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Project Site & Problem Addressed

Windswept Bog is a former cranberry farm privately owned and managed by Nantucket
Conservation Foundation (NCF), a non-profit dedicated to the conservation and stewardship of
Nantucket’s open lands. Located on the northeast end of Nantucket Island, Windswept Bog
includes 40 acres of human-made former cranberry production bogs that are central to a larger
assemblage of 231 acres of open space. Prior to restoration, the site was divided into 14 discrete
bog cells ranging from 0.7 to 8.4 acres. Each cell was separated by a 2- to 6-foot-high berm with
irrigation/drainage ditches and water control structures to manage water levels and direct flows
for cranberry production.

The site is typical of retired cranberry bogs and shares many of the stressors common to these
former agricultural landscapes. Historic wetlands were converted to farming and legacy impacts
include: a sand fill layer placed over native wetland soils; alteration of hydrology via
ditching/berms and water control structures; loss of diversity; pesticide/herbicide residues; and
nutrient pollution from past fertilizer use. Cumulatively, this results in dry soils in the upper bog
platform and a trajectory toward more upland plant species over time. Massachusetts Division of
Ecological Restoration (DER) has repeatedly observed that without proactive restoration,
abandoned cranberry farms in Massachusetts react to these legacy stressors by moving toward
an alternative ecological path: more simplified and less valuable upland plant communities. This
indicates a loss of functioning wetlands and the ecosystem services they provide to the coastal
watershed.

In terms of its broader landscape context, the site lies within a 19.9 square mile watershed to
Nantucket Harbor on the northeast end of the island bordering the Middle Moors—the largest
expanse of undeveloped, protected land on-island. Currently, the bogs lie just outside of tidal
influence as constricting structures limit tidal influence into the lowest reach of Millbrook Creek;
however, even moderate forecasts of sea level rise through the year 2100 predict increasing tidal
influence at Polpis Road and into the northwest quadrant of Windswept Bog.

Drainage to Windswept Bog includes ~1,000 acres which flows northwest through the bogs to
Polpis and Nantucket Harbors. Surrounding land uses include light residential development and
3,220 acres of protected open space. The site lies upgradient of Millbrook Creek and all surface
water flows through the site, ultimately discharging via a culvert under Polpis Road into Millbrook
Creek about ¥ mile upstream of Polpis and Nantucket Harbors. The harbor and its surrounds are
simultaneously threatened by nutrient and bacteria impairments due to inland activities, namely
nutrient loading from runoff from impervious areas and septic systems. TMDL-driven water quality
monitoring of Polpis Harbor identified Millbrook Creek, just downstream of the project, as the
source of 60-70% of stream discharge N-load to Polpis Harbor. Agriculture has already ceased at
the site and use of fertilizers at the bog are not now a concern. Decreased flow velocities post-
restoration will allow sediment to settle out and wetlands to perform filtration of nutrients and
other pollutants, directly benefiting these receiving waters.

The area around Polpis and Nantucket Harbors on Nantucket Island, MA contains significant salt
marshes and eelgrass beds that are and will be vital to the island’s climate resilience potential. As
sea level rises, these areas are threatened. Loss of these habitats has been identified as one of
the main coastal resilience challenges facing this area of the island, and inland salt marsh
migration will need to be accommodated to preserve the ecosystem services provided by coastal
wetlands (Nantucket Coastal Resilience Plan, 2021).
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The overall restoration project will restore 40 acres of former cranberry
bog to self-sustaining natural wetlands and integrate the restored
wetlands into the broader landscape and watershed. The project has
been recognized by the Massachusetts Division of Ecological Restoration
(DER) as a DER Priority Project; partners have been coordinating since
2019 to develop and permit the restoration design. SWIG23 funding
contributed to implementation of Phase 1 of the restoration, which
restored ~14 acres to diverse wetland habitats.



Key Objectives

There are three high-level goals for the restoration of Windswept Bog: (1) successful ecological
restoration, (2) long-term conservation, and (3) continued passive recreational access. To achieve these
goals, the project design focuses on restoring hydrology to support self-sustaining wetlands within the
site, eliminating barriers to fish and wildlife movement, addressing farm-related physical simplification to
dramatically enhance habitat and expand resident (and transient) biota, and providing opportunities for
scientific research, public education, and passive recreation.

The project’s process-based restoration approach will ultimately repair the natural movement and
storage of water as a driver for wetland recovery and re-establishment of self-sustaining wetlands. Work
across all phases of the project will remove 3,500ft+ of berms and 28 water control structures to restore
wetland hydrology and connectivity and establish a self-sustaining wetland system. Roughening 14 bog
cells (6 cells in Phase 2 plus 8 completed in Phase 1) will break up mats of cranberry and underlying
sand, expose native peat and seed bank, and create microtopography for diverse wetland habitat.
Excavation to lower ground surface elevations will establish a range of habitats (semi-permanently to
seasonally flooded wetlands). Collectively, 40 acres of retired cranberry bogs will be restored to wetland
habitats, providing flood dampening and improved water quality immediately upstream of Polpis and
Nantucket Harbors (which are both impaired for nitrogen and bacteria). The project will preserve refugia
for inland species and eventual marsh migration, in turn, reducing exposure to sea level rise and storm
damage.

The project will also demonstrate and refine design and construction approaches that can be applied to
other retired bogs and resilience projects across the region focused on nature-based strategies for flood
protection and adaptation in coastal systems. NCF’s ongoing research program at the site will track
both short-term and long-term restoration success and facilitate transfer of lessons learned from the
project to the broader region.
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Phase 1 Resulis

The project was fully designed and permitted by the end of 2023, with bidding and contractor selection completed between October and December 2023. Phase 1
Restoration was completed in January to March 2024 with funding from DER, a grant from the Richard King Mellon Foundation, and this SNEP SWIG award. The initial
phase of the project restored 8 bog cells (~14 acres) at the periphery of the site. The project used what is known as a “process-based restoration approach” — which focuses
on repairing the natural movement and storage of water as a driver for wetland recovery and ultimate reestablishment of a seff-sustaining wetland system. Berms and water
control structures—remnants of past agricultural infrastructure—were removed to restore natural wetland hydrology, allowing water to spread out and move more slowly
across the site, rather than being channelized into agricultural ditches. Roughening (essentially ‘messing up’ the surface wih an excavator) throughout the bog cells was
used to break up mats of cranberry plants and artificially sanded surfaces to expose and engage native peat deposits and seedbed that have been buried for decades and
create microtopography for habitat. Deeper excavation in select areas was used to lower ground surfaces and establish pockets of diverse habitats including semi-
permanently and seasonally flooded wetlands.
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Project Motto:
“Weter is Better”

Windswept by Drone
March 9, 2024

Windswept by Drone
January 6, 2024







Next Steps

Phase 1 restoration areas were selected because they were representative of different site conditions and provided a good variety of restoration activities to observe post-
restoration to gain additional information which has now been incorporated into the design for Phase 2. The Phase 1 pilot was used to confirm restoration response in diverse
portions of the site before restoring the remaining bog cells. Phase 2 will then incorporate adaptive management and methodology based on the outcomes of Phase 1 to
complete implementation across the entire site.

Construction of Phase 2 is required to complete restoration of the remaining 6 bog cells, creating a continuous, dispersed flow path through the site and connecting the
already-restored cells to the natural adjoining wetlands. Phase 2 is also necessary to achieve restoration of the full extent of proposed restoration—the second phase
encompasses roughly 2/3 of the total wetland acreage to be restored on the site.

With Phase 1 restoration and post-restoration monitoring now complete, the project is ready for Phase 2. Construction is slated to begin again on November 1, 2024 and
continue through March 15, 2025. Phase 2 implementation will restore the remaining 6 bog cells (~26 acres) in the central portion of the site, for a total of approximately 40
acres of restored wetlands across phases. Along with the wetland restoration, upland areas between the bog cells will also be restored and enhanced to facilitate expansion of
sandplain grassland habitats and other community types. Phase 2 construction will mirror the work performed in Phase 1, including microtopography, excavation, and
construction of boardwalks for public access, resulting in completion of the entirety of the planned restoration project.

Completion of Phase 2 will complete the full extent of the restoration design to achieve the desired ecological and community benefits of the project and set the entirety of the
site on a trajectory toward redevelopment of self-sustaining natural wetlands. NCF’s Ecological Research, Stewardship and Restoration Department will take over from there,
engaging in ongoing monitoring and research after the site is restored to track how vegetation, turtles and other wildlife, and water quality respond to the restoration work over
the long-term.

In keeping with MassDER'’s restoration philosophy, the Windswept Bog Restoration project is built around the concept of process-based restoration. The design intent is to
restore natural ecosystem processes and functions so that the system is set on a trajectory to self-sustaining natural recovery, without further ongoing human intervention.
Windswept will continue to evolve and adapt over time and has been designed to allow for this adaptation to incorporate future marsh migration under sea level rise. The site is
permanently preserved. NCF’s Ecological Research, Stewardship and Restoration Department will have a long-term presence on the site conducting monitoring of the
restoration and NCF’s Land Management staff will maintain the trail network and access amenities that invite the public to explore the site and learn about the restoration
project and its benefits.



Engagement & Outreach

Along the way, NCF conducted extensive outreach using both in-house staff and through hosting a partners’ tour and media interviews to provide information on the
project to a wider audience. The team was fortunate to have the project featured on the front page of the Boston Globe in March, 2024.

NCF conducts many types of educational programming for the community to increase environmental awareness about Nantucket’s natural resources, including ecologist-
led field trips, lectures, classes, and workshops. NCF’s focused several of these in-person public field trips on the Windswept project site, starting before restoration to
promote project plans and help the public understand what restoration would entail. These firsthand property and project tours have provided attendees with a chance to
learn and ask questions from staff prior to the restoration, and after completion of Phase 1 restoration. These programs will continue through the duration of Phase 2
construction and post-restoration phases for this project to ensure that the public is aware of and engaged with the site and the many benefits arising from restoration.

R SR

]

NERD OUT IN THE MUD.




WINDSWEPT MAKES HEADLINES*!
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Doomed cranberry bogs get new life in climate fight

commercially grown since the
18005, A quarter of the nation's
eranberries are still produced
here, mostly on Cape Cod and
in Plymouth County. But as the
climate warmed and competi-
tars farther north — namely,
Wisconsin and Canada — be-
an to dominate the market,
cranberry dynasties across
Massachusetts fell
Rather than let the land
from out-of-production bogs go
fallow, several farmers across
the state have agreed to mas-
sive excavation projects to un-
cover the native wetland eco-
systems that often lie below 1
10 3 feet of artificially placed
sand. Sand is used as a sort of
fertilizer that encourages the
cranberry vines to grow stron
ger and produce more fruit
Sofar, the state has complet
ed six cranberry bog restora-
tion projects totaling more
than 350 acres. But another 18
restoration projects are already
planned or under construction,
according to the Division of
Ecological Restoration. That
would total more than 800

‘The seeds of grasses and
shrubs that are necessary o re-
grow the lost wetlands are al
ready here, lylng dormant un-
derground for more than 100
years

“Once you bring them to the
surface and bring back the
right conditions, ke water and
sunlight, they explode back in-
1o healthy wethands,” said Jessi-
ca Cohn, ecological restoration
specialist at the Division of Eco-
logical Restoration, which is
part of the state’s Fish and
Game agency.

Cranberry farming requires
cold temperatures and ice, and
both are in short supply as win-
ters rapidly warm across New
England.

Bogs are soaked and frozen
for the winter to bold the plants
at a consistent temperature,
rather than leaving their limbs
and buds exposed to variable
below-freezing temperatures.
Many bogs are briefly flooded
again in the fall to help with the
harvest. (The cranberries float
to the surface, making them
easier to collect)

The plants need enough
chilling hours each year to

spark the right physiological
processes for fruit production

and the laer of ice to protect
their buds.

With those optimal condi-
tions becoming harder to
achieve in New Engla

By Erin Douglas
GLOBE STAFF

NANTUCKET — Sinking their
boots deeper into the thick, black
muck, scientists oohed and aahed
among themselves. The object of their
affection: a field of upturned mud.

“This is so beautiful,” said Beth
Lambert, director of the Massachu-
setts Division of Ecological Restora-
tion.

The mess at the century-old Wind-
swept Cranberry Bog on Nantucket
could be beautiful come summer when
plants return. But right now?

“It kind of looks like a bomb has
gone off,” said Jennifer Karberg, direc-
tor of research and partnerships for
the Nantucket Conservation Founda-

tion, which owns the bog.
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land restoration is an opporty:
nity for struggling cranberry

farms 1o do something positive  tucket

th properties that have been
hit hard by climate change, said

, wet-

Nick Larrabee, a third-genera
tion cranberry farmer on Nan-

“A lot of growers haven't
been able to make ends m

century of farming and restore the
land to its native wetland ecosystem.
Wetlands reduce the impacts of sea
level rise and coastal erosion by acting
as a sponge that can absorb flood wa-
ters. They can also mitigate climate
change by storing carbon dioxide, a
greenhouse gas. Both make them a key
strategy for the state’s battle to adapt
to and fight climate change.

The soil at what was once a 231-
acre organic cranberry bog is being up-
turned, removed, and jumbled as part
of the wetland restoration project sup-
ported by a $1 million grant from the
US Fish and Wildlife Service. The total
cost of the project will likely be more
than $3 million.

Cranberries, which are native to
New England, have a deep history in
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Cranberry farming
requires cold
temperatures and | -
ice, and both are

inshort supplyas |
winters rapidly e
warm across New |
England.

digging up the bog, the skele-

of an ancient wetlands eco-
system is beginning to emerge:
‘The sandy dirt Is gone. So are
the human-made ditches that
used to corral and drain water
from the bog,

What Lambert called the
“beautiful” peat is soaking wet
and contains the treasured

“Without reseeding it, we
suspect that alot of it is just go-
ing to come up on ts own,” said
Travis Sumner, cofounder and
principal at SumCo, an ecologs-
cal construction company con-
tracted for the project.

By his estimate, the firm has
naturalized hundreds of acres
of former cranberry bogs across
New England. It’s a growing |

‘The goal of the massive
excavation projects is

1o uncover the native part of their business; when the
wetland ecosystems firm started in 2006, cranberry
that often lie below 1 bog naturalization didn't yet
103 feet of artificially exist.

placed sand once used After this bog on Nantucket
as a sort of fertilizer transforms back into a wetland,

for cranberry bogs. scientists hope it will also set
the stage for & nearby salt
‘marsh to migrate inland 4 the
ocean rises. The ocean waters
off the coast of New England
Last year, Massachuselts an-  are among the fastest warming
nounced more than $1.7 mil-  on the planet, and Massachu-
lion in grant awards to acquire  setts’ coastline is experiencing
retired cranberry bogs for res-  among the fustest rates of sea
toration to functional wetlands.  level rise in the world.
The state has pro Construction in the Wind-
program as a “gree swept Cranberry Bog Is expect-
5" for struggling farmers. ed to be complete by early next
The cranberry bog on Nan-  year. Even before then, re-
tucket has been owned by the  searchers think the lush carpet
Nantucket Conscrvation Foun-  of vegetation may begin to
dation since 1980; the group  emerge.
harvested cranberries thereas  *You see the mud now,”
recently as 2017, but in 2018 Lambert sald. “But that's the
decided to cease cultivati building block of the wetland.
The conservation founda- .. We have the opportunity to
tion and the Division of Ecolog-  actually see nature heal in real
ical Restoration, which part- time."
nered on the restoration proj-
ect, broke ground this past
January.
‘After the first few months of

Larrabee said, “It's just de-
clined, year by year”

Erin Douglas can be reached at
erin. dowglas@globe.com.
Rollow her @erinmdouglas23.




BY THE NUMBERS: WINDSWEPT BOGS

14 Acres of Wetland Restored (Phase 1)

Phase 1 Implementation Cost: $821,535

Value of NCF Staff Time

conftributed to the project: $116,438

Projected Total Implementation Cost

(all phases): $2.9million

Process-Based
Restoration Approach
puts ~40 acres of
restored wetlands on
a self-sustaining
trajectory to recovery

Improved habitat for rare
species protection; refugia
for long-term inland marsh

migration

Flows across site Decreased sediment
tfransport and nutrient
pollution

slowed and
dispersed; reversal of
channelization
caused by Improved filtration of

agricultural ditches sediment and nutrients

Improved resilience
and storm surge
protection under

future climate
conditions

Decreased N and P load
exiting site and improved
water quality in Nantucket
and Polpis Harbors
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