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Applying Living Shoreline Approaches to Increase Resilience and 
Reduce Risk in New England

Background

Site-Level Spotlight: Maquoit Bay Conservation Lands
Marsh Creation/Enhancement with Toe Protection
• North Mill Pond, Portsmouth NH
• South Mill Pond, Portsmouth NH
• Cutts Cove, Portsmouth NH
• Wagon Hill Farm, Durham NH
• Collins Cove, Salem MA
• Wharton Point, Brunswick ME
• Maquoit Conservation Lands, Brunswick ME

Dune Restoration/Nourishment
• Duxbury Beach, Duxbury MA (sand dune nourishment)
• Long Beach, Plymouth MA (cobble dune nourishment)

Coastal Bank - Natural
• Lanes Island, Yarmouth ME

Multi-Approach Projects
• Stratford Point Living Shoreline, Stratford CT  --  Living breakwater, 
marsh and dune restoration
• Rose Larisa Park, East Providence RI  --  Intertidal sill, coastal bank 
with engineered core, and marsh creation
• Gray’s Beach, Kingston MA  --  Marsh creation/enhancement with toe 
protection, and dune nourishment
• Coughlin Park, Winthrop MA  --  Coastal bank with engineered core 
and cobble nourishment

● Lack of performance data specific to New England
● Permitting
● Costs and funding opportunities
● Terminology - definitions of “living shoreline” 
● Perceptions: “green is less resilient than gray”

● Ice
● Tidal range
● Short growing season/sunlight
● Materials (synthetics, finding good 

biodegradables that will withstand icing)

Photos: Maquoit Bay Conservation Lands, Brunswick, ME by P. Slovinsky, MGS

To advance the science and practice of nature-based coastal 
infrastructure and inform the appropriate use of these practices 
for the benefit of people and nature in New England, project 
partners are:

Developing Standardized Monitoring Metrics, Protocols, and 
Guidance
Project partners are assembling standardized metrics, protocols, 
and guidance for site suitability analysis and design, permitting, 
construction, and performance monitoring of nature-based 
coastal infrastructure projects in the region.

Learning from Experience
After designing, constructing, and monitoring both new and 
existing demonstration projects with the draft standardized 
metrics, project partners will assess and recommend changes to 
the monitoring guidance, develop case studies to highlight 
performance of various project types, and make 
recommendations to improve regulatory review of nature-based 
coastal infrastructure projects.

Increasing Capacity and Awareness
Workshops, training events, and outreach materials will be used 
to increase capacity and illustrate appropriate application of 
these practices, and the potential benefits and limitations of 
various approaches. Regulators, planners, practitioners, coastal 
property owners, and members of the public will
benefit from outreach and education activities.

1. The Site and Situation
The site at Maquoit Bay Conservation Lands, a 125-acre publicly owned waterfront property located on the western shore of Maquoit Bay, is an eroding salt marsh with a 
south/southeast orientation. Maquoit Bay Conservation Lands is owned by the town of  Brunswick, Maine and held under a conservation easement by the Brunswick-Topsham 
Land Trust. Landward of the salt marsh is a forested hillside. Tidal mudflats extend seaward from the eroding marsh. A small creek enters Maquoit Bay slightly to the south and 
west of the eroding marsh shoreline and may provide a local source of fine sediment. Shoreline erosion is due to wave exposure and ice action. Surface water runoff and 
groundwater discharge may exacerbate the erosion.  

2. Proposed Solution
To mitigate coastal erosion, the Maine team decided to pursue a project that includes the design, permitting, construction, and monitoring of low cost living shoreline 
demonstration treatments that beneficially reuse available natural materials. The proposed design uses a mix of 50% synthetic and biodegradable oyster shell bags in 
conjunction with tree runners. The runners will help to deflect ice up over the installations. Shell bag installations will vary in length.  

Existing Conditions at Maquoit Bay Conservation Lands: 

4.  Timeline: Maquoit Bay Conservation Lands
● Applied for local, state, and federal permits in August 2019
● Received state permit in August, local permit in September
● Awaiting the federal permit (USACE General Permit)
● Working with local suppliers for biodegradable bags (fall/winter 2019/2020)
● Spring 2020 construction expected
● Monitoring for five years to assess performance and an additional two years to assess the integrity of synthetic bag materials. 

(1) CONTEXT: Understanding the context of the project site. Context refers to the features of the site 
that are unaffected by the project itself, but may have a significant effect on project design, 
effectiveness, or longevity. Context includes understanding such site-specific features as the wave 
energy environment, salinity of surface waters, climate, tidal range, local land use, surface water runoff 
and groundwater discharge.

(2) GEOPHYSICAL: Documenting the geophysical environment of the site and how that is altered by the 
project. Geophysical observations include elevations and position of shoreline features, documentation 
of sediment characteristics, material scour and deposition.

(3) EROSIVE FORCES: Evaluating erosive processes at the site both before and after project
construction. Dominant erosive processes at the sites is thought to include direct erosion by wave 
energy, especially during storms, impact of ice, and the impact of surface water runoff and groundwater 
discharge on bluff stability.

(4) BIOTA AND HABITAT: Documenting condition of and changes in the biota at the sites. At the small 
scale of the project, and given design and site characteristics, impact on the biota are likely to be small. 
We will use rapid assessment methodologies to document condition of the biota, with a focus on 
species composition, invasive species, and habitat quality.

(5) STRUCTURAL INTEGRITY: Assessing the structural integrity of the erosion control structures 
themselves.

The coastal zone management (CZM) programs in Maine, New Hampshire, Massachusetts, Rhode Island, and Connecticut and their 
partners in New England collaborate regionally via the Northeast Regional Ocean Council (NROC) to address coastal hazards. They have 
worked on two NOAA-funded coastal resilience projects related to nature based coastal infrastructure or living shorelines.  

While completing the first project from 2014 to 2017, the team produced high resolution coastal inundation modeling in each state and 
undertook a “state of the science” analysis to increase understanding of living shoreline designs, site applicability, and performance in the 
region. This assessment resulted in the report, Living Shorelines in New England: State of the Practice, which identified a range of 
challenges and opportunities for the use of living shorelines in New England’s coastal environment (see Challenges). The current project, 
which began in October 2017 and is the focus of this poster, addresses two key challenges/opportunities identified in the report: the lack 
of performance data specific to New England and permitting/regulatory factors. Data and information about the performance of these 
practices in New England’s coastal environment is needed to inform the appropriate siting, design, permitting, construction, and 
maintenance of these projects.

Encouraging natural approaches to shoreline management is more urgent than ever. Development pressure in coastal areas continues to 
increase, and requests for new and replacement shoreline stabilization structures (e.g., seawalls and revetments) to protect properties from 
coastal erosion and flooding continue. Accelerating sea level rise and storms of greater intensity and frequency will exacerbate these 
threats in the future. If the current trend of shoreline destabilization continues, New England communities will lose additional coastal 
resources that support economically important recreation areas, fisheries economies, natural storm damage protection, and other critical 
habitats. 

Regional Approach and 
Expected Outcomes

Expected outcomes and deliverables include: 

● Guidance for designing, permitting, and 
monitoring the performance of living 
shorelines with standardized metrics and 
protocols.

● New demonstration projects constructed on 
coastal beaches, bluffs, and salt marshes in 
Maine, Massachusetts, and Rhode Island.

● Performance monitoring data from both newly 
constructed living shoreline demonstration 
projects and existing projects in Portsmouth 
and Durham, New Hampshire and the 
Stratford Point Living Shoreline in Stratford, 
Connecticut.

● Case studies and best practices from select 
demonstration projects.

● State and federal policy recommendations 
aimed at promoting and incentivizing the use 
of nature-based coastal infrastructure where 
appropriate.

● Workshops, site-visits, and educational 
materials to raise awareness of these practices 
and share the project findings to inform future 
project development, construction, 
monitoring, and maintenance activities.

Regional Demonstration Projects / 
Monitoring Sites

Tree wads and tree trunks

Oyster Shell

Regional Project Details

Project Period: October 2017 to September 2020

Project Funding: this project is funded by the 
National Oceanic and Atmospheric Administration, 

FY2017 Coastal Resilience Grant Federal Funding 
Opportunity Award Number NA17NOS4730141, 

with support from project partners.

3. Monitoring
Monitoring at the Maquoit Bay Conservation Lands site will include a five-year program with two 
additional years focusing on the integrity of the synthetic material. A range of measures will be 
monitored across five general categories of data (see below and to the right) during site assessment, 
as-built, performance, and storm impacts. 

Regional Project Lead:
Eric Roberts, The Nature Conservancy, 

eric.roberts@tnc.org

Maine Projects Lead: 
Pete Slovinsky, Maine Geological Survey 

Peter.A.Slovinsky@maine.gov

NROC Coordinator:
Joan LeBlanc, 

jleblanc@northeastoceancouncil.org  
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