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Click to edit Master title style

December 19, 2022

Transforming Urban Water: Multi-
benefit Solutions for the San Francisco 
Bay
Heidi Nutters, Senior Program Manager
with help from SFEP: Caitlin Sweeney, Darcie Luce, Liz Juvera, Sasha Harris-Lovett & 
Diana Fu

Climate Adaptation Forum 
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We acknowledge that the San Francisco Bay is the 
unceded ancestral homeland of many indigenous 
people, including the Him-
R^n Ohlone Jalquin, Saclan Tribe, the Villages 
ofLisjan, the Karkin, Muwekma, Ramaytush, Tamien
, and Yokuts Ohlone, Coast and Bay Miwok, Patwin, 
and the Amah Mutsun Tribal Band. The broader San 
Francisco Estuary is also the homeland of the 
Plains Miwok, Wappo, Wintun, and Nisenan people. 
We recognize that we benefit from living and 
working in their traditional homeland. We wish to 
pay our respects by acknowledging the ancestors, 
elders, and relatives of these Tribal 
Communities and by affirming their sovereign rights 
as First Peoples of these Nations.

Land Acknowledgement

Climate Adaptation Forum December 19, 2022
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Presentation Outline

Climate Adaptation Forum December 19, 2022

Intro to the SF Estuary Partnership & 
Estuary Blueprint

How are we getting to 
scale on Nature-based 
Solutions (NBS)? – Local 
and Regional Initiatives

Key Questions

Pilot Projects

Regional 
Initiatives
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San Francisco 
Estuary Partnership

• A place-based EPA 
program

• Collaborative and non-
regulatory

• Leverage federal, state, 
and regional resources 
to implement the 
Estuary Blueprint

December 19, 2022Climate Adaptation Forum 
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• 4 major cities – San Francisco, 
Oakland, San Jose, Sacramento

• Largest Estuary in Western North 
America

• Critical winter feeding habitat for 
migratory birds, a productive nursery 
for juvenile fish and shellfish, and a 
year-round home for a vast diversity of 
plants and animals.

• Half of California’s surface water 
supply falls as rain or snow within this 
region.

About the SF Estuary

Climate Adaptation Forum December 19, 2022
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• The Clean Water Act calls for each 
National Estuary Program to 
develop and implement a 
Comprehensive Conservation and 
Management Plan (CCMP)

• First completed in 1993
• 2022 San Francisco Estuary 

Blueprint released in July 2022

San Francisco Estuary Blueprint

Climate Adaptation Forum December 19, 2022



Where do we want to be in 2050?
What can we do over the next 5 years to get there?

December 19, 2022
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2022 ESTUARY BLUEPRINT ACTIONS 
Climate Resilience

Equity

Adaptation Planning

Adaptation Projects

Watershed Connections

Sediment

Carbon Management

Wetland Monitoring

Intertidal/Subtidal Habitats

Tidal Marsh

Transition Zones

Managed Wetlands

Seasonal Wetlands

Creeks

Invasive Species

Freshwater Flows

Water Conservation

Recycled Water

Stormwater

Nutrients

Emerging Contaminants

Health Risks of Contaminants

Trash

Public Access

Champion the Estuary

December 19, 2022Climate Adaptation Forum 
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Estuary Blueprint: Climate Resilience

Advance natural resource protection 
while planning for increased climate 
resiliency

Overcome challenges to accelerate 
implementation of climate adaptation 
strategies that prioritize natural and 
nature-based strategies

Implement climate adaptation projects 
that prioritize natural and nature-based 
strategies

December 19, 2022Climate Adaptation Forum 
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Presentation Outline

Climate Adaptation Forum December 19, 2022

Intro to the SF Estuary Partnership & 
Estuary Blueprint

How are we getting to 
scale on Nature-based 
Solutions (NBS)? – Local 
and Regional Initiatives

Key Questions

Pilot Projects

Regional 
Initiatives
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Key Questions 

• How can nature-based solutions help us to address multiple complex problems 
at once?

• Water quality and changes in water reuse and infrastructure needs
• Community-led adaptation to climate change
• Monitoring and evaluation of projects 

• How do we support innovation in design & engineering, stakeholder 
engagement, and co-creation of solutions? 

• Can we address barriers to innovation together and build capacity along the 
way? 

Climate Adaptation Forum December 19, 2022
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• Proof of concept experimental design 
• Beneficial reuse for treated wastewater discharged directly to Bay
• Freshwater input increases plant growth & can support diversity
• Brackish marshes build organic soils to help keep pace w/ SLR
• Monitoring in partnership with UC Berkeley and Valley Water 

Pilot Projects - Oro Loma Living Laboratory

Climate Adaptation Forum December 19, 2022



23

Key Findings from Oro Loma 

Climate Adaptation Forum December 19, 2022

Horizontal Levees have
incredible potential for 
water quality 
improvement

Nutrients
Contaminants of 
emerging concern
Reverse Osmosis 
Concentrate
Stormwater

Limitations: flow capacity, regulatory 
process, more complex planning 
process

Emerging Pilot Projects 
are looking at:

Tribal consultation
Community-based 
monitoring and 
evaluation
Habitat and public 
access
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Transforming Shorelines Collaborative

The Transforming Shorelines Collaborative (TSC) comprises practitioners and experts on 
nature-based solutions, wastewater treatment, resiliency and nutrient management 
including regulators, landowners and stakeholders, individual wastewater treatment 
facilities, regional entities and practitioners/experts involved in habitat restoration, 
treatment wetlands, or shoreline resilience.

Existing & Future Topics:
• Palo Alto Horizontal Levee 

• Treatment Wetlands 

• Utilizing Reverse Osmosis Concentrate in a Horizontal Levee

• East Bay Dischargers Authority Horizontal Levee 

• Regulatory Pathways for NBS

• North Richmond Horizontal Levee

Climate Adaptation Forum December 19, 2022

Advancing NBS projects together!
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Issue: Permitting complexity presents one of the largest hurdles to successful implementation 
of NBS projects

Solution: Work with regulatory and land 
management partners to develop solutions for 
permitting challenges associated with multi-
benefit NBS projects

Develop case studies from existing horizontal levee 
projects

Engage with regulatory partners on challenges and co-
create solutions

Project timeline – August 2022 – June 2023

Regulatory Pathways 

Climate Adaptation Forum December 19, 2022
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Leading with Equity, Tribes and Communities 

Climate Adaptation Forum December 19, 2022

Community Engagement can & should 
happen at all stages of NBS 

• Project visioning & development
• Design 
• Construction
• Monitoring 
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Contact Info:
Heidi Nutters
heidi.nutters@sfestuary.org

Thank you!

Climate Adaptation Forum December 19, 2022
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Living Breakwaters Billion Oyster Project
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ECOLOGIES
COMMUNITIES







LIVING BREAKWATERS









LIVING BREAKWATERS ARE DESIGNED TO ...

Reduce Coastal Risk
(erosion + storm waves)

Enhance Ecosystems
(near-shore & shoreline habitats)

Foster Social Resilience
(education, stewardship, public water access)



LIVING BREAKWATERS
Designed to reduce risk

LIVING BREAKWATERS





TOTTELNVILLE, 
STATEN ISLAND

















LIVING BREAKWATERS
Designed to create habitat

LIVING BREAKWATERS















BIO-ENHANCING CONCRETE ARMOR UNITS AND TIDEPOOLS 
(ECONCRETE)





PILOTING OYSTER RESTORATION TECHNIQUES



LIVING BREAKWATERS
Designed to foster engagement, education, and stewardship

LIVING BREAKWATERS



















UPDATE WITH SLIDE THAT INCLUDES THE 
CONSTRUCTION TEAM TOO



WE ARE HERE!





PURPOSE & NEED SLIDE





BUDGET

Design/Permitting/Planning:
$21 million

Construction:
$78.7 million

Social Resiliency:
$5.2 million

Program Administration:
$2.1 million 

Total Cost:
$107 million

LIVING BREAKWATERS

1

2

3

4

$60 million – HUD CDBG-DR
$47 million – New York State



A

C

D

E

F

G

H

B

Construction To Date

ALMOST COMPLETE

ALMOST COMPLETE

ALMOST COMPLETE

ALMOST COMPLETE

INSTALLING BASE LAYER

INSTALLING BASE LAYER



Work is taking place across 6 locations

CARVER STONE QUARRY
Johnstown, NY

NJ PRECAST PLANT
Ewing Township, NJ

LBW PROJECT SITE
Tottenville, Staten Island, NY

NORTH AMERICAN AGGREGATES
Perth Amboy, NJ

PORT OF COEYMANS
Ravena, NY

GREENVILLE YARD
Jersey City, NJ





BASE LAYER CONSTRUCTION (BW A, B, C, D) 
SEPTEMBER - DECEMBER 2021 (COMPLETE)

BREAKWATERS A & B



ARMOR & TOE ARMOR STONE
PRODUCTION: SEPTEMBER 2021 - ONGOING, PLACEMENT: FEBRUARY 2022 - ongoing



ECONCRETE (TIDEPOOLS & ARMOR UNITS)
PRODUCTION: SEPTEMBER 2021 - ONGOING, TIDEPOOL PLACEMENT: FEBRUARY 2022 - ongoing



ARMOR & TOE ARMOR STONE
PLACEMENT: FEBRUARY 2022 - ONGOING



ECONCRETE TIDEPOOLS
PLACEMENT: FEBRUARY 2022 - ONGOING



ADJUSTING ARMOR STONE & TIDEPOOL PLACEMENT
ONGOING



CONSTRUCTION OBSERVATION





MARINE LIFE OBSERVED





07/25/2022



ANTICIPATED CONSTRUTION TIMELINE

*Schedule update 4/30/2022

8/24

9/30

11/10

11/23

09/26/22

06/15

8/15

6/17

06/27

08/12/2022
Breakwater A Completion

09/22/2022
Breakwater B Completion

10/28/2022
Breakwater C Completion

11/17/2022
Breakwater D Completion

06/29/2023
Breakwater E Completion

11/18/2024
Breakwater H Completion

02/02/2024
Breakwater F Completion

04/08/2024
Breakwater G Completion

Breakwater Completion
11/18/2024

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

2023

WE ARE HERE!

In-Water Construction Starts
8/23/2021

8/23/2021
Groundbreaking Event

Shoreline Restoration
Completion

Final Completion

2022 20242021

+

12/24/2024

+
+

+

+

+

+
+

+

+

+ +
+ +

+ +

+

+ +
LEGEND

BASE LAYER CONSTRUCTION

REMAINDER OF BREAKWATER

WINTER FLOUNDER MATING SEASON



FUTURE: OYSTER RESTORATION

Breakwater with 
Oyster Restoration



OYSTER DISK TREATMENT



SPAT-ON-SHELL TREATMENT



GABION



THANK YOU!
LIVING BREAKWATERS

https://stormrecovery.ny.gov/living-breakwaters-construction-updates
https://www.scapestudio.com/projects/living-breakwaters/



Quarterly Climate Adaptation Forum | December 9, 2022

The Evolution of Dredged Sediment in New 
Jersey

Stephen Rochette
Chief of Public Affairs

U.S. Army Corps of Engineers (USACE) Philadelphia 
District



Evolution of Dredged Sediment in New Jersey

Steve Rochette
U.S. Army Corps of Engineers
Philadelphia District
12/9/2022



Agenda

 Introduction & National Context

 Project Examples
 Mordecai Island
 Seven Mile Island 

 “USACE Philly Approach” & 
Lessons Learned  

 Questions



 Navigation = oldest civil works 
mission for Army Corps

 Maintain:
 12k miles of inland waterways w/ 209 locks
 13k miles of coastal waterways 

 How do we maintain federal 
navigation channels? 

 Surveying + dredging

National Context



National Context

1912 December 2022



 Each year, USACE dredges 220 million 
cubic yards of sediment  
 70% beneficial use goal by 2030  
 Premise:  
 “Sediment is the currency of salt marsh 
ecosystems” ~ Dr. Lenore Tedesco, Exec. 
Director of The Wetlands Institute 
 USACE is perhaps the largest national 
“sediment broker” due to navigation 
mission and dredging
Question - how do we be good stewards 
of that sediment “currency”? 

National Context



Organizational Perspective
USACE Philadelphia District

 Navigation Mission: USACE Philadelphia 
District maintains federal channels, including 
the Delaware River & Bay, coastal inlets, and 
the 117-mile New Jersey Intracoastal Waterway

When dredged sediment is CLEAN, District 
strives to find opportunities to use 100% of it 
beneficially. 

 Moving toward this goal has been an evolution 
over many years

 Hurricane Sandy = paradigm shift



Mordecai Island
New Jersey Intracoastal Waterway



Mordecai Island Restoration
Location & Placement

 45-acre uninhabited coastal salt marsh island

 25,000 cubic yards of sediment dredged from a 
critical shoal in the federal channel. Placement in 
eroded section of island 

 Island = important habitat and fetch buffer for 
Beach Haven, NJ/Long Beach Island

Placement site



Mordecai Island Restoration:
Planting & Adaptive Management

 Planted different varieties of marsh 
grass based on site topography 

 Adaptive management: placed 
additional sediment on site in 2017 

 Monitoring and R&D collaboration 
(NOAA, ERDC, Land Trust) 

 Multi-prong approach –
Operations dredging/placement;
Non-profit activities 



Seven Mile Island Innovation Laboratory



Seven Mile Island Innovation Laboratory



Seven Mile Island Innovation Laboratory

Great Flats and Ring Island
 Two 1-acre elevated nesting habitats at with 

sandy material 
 Multiple placements with monitoring and 

adaptive management
 Signs of success with colonial nesting bird 

species
Gull and Sturgeon Island
Historic placement sites only suitable habitat for 

wading birds
Sought to raise elevation at different zones and 

enhance intertidal and subtidal areas
Tested distribution pipe and different placement 

methods for mix of sandy/fine grained sediment
Developing lessons learned



USACE Philly Approach

 Practical application 
 Characterize sediment early 
 Use of both GOV’T dredging plant & private industry
 Leverage expertise of partners
 Share knowledge and lessons learned
 Engineering with Nature Proving Ground – expand 

beyond coastal dredging to other mission areas



Sharing Information

https://www.nap.usace.army.mil
/Missions/Civil-Works/Coastal-
Dredging-Beneficial-Use/

https://www.nap.usace.army.mil/Missions/Civil-Works/Coastal-Dredging-Beneficial-Use/
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PROGRAM INTRODUCTION

Local Implementation: 
Regulatory & Engineering 

Challenges and Opportunities
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Large-Scale Dune and Beach Restoration on 
the Massachusetts South Shore

Jason Burtner
South Shore Regional Coordinator

Massachusetts Office of Coastal Zone Management 
(CZM)



Large-Scale Dune and Beach 
Restoration on the 

Massachusetts South Shore 

Jason D. Burtner
South Shore Regional Coordinator



Source: Town of Scituate

South Shore towns were “Beach Towns”



Waves and wind erode and redistribute 
material along the coast through cross-shore 
and long-shore sediment transport

Source: MA CZM



Unintended consequence of “hard” engineering 
structures: 
• Sediment is cut off from the fronting beaches
• Beach width narrows and beach elevation 

drops 
• Waves reflect off hard structures exacerbating 

erosion

Source: MA CZM - MORIS



Source: MyCoast

Source: MyCoast

Source: MyCoast

Source: CZM

Source: Dave Laroche



South Shore Coastal Hazards Characterization Atlas - 2005
High Risk Flood and Storm Damage Areas

Source: Applied Coastal Research and Engineering



South Shore Coastal Hazards Characterization Atlas - 2005
Dominant Coastal Processes

Source: Applied Coastal Research and Engineering



Duxbury Beach Reservation (DBR) and Plymouth Long Beach 
Dune and Beach Nourishment Initiatives

Duxbury Beach

Plymouth Long Beach



Source: WHG

Coastal Processes Study and 
Resiliency Recommendations -2017

Overarching Recommendation –
Regional Adaptation



76,633 tons of sand was placed 
along 3,500 linear feet of dune

Crest of the dune was raised to 
elevation El 17 NAVD 88 with 
a 45 ft width

80,000 culms of American 
Beach grass and 100 woody 
shrubs were planted to 
stabilize nourishment material

Slopes were designed to 
address wildlife considerations

Dune was designed to prevent 
overtopping from a 50-yr 
storm event

Source: CZMSource: DBR

Dune Restoration Project - 2019



Source: CZMSource: DBR

Dune Restoration Project - 2019

Duxbury Beach 
named one of 
the 2022 Best 
Restored 
Beaches by the 
American Shore 
and Beach 
Preservation 
Association!!



Source: WHG



Large Scale Beach and Dune 
Nourishment Design

• Beach and dune nourishment along the 
3.8 miles of the Duxbury Beach 
Reservation property

• Dune crest elevation  of  16.5  feet  
(NAVD88)  and  width  of  50  feet

• Beach  berm  elevation  of  6.5  feet 
(NAVD88) and width of 90 feet

• Dune will be planted with low-density 
beach grass, in areas where woody 
vegetation already exists, woody shrubs

• Would  require  approximately 997,600 
cubic  yards  of  sediment

• Designed to provide protection from a 
50-yr storm event



Plymouth Long Beach Mixed 
Sediment Nourishment

Source: Town of Plymouth

Source: Town of Plymouth



Plymouth Long Beach Mixed Sediment Nourishment Project

• Footprint of the mixed sediment 
nourishment will be 2,000 linear 
feet.

• Dune will be constructed landward 
of existing stone dike.

• Dune will slope up from the base of 
the dike, 1:6 (V:H) slope, to an 
elevation of 12.0 NAVD 88

• Will  require  approximately 35,600 
cubic  yards  of  sand and cobble 
sediment

• Designed to provide protection 
from a 50-yr storm event

Source: FOTH

Source: FOTH



Beach and Dune Nourishment for the Towns of Marshfield and Duxbury

Rexhame Beach

Winslow Ave Beach

Fieldston and 
Sunrise Beaches

Bay Ave and 
Gurnet Beaches

Source: WHG



North Scituate 
Beach Nourishment

Source: Town of Scituate

Source: Applied Coastal Research and Engineering



Project Extent

• Preliminary design is for a beach 
nourishment project will have a 
total length of 4,900 linear feet

• The northern section of the project 
area will have a 100 lf wide beach 
crest and the southern section will 
have a  50 lf wide beach crest.

• Beach  berm  elevation  of  12  feet 
(NAVD88)

• Seaward face of nourishment will 
have a 1:10 (V:H) slope

• Will  require  approximately 
392,000 cubic  yards  of  sediment

• Designed to provide protection 
from a 50-yr storm event

Source: cleengineering



• Landscape scale beach and dune nourishment restores the functions of the 
landform for storm damage prevention and flood mitigation benefits 

• These functions and values have frequently been degraded by previous 
activities

• Significant site characterization and feasibility analysis needs to be 
performed to determine if landform restoration is viable and to inform 
design – can have a multi-year timeline

• Requires significant outreach in order to build public support

• Need to address potential private property considerations

• Potentially extensive environmental review and permitting timeline

• Scale of larger projects may necessitate phased construction due to cost and 
logistics



Thank you!
Jason Burtner

CZM South Shore Regional Coordinator
jason.burtner@mass.gov

www.mass.gov/czm
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Narragansett Bay – Rose Larissa Park

Leah Feldman
Coastal Policy Analyst

Rhode Island Coastal Resource Management Council 
(CRMC)



Living Shoreline Erosion 
Control Project at Rose Larisa 

Park in East Providence, RI
A partnership between the Coastal Resources Management Council, The City of 

East Providence, The Nature Conservancy, NOAA, and 11th Hour Racing

Leah Feldman
Coastal Policy Analyst, Coastal Resources Management Council

Presentation for the Climate Adaptation Forum
December 9th, 2022



Overview of the Presentation

• 1) Overview of the site location, Crescent Park / Bullocks Point / Rose Larissa
• 2) Overview of the agencies involved & their roles
• 4) Overview of the hybrid (“hard” and “soft” elements) project design 

concepts
• Phase I: construction of intertidal sill
• Phase II: bluff treatment

• 5) Overview of the “living shoreline” landscape in RI
• 6) Monitoring Plan

• Topographic surveys, photographic documentation, and vegetation 
monitoring





1) Overview of the site location, 
Crescent Park / Bullocks Point / 
Rose Larissa Park



Former site of “Crescent Park”



Former site of “Crescent Park”





2) The Agencies Involved & Their Roles

NOAA – this project was part of a larger regional initiative, funded by NOAA and managed by the Nature Conservancy, to learn how living 
shorelines perform in New England. 

GZA – provided engineering design, permitting support, and construction services for the design and construction of two bluff erosion 
control treatments

CRMC – permitting agency and administrator of the Coastal and Estuarine Habitat Restoration Trust Fund, which helped fund the project

The Nature Conservancy – lead funding agency and project lead

11th Hour Racing - Additional matching funds for the project were provided by 11th Hour Racing for two years of construction and 
maintenance

SumCo Eco-Contracting – performed construction and maintenance of the project



Phase II: Bluff Treatment
Phase I: Intertidal Sill

4) Overview of the hybrid (“hard” and “soft” 
elements) project design concepts 



4) Overview of the hybrid (“hard” and “soft” 
elements) project design concepts

• Phase I: construction of intertidal sill
• Low stone structures topped by seawater at high tide, 

about 3 feet high at low tide
• Sand fill added landward of the sill and planted in 

order to create saltmarsh. 



May 2020



May 2020



May 2020



May 2020



July 2020



August 2020



Present Day



4) Overview of the hybrid (“hard” and “soft” 
elements) project design concepts – Phase II

• Phase II: bluff treatment
• Stone at the base and logs made of coconut fiber 

father up the slope
• Planted with native vegetation



April 2020



April 2020



April 2020



July 2020



August 2020



Present Day



Present Day



Avoidance, Minimization and 
Mitigation
• Grading took place over the entire project area landward 

and was limited to the minimum amount of fill needed to 
establish a flat surface to complete the sill and 
subsequently plant the area behind the sill 

• Work was completed at low tide in order to limit turbidity

• Work was completed after the sill was put in place in order 
to limit turbidity landward of the sill 

• 25 cubic yards of concrete from a 500 square foot area were 
removed and disposed of at a legal offsite location in order 
to offsite the sill placement in the intertidal area.



5) Overview of the Landscape 
for Living Shorelines in RI

• Increasing demand for erosion control and 
protection from area homeowners and 
businesses. 

• 2020 Staff Report indicated 47 
applications for shoreline protection 
projects within a mile of Rose Larisa 
Park. Ten of these applications were 
for new shoreline protection 
structures, 36 were to maintain or 
replace existing structures, and one 
was for a non-structural treatment. 



6) Monitoring 
Plan
• Topographic surveys, photographic 

documentation, and vegetation 
monitoring are to be done for 5 
years post-installation. 

• Visual inspection and photo 
documentation

• Vegetation Surveys



Thank you!

Leah Feldman

Coastal Policy Analyst

Coastal Resources Management Council

lfeldman@crmc.ri.gov

www.crmc.ri.gov

Crescent Park Images: https://www.crescent-park-
ri.com/lifestyle

mailto:lfeldman@crmc.ri.gov
http://www.crmc.ri.gov/
https://www.crescent-park-ri.com/lifestyle
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Regulatory Challenges and Opportunities for 
Living Shorelines in New England

Alison Bowden
Director of Science & Strategy

The Nature Conservatory (TNC)



Regulatory Challenges and 
Opportunities for advancing 
Living Shorelines in New England

Alison A. Bowden (she/her)*1 Stephen J. 
Kirk1,, Theresa M. Davenport*1,2

1The Nature Conservancy – Massachusetts
2Current: Louisiana State University AgCenter

Former: Northeastern University, TNC Massachusetts

@alison_bowden

Maquoit Bay Conservation Lands, 
Brunswick, ME, USA (P. Slovinsky) 



3Gt CO2e
AVOIDED OR 

SEQUESTERED 
PER YEAR

TACKLING CARBON EMISSIONS

WHAT: We will avoid or sequester 3 billion 
metric tons of carbon dioxide emissions 
(CO2e) annually—the same as taking 650 
million cars off the road every year.

HOW: Using the power of nature and strength 
of policy and markets to store carbon, support 
the renewable energy build-out, and reduce 
emissions equivalent to nearly 10% of global 
emissions from fossil fuels.

100M
PEOPLE

BENEFITTED

HELPING PEOPLE ON THE FRONT 
LINES OF THE CLIMATE CRISIS

WHAT: We will help 100 million people at 
severe risk of climate-related emergencies 
such as floods, fires and drought.

HOW: Protecting and restoring the health of 
natural habitats—from mangroves and reefs to 
floodplains and forests—that help protect 
communities from storm surge, extreme rainfall, 
severe wildfire and sea level rise.

4B
HECTARES

CONSERVED

DEEPENING SOLUTIONS FOR 
OUR OCEAN

WHAT: We will conserve 4 billion hectares of 
ocean—more than 10% of the world’s ocean area.

HOW: Making sure the ocean thrives through 
new and better-managed protected areas, 
global-scale sustainable fishing, innovative 
financing and positive policy changes to how 
the world governs the seas.

650M
HECTARES

CONSERVED

SAVING HEALTHY LANDS FOR A 
HEALTHIER PLANET

WHAT: We will conserve 650 million hectares of 
lands, such as forests and grasslands—an area 
twice the size of India.

HOW: Partnering with communities across the globe 
to restore and improve management of working lands, 
support the leadership of Indigenous Peoples as land 
stewards, and conserve critical forests, grasslands 
and other habitats rich is carbon and biodiversity.

1M
KM OF RIVERS

CONSERVED

CONSERVING THE WORLD’S FRESHWATER

WHAT: We will conserve 1 million kilometers 
of river systems and 30 million hectares of 
lakes and wetlands—enough river length alone 
to stretch across the globe 25 times.

HOW: Engaging in collaborative partnerships and 
promoting innovative solutions and policies that 
improve the quality and amount of water available in 
freshwater ecosystems and to communities.

30M
HA OF LAKES & 

WETLANDS 
CONSERVED

45M
PEOPLE

SUPPORTED

WORKING ALONGSIDE LOCAL LEADERS 
WHO ARE LIGHTING THE WAY

WHAT: We are supporting the leadership of 45 million 
people from local and Indigenous communities whose 
well-being and livelihoods depend on healthy ocean, 
freshwater and lands.

HOW: Partnering with Indigenous Peoples and other 
communities to learn from and support their 
leadership in stewarding the environment, securing 
rights to resources, improving economic 
opportunities, and shaping their future.

THE NATURE CONSERVANCY’S 2030 GOALS



Today’s talk 
mirrors this 

report

Stratford Point, CT, USA (J. Mattei) 

Links to all living shorelines reports and stories:
• Case studies
• Monitoring Guidance

https://bit.ly/NROC_LSGroup
case sensitive



Coastal hazards threaten 
resilience

• Coastal erosion and flooding –
exacerbated by sea level rise

• Concentrated human 
activities near the coasts

• Tend to lead to shoreline 
hardening

Maqouit Bay Conservation Lands, 
Brunswick, ME, MGS; July 2018

Wagon Hill Farm, Durham, NH; 
NHDES/NHCP; Pre-LS construction 

Adapted from Gittman et al. (2015)



Living Shorelines in New England

• New England salt marshes subject to 
high development and reduced 
sediment supply

• Coastal squeeze: Habitat migration 
from rapid SLR + armored shorelines

• 2017 State of the Practice Report
• https://bit.ly/NROC_LSGroup

• Living shorelines a potential strategy 
to reduce coastal squeeze and 
maintain a dynamic land-water 
interface

Kirsten Howard, NHCP



Clean Water Act: a match for 
living shorelines?

• The Clean Water Act of 1972 (CWA): prevent 
environmental degradation to waters of the 
U.S. caused by development

• primary federal law that regulates living shorelines

• U.S. Army Corps of Engineers (USACE) federal 
permitting process / regulations

• Sequential minimization: avoid, minimize, mitigate
• Prefer resource avoidance

• Higher regulatory scrutiny for projects with any 
impacts below jurisdictional boundaries

• Consultations (NOAA/NMFS, USFWS)
Collins Cove, MA, Mass CZM

Replanting marsh grasses in 
the intertidal zone



Living shorelines in New England 
lag other regions

• Newer techniques in New 
England – few examples in this 
region

• Northeast Regional Ocean Council 
Coastal Hazards Group interested 
in using living shorelines to 
increase coastal resilience

• To do this, identify why adoption of 
living shorelines in New England is 
low compared to other regions

• part of a reinforcing feedback 
cycle?



Does a challenging regulatory 
environment limit the adoption of 
living shorelines in New England?

3 objectives:
1. Document permitting experiences
2. Regulatory requirements for living shorelines: state, region, federal
3. Synthesize challenges and opportunities for advancement

Stratford Point, CT, USA (J. Mattei) 



Demonstration project types:

Coastal Bank – Natural

Dune Restoration/Nourishment

Marsh Creation/Enhancement 
with Toe Protection

Multi-Approach Projects

Methods: Leveraging a Coastal 
Resilience Grant

• Coastal Resilience Grant (2017-2022): 
Construct and/or support living 
shorelines demonstration projects in 
each coastal New England state

• Grant project team: > 15 partners, 
including coastal managers, scientists 
and/or academics from each state

• Examine the regulatory and 
permitting environment:

• Conduct interviews on permitting 
experiences (Obj 1)

• Summarize regulatory requirements 
for living shorelines: federal, region, 
state (Obj 2)

• Identify challenges and opportunities 
for advancement (Obj 3)



Objective 2:
summarize 
regulatory 
requirements

Each New England state has its own USACE General 
Permit – an uncommon approach



Objective 3: 
synthesize 
regulatory 
successes, 
challenges and 
opportunities

Successes: 
• All 5 states list some regulatory preferences 

for living shorelines
• Require consideration of sea level rise 

impacts on projects
• Interviewees already had high familiarity with 

their state permitting processes and 
regulatory personnel

Challenges:
• Interviewees identified some common threads 
• Often, challenges were related to the federal 

regulatory process

A section in the report:



Without design standards, rely on 
individual reviewer 
interpretation

Resource avoidance: may be easier 
to avoid impacts in the 
intertidal zone with hardening

Challenge 1: The current process was not designed 
for living shorelines and may disincentivize their 
use

1.1 Strict resource avoidance favors 
structural approaches to shoreline 
stabilization

1.2 Lack of review consistency
1.3 Lack of review capacity
1.4 Cumulative impacts of projects are 

inadequately considered



Opportunity 1: Adjust regulatory content and 
processes to better account for living 
shorelines/NBS

1.1 Strict resource avoidance favors 
structural approaches to shoreline 
stabilization

1.2 Lack of review consistency
1.3 Lack of review capacity
1.4 Cumulative impacts of projects are 

inadequately considered

1.1 Document cumulative impacts: fuller 
understanding of project impacts

1.2 Enhance review consistency: establish 
a shared understanding of how to 
minimize resource impacts, develop 
design standards

1.3 Increase review capacity: hire staff, 
provide permitting process guidance

• NBS were not conceived when Clean Water Act was written
• Cumulative impacts assessment – inform decisions around habitat conversion



Projects that avoid impacts to the 
intertidal zone under current 
conditions may contribute to 
coastal squeeze and resource 
loss or degradation as sea 
levels rise

Challenge 2: Consideration of future conditions is 
not prioritized in the permitting process.

2.1 Trade-offs are inherent among 
avoiding resource impacts under 
current environmental conditions and 
sustaining those same resources under 
future conditions 

2.2 Documentation and consideration of 
trade-offs among present and future 
conditions is needed



2.1 Trade-offs are inherent among 
avoiding resource impacts under 
current environmental conditions and 
sustaining those same resources under 
future conditions 

2.2 Documentation and consideration of 
trade-offs among present and future 
conditions is needed

2.1 Develop cumulative impacts  
assessments under future conditions

2.2 Incorporate future conditions and 
design standards into decision-making: 
develop a process for trade-off 
assessment

Opportunity 2: Document the assessment of 
trade-offs when considering cumulative impacts 
and future conditions.

Make explicit the decision-making around trade-offs – e.g. coastal squeeze



Implications and Next Steps
• The challenging regulatory environment likely contributes to lagging adoption of 

living shorelines in New England
• Explicitly assess trade-offs under current and future conditions
• Clarify the use of cumulative resource impacts in decision-making

• Need additional stakeholder perspectives 
• Project partners mostly state scientists and/or academics
• Need federal regulators, private institutions and individuals

• More widespread adoption of living shorelines in New England
• where appropriate and in collaboration with federal partners

• Opportunities via infrastructure funding?
• Develop more projects in New England
• Increase demand from property owners 
• Raise awareness/knowledge of coastal engineers



Coastal Hazards Resilience Committee – Projects (11/22)
Advancing living shorelines in New England - Phase 3

• Purpose: continue to advance implementation of effective living 
shoreline projects

• Tasks:
• Host a forum on regulatory challenges and mitigation 

opportunities
• Host a workshop on climate change impacts & potential for 

habitat conversion for shoreline stabilization/flood control
• Assess the success of pilot projects & identify best practices
• Conduct outreach & engagement with property owners, 

communities, engineers, contractors, etc. to share products of 
Phase 2 & identify additional lessons learned



Coastal Hazards Resilience Committee – Projects (11/22)
Advancing living shorelines in New England - Phase 3

• Contract: The Nature Conservancy
• Possible Partners: USACE & USFWS
• Products:

• Refined regulatory guidance
• Workshop summary with potential 

suitable habitat tradeoffs 
• Updated guide on monitoring 

techniques
• Possible fact sheet on effective design & 

construction tips



*and others in each state

Thank you! Project partners*

• Project Team interviewees
• Report Reviewers
• Funding: 

• NSF INTERN grant to Dr. 
Randall Hughes

• NU PhD Network
• TNC/NU Coastal Sustainability 

Institute

@tdavenport83
tdavenport@agcenter.lsu.edu

https://bit.ly/NROC_LSGroup
case sensitive



Quarterly Climate Adaptation Forum | December 9, 2022

PANEL DISCUSSION

Panel Moderator: Nasser Brahim, Woods Hole Group

Panelists: 
• Alison Bowden, TNC
• Leah Feldman, CRMC
• Jason Burtner, CZM 
• Stephen Rochette, USACE
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CLOSING REMARKS

Mark Costa
Forum Co-Chair

Senior Water Resources Engineer
VHB
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