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PROGRAM INTRODUCTION

Nature-Based Approach at Scale:
Research, Planning, &
Implementation
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Land Acknowledgement

We acknowledge that the San Francisco Bay is the
unceded ancestral homeland of many indigenous
people, including the Him-

RAn 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.

ON INDIGENOUS LAND

b b b s d o o e i i i i b i b A i i A d

SOGOREA TE LAND TRUST  WWW.SOGOREATE-LANDTRUST.COM
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Presentation Outline

Intro to the SF Estuary Partnership &
Estuary Blueprint

How are we getting to Key Questions
scale on Nature-based Pilot Projects
Solutions (NBS)? — Local  Regional
and Regional Initiatives  [nitiatives

San Francisco
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San Francisco
Estuary Partnership

* A place-based EPA
program

* Collaborative and non- 3
regulatory

* Leverage federal, sgate, A ]
and regional resources L e
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About the SF Estuary

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.

g SACRAMENTO
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San Francisco Estuary Blueprint

 The Clean Water Act calls for each

National Estqary Program to ; §}
develop and implement a <. . > 4D
Comprehensive Conservation and <4 h}
Management Plan (CCMP) <§?§.§ iy
* First completed in 1993 4%3 “ |Blueprint
e 2022 San Francisco Estuary Skl 2022
Blueprint released in July 2022 §§
S

=—Lg San Francisco
e ESTUARY PARTNERSHIP Climate Adaptation Forum December 19,2022 | 16



Where do we want to be in 20507
What can we do over the next 5 years to get there?

SAN
FRANCISCO

cstuary
Blueprint

San Francisco
wwws ESTUARY PARTNERSHIP




2022 ESTUARY BLUEPRINT ACTIONS

@ Climate Resilience @ Tidal Marsh Recycled Water

< o
@ Adaptation Planning .
v

@ Adaptation Projects
@ Seasonal Wetlands @ Emerging Contaminants
@ Watershed Connections
@ Health Risks of Contaminants
T oo
@ Carbon Management
@ Wetland Monitoring @ Freshwater Flows @ Public Access

@ Intertidal/Subtidal Habitats Water Conservation @ Champion the Estuary

—ia San Franci
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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

a8k

Implement climate adaptation projects -~ .ot
that prioritize natural and nature-based e
strategies

gl San Francisco
s ESTUARY PARTNERSHIP Climate Adaptation Forum December 19,2022 | 19




Presentation Outline

Intro to the SF Estuary Partnership &
Estuary Blueprint

How are we getting to Key Questions
scale on Nature-based Pilot Projects
Solutions (NBS)? — Local  Regional
and Regional Initiatives  [nitiatives

San Francisco
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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?

a@l San Francisco
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Pilot Projects - Oro Loma Living Laboratory

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

Treated Wastewater
and Stormwater

Wave Attenuation Seepage

=& San Franci

s ESTUARY PARTNERSHIP Climate Adaptation Forum December 19,2022 | 22




Key Findings from Oro Loma

. Nutrients
Horizontal Levees have c .
ontaminants of

incredible potential for emerging concern

water quality Reverse Osmosis
. Concentrate
Improveme nt

Stormwater

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

Tribal consultation

. . . Community-based
Emerging Pilot Projects  monitoring and

are looking at: evaluation
Habitat and public
access

a@l San Francisco

ESTUARY PARTNERSHIP Climate Adaptation Forum December 19,2022 | 23




Transforming Shorelines Collaborative

Advancing NBS projects together!

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:

e Palo Alto Horizontal Levee

e Treatment Wetlands

e Utilizing Reverse Osmosis Concentrate in a Horizontal Levee

e East Bay Dischargers Authority Horizontal Levee

* Regulatory Pathways for NBS

* North Richmond Horizontal Levee

a@l San Francisco

s ESTUARY PARTNERSHIP Climate Adaptation Forum December 19, 2022
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Regulatory Pathways

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

Solution: Work with regulatory and land Develop case studies from existing horizontal levee
management partners to develop solutions for projects
permitting challenges associated with multi- Engage with regulatory partners on challenges and co-

create solutions

benefit NBS projects

@ Project timeline — August 2022 — June 2023

San Francisco

ESTUARY PARTNERSHIP Climate Adaptation Forum December 19,2022 | 25




Leading with Equity, Tribes and Communities

. - L~ PSRN  Community Engagement can & should
- happen at all stages of NBS

* Project visioning & development
* Design

* Construction

* Monitoring

a@l San Francisco

| ESTUARY PARTNERSHIP Climate Adaptation Forum December 19,2022 | 26




Thank you!

Contact Info:
Heidi Nutters
heidi.nutters@sfestuary.org

gl San Francisco

| ESTUARY PARTNERSHIP Climate Adaptation Forum December 19,2022 | 27




Living Breakwaters Billion Oyster Project

Pippa Brashear

Resilience Principal
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Nature-Based Adaptation: Getting to Scale

LIVING BREAKWATERS

Pippa Brashear
Conference House Resilience Principal
Climate Adaptation Forum

Boston, MA | | S CA P E

12/09/2022



VISION DESIGN MAKING IT A REALITY




REBUILD
BY
DESIGN

“Climate change is presenting unprecedented
threats to communities across the country.
Rebuild By Design is a model for how we
can use public-private partnerships to spur
innovation, protect our communities from
the effects of climate change, and inspire
action in cities across the world.”

Shaun Donovan
Chair of the Hurricane Sandy Rebuilding

Task Force
Secretary of the Department of Housing and
Urban Development



SCAPE / LANDSCAPE
ARCHITECTURE PLLC

PARSONS BRINCKERHOFF
STEVENS INSTITUTE OF TECHNOLOGY
OCEAN AND COASTAL CONSULTANTS

SEARC CONSULTING
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Designing
the Process

Our detour around
existing-but-failing
frameworks was only
possible through

the power of design,
which has an unrivaled
capacity to unify.

- Henk Ovink,
TOO BIG, 2018

—

_I TALENT
Objective Gather the talent of the
world to work with the talent of the
Sandy-affected region.

9 RESEARCH

Objective Establish the broadest
possible understanding of the
region’s vulnerabilities to future
risks and uncertainties, to enhance
resilience.

Process Rebuild by Design’s local
partner organizations create an
intensive, three-month program of
field research to introduce teams
to a variety of local stakeholders,
providing a comprehensive view of
the storm’s effects — the damage
it created as well as the long-
standing problems it uncovered

or exacerbated.

To incentivize participation, the
Federal Government pledges funding HOLD
to implement the winning designs

ROUNDTABLES

while private philanthropy pledges

Process Task Force issues a Request
for Qualifications and Approaches
calling for teams to assemble

Result Ten finalist design teams

prize money for competitors.

themselves in interdisciplinary are selected comprising a diverse REFINE
5 e DESIGNS
partnerships to tackle the region’s set of complementary skills
physical and social vulnerabilities. and approaches.
HOST
COMPLEX COMMUNITY
SITUATION WORKSHOPS
@
ASSESS
PROBLEM
GOVERNMENT SELECT
TASK FORCE PARTNERS
IDENTIFY ISSUE CALL
PHILANTHROPIC FOR TALENT
FUNDING

HOLD
PUBLIC EVENTS

A Research Advisory Board leads the
teams through the region to learn
from avariety of perspectives, and
teams conduct additional research
to supplement this on-the-ground
work. Research is collaborative
across teams and focuses on
typologies as well as locations.

Result A public presentation from
each team that includes three to five
“design opportunities” describing
conceptual approaches for interven-
tions and an overall compilation of
research submitted by all teams.

COMPILE CONDUCT QUTREACH
RESEARCH TO COMMUNITIES
FROM TEAMS

TEST AND DESIGN
APPROACHES

IDENTIFY
STAKEHOLDERS

CRITIQUE
DESIGNS

BUILD

COALITIONS

LECTURES, SITE VISITS,

f>)
) DESIGN

Objective Develop implementable
solutions that have support from local
communities and governments.

Process HUD Secretary Shaun
Donovan selects, on average, one
design opportunity for each team to
develop. Teams then gather diverse
local stakeholders into community
coalitions, with whom they begin a
four-month process of co-designing
the final interventions. Using meet-
ings, colloquia, charrettes, and

non-traditional events to gain the
broadest perspectives, they create
solutions that not only address
disaster scenarios, but also enrich
the daily life of community members.

Result Ten fully developed, imple
mentable resilience proposals
champion communities’ visions for
future development and have support
from the local governments.

71

—1r IMPLEMENTATION

Objective Governments and
community stakeholders work
together to build the projects.

PARTICIPATE IN

WORKSHOPS

Process A jury evaluates the
projects. HUD Secretary Shaun
Donovan designates which are
eligible to receive federal funds.
HUD allocates disaster recovery
funds to city and state governments
for the implementation of the
projects’ first stages. HUD sets strong

CONDUCT
INDIVIDUAL RESEARCH
& INVESTIGATIONS

FORM WORKING
GROUPS & SHARE
KNOWLEDGE

WORK WITH
GOVERNMENT
PARTNERS

BUILD RESEARCH
ADVISORY GROUP

ALLOCATE
FUNDING

NOILVIN3S3dd 2118nd TYNI4

guidelines for community invelve-
ment to ensure that the coalitions
formed during the competition
continue to be involved through
implementation. Teams are poised to
work with government and communi
ties to refine the interventions.

Result A more resilient region
achieved through collaboration
and design.

CONTINUE

REFINING

DESIGNS  gegiN

CONTINUE CONSTRUCTION
ENGAGING

STAKEHOLDERS
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THE SHALLOWS

EXPOSED SHORELINES
NEARSHORE ECOSYSTEMS
WATERFRONT COMMUNITIES
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LIVING BREAKWATERS

EXISTING SEA FLOOR SUBTIDAL REEF STREET INTERTIDAL REEF STREET UPLAND ISLAND SHBTIDAL ROCKY
’ ‘ ‘ : SUBSTRATE




HABITAT BREAKWATERS

I ——

DO: DO NOT:
REDUCE EROSION KEEP OUT FLOOD
WATER

LESSEN WAVE IMPACTS
PROVIDE HABITAT
ENCOURAGE
RECREATIONAL
FISHERIES

BUILD BEACHES
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ANDREW M. CUOMO SCHEDULE  LEGISLATION  ABOUT  CONTACT
Hybrid Oaks
Wood Park

Governor Cuomo Announces $60

Million Living Breakwaters Barrierto -
Protect Staten Island Shoreline 3% R
Habitat |

STORN REOVIRE

| REBUILD
BY  PRE-PLANNING  30% DESIGN 60% DESIGN
DESIGN

FINAL BID & PRE

DESIGN = CONTRACT EXECUTION  CONSTRUCTION Sl

SURVEYS, STUDIES, ETC. ENVIRONMENTAL REVIEW & PERMITTING

R e
i
@ErsmmEs s s EEmEE .

REBUILD BY RBD WINNERS ANNOUCED START CONSTRUCTION END CONSTRUCTION
DESIGN (RBD) 06/2014 09/2021 12/2024
COMPETITION NYS AWARDED $60M

11/2013 FOR IMPLEMENTATION

S N with

PROJECT TIMELINE Govenors Office ot SCAPE TEAM




LIVING BREAKWATERS ARE DESIGNED TO ...

Reduce Coastal Risk

(erosion + storm waves) ‘

RISK REDUCTION Q*

ECOLOGY

Enhance Ecosystems
(near-shore & shoreline habitats)

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



LIVING BREAKWATERS LIVING BREAKWATERS

Designed to reduce risk

SHORELINE ACCRETION OVER TIME
By decreasing everyday wave action, the
breakwaters enable the shoreline to retain
and accrete sand over time, reducing and in
most places, reversing patterns of historic
erosion.

SHORELINE RESTORATION SAND
PLACEMENT

STORM WAVE CONDITIONS NORMAL TIDAL FLUSHING CONTINUES REDUCTION IN WAVE HEIGHTS BEHIND
Statistical analysis of wave data from the past With the breakwaters in place, water will be BREAKWATERS AND AT STRUCTURES
30 years, show large wavers (waves greater able to move through and around the structures, g 0 Resulting waves after breakwater attenuation
than 3 ft) coming predominantly from the east- maintaining the tidal flushing within the project g range from 0 to 3 t, significantly reducing the
south east. site. potential damage to structures on shore.

TYPICAL WAVE CONDITIONS

Everyday waves came from all directions
within the project site. Collected ADCP data
from the project area shows an increased
percentage of large waves coming from the
south-east and west.

SUBSURFACE CONDITIONS REDUCTION OF ON-SHORE RISK

With an increased beach width over time and
reduction of wave energy reaching the
shoreline, less damage will occur to buildings,
dunes, and other on- shore structures.

Geotechnical borings taken throughout
the project site confirm the subsurface
stability of the breakwaters.

STORM WAVE ATTENUATION POROUS MATERIALS DISSIPATE
Modeling shows the Living Breakwaters | : WAVE ENERGY
alignment attenuating waves from the 100 3 Spaces between armor units allow for
year storm with 30 inches of sea level rise- A £ the movement of water and absorption
reducing the on shore waves to a height 3 of energy by the breakwater structure.
helow 3 feet. g




OWDO WE PREVENT THIS
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TOTTELNVILLE,
STATEN ISLAND



----- 1978 MHW LINE
2015 MHW LINE
ffffffff CURRENT MLW LINE

[ HISTORIC SHORELINE
EROSION
++,+,+. HISTORIC SHORELINE

!' ") ACCRETION

——————— VE ZONE LINE
sepig o LIMWA LINE

SHORELINE STRUCTURES

STRUCTURES WITHIN
RISK ZONES

VULNERABLE STRUCTURES AND INFRASTRUCTURE
EXPOSED TO STORM WAVE ACTION IN THE
1% ANNUAL-CHANCE STORM

100% OF WAVES > 3’ (V ZONE)
48.5% OF WAVES > 1.5’ (LIMWA) |
FALL WITHIN THIS RANGE |

FEMA V ZONE
WAVES > 3.0°

WAVES > 1.5

LIMIT OF MODERATE WAVE ACTION (LIMWA)/{‘ gt




BREAKWATERS REDUCE WAVE ACTION

WAVE ACTION

16' CREST 1/4 MILE TO SHORELINE

+11° NAVDB8

Tt

WAVE ACTION 1/4 MILE TO SHORELINE
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BREAKWATERS BUILD BEACHES

\

e

TOMBOLO SALIENT CREST NO IMPACT



5

X

LENGTH (L) DISTANCE FROM SHORE (X) GAP WIDTH (W)

SHORTER BREAKWATERS ’ : BREAKWATERS CLOSER " - WAVES REDUCE AND
CAUSE LESS SEDIMENT : TO SHORE CAUSE MORE i Vi =2 DIFFRACT AT BREAKWATER
BUILD-UP BEHIND THEM ' SEDIMENT ACCRETION ol - GAPS




WAVE MODELING
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SHORELINE CHANGE MODELING (GENESIS)
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LIVING BREAKWATERS LIVING BREAKWATERS

Designed to create habitat

ADJACENT SHELL HALO WIDENED BEACHES
< . - EMERGENT HABITAT AND LEE SIDE s -
Reef ridges were design at a maximum . Reversal of shoreline erosion and
2 T Above MHW the breakwater side slops - 3 B -
1:10 slope and incorporate artificial tide d Hlec accretion of sediment over time will
pools that retain water between tides, ah :‘r:est';:_r;ate opp:::rtur;‘ltlels otr create wider heaches. These heaches will
introducing interstitial habitat stttk Billeet bl s bk o A act as an energy buffer and allow for the
L for harhor seals. <
cammunities. establishment of dune grasses

i e HORSESHOE CRAB

: SPAWNING HABITAT

§ Additional sand placed for shoreline
‘ restoration or sand that accretes over time
OYSTER RESTORATION will provide additional habitat needed for
CPPORTUNITY horseshoe crab spawning.
The Living Breakwaters create many
opportunities for the restoration. Calmer
waters on the lee side along with

i

" SHALLOW SLOPING INTERTIDAL
HABITAT

: . . REEF STREETS CREATE COMPLEX sustained water circulation within the
Rleef ”dg:-s were design a-tra‘ma)'(:jmum Jiﬂﬂ HABITAT reef streets are prime conditions for the
A EETE I R R S e These rocky protrusions and the spaces setting and growth of oysters.

that retain water between tides, introducing

p ot o o between are formed by a range of stone sizes
interstitial habitat communities.

and bio- enhancing concrete units. Materials
are strategically placed to facilitate complex
structured habitat for fish and other aguatic
species, particularly juveniles.

STEEP SUBTIDAL HABITAT

Vertical and steeply inclined surfaces are placed within

the subtidal zone and incorporate both bio- enhancing

concrete armor units and stone armor units, The unit .’
complexity, along with low sedimentation and light

levels create prime opportunities for the colonization

various aquatic organisms.
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TARGET SPECIES GROUPS & HABITATS

HABITAT FORMING
SPECIES

MOTILE BENTHIC
INVERTEBRATES

STRUCTURE ORIENTED
REEF FISH

FORAGE FISH

TRANSIENT
RECREATIONAL AND
COMMERCIAL FISHERY

VEGETATION

EASTERN OYSTER
Crassostrea virginica

BLUE CRAB
Callinectes sapidus

TAUTOG
Tautoga onitis

BLUE MUSSEL
Mytilus edulis

AMERICAN LOBSTER
Homarus americanus

HARD CLAM
Mercenaria mercenaria

HORSESHOE CRAB
Limulus polyphemus

BLACK SEA BASS
Centropristis striata

CUNNER
Tautogolabrus adspersus

-G

FEATHER BLENNY
Hypsoblennius hentz

Pdigmn-

ATLANTIC SILVERSIDES
Menidia menidia

e

NAKED GOBY
Gohiosoma bosc

S

ATLANTIC STRIPED BASS
Morone saxatilis

>

BLUEFISH
Pomatomus saltatrix

N

WINDOWPANE
Scophthalmus aquosus

EELGRASS

Zostera marina



ADJACENT ARTIFICIAL HABITAT SURVEY

o

g

»

A. Birds activity as a H. Different size crevices

source for nutrients

e

B. Habitat for fish

SH8E
C. Edge interaction - rocks
/ large grain sediment

F. Open spaces - rocks
/ large grain sediment

.
S Vg

D. Halo of broken shells and calcium E. Vertical surfaces

carbonate fractions (biogenic material)







REEF STREETS




BIO-ENHANCING CONCRETE ARMOR UNITS AND TIDEPOOLS
(ECONCRETE)

o

¥ ..
£

BASE ARMOR UNIT

TIDEPOOL UNIT



HORIZONTAL WATER RETAINING STONE SIZE
INTERTIDAL SURFACES TIDE POOLS DIVERSITY

#TAUTOG

#:* '+ STRIPED BASS

+ AMERICAN LOBSTER

STEEP SUBTIDAL POROSITY SURFACE
SURFACES COMPLEXITY




VIR s mm e VL ) T

72
L
-
g
<
L
O
LLl
-
<
O
-
<
14
O
-
72
LU
14
14
LLl
-
N
p
O
O
=
-
®)
=
o




LIVING BREAKWATERS

LIVING BREAKWATERS

Designed to foster engagement, education, and stewardship

HISTORIC NATIVE AMERICAN REVITALIZING THE TOTTENVILLE

OYSTER SHELL MIDDENS SHORE EXPERIENCE

Points along the shore of Conference
house park will be developed to provide
recreational and education opportunities
for both visitors and residents.

CONFERENCE HOUSE PARK
VISITORS CENTER

CONNECTING THE PAST AND THE FUTURE FLOATING WATER HUB

Living Breakwater reef ridges and reef streets Billion Oyster Project along with the
establish a new typology of habitat that is Harbor School will use the vesselas a Stabilization of the shoreline will
rooted in the history of oyster reefs within classroom to learn about marine preserve archaeological artifacts of th
Raritan Bay. ecosystems and monitor ecological Lenape Native Americans who settled in
success of the breakwaters. (il ] N Tottenville.

RECREATIONAL FISHING HOTSPOTS CALM WATERS FOR KAYAKING

Rocky structures provide habitat and As breakwaters attenuate waves, areas on the
foraging opportunities for fish species. As lee side establish new water sports
a result, recreational fishermen can use opportunities, including kayaking,
these structures to find the best catch. windsurfing, and canoing.
MONITORING AND ADAPTIVE . *) e s v

MANAGEMENT

The Living Breakwaters will create
opportunities for citizen scientists to engage
with the breakwaters and monitor their
ecological performance.

(L EA——
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BUILD LASTING SOCIAL INFRASTRUCTURE AS WELL AS PHYSICAL INFRASTRUCTURE

hum— X 4

]
a v B &Q:

The Billion Oyster Party is SOLD OUT! e

& C @ https//wwwbillionoysterproject.org/living-breakwaters-curriculum

OUR WORK GET INVOLVED ABOUT US mm;mmncwmcm o000

Lemams

Living Breakwaters Curriculum

Maunt Loretto
State Unigue Ar

Governor's Office of
Storm Recovery

This curriculum is funded by the U.S. Department of Housing and Urban Development and Header image provided by
implemented by the Governor’s Office of Storm Recovery.

Living Breakwaters: Living Breakwaters: Living Breakwaters: Living Breakwaters:
Introduction Life Cycles Habitats Energy Webs

The Livin Chapter Three zooms in or In Chapter Four

Chapter One




LIVING BREAKWATERS

SCAPE

COWI, COASTAL ENGINEERING

ARCADIS, HYDRODYNAMIC
MODELERING

SEARC, MARINE ECOLOGY

WSP, GEOTECHNICAL
ENGINEERING

MFS ENGINEERS, SURVEYING
& COST ESTIMATING

PRUDENT ENGINEERING,
IN-WATER SURVEYING

Governor’s Office of @
Storm Recovery

NYC Parks
f NEW YORK
STATE OF
OPPORTUNITY.

OYSTER RESTORATION ENVIRONMENTAL REVIEW

DASNY

NY/NJ BAYKEEPER,

DATA COLLECTION BIEIDH EAKRF
LOTEK, ARCHITECTURE UYSTER

SILMAN, STRUCTURAL

ENGINEERING | PRBJECT

Hill
Hill International

UPDATE WITH SLIDE THAT INCLUDES THE

CONSTRUCTION TEAM TOO




ANDREW M. CUOMO SCHEDULE  LEGISLATION  ABOUT  CONTACT
Hybrid Oaks
Wood Park

Governor Cuomo Announces $60
Million Living Breakwaters Barrierto
Protect Staten Island Shoreline ‘g\% S
Habitat |

STORN REOVIRE

| REBUILD
BY  PRE-PLANNING  30% DESIGN 60% DESIGN
DESIGN

FINAL BID & PRE

DESIGN = CONTRACT EXECUTION  CONSTRUCTION Sl

WE ARE HERE!

SURVEYS, STUDIES, ETC. ENVIRONMENTAL REVIEW & PERMITTING

O o
i
@ErsmmEs s s EEmEE .

REBUILD BY RBD WINNERS ANNOUCED START CONSTRUCTION END CONSTRUCTION
DESIGN (RBD) 06/2014 09/2021 12/2024
COMPETITION NYS AWARDED $60M

11/2013 FOR IMPLEMENTATION

S N\ atith

PROJECT TIMELINE g Soeeroase® SCAPE TEAM




Coastat ang Social Resiljg,
_ﬂegg:..-

Coastal and Social R iliency ||
Tottenville m:aa_sua o
Richmond County, NY

Final Environmental Impact Statement (Appendices)

Coastal and Sacial Resiliency Initiatives for | i
Tottenville Shoreline -
Richmond County, Ny gl S

Final Environmental Impact Statement (Appendi ces) @

Coastal and Social Resiliency nitiatives for | '
Tottenville Shoreline ﬁ
Richmond County, Ny i

Final Environmental Impact Statement (Appendices) @ ‘

—

Coastal and Social Resiliency Initiatives for
Tottenville Shoreline
Richmand County, NY

Final Environmental Impact Statement




PURPOSE & NEED

PURPOSE AND NEED

The project design objectives are directly related to the project purpose and
need as documented in the Final EIS scoping document. It should be noted
that a single EIS is being preparad for the combined Living Breakwaters and
Tottenville Shoreline Protection projects. The purpose and need is laid out in
the Coastal and Social Resiliency Initiatives for Tattenville Shoreline, Staten
Island, NY - Environmental Impact Statement Final Scope of Worlk, released
on April 1, 2016, and states:

Specifically, the goals and objectives related to the Proposed Actions’
purpose and need are listed below:

Risk Reduction

~ + Attenuate wave energy;

‘( + Address both event-based and long-term shoreline erosian /
- preserve beach width; and

RISK REDUCTION * | Ecological Enhancement

ECO LO GY + Increase diversity of agquatic habitats consistent with the Hudson-
Raritan Estuary plan priorities (e.g., oyster reefs and fish and shellfish
habitat).

+ Address the impacts of coastal flooding [note: refers to TSPP only].

Soclal Resiliency
+ Foster community education on coastal resiliency directly tied to and
building off the structural companents of this resiliency initiative;
+ Increase physical and visual access (o the water’s edge;
+ Enhance community stewardship of on-shore and in-water
ecosystems; and
+ Increase access to recreational opportunities,
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B U DG ET LIVING BREAKWATERS

Design/Permitting/Planning:

$21 million
Construction:
$78.7 million
— Total Cost:
e Social Resiliency: $107 million
$5.2 million

S60 million — HUD CDBG-DR

. . 47 million — New York Stat
Program Administration: >47 million = New York State

$2.1 million







Work is taking place across 6 locations

CARVER STONE QUARR
Johnstown, NY

NJ PRECAST PLANT
Ewing Township, NJ

GREENVILLE YARD
Jersey City, NJ

Y

[t ey 5

PORT OF COEYMANS
Ravena, NY

NORTH AMERICAN AGGREGATES
Perth Amboy, NJ

LBW PROJECT SITE
Tottenville, Staten Island, NY
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~—NAVIGATION AID = PRE-CAST ECOLOGICAL NAVIGATION AID ——
; /" CONCRETE TIDE POOL '

- ARMOR STONE

PRE-CAST ECOLOGICAL =y /
!if;---——— CORE STONE

i
ﬂ' - P ARMOR STONE CONCRETE TIDE POOL |

REEF STREETS -~

.

REEF RIDGES ™™, = e T s

------- - GEOTEXTILE

£

7 A

TOE ARMOR STONE—" PRE-CAST ECOLOGICAL seweces N
CONCRETE ARMOR UNIT ST e . REEF RIDGE
MARINE MATTRESS v’ S CORE STONE
TOE ARMOR STONE o wf P
MARINE MATTRESS OR s’

BEDDING STONE LAYER

BREAKWATER A AND B BREAKWATERE, F, G, H

INTERNAL CORE MARINE REEF RIDGE REEF RIDGE STONE STONE PRE-CAST ECOLOGICAL PRE-CAST ECOLOGICAL
STONE MATTRESS CORE STONE EXTERIOR STONE ARMOR UNIT TOE ARMOR UNIT  CONCRETE ARMOR UNIT  CONCRETE TIDE POOL

S N with

Governor's Office of
ANATOMY OF THE LIVING BREAKWATERS stormRecovery ~ SCAPE TEAM




BASE LAYER CONSTRUCTION (BW A, B, C, D)

SEPTEMBER - DECEMBER 2021 (COMPLETE)
BREAKWATERS A & B

NAVIGATION-AID PRE-CAST ECOLOGICAL
CONCRETE TIDE POOL

s ARMOR STONE

TOE ARMOR STONE oo™




ARMOR & TOE ARMOR STONE

PRODUCTION: SEPTEMBER 2021 - ONGOING, PLACEMENT: FEBRUARY 2022 - ongoing

PRE-CAST ECOLOGICAL
CONCRETE TIDE POOL

e NAVIGATION AID

TOE ARMOR STONE EEEEER +

MARINE MATTRESS ~——

NAVIGATION AID -~

REEF RIDGES —

! REEF RIDGE ROTATION

REEF STREETS - i - CORE STONE
| AXIS

-~ GEQOTEXTILE

ECOncrete TOE .
ARMOR UNIT

ECOncrete TIDE

ROOLS ~wev- REEF RIDGE CORE STONE

LRI 1 ARMOR STONE

oo MARINE MATTRESS




ECONCRETE (TIDEPOOLS & ARMOR UNITS)

PRODUCTION: SEPTEMBER 2021 - ONGOING, TIDEPOOL PLACEMENT: FEBRUARY 2022 - ongoing

NAVIGATION AID ..

-~ ARMOR STONE

REEF RIDGES ~——,

! REEF RIDGE ROTATION - cORE STONE

REEF STREETS ——
3 AXIS

GEOQTEXTILE

.~ NAVIGATION AID PRE-CAST ECOLOGICAL
§ o ST CONCRETE TIDE POOL

ARMOR STONE

-~ REEF RIDGE CORE STONE

TOE ARMOR STONE

TOE ARMOR STONE -~
- MARINE MATTRESS

MARINE MATTRESS — — — .




ARMOR & TOE ARMOR STONE

PLACEMENT: FEBRUARY 2022 - ONGOING

LEGEND

Truck

Barge

KINGSTON | |
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LIVING BREAKWATERS SITE
Jotanyille. 51 =




ECONCRETE TIDEPOOLS

PLACEMENT: FEBRUARY 2022 - ONGOING




ADJUSTING ARMOR STONE & TIDEPOOL PLACEMENT

ONGOING




CONSTRUCTION OBSERVATION







MARINE LIFE OBSERVED




CONSTRUCTED
TIDE POOL




07/25/2022




ANTICIPATED CONSTRUTION TIMELINE

WE ARE IHERE!
|
I
|
|
I

JunJul AugSep OctNov Dec Jan Feb Mar Apr May Jun Jul AugSep Oct Nov DecJan Feb Mar Apr MayJun Jul Aug Sep Oct Nov DecJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

. Breakwater E Completion
* 06/29/2023

+____

09/26/22

LEGEND O
---------- BASE LAYER CONSTRUCTION b%5%6%0 %

REMAINDER OF BREAKWATER Poroa%s

*Schedule update 4/30/2022



FUTURE: OYSTER RESTORATION

BREAKWATER C ; %
“control”, no special enhancements '
E
D

, BREAKWATERE, F, G, H
* Reef ridges & reef streets
* ECOncrete™ tidepools
* ECOncrete™ armor units with
treatments

BREAKWATER D

* ECOncrete™ tidepools

e ECOncrete™ armor units with
treatments

BREAKWATER A&B
¢ Crest Crenelations
e ECOncrete™ tidepools

Crest Crenelations ECOncrete™ tidepools ECOncrete™ armor unit with ECOncrete™ armor unit with Reef ridges & reef streets
mesh treatment mesh and rock treatment

Breakwater with
Oyster Restoration



OYSTER DISK TREATMENT




SPAT-ON-SHELL TREATMENT

OYSTER HUB 2 (MESH+ SHELL)




GABION

PROPOSED STEEL 1 INCH MESH

INSERT FI

LLED WITH OYSTER

SHELL (S.0.5.)

SPAT-ON-

PROPOSED WELDED

ANGLE IRON/STEEL BAR

FRAME




THANK YOU!

LIVING BREAKWATERS

https://stormrecovery.ny.gov/living-breakwaters-construction-updates
https://www.scapestudio.com/projects/living-breakwaters/
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The Evolution of Dredged Sediment in New

Jersey

Stephen Rochette

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

Quarterly Climate Adaptation Forum | December g, 2022



Evolution of Dredged Sediment in New Jersey

e

o
T

Steve Rochette

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

US Army Corps
[EXITN) of Engineerse




e
U.S.ARMY)

= Introduction & National Context

* Project Examples
» Mordecali Island
» Seven Mile Island

» “USACE Philly Approach” &
Lessons Learned

= Questions




National Context

» 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

December 2022



National Context

» Each year, USACE dredges 220 million
cubic yards of sediment

* /0% 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”?




* 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

Organizational Perspective
USACE Philadelphia District

PA

kY '/
, b
:' - New Jersey
. Wllmlr}_gt__on Intracoastal
| Harbor_ Waterway
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Mordecai Island

New Jersey Intracoastal Waterway

Parkers —

Island COF

F T



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 fede
eroded section of island

ral channel. Placement in

Island = important habitat and fetch buffer for

Beach Haven, NJ/Long

Beach Island

shoreline position

; %
ST L P
3 - J
f \
J placement b,
area ;
5, - _,.‘.:.."“‘"-.

1970

Placement site




S 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

US Army Corps N

INS TI1ITUTE

HEW JERSEY DIVISION OF

of Engineers. Fish and Wildlife



Seven Mile Island Innovation Laboratory




Seven Mile Island Innovation Laboratory

Great Flats and Ring ISIand Marsh platform
» Two 1-acre elevated nesting habitats at with e

sandy material gain(mud)

» Multiple placements with monitoring and
adaptive management

» Signs of success with colonial nesting bird Bttt i
' S s =L elevation gain
SpeCIGS :* _.'-_;"’7_ = — _——:~ = fSCFﬂdJ 2018 Googe

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
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Sharing Information

.

Engineering With Nature,

AN ATLAS

e

Volume 184, November 2022

ISSN 0925-8574

ECOLOGICAL
ENGINEERING

THE JOURNAL OF
ECOSYSTEM RESTORATION

DISCOVER
DEVELOP
DELIVER

new ways to make the world
safer and better every day

POWER OF ERDC robcast

N 2

cAmerican

Shoreline

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



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

PROGRAM INTRODUCTION

Nasser Brahim

Forum Co-Chair

Senior Climate Resiliency Specialist
Woods Hole Group

Quarterly Climate Adaptation Forum | December g, 2022



PROGRAM INTRODUCTION

Local Implementation:
Regulatory & Engineering
Challenges and Opportunities

Quarterly Climate Adaptation Forum | December g, 2022



Large-Scale Dune and Beach Restoration on

the Massachusetts South Shore

Jason Burtner

South Shore Regional Coordinator

Massachusetts Office of Coastal Zone Management
(CZM)

Quarterly Climate Adaptation Forum | December g, 2022



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

Jason D. Burtner
South Shore Regional Coordinator




South Shore towns were “Beach Towns”

9863:—North Scituate Beach, Mass.




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

Source: MA CZM

Storm waves — erode beach \_/ﬂ\

Sand Movement
Source: MA CZM

eam
Net movement

of sand grains
(longshore drift)

approach
the beach
at an angle

Copyright © 2004 Pearson Prentice Hall, Inc
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South Shore Coastal Hazards Characterization Atlas - 2005
High Risk Flood and Storm Damage Areas

Properties with Multiple Federal
Flood Insurance Claims

Humarock Beach to Brant Rock

roperties with Mul

Properties with Multiple Federal
lood Insurance Cl

Flood Insurance Claims
Nantasket Beach to Gun Rock

Properties with Multiple Claims

. Propris vin bl

0.25
Miles

Red dots show the general distribution of properties with
multiple flood insurance claims and do not reflect exact locations.

White lines represent town boundaries and
dashed black lines show littoral cell boundaries.

Atlemtic Ocean

Atlantic Oceun

Huli Buy

Ailantic Ocean

Source: Applied Coastal Research and Engineering



South Shore Coastal Hazards Characterization Atlas - 2005
Dominant Coastal Processes Dominant Cosstal Pracesses

Longshore Sediment Transport

Cross-Share Sediment Transport

m— Acolian Transport

Dominant Coastal Processes
Brant Rock to Duxbury Beach

Dominant Coastal Processes
Mantasket Beach to Gun Rock

Tidally Induced Transport

Bank Erosion W

s Barrier Beach Overwash

0 0.25 0.5

Miles

& The dominant coastal process is mapped closest to the
shoreline. Other important coastal processes that
influence local sediment transport are shown seaward
of the dominant process
Where appropriate, the long-term direction of longshore
sediment transport has been depicted with an arrow.
Arrows indicate only the net direction of transport, arrow
length does not indicate the relative magnitude of transport

Atlantic Ocean

Dashed black lines show littoral cell boundaries.
AL UCenn
Hull Bay

Atlemtic Ccean

Source: Applied Coastal Research and Engineering



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

Duxbury Beach

Image © 2022 TerraMetrics
Data SIO, NOAA, U.S. Navy, NGA, GEBCO




Coastal Processes Study and
Resiliency Recommendations -2017

Overarching Recommendation —
Regional Adaptation

Dusbusry Outer Sherline Chasngs

' P
Analysis transects (left) and shoreline change rates (right) along the Atlantic
Ocean Duxbury Beach shoreline.

Analysis transects and short-term (1996-2015) shoreline change rates (left) and
shoreline change rates (right) along the bayside shoreline of Duxbury Beach.

Source: WHG

Figure C-17.  Sediment sample location details - north portion of DBR property.

A -
Figure C-15.

Small-grid spectral wave modeling results for a 50-year return period storm|
(wave height unit in meter).

Historical Shoreline
4 Erosion Rates
i (1853-2015, Chapter 2)

dmm o5to o ftyr

2N

4 1.otors fitjyr

Increasing 4—1 r5tozaofifyr

=
.’ transport rate

-

Decreasing
transport rate

h > 2.0 ftfyr

s
v 4
s
. , Increasing

,, transport rate
Potential Met Littoral

T rt Rat R l
ranspe ate P ” Decreasing

25,000 to transport rate

35,000 cyfyr
25,000 to h
45,000 Cy/yr k-
45,000 to

55,000 Cy/yr ‘1‘\

Average rate of net )
transport is
approximately 42,000
cubic yards per year
to the southwest.

Figure C-22. Sediment transport rates for Duxbury Beach.




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

Dune Restoration Project - 2019

Source: BR

Source: CZM




Legend
___No project access due to weight limit

Dune Restoration Project - 2019 R

Project site

Crossover 2

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

Source: DBR Source: CZM



. Duxbury Beach Reservation
Project Components

B USGS CoMNED -
bathymetry suface

Component #1
_| Component #2

Component #3
E Component #4

0o

3400
Station

TRANSECT 1

Sang Fancs
Crest af EI 16.5
— Proposed Dure and Beach N

Elevation

Slation
TRANSECT
Scale: 1"

— Land Undar the
Land Containing Compiled topobathymetric Contours Approximate Existing Saltmarsh

Existing topographic survey Contours
Existing Survey Spot Elevation
Proposed Grading Contour
High Tide Line (HTL)

Il High Waf

M::: Lcl,%.v w:t;r Existing Rocky Intertidal Shore

Grain size samples

Approximate Existing Coastal Dune

Approximate Existing Vegetaled Coastal Dune

— Fropased Dune & Beach
Nourishment Grading Boundsary

Figure D-1.  Map showing locations of the key prbiect components.

Source: WHG



Large Scale Beach and Dune
Nourishment Design

2016 USGS CoNED -, Proposed Beach Grass
complled topobathymetry suface cged

Elevation
NANTBE (U5 FT)
o3 8

Station

* Beach and dune nourishment along the TRANSECT ¢
3.8 miles of the Duxbury Beach [ [ Rema e
Reservation property ORI~ 1 owbiosmn

Slation
TRANSECT 2

 Dune crest elevation of 16.5 feet e
(NAVDS88) and width of 50 feet

LEGEND

_— LandUndsrthe Ocean —

Land Containing Shelifish Compiled fopobathymetric Contours < Approximate Existing Saltmarsh

) Beach berIn elevation Of 6. 5 feet = Ry : e (s ;:_._'.I' Existing topographic survey Contours Approximate Existing Coastal Dune

Existing Survey Spot Elevation

(NA V D8 8) and Width Of 90 feet ~ : i gy T EEI’E‘?I:QE ﬁ:'id(ir;lg‘rfi)nmur Approximate Existing Vegetated Coastal Dune
Mean High Wat
/ : - : Me:: L;gw w:t:rr i+ Existing Rocky Intertidal Shore
Wy ! i &) DBR-2 Grain size samples 2
% ' "~ Proposed Dune & Beach
Nourishment Grading Boundsry .~ — — =~

 Dune will be planted with low-density 57 B
beach grass, in areas where woody : : =i |
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

Google Earth

Source: Town of Plyrnth



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
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Beach and Dune Nourishment for the Towns of Marshfield and Duxbury
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North Scituate
Beach Nourishment

North Scituate Beach, Looking North, Date Unknown
Photo Courtesy of the Scituate Historical Society

High Water Line

Figure 2.1 Photographs of North Scituate Beach from 2016 (left) at the time of high tide and likely in
the early 1900s (right) indicating the location of the high water line. As shown, significant
landward migration of the high water line has occurred over the past 100 years.

Source: Applied Coastal Research and Engineering



Preliminary design is for a beach - i - = %
nourishment project will have a LTI D s w0 UK NS Lo S ey
total length of 4,900 linear feet B i & s “
% » Proj

‘ -3 :

e

cetitentt — T NS Ya o

»

The northern section of the project T L B S
area will have a 100 If wide beach e T P TS

crest and the southern section will o o \
have a 50 If wide beach crest.

»

Beach berm elevation of 12 feet
(NAVDSS)

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 1s 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.Mmass.gov/czm

‘ » Massachusetts Office of
== Coastal Zone Management



Narragansett Bay — Rose Larissa Park

Leah Feldman

Coastal Policy Analyst
Rhode Island Coastal Resource Management Council
(CRMC)

Quarterly Climate Adaptation Forum | December g, 2022



Living Shoreline Erosion
Control Project at Rose Larisa
Park in East Providence, R

A partnership between the Coastal Resources Management Council, The City of
East Providence, The Nature Conservancy, NOAA, and 11% 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 |: construction of intertidal sill
* Phase Il: bluff treatment

5) Overview of the “living shoreline” landscape in Rl

6) Monitoring Plan

* Topographic surveys, photographic documentation, and vegetation
monitoring
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1) Overview of the site location,
Crescent Park / Bullocks Point /
Rose Larissa Park

Steep Coastal Bluffs rise 20 to 30 feet above the
narrow beach. Erosion has carved out the lower
third of the bluff in several areas.

Previous efforts to reduce erosion through
traditional practices such as riprap, bulkheads
and seawalls, have failed, and their remnants are
still very much a feature of the beach. Debris
comprised of large concrete slab sections over
20 feet long sit at the bottom of the bluff.

* These erosion control methods do offer
protection against storm-induced
erosion, but to the detriment of beach
and bluff habitat.
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2) The Agencies Involved & Their Roles
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4) Overview of the hybrid (“hard” and “soft”
elements) project design concepts

* Phase |: construction of intertidal sill

* Low stone structures topped by seawater at high tide,
about 3 feet high at low tide

e Sand fill added landward of the sill and planted in
order to create saltmarsh.
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4) Overview of the hybrid (“hard” and “soft”
elements) project design concepts — Phase |l

e Phase Il: bluff treatment

* Stone at the base and logs made of coconut fiber
father up the slope

* Planted with native vegetation
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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

e 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 Rl

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

e 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.

e Visual inspection and photo
documentation

* \egetation Surveys

g



Thank youl!

Leah Feldman
Coastal Policy Analyst
Coastal Resources Management Council

Ifeldman@crmc.ri.gov

WWW.Crmc.ri.gov

Environmental
Business

Council of

New England, Inc.

Crescent Park Images: 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)

Quarterly Climate Adaptation Forum | December g, 2022



Regulatory Challenges and
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Alison A. Bowden (she/her)*! Step| ohend= >0 = "‘N
Kirkl’, Theresa M i Davenport*l,z ‘_ # MarineSciencev.c?:enter"

The Nature Conservancy — Massachusetts
2Current: Louisiana State University AgCenter

Former: Northeastern University, TNC Massachusetts;?:-



THE NATURE CONSERVANCY’S 2030 GOALS

3Gt CO,e

AVOIDED OR
SEQUESTERED
PER YEAR

100M

PEOPLE
BENEFITTED

4B

HECTARES
CONSERVED

TACKLING CARBON EMISSIONS

650M

HECTARES
CONSERVED

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.

HELPING PEOPLE ON THE FRONT
LINES OF THE CLIMATE CRISIS

1M

KM OF RIVERS
WHAT: We will help 100 million people at CONSERVED
severe risk of climate-related emergencies

such as floods, fires and drought.
30M

HA OF LAKES &
WETLANDS
CONSERVED

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.

DEEPENING SOLUTIONS FOR
OUR OCEAN

45M

PEOPLE

WHAT: We will conserve 4 billion hectares of SUPPORTED

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.

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.

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.

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.



Today’s talk
mirrors this

https: //b|t Iy/NROC LSGroup

case sensitive

+ Links to all living shorellnes rep‘brts and storles
AR Case studies
, . . . ! 1 Living Shorelines in New England:
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Shorelines in New

ng Shorelines in New England

cline demonstration projects TNC and partners piloted throughout the
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Regulatory Challenges and
Opportunities for Living Shorelines in
New England

Suggested citation: Davenport. T.M., S.J. Kirk., and A.A. Bowden. 2022. Regulatory Challenges
and Opportunities for Living Shorelines in New England. Boston, MA: The Nature Conservancy.
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* Coastal erosion and flooding — [
. (b) Sheltered coast J'
exacerbated by sea level rise

e Concentrated human
activities near the coasts

* Tend to lead to shoreline
hardening

Adapted from Gittman et al. (2015)



IR ‘*\‘“«n %tiﬁ&w‘“‘” e

* 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




* 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

e U.S. Army Corps of Engineers (USACE) federal
permitting process / regulations
e Sequential minimization: avoid, minimize, mitigate
* Prefer resource avoidance

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

* Consultations (NOAA/NMFS, USFWS)

e
Eer 2

el .

"

i 2 o
Collin

s Cove, MA, Mass CZM

Replanting marsh grasses in
the intertidal zone



Living shorelines in Ne

T

* Newer techhiques in New
England — few examples in this
region

* Northeast Regional Ocean Council

Coastal Hazards Group interested oot
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 il sl
. . sparse data
 part of a reinforcing feedback i

cycle?

Skepticism
about

function

Lack of
demand

Lack of
qualified
practitioners
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Does a challenging regulatory
environment limit the adoption of
iving 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
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* Coastal Resilience Grant (2017- 2022) i A ' M;%sw

COnStrUCt and/or Support IIVIng . Demonstration project types: e Islaana?’ﬁ‘louN? ME .
shorelines demonstration projects in Coastal Bank - Natural ("D
each coastal New England state @  Dune Restoration/Nourishment

* 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)

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

* |dentify challenges and opportunities
for advancement (Obj 3)

with Toe Protection °0uth Mill Pond Portsmouth, NH

o
/agon Hill Far Durham NH ¥

Marsh Creation/Enhancement ple i, N'? Cuts Cove, Portsmouth, Ni
Multi-Approach Projects J

Massachuseu Coughhn Park. Wlnthrop MA

Pl

Duxbury PR Duxbury \a) Grays Beach Kingston. MA

i ' ' Long Beach’ Plymouth M

0.4 “ Rose Lansa Péu@Prowdencq"«RI

Connecticut. ‘ wsland
g’r"

{glmage us! Geolo@mal Survey
©2018 Google
Image Landsat/ Copernicus Google Earth
Data SIO, NOAA, U.S. Navy. NGA, GEBCO
42°28'47.54" N 70°58'16.08" W elev 51ft eye alt 330.31 mi O .




Objective 2:
summarize
regulatory
reguirements

Appendix 2: Regulatory processes and guidance for living
shorelines in New England, USA

Appendix 2: Regulatory processes and guldance for living shorelines in New England, USA

Federal environmental reguwiatory requirements for Mimg ShoreliBes ...ttt .
National Environmental Policy Act [NEPA) REVIEW ...

Regionwide environmental permitting for lving shorelines .. i
LS. Army Corps of Engineers Permit.........c.oooene

Connecticut environmental permitting for living shorelines
Section 404 and Saction 401 Water Quality Certification. ... ssaseees sicenens D
Coastal f Tidal Waters: Certificate of Permission .. etttk et e Aot eh ot et ek et
Coastal f Tidal Waters: Structures, Dredging & F|II..-|n-:| T||:|..-|I 1.|'|.fetlaru:|.1

Maine environmental permitting for IVIng SROFEIMES. ... e e st s s st st
Programmatic General Permits for Maine (USACE “Corps” permit) ..o
Natural Resources Protection Act (NRPA] permits .. ST
Municigal shareland zoning ardinances: Maine I'n.ﬂaru:l..-nh::r',' ‘-hurela nd Iu:lnlng Al:l'

Section 401 Water Quality CertifICation ... st s st it ae e s icnns DI

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



A sectiofl in the report:

Regulatory Successes, Challenges, and Opportunities

" Objective 3:

, : Successes:
‘ Synt ALSNIVAS « Al 5 states list some regulatory preferences
for living shorelines
regulatory °

e 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

e Often, challenges were related to the federal

regulatory process

. successes,
chaHengesand
opportunities



Challenge 1: The current process was not designed

for living shorelines and may disincentivize their
use

1.1 Strict resource avoidance favors Resource avoidance: may be easier
structural approaches to shoreline

e to avoid impacts in the
stabilization ) dal th hardeni
1.2 Lack of review consistency Intertidal zone with hardening

1.3 Lack of review capacity Without design standards, rely on

individual reviewer
interpretation

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

1.1 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

1.4 Cumulative impacts of projects are
inadequately considered

* NBS were not conceived when Clean Water Act was written
e Cumulative impacts assessment — inform decisions around habitat conversion



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

2.1 Trade-offs are inherent among Projects that avoid impacts to the

avoiding resource impacts under intertidal zone under current
current environmental conditions and

sustaining those same resources under

conditions may contribute to
coastal squeeze and resource

future conditions _
loss or degradation as sea

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




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

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

2.1 Develop cumulative impacts
assessments under future conditions
2.2 Incorporate future conditions and

design standards into decision-making:
future conditions

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

develop a process for trade-off
assessment

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



iy

' challegin regulatory environment likely contributes to lagging adoption of
living shorelines in New England

* Explicitly assess trade-offs under current and future conditions
e 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

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

o N




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

e 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

e 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

iving Shorelines in New England:
Sitecharal::teriziﬁscn and Perfcrm:rlwe MEun?taringGuidance . Contract: The Natu re Conserva ncy
g e et *  Possible Partners: USACE & USFWS
*  Products:

 Refined regulatory guidance

 Workshop summary with potential
suitable habitat tradeoffs

 Updated guide on monitoring

Gature ) E'“'*“ techniques
Regulatory Challenges and . . .
Oppomﬁiue:s;;ér;g;ﬁnoreunes n * Possible fact sheet on effective design &
construction tips

Suppested cilution: |Tluv=r'|1| .s.
a 4 iz for 1ivil ni i

ﬂ \]atum@ a rnnoc Agril

U BECVANCY 022




Project partners™

Thank you!

* Project Team interviewees (T:heNatUI'e @ - NROC

OnseI'Vancy Northeast Regional

N Qcean Council
Protecting nature. Preserving life.

* Report Reviewers

s Fu?ding' 7>, | 4 BRUNSWICK-TOPSHAM
Rj aS |E ollnglE—lm ﬁég nt to Dr. 2 e agstire = ===\ LANDTRUST

* NU PhD Network
e TNC/NU Coastal Sustainability ‘é

Institute cMo?:t:fhz%s;Stl\?lg:faI;:rzZnt Maine Coast Heritage Trust

“ School of Marine Science DEPARTMENT OF CONSERVATION

tdavenport@agcenter.lsu.edu and Ocean Engincering

1 R %
&d CMWS»%:/[ Efwj
CIRCA X PARTNERSHIP

University of .
y @td aven port83 @ Ngtli‘\;%:ln?p(s)hire SR 1 :?P‘z, Maine Geological Survey

https://bit.ly/NROC_LSGroup -
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PANEL DISCUSSION

Panel Moderator: Nasser Brahim, Woods Hole Group

Panelists:

e Alison Bowden, TNC

* Leah Feldman, CRMC

* Jason Burtner, CZM

* Stephen Rochette, USACE

Quarterly Climate Adaptation Forum | December g, 2022




CLOSING REMARKS

Mark Costa

Forum Co-Chair

Senior Water Resources Engineer
VHB

Quarterly Climate Adaptation Forum | December g, 2022
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