential
benefit of thin layer sediment addition
to marshes struggling to keep pace with
sea level rise. The experiment is part of a
$500,000 federal research grant to lead
a nation-wide study examining strategies
to enhance salt marsh resilience against
the effects of climate change. The JEL
and GBNERR team will join researchers
at seven other NERRS across the United
States in the collaborative project, entitled
“Thin-layer sediment placement: evaluating
an adaptation strategy to enhance coastal
marsh resilience across the NERRS”. Their
study is being conducted in the Adams
Point Wildlife Management Area of Great Bay; in a salt marsh that
is showing effects of excessive flooding which the team believes is
linked to sea level rise.

While salt marshes are one of the
most productive ecosystems on earth and
provide important economic and environmental benefits, they are being threatened
by rising sea levels. They exist along a very
narrow elevation zone, and when flooded
with water for too long, or too often, they
will eventually drown. In many places,
increasing rates of sea-level rise are
outpacing the marshes’ natural ability to
adapt, negatively affecting their resiliency
and the wildlife that depend on them. The
team is evaluating how marshes respond to
the addition of various amounts of sediment
at different elevations and will compare
these results to similar work being done
by project partners across the country.
The team’s adherence to a collaborative
process will engage end-users throughout
the project, helping to ensure the achievement of outcomes that meet the needs of coastal managers.
Questions regarding this project may be addressed to the PI,
Dr. Gregg Moore at gregg.moore@unh.edu.

GBNERR WELCOMES NEW RESEARCH COORDINATOR

T

he Reserve welcomes their new Research Coordinator, Chris Peter. Chris has spent
his career researching, protecting and restoring vital aquatic habitats including Great
Bay. For the past 10 years, he has worked at Jackson Estuarine Laboratory (University
of New Hampshire) where he conducted research, monitoring, and restoration projects
throughout New England. Most recently, he was part of a team working on innovative
ways to restore salt marshes on Plum Island in Massachusetts and monitoring the resiliency of beaches in New Hampshire and northern Massachusetts. Chris holds a bachelor
of science degree focused on watershed management, and a master’s degree in natural
resources/salt marsh ecology. Chris tries to spend all his free time outdoors-- hiking,
backpacking, running, biking, kayaking, and all activities involving snow! At the heart of
it, Chris has simply always been interested in understanding and playing in the natural
environment. “We are excited to have Chris on board,” said Cory Riley, Reserve Manager.
“Chris’s knowledge and experience in saltmarsh ecosystems and coastal resiliency is an
incredible asset to the Great Bay research community.” Welcome Chris!
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Fall 2018 •

Educational Offerings
Great Bay Discovery Center Seeks
Volunteer Educators for fall Cultural
History School Programs
On Thursday, September 6th, the Great Bay Discovery Center is
holding its annual fall educator training at the Hugh Gregg Coastal
Conservation Center, 89 Depot Road in Greenland. The training runs
from 9:00 a.m. - 4:00 p.m. and includes a complete run-through
of the actual school program offered mid-September through midNovember to students throughout the Seacoast region and beyond.
The training prepares volunteer educators for teaching small
groups of school children about the cultural history of the Great Bay
Estuary and the natural resources found in the region up to 400 years
ago. Educators lead a variety of lessons throughout the grounds. A
favorite of students is “The Trail of the Arrowhead” – a 45 minute
journey through the forest along the Center’s boardwalk. Students
sample turkey jerky, smoked salmon, learn about wampum and trade,
waterfowl migrations and gather in a birch bark wigwam at a “native
fishing encampment”. Other stops include a tour of the Special
Collections artifact room, a visit to a replica country store, and time
aboard the Center’s model Gundalow.
All the programs are mornings only and run about 3 hours each.
Most of the children attending the fall program are in grades three and
four. Volunteers sign up for dates that are convenient for them. The
training session is free with snacks, lunch and all teaching materials

provided. Registration for the training is required by calling the Center
at 603-778-0015 or emailing Beth.Heckman@wildlife.nh.gov.

VOLUNTEER OPPORTUNITY: Great Bay NERR Long Term Tidal Wetland Monitoring Project
In 2010, three salt marshes on Great Bay were selected for long
term monitoring to determine possible changes in these valuable

• Fall 2018

habitats from sea level rise as well as increased temperatures
and storm activity. Rising seas have the potential to force salt
marshes to migrate inland or even worse, drown. Volunteers are
needed to assist GBNERR’s Research Coordinator, Chris Peter, in
measuring these effects to groundwater salinity and vegetation on
six transect locations per marsh. Consider helping track annual
changes to our marshes, while learning more about these highly
adapted plant communities. This opportunity requires a full-day
commitment (half-day at one of our sites) with the potential for
muddy feet, warm temperatures and biting insects! If this biological
work sounds interesting to you please contact Melissa Brogle at
Melissa.Brogle@wildlife.nh.gov or call (603) 778-0015 for
more information. Monitoring occurs on September 13, 14 and 17
pending weather and turnout.
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A National Perspective: Stormwater Solutions for North Carolina

S

tormwater pollution is the number one threat
to coastal water quality in North Carolina,
where it contributes to beach closures, impacts
tourism, and interrupts shellfish harvests.
Rapid urbanization, population growth, and a
shifting climate have all converged to make it
increasingly difficult for the state’s communities
to reduce the volume of stormwater washing
over landscape and protect water quality.
Excess runoff also leads to street flooding that
ranges from being a nuisance to a danger to
public safety. A team led by the North Carolina
reserve http://50.87.232.11/reserves/
north-carolina-national-estuarineresearch-reserve/, the North Carolina Coastal
Federation http://www.nccoast.org/, and the
University of North Carolina Wilmington http://
uncw.edu/ recently collaborated with local
communities, nonprofits, and state agencies to
reduce the volume of polluted stormwater runoff
in southeast coastal North Carolina.
This project resulted in the design and
installation of a series of stormwater reduction
measures within the Town of Wrightsville Beach
and City of Wilmington. The retrofits aimed to
reduce the volume of stormwater draining from

the nearby development and roadways into the
adjacent coastal waters. The measures directed
runoff from the roadways to landscaped areas
so that the polluted runoff could soak into the
ground rather than flow through a pipe directly
to the stormwater outfalls. Pre- and post-monitoring of the demonstration sites indicated that
a majority of the retrofit sites resulted in a 50
to 90 percent reduction in stormwater volumes
within the watersheds.
How it worked
This project built on an eight-year effort to
address water quality issues in North Carolina’s
Masonboro Sound. The North Carolina reserve
leveraged that work by collaborating with the
North Carolina Coastal Federation, the University
of North Carolina Wilmington, state and local
agencies, municipalities, development professionals, and homeowners to implement effective
stormwater management techniques to improve
coastal water quality.
Using collaboration and watershed restoration plans to frame the project, the team
demonstrated, monitored, and shared various
approaches to reducing stormwater volume

in different
contexts. They
installed infiltration sites and
retrofitted existing infrastructure
at targeted sites
within the project
area. These projects increased
the amount of
stormwater that infiltrates into the ground and
reduce the volume flowing into coastal waters.
The team involved stakeholders throughout
the project and hosted interactive trainings for
stakeholders, including trips to project sites.
These events allowed stakeholders to develop
an increased understanding of, and support
for, the project and stormwater management
practices. It also informed the design of the
best practices guide and stormwater calculator
generated by this project.
Article reprinted from the National
Estuarine Research Reserve Association
Website: https://www.nerra.org/projects/
stormwater-solutions-for-north-carolina/.

Volunteer for Great Bay!
REMEMBERING OUR VOLUNTEERS
The volunteer section of this issue of Great Bay Matters is dedicated to two of our beloved
long-time volunteers who passed away this year.
Sue Bowman –
Never a day went
by when educator
and friend, Sue
Bowman of Exeter,
didn’t present the
staff of the Great
Bay Discovery Center with a question she
had prepared to ask. Sue volunteered at the
Discovery Center for over a decade bringing
her sense of joy and enthusiasm for Great Bay
to students and visitors of the Center. Sue
8

also went a step further to help the Discovery
Center receive an award and donation for
their gardens from a local garden club. Sue’s
smiling face and positive attitude will be
greatly missed by all.
Peter Flynn – For
over two decades,
Durham residents
Peter Flynn along
with his wife of
56 years, Laura,

					

graced the Great Bay Discovery Center with
their amazing knowledge, love and sense of
humor! Peter was both an educator at the
Center, as well as President of the Great Bay
Stewards. His years working in broadcast
journalism for NBC in New York City made
Peter an extraordinarily effective and respected
educator and leader. He and Laura were often
the first to say yes when a call for volunteers
came out. Their dedication to the protection
and conservation of the Great Bay Estuary was
as solid and sincere as their love of family,
friends and those less fortunate. The family
at the Great Bay Discovery Center will forever
miss Peter and Laura Flynn.
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view from the chair

A Positive Impact on Stormwater Runoff

few years ago, board bonding
for the Great Bay Stewards
might have found our members
bent over a shovel, digging holes
at homes and businesses around
the watershed. This was part of
the many plants and rain gardens
we helped install through Soak Up
the Rain Great Bay, a residential
stormwater management program
under the state Department of
Environmental Service’s voluntary SOAK NH program.
For one garden in Greenland, N.H., that came with a view
straight down to the Bay, it is estimated that the rain garden captures more than 12,000 gallons of runoff every year, preventing
17.5 pounds of sediment, 0.07 pounds of phosphorus, and 0.27
pounds of nitrogen from reaching the estuary each year (Find
more great information on rain gardens and Soak up the Rain NH
at https://www4.des.state.nh.us/SoakNH/).
More recently, with the help of the New England Grassroots
Environment Fund, the Stewards produced informational
brochures on the Great Bay Tide Turners program. This aims to

Save the Date!

T

he Great Bay Stewards Annual Celebration & Chowder Fest will be
held September 20, 2018, from 5:30 p.m. to 8 p.m. Many of

© CHRIS PETER

A

let homeowners know easy ways they can have a positive impact
on stormwater runoff, from how high to mow your grass to
managing pet waste to removing invasive plants. Please let us know
if you’d like one – just drop us a line at info@greatbaystewards.org.
We know many of our fellow Stewards and Bay supporters
can see the Bay from their homes or as they travel to work, and
we hope that like us, everyone keeps the health of our estuary in mind when they make decisions about their driveways,
lawns, and homes. Like the Maine program called “lawns to
lobsters,” I often think of homes to horseshoe crabs – the Bay,
and our impact on its health, is always closer than we recognize.
Stormwater runoff is a problem we all need to tackle together –
every one of us can make a difference.

you may have attended our previous annual meetings, but this year

Jack O’Reilly, President, Great Bay Stewards

we’re shaking things up a bit – and offering delicious snacks, soups
and beverages. Join us on a tour of the Great Bay Discovery Center

CORRECTION

campus: stroll the boardwalk with a beverage, peruse our amazing
Special Collections room, and hear about the latest research down by
the waterfront or at the Center. You’ll also discover what the Stewards
have been up to over the past year, and get an update on our upcoming
plans. There will also be door prizes and raffles! We hope to see
everyone there – all are welcome to attend, no need to RSVP.

!

In the spring Great Bay Matters, the Lamprey River Watershed Association
was incorrectly identified as a donor to the Blanding’s turtle habitat
restoration project. The Lamprey River Advisory Committee, which receives
its funding through the National Park Service Wild and Scenic Rivers
Program, was actually the organization that so generously gave $3,000
toward the fund match. The Great Bay Stewards apologizes for the error.

PLEASE JOIN US!

All interested parties are cordially invited to become
Great Bay Stewards. Members receive Great Bay
Matters and other pertinent mailings.

Annual dues may be paid by check made payable to the Great Bay
Stewards and sent to: GBS Membership Committee, 89 Depot Road,
Greenland, NH 03840
q Guardian $150
q Protector $75
q Steward/Family $35 q Student $20 q Other $__________
• Fall 2018

name

_____________

address

_____________

town
state
email

							

____________
zip

_________
___________
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rroseen@waterstone-eng.com

l

(603)-686-2488

GBNERR thanks Waterstone Engineering for improving
stormwater management on our campus.
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