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RESTORING ECOSYSTEMS TO HELP COMMUNITIES OUTSIbE OF

THE LEVEE SYSTEM

Louisiana
Study area

Levees

BACKGROUND

'The coastal communities of Louisiana are highly vulnerable
to coastal change, yet the population has remained steady

in the midst of highly dynamic environmental, social, and
economic conditions.! Adaptations in the form of social
networks, mobility, and ingenuity have enabled Louisiana’s
coastal communities to remain viable, although changed
over time. Locally-based capacities to cope with disruption
represent inherent resilience strategies and are retained in the
social memory of residents when faced with extreme events.?
'This reservoir of capabilities, combined with the wealth of
ecosystem services delivered from the productive range of
coastal habitats, has enabled Louisiana’s coastal residents

to endure. Much of Louisiana’s coastal zone is outside of

the current system of hard infrastructure (primarily levee)
protection. Therefore, the potential benefits of protecting,
restoring, and enhancing intact ecosystems—including the
potential benefits in terms of providing protection from waves
and surge, and provision of fisheries and livelihoods—is
particularly important to the highly vulnerable communities
of the region.

Amongst the broader stakeholder community, there is a
current lack of synthesized information on potential benefits
of ecosystem-based restoration options at a parish, basin, or
coastwide scale. Strategic partnerships and scientific synthesis
can be effective in bridging the gap between science and a
broader stakeholder group.®*

PROJECT AIM

'This document aims to provide key insights and
communication tools that can assist in filling this knowledge
gap through development of synthesized information on the
potential of ecosystem-based adaptation approaches to build
community resilience in coastal Louisiana, combining both
technical scientific and community input.

e DELCAMBRE

“If we rebuild the coastal marsh, the
more protection we have here. 7

Delcambre workshop participant, April 2016

Top: Flood wall in St. Bernard, built after 2005 by the U.S.
Army Corps of Engineers as part of the Hurricane and Storm
Damage Risk Reduction System (HSDRRS);

Bottom: Levee operated by the U.S. Army Corps of Engineers.



ECOSYSTEM-BASED RESTORATION

Maintenance and restoration of intact coastal ecosystems is considered globally to have high
potential for supporting community resilience,” which can also be applied to coastal communities
of Louisiana. Ecosystem services provided by intact ecosystems can increase community resilience
through: reducing direct impacts of waves, storm surge, and marginal erosion; providing essential
habitat for juvenile and adult fisheries species, ducks, and other hunted species; and potential
revenue raising functions such as nutrient and carbon sequestration.®”#° The 2012 Master Plan for
coastal Louisiana focuses both on structural or engineered protection and restoration.'” Ecosystem-
based approaches that can restore or enhance intact natural ecosystems such as barrier islands,
marshes, mangrove stands, aquatic vegetation, oyster reefs, and forested wetlands are an important
component of current restoration efforts.!>? These approaches can be cost effective and often
provide increased ecosystem services over time, with minimal maintenance or replacement costs."
Ecosystem-based approaches also provide additional protection that has the potential to enhance
community resilience in some of the most vulnerable parishes where hard structural protection
options aren't feasible due to local conditions or cost.™*

HOW TO USE THIS REPORT

This report is specifically designed to assist in the integration of formal technical scientific
knowledge with accumulated traditional knowledge and experience to identify sites and options
for ecosystem restoration to build community resilience. For this reason, the report contains
citations from peer reviewed literature alongside insights, quotations, and maps from residents

and community members, many of whom have spent their entire lives living and working in the
changing habitats of coastal Louisiana. To assist in synthesizing the wealth of information available
on the functions, threats, and potential restoration options for coastal Louisiana, the information
was divided into seven major habitat types across the coast which have been color-coded
throughout in diagrams, maps, and tables. Two communities were approached to provide examples
of linkages between community and formal scientific knowledge, applied within a local context.



THREATS TO COASTAL HABITATS INCREASE VULNERABILITY OF

COMMUNITIES

MULTIPLE THREATS TO HABITATS
'The Mississippi River delta and the Chenier Plain, that

make up coastal Louisiana, are naturally dynamic areas

that have undergone many changes with movements of the
mouth of the Mississippi River over the past eight thousand
years.” However, the past decades have seen very high rates
of land loss and rapid transitions of habitat types as a result
of rapid relative sea level rise from land subsidence and
climate change, saltwater intrusion, reduced sediment flow,
increasing eutrophication, large storm events, and habitat
clearing and alteration due to infrastructure development
along the coast.

STORMS

Coastal Louisiana commonly has mild winters, meaning
storm impacts are dominated by tropical storms and
hurricanes.'®' The largest impact of Louisiana’s hurricanes
is the associated storm surge which floods coastal
ecosystems.'®"® Storm waves and wind also heavily erode
coastal habitats" including inshore freshwater marshes.'”*°

SEA LEVEL RISE

Relative sea level rise (RSLR) incorporates not only the
rising ocean levels but the subsiding (sinking) land which is
happening rapidly in deltaic Louisiana.”* Coastal habitats
that cannot accrete sediment and build land at least at the
same rate as relative sea level rise will continue to deteriorate
and become open water.!152!

HABITAT ALTERATION

Anthropogenic alteration and conversion of wetlands to
other land uses has been occurring for centuries along the
Louisiana coast for agriculture, coastal infrastructure, and
flood protection.''® Clearing and development of wetlands
and subsequent protective actions can result in the reduced
connectivity of the marsh, for example, reducing river

flow over the marshes which has resulted in lower rates

of sediment accretion.!! Canal dredging impacts marshes
by expanding storm surge effects, altering water flow and
drainage, and increasing saltwater intrusion.'»

Top: Home in St. Bernard, damaged
by hurricanes in 2005;

Middle: Erosion of marshes in Breton Sound;

Bottom: Habitat alteration in Vermilion Bay.

All agricultural lands are being sold for
commercial development. The families
cannot keep up anymore, not with the
floods, drought, and costs. The way of

life is too hard of work for most.”

Delcambre workshop participant, April 2016



THREATS TO HABITATS IN COASTAL LOUISIANA*
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A NOVEL APPROACH

INTEGRATING SCIENTIFIC &
TRADITIONAL KNOWLEDGE

Developing syntheses across audiences and management
perspectives can help to achieve consensus on solutions to
the challenges of ecosystem change.**® This project used
two approaches: firstly a science synthesis workshop that
used conceptual diagrams of different habitats to combine
the technical knowledge of social and natural scientists

to synthesize current understanding of community
vulnerability and its linkages to ecosystem functions and
ecosystem services for each habitat.®’ Secondly, community
workshops that relied on participatory mapping to

assess “traditional ecological knowledge” within coastal
communities, building on conceptual diagrams developed
during the science synthesis workshop were carried out.®!
'The results of both technical scientific and community

workshops are highlighted throughout the report.

SOCIAL & ECOSYSTEM SCIENCE
WORKSHOP

In October 2015, a one-day technical scientific workshop
included 44 natural and social scientists with expertise

in the diverse ecologies, economies, and socio-cultural
histories of coastal Louisiana. The workshop focused on
gathering information on the ecological and socio-cultural
functions, constraints, and values of seven coastal habitats:
forested wetlands, marsh, aquatic vegetation, oyster reefs,
open water, mangrove stands, and barrier island complex.
Information from the workshop is synthesized in the
coastal habitat sections.

'The workshop also provided a valuable opportunity

for cross-disciplinary exchange. In a follow-up survey,
several participants acknowledged that cross-disciplinary
conversations help to pull science “out of silos,”
recontextualizing ecological restoration projects within
the context of how they “affect people and communities,
and not just as things made of sediment, water, plants, and
animals” (Science workshop participant, October 2015).

Workshop to gather information on ecosystem
functions and ecosystem services of seven

coastal ecosystems (top + bottom); Example

input from natural and social scientists on
each coastal ecosystem (middle).

“The benefits of this type of workshop
are that scientists from many
disciplines share multiple perspectives
and work off each other’s knowledge to
better inform potential action.”

Social + ecosystem science workshop participant,
October 2015



Participatory mapping workshops
in Delcambre (top + middle) and in
St. Bernard (bottom).

COMMUNITY WORKSHOPS &
PARTICIPATORY MAPPING

In spring 2016, four community and participatory mapping
workshops were conducted in two coastal communities:
Delcambre (Iberia/Vermilion Parish) and St. Bernard (St.
Bernard Parish). Approximately 60 participants from each
community were engaged in these workshops, and data was
collected through facilitated small group discussions and
participatory mapping exercises.

Small group meetings provided the opportunity for in-
depth discussion with residents about the meaning and
possible protection functions of different coastal ecosystems
in addition to mapping places of value and risk. Mapping
tables set up at the Delcambre Seafood and Farmer’s
Market and at the Sippin’on the Bayou Festival in St.
Bernard further facilitated input by an audience from the
immediate area and the wider coastal region, capturing
input on ecosystem services and mapping places of value
and risk from a diverse range of participants.

Participatory mapping is a technique that encourages
participants to identify areas and places of value that are
not readily identifiable through traditional quantitative and
cartographic methods.®** For the two communities, this
included public facilities such as schools, roadways, and
levees, as well as more personalized locations such as family
lands, fishing grounds, or other places with specific social
and cultural values.

Hand drawn features were integrated into ArcGIS to
create eight “hotspot” maps of values and threats (see
pages 10-17). This method is a powerful way to integrate
qualitative input into quantitative data sets that can support
understanding and decision making in regard to coastal
restoration and protection. Workshops were also audio
recorded with participants’ consent, transcribed, and coded
to locate frequency, cross-coding, and context within the
community workshops. This multi-method approach can
ground outputs in the experiences and voices of specific
coastal communities.

“We've been through community
meetings before...it all falls on deaf
ears and goes by the wayside the next
day. We are so fed up we don’t even
want to come to these things. We need
to do something with this information
that you are going to get.”

St. Bernard workshop participant, May 2016
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GATEWAY TO ACADIANA

'The town of Delcambre is located
] 9 5 o 20 ] 3 in south central Louisiana, west of
’ the Atchafalaya River and north of

? '\ DELCAMBRE DELCAMBRE Vermilion Bay, and has a long history

7 connected to coastal habitats. The
diagram above is a conceptualization
of the coastal habitats from Delcambre
down through Vermilion Bay, shown in
the maps to the left. Crossing several
habitats (each color coded), the maps
show the coastal marshes becoming

Marsh Island £ fresher between 1950 and 2013.

Weeks Bay

Vermilion Bay

¥ West Cote

West T
Blanche Bay e Cote

Blanche Bay

For the community mapping workshops

in Delcambre, the local port director

and Sea Grant Extension agent assisted

in engaging a diverse cross-section

A of residents from the area. Through
(== | T ] km HH F—— miles .- . .

N o 0 ) 20 0 5 0 20 facilitated conversations and mapping
exercises at two events in Delcambre

I - - : 1 in April and May 2016, we spoke
B Fresh marsh ] Intermediate marsh [l Brackish marsh [l Saline marsh direclzly with app};oximately 6PO residents

B Forested wetland ] Other Rivers/canals/lakes |:| Delcambre boundary  \who told us how they use the local

Wetland types directly accessible to the Delcambre community in 1950 and 2013, environment, what they feel are the
greatest threats to their communities,

Y h for ecological
“Tve lived in Delcambre for 54 years, and was and what prospects for ecological
restoration and building community

in a boat by the time I was 3 months old. I was resilience they find most relevant.

Gulf of

Mexico

Coastal marsh

raised on the bayou, and I've seen a lot of changes.  The town has recently rebuilt much
of its local infrastructure and housing

It worries me that when I was younger the bayou  ,ge; damage from Hurricane Rita in

was full of shrimp boats and now there are none.” 2005 and Hurricane Ike in 2008. As
of 2016, it is home to approximately

Delcambre worksbopparz‘icipam‘, 14?7’1720]6 1,800 residents and a recovering seafood



COASTAL MARSH

OYSTERS

industry encompassing two shrimp processing plants

and a rebounding group of local commercial fishermen
and shrimpers. Many of the residents trace their roots to
the Cajun traditions of Acadiana and the industries that
sustained them, including: commercial fishing, agriculture
(rice, sugar cane, and soy), cattle raising, crawfish farming,
trapping, and the oil and gas industry. This region is more
recently home to a growing community of southeast
Asian and Latino immigrants who work and live among
generations of Cajun communities.

Delcambre is situated between what was historically
bottomland hardwood forest and the beginnings of
freshwater marsh. The Delcambre Canal runs through

the middle of town, connecting Vermilion Bay and the
Gulf of Mexico to the inland communities of the region.
Commercial and recreational boats are kept along this main
waterway. The most prevalent concern for residents was
the threat of another storm surge like the one experienced
in 2005 during Hurricane Rita. That hurricane brought a
seven meter (23 feet) storm surge into areas surrounding
Delcambre and Vermilion Bay, destroying almost all of the
structures in Delcambre and rendering much of the public
infrastructure, such as schools, unusable.

Top: Buying fresh shrimp at the Delcambre market;

Middle: Many Delcambre residents trace their roots to the
Cajun traditions of Acadiana;

Bottom: Delcambre Shrimp Festival Queens.



COMMUNITY IDENTIFIED PLACES OF VALUE

DELCAMBRE

CIVIC FACILITIES & FAMILY HOMES

Reflecting the resident’s experiences during
the aftermath of Hurricane Rita in 2005, the
areas of highest value for participants were
public facilities and private homes. The closing
of local schools, the loss of family homes and
camps, and the destruction of critical amenities
such as the local grocery store after Hurricane
Rita were consistently discussed among
residents. These structures are a priority for
protection as they are perceived as important
in making Delcambre a desirable place to

live as well as appealing to visitors from
around Louisiana and the rest of the country.
Delcambre’s rebuilding efforts have focused on
building public facilities and spaces, such as the
Port of Delcambre and public boat launches,
and plans to rebuild the town’s only grocery
store are currently underway.

VERMILION BAY
Vermilion Bay is highly valued by local

residents, as it provides opportunities for
fishing, recreation, and family trips. Southwest
Pass connects the bay to the Gulf of Mexico,
which provides access for boats in the

smaller bayous and the Gulf Intracoastal
Wiaterway in south Vermilion Parish to open
water. Numerous family camps are located

in proximity to Vermilion Bay, resulting

in historical connections and memories of
growing up on the water, learning to fish, crab,
and hunt, and spending time with family.

JEFFERSON & AVERY ISLANDS
Avery Island, famous for the Mcllhenny

family that owns the Tabasco hot sauce factory
and Jungle Gardens onsite, and Jefferson
Island, are both located on salt domes that
characterize the geology of this section of the
Louisiana coast. They are named islands due
to their relatively high elevation, becoming
“islands” during extreme high tides or flooding
conditions. Neither of these sites are active salt
mines today, but both are thriving recreational
areas that draw tourists and locals alike. With
sprawling gardens, a lake, restaurant, and

bed & breakfast, these “islands” are host to
weddings, family gatherings, and destinations
for visitors and locals alike.

“Sometimes we go fishing or boating around in
Vermilion Bay...you eat the fish that folks come in
with...shrimping, crabbing....in the Intracoastal

we get a lot of travelers and they stop in
Delcambre as a destination...we get people from
all over. .. tourism and ecotourism....”

Delcambre workshop participant, April 2016

Lake Fausse
Pointe
State Park

New
Iberia

\BERVA

Jefferson
Island

Delcambre Attakapas

(o) Island WMA

Avery
Island

VERMILION
White Lake Wetland
Conservation Area

Palmetto Island
State Park

Cypremort
Point
State Park

Rainey Wildlife
Refuge and Game

Rockefeller
Preserve

WMA
Marsh
Island WMA

0 15
A HHEE—"T— miles
== ——
N (0] 15 30

NN V\ost frequently identified as valued

Top: Hotspots of community-identified places of value, indicated by
Delcambre residents during two workshops in spring 2016.

Bottom: People lining up to buy shrimp and other seafood at the Delcambre
fish market.



COMMUNITY IDENTIFIED THREATS & CHALLENGES

DELCAMBRE

NUISANCE FLOODING

Delcambre is not protected by any federal

or local levee system. Storm surges and
strong south winds often push water into
Delcambre and adjacent agricultural lands via
the Delcambre canal. This creates a situation
where roads become impassable and saltwater
intrusion destroys agricultural lands. Surface
flooding from high rainfall events is also
problematic.

CIVIC INFRASTRUCTURE
CLOSURES

Prolonged rainfall from hurricanes and
tropical storms also induce flooding that
can shut down highways, public schools,
grocery stores, and government complexes,
creating logistical obstacles for communities
attempting to organize rebuilding after
environmental disturbances.

COASTAL EROSION

Land loss and the disappearing coast

were also noted—through erosion and
subsidence—as making the community more
vulnerable to powerful storms from the Gulf.
Community members have seen marshlands
disappear, channels widen, and fisheries
change, due to the transformation of the local
coastline and the changing salinity of coastal
waters. The potential threat imposed by
predictions of future sea level rise were also of
concern for several residents.

CHANGING ECONOMIES

One of the most significant barriers to creating
community resilience for residents is the
changing economy. Of particular concern was
the decrease of family farms and agriculture
and the downturn of local commercial fishing
and shrimping in the region due to changes

in global seafood markets. The loss of local
jobs has translated into younger generations
moving away from Delcambre and the gradual
depopulation of the area.

“Storm surge comes up Bayou Tigre and up the
canal and up and down the fown roads. Rita was
a tidal wave. Ike was a gradual rise. I remember
picking up people on roofs, and the next day I took
pictures with the National Guard who flew over.
Afterwards I couldnt talk...”

Delcambre workshop participant, April 2016

Lake Fausse
New Pointe

Iberia State Park

\BER\P\

Jefferson
Island

Attakapas
Island WMA

Delcambre

Avery

V E R M l l. l o N Palmetto Island Island
White Lake Wetland State Park
Conservation Area

Cypremort
Point
State Park

Rainey Wildlife
Rockefeller Refuge and Game
WMA Preserve
Marsh
Island WMA

0 15
A HHE—__T— miles
== ——
N 0 15 30

NN V\ost frequently identified as threatened

Top: Hotspots of community identified threats and challenges, indicated by
Delcambre residents during two workshops in spring 2016.

Bottom: Sandbags at Delcambre City Hall following Hurricane Rita in 2005.
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ST. BERNARD

1950 2013

ST. BERNARD ST. BERNARD

Lake Borgne Lake Borgne
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Coastal marsh
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Il Other Rivers/canals/lakes |:| St. Bernard Boundary
Main wetlands directly accessible to the St. Bernard community in 1950 and 2013.

“Erosion, the economy, and hurricanes have all
contributed to moving people out. Delacroix used to
be all family, where ancestors settled...there used to

be a Native American village in Bayou La Loutre...
everyone would fish in the waters.”

8t. Bernard workshop participant, May 2016

Approximately 30 kilometers (17 miles)
east of New Orleans towards Breton
Sound, east St. Bernard Parish is at

the front lines of coastal land change

in Louisiana. The diagram above is a
conceptualization of the coastal habitats
from St. Bernard down through Breton
Sound, shown in the maps on the left.
Crossing several habitats (each color
coded), the maps show the coastal
marshes becoming fresher between 1950
and 2013.

To engage residents who have fished
and worked in the Breton Sound

area for many years, two mapping
workshops were held with assistance
from the Los Islefios Culture and
Heritage Society. At the invitation

of a local parish council member, a
participatory mapping exercise was also
held to engage the wider community
at a small festival in St. Bernard.

Both events were held in May 2016.
Approximately 60 local residents were
directly engaged, including: community
leaders, fishermen, and teachers.
Participants spoke about specific areas
within the Breton Sound estuary used
by residents, observations on successful
and unsuccessful restoration projects,
and their reflections on the challenges
of navigating the bureaucracy associated
with constructing restoration and
protection projects.

L
» COAS



TAL MARSH OPEN WATER

MANGROVES | BARRIER ISLAND OPEN WATER

COMPLEX

“We've had this place since before the
flood wall came in... four generations
of families... it’s home.”

S8t. Bernard workshop participant, May 2016

St. Bernard Parish has a population of residents with deep
ancestral, cultural, and economic ties to the coastal marshes
and bayous, and therefore has high potential to better
understand the connections between socio-economic and
ecological resilience. In the wake of immense damage from
Hurricane Katrina in 2005, the majority of residents now
live within a 100-year federal hurricane flood protection
system. However, the far eastern portion of the parish—
including the fishing villages of Delacroix, Ycloskey, and
Hopedale—still remain outside federal flood protection.

A significant commercial fishing industry still exists in

the parish despite the damage incurred during hurricane
Katrina, and many of the commercial fisherman have
previously been engaged in efforts to advise local and state
restoration projects. Despite challenges from multiple
hurricanes and the Deepwater Horizon oil spill in 2010,
residents of St. Bernard have a strong commitment to
sustaining their culture and livelihoods, and the ecosystem
that supports these.

Top: Opening of the St. Bernard fire station which was rebuilt
following Hurricane Katrina;

Middle: Los Islefios Heritage and Cultural Society Museum;
Bottom: Shell Beach.



COMMUNITY IDENTIFIED PLACES OF VALUE

ST. BERNARD

FISHING VILLAGES

'The fishing communities that follow the
winding bayous out into the sound, including
Ycloskey, Hopedale, Woodland, Delacroix,
and Shell Beach, are of high socio-cultural,

"My great-grandpa owned all of Woodland...I
own 80 acres here but its 80 acres of water
now...it was wetlands where my grandpa

trapped and had a grocery store, bar room, and a

historic, and economic importance to the
people of St. Bernard. They are home to
multiple generations of subsistence and
commercial fishing families, some descending
from European settlers including migrants
from the Spanish Canary Islands known as
Islefios as well as Native American groups
that have long occupied coastal areas in the

Gulf South.
BRETON SOUND ESTUARY

Many St. Bernard residents emphasized the
ecological, economic, and historical importance
of the Breton Sound estuary. Residents pointed
out places where their grandparents and great-
grandparents fished, trapped, or owned land,
giving these places almost as much importance
as their individual homes. These areas are
closely tied to memories of family and cultural
traditions, such as boat blessings and learning
how to fish, as well as other historic sites such
as Native American mounds and villages, and
first settlements of European immigrants. Not
all of these places are gone today, but many of
them have changed or moved due to the loss of
cypress and bottomland hardwood forests and
alluvial ridges (forested wetland habitat) that

were historically common in this area.

CHANDELEUR ISLANDS

'The Chandeleur Islands were consistently
identified as one of the most valuable and
important places in the region. This is both
due to the biophysical protection they
provide (or historically provided) and the
abundance of historic sites on the island
chain. These sites include Native American
settlements, outposts for colonial settlers,
locations of sunken ships, and personal
memories of shrimping, fishing, and
recreating on the barrier islands. Currently
encompassed within a federal wildlife
management area, these islands are still used
for charter fishing operations, but have been
reducing in size with successive hurricanes.

seafood dock...right here.”
8t. Bernard workshop participant, May 2016
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Top: Hotspots of community identified places of value, indicated by St.
Bernard residents during two workshops in spring 2016.

Bottom: Aerial photo of the Chandeleur Islands in June 2001.



COMMUNITY IDENTIFIED THREATS & CHALLENGES

ST. BERNARD

UNINTENDED CONSEQUENCES
OF LANDSCAPE ALTERATION

'The loss of marshland resulting from human
actions was a major concern for workshop
participants. Several long-term residents
reported changes in water flow and loss of
marshes surrounding eastern St. Bernard
Parish after the Mississippi River Gulf Outlet
(MRGO) opened in 1965, and suggested this
loss of marshland increased damage during
Hurricane Katrina.

While many participants recognized the

need for increased protection and restoration
action, they expressed concern that the land
created by freshwater and sediment diversions
may be particularly vulnerable during storm
events, exposing communities to greater risk of
storm damage. Participants observed that the
freshwater marshes built below Caernarvon
Diversion (opened in 1991) were highly
impacted by the hurricane winds and storm
surge during Hurricane Katrina.

RESTORATION PLANNING
PROCESS & PUBLIC ENGAGEMENT

Subsidence and erosion of coastal wetlands
and barrier islands were acknowledged by
workshop participants as the greatest threat

to the region, with many noting that without
restoration projects the communities of

St. Bernard Parish would be increasingly
vulnerable to future storm events. Recognizing
this, a commonly identified challenge in St.
Bernard Parish was related to the process

of how restoration projects are nominated,
prioritized, and selected; and where restoration
efforts and funds are spent. Residents noted
the challenging bureaucracy of getting projects
on the ground. Overall, many residents felt
fatigued, ignored, and frustrated by repetitive
and ambiguous public engagement processes
that left them feeling disenfranchised. New,
meaningful, and actionable ways of accounting
for and integrating community input into the
management planning and decision making
process was seen as necessary to increase local
support of restoration projects.

“You lose the estuary, you lose everything that
comes with it...now it’s all open water, and
when it 5 all open water you have no estuary.”

St. Bernard workshop participant, May 2016
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Top: Hotspots of community identified threats and challenges, indicated by
St. Bernard residents during two workshops in spring 2016.

Bottom: Junction of the Gulf Intracoastal Waterway, Mississippi River Gulf
Outlet, and Inner Harbor Navigation Canal.



DIVERSE HJ

DIVERSITY OF HABITATS & ECOSYSTEM
FUNCTIONS IN COASTAL LOUISIANA

Coastal Louisiana is a highly dynamic landscape and is
recognized as a global hotspot of change, with multiple
processes contributing to the observed rapid land loss rate
of 42.9 km? per year (1985-2010 average).®**>¢¢67.68The
coastal area of Louisiana, including the Mississippi River
Delta and the Chenier Plain, has abundant fresh and coastal
wetlands, and includes 37% of the estuarine herbaceous
(grass) marshes in the contiguous United States.*’ The
different coastal habitats within this area support many
important ecosystem functions,” such as: nutrient
regulation, mammal and alligator production, recreation,
reduction of storm effects, carbon sequestration, and nursery
habitat for fish, however these ecosystem functions vary
greatly between habitats.””! For example, the importance of
marsh habitat for fish changes depending on both the fish

species and the physical structure of the marsh.”>">7

COASTAL HABITATS: A WAY TO LINK
DATA, MANAGEMENT, & COMMUNITIES

The coastal area of Louisiana was classified into seven
different habitats: forested wetlands (fresh), marsh, aquatic
vegetation, oyster reefs, open water, mangrove stands, and
barrier island complex. The following pages (pages 20-33)
summarize the output of the social and ecosystem science
workshop where key ecosystem functions were identified
for each habitat type, and linked to protective, social/
cultural, and economic ecosystem services that each habitat
potentially provides to nearby communities.

Top: Marshes provide essential nursery habitat for fish
and birds (ecosystem functions) which supports fishing and
hunting (ecosystem services);

Bottom: Alligator production is a key ecosystem function;

Opposite page: Oyster reefs provide protective, social/
cultural, and economic ecosystem services.



HABITAT TYPES

I Forested wetland B Oyster reefs
B Fresh marsh P Open water

B Coastal marsh H i Mangrove range

Aquatic vegetation || Barrier island complex

Restoration approaches that build key ecosystem

« . »
components, referred to as “ecosystem-based restoration,
were identified for each coastal habitat, along with
constraints that potentially limit delivery of resulting
ecosystem services reaching communities.

COMPARING ECOSYSTEM FUNCTIONS
& ECOSYSTEM SERVICES

Ecosystem functions are natural processes (non-monetized),
such as providing a nursery habitat for fish, that can
potentially be used by communities as an ecosystem service,
such as supporting a viable fishery that has both economic
and socio-cultural benefits.” Ecosystem functions are
highly dependent upon habitat type and include such
teatures as; reduction of direct impacts of waves, storm
surges and marginal erosion, the provision of essential
habitat for juvenile and adult fish and shellfish species,
avian and mammal species, and the storage of carbon and
nutrients.®”*” The associated ecosystem services include
commercial fishing, tourism, hunting, cultural practices,
recreation, water use, and transport.

“Oysters give protection for the
inner land too, in addition to eating.
Protection for water services and
stopping erosion... and charbroiled...”

Delcambre workshop participant, April 2016
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ECOSYSTEM
FUNCTIONS

Infact landscape
and ecosysfem
[45,48,49)

Reduces wave height
in fair weather which
profects natural ridges

Vegetation reduces
wind strength

Stores excess waters
(48,58)

Sediment refention and B
storage from river results
in land bui|ding (49,58)

Plant growth, organic
production, land building,
& carbon sforage (26,48,77)

Em

Nutrient sforage
and cycling
48,58,77)

Habitat for migratory
and wading birds
(23,48,49,58,78)

Habitat for alligators,
snakes, turtles, and frogs
(48,49)

Habitat for black bears,
mink, deer, and ofters
(49)

Habitat for fish, crabs,
crayfish, and freshwater
mussels (9,23,48,49,58)

y(3 ¢

Sustainable waterways (49]

3

ECOSYSTEM SERVICES
SOCIAL/CULTURAL

Aesthetic value, cultural identity
and heritage of diverse coastal
communities, educational value,
historical value, maintenance of
fisheries and ecotourism

PROTECTIVE ECONOMIC

Provides food, jobs, and support
to local communities, pofential
for agriculture

Flood and wave profection
for coastal communities and
infrasfructures outside of levees

Flood and wave protection
for coastal communities and
infrasfructures outside of levees

Wind profection for coastal
communities and infrastructures
outside of levees

Avoided cost of infrastructure
damage

Flood protection for coastal
communities and infrastructures
outside of levees

Avoided cost of infrasfructure
damage, supports mineral and

Flood and wave protection energy industry

for coastal communities and

infrastructures outside of levees Avoided cost of infrastructure

damage, timber, carbon market

Nutrient markets, avoided cost
of poor water quality

Maintenance of fisheries and
ecotourism pofenfial

Supports hunfing and

ecotourism, intrinsic value ; ;
Provides food, jobs, and support

to local communities

Supports commercial,
recreational, and subsistence
fishing
Historical value and access for
recreational use, ecotourism,
commercial, recreational, and
subsistence fishing

Infernational ports, jobs, and
transportation



CONSTRAINTS ON DELIVERY OF ECOSYSTEM FUNCTIONS

A technical perspective: Water level,* flow, and quality are essential in supporting intact forested wetlands that can deliver

ecosystem functions. Alterations to water flow?3425:4849

can cause water stagnation and low oxygen,

2638 as well as limiting

drying to allow growth of new tree seedlings.* In addition, altered water flow can increase water salinity.>* All of these
changes degrade the structure of forested wetlands** and delivery of ecosystem functions. Other constraints include
changes to forest structure due to historic logging?***#¢ and hurricanes resulting in tree loss.?*

WHAT ARE THE ECOSYSTEM-BASED RESTORATION OPTIONS?

Restore natural water flow
and hydrology

Strategic use of water control
structures

HOW CAN RESTORATION HELP BUILD
COMMUNITY RESILIENCE?

A community perspective: The maintenance and restoration
of forested wetlands provides valuable storm surge and wind
protection for low-lying coastal communities. They can store
floodwaters from hurricanes and frequent flooding events
from sustained eastern or southerly winds that periodically
flood communities. Secondly, forested wetlands are deeply
connected to fishing, foraging, and hunting traditions and
subsistence practices that flourish with the biodiversity this
ecosystem sustains. Numerous diverse coastal communities
are descended from peoples who used the forested wetlands
in this manner. Restoring these lands has the potential

to sustain these social/cultural and economic ecosystem
services and facilitate the maintenance of cultural traditions
and histories that are connected to the resources of forested
wetlands. Finally, many of the historic ridges that follow
bayous are sites where generations of coastal families have
established homes and camps. On naturally higher ground,
these areas are historically and currently desirable sites

to build homes for families who live off the resources of
forested wetlands and surrounding marshes.

Replant forested wetland species

e.g., cypress

yl Bank and shoreline stabilization Sustainable forestry use

Restore existing and historic
ridges with clay sediments

“Years and years ago this was a cypress
freshwater swamp. Then they came
in and dug the channel, letting all the
saltwater in, saltwater that killed all
the cypress and oak trees. The whole
system changed from forested wetlands
to a brackish marsh.”

St. Bernard workshop participant, May 2016
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MARSH

: FRESH MARSH co, co, COASTAL MARSH

ECOSYSTEM
FUNCTIONS

Infact landscape
and ecosysfem
(11,27,39,79)

Reduces wave height in
fair weather and storm
conditions which protects
interior marshes
(6,18,19,27,39,79,80,81,82)

Surge reduction protects
interior marshes
(6,18,19,27,39,79,81,82)

Reduced shoreline erosion
(6,27,39.79)

Increased sedimentation
and accretion results in
land building 27,39)

Increased infiltration/
temporary water storage
[27,39,83)

Plant growth, organic
production, land building,
and carbon storage
(6,27,84,85)

Nutrient storage
and cycling
6,27,40,84,85]

Nursery habitat for
juvenile fish, alligators,
snakes, shrimp, blue crab
(6,11,16,27,53,56,79)

Habitat for wetland birds,
migratory birds, and
waterfowl (11,16,27)

Sustainable waterways
(6,27,39)

4

ECOSYSTEM SERVICES

PROTECTIVE SOCIAL/CULTURAL
Historic and cultural value for
Flood and wave protection diverse coastal communities,
for coastal communities and aesthetic value, educational
infrasfructures value, supports fourism and
ecotourism

Flood and wave protection
for coastal communities and
infrastructures

Flood protection for coastal
communities

Flood and wave protection
for coastal communities and
infrastructures

Healthy fisheries and good
water quality

Supports commercial,
recreational, and subsistence
fishing, hunting, and ecotourism

Supports hunting and ecotourism

Historical value and access for

recreational use, ecotourism,

commercial, recreational, and
subsistence fishing

ECONOMIC

Provides food and jobs for
local communities; sustains
commercial fishing, hunting, and
ecofourism; supports onshore
and offshore natural resource
exiraction and economies

Avoided cost of infrasfructure
domage, supports mineral and
energy industry

Avoided cost of infrastructure
damage

Avoided cost of infrastructure
damage, carbon market

Nutrient markets, avoided cost
of poor water quality

Provides food, jobs, and support
fo local communities

Infernational ports, jobs, and
tfransportation



CONSTRAINTS ON DELIVERY OF ECOSYSTEM FUNCTIONS

A technical perspective: Marshes within coastal Louisiana are not uniform: there are large differences in physical structure

and dominant plant species of fresh, intermediate, brackish and saline marshes,** %5 which results in large differences in
the ecosystem functions provided by these different marsh types. In this document, coastal marshes includes intermediate,
brackish, and saline marshes. Reduced sediment delivery to large areas of these marshes has resulted in increased marsh loss.”
Hurricanes directly damage marsh,'®1*#%40 and both the track and strength of storms has a large influence on how eftective
marsh areas are in providing wave and surge attenuation.’*

WHAT ARE THE ECOSYSTEM-BASED RESTORATION OPTIONS?

Terracin Stop shoreline erosion using fences
// g and Christmas frees
Dredgin ') Backfill |
. il coc
]
XY and planting projects

a Remove nutria and hogs Invasive plant control
Sediment and river diversions

HOW CAN RESTORATION HELP BUILD “If we rebuild the coastal
COMMUNITY RESILIENCE?

A community perspective: Coastal marshes are the backbone of social-

cultural, economic, and physical resilience in coastal Louisiana. For many, out the re, the more P rofection

Plant vegetation

m Restore ridge and bayou

L] . .
N Llongterm mainfenance of restoration

-
LJ

marsh. ..the more we have

the marsh. is simply “home.”‘T‘he range of marsb ecosystems in Louisiana we have bere. That is the
support diverse cultural traditions and economies directly tied to the range

of fresh to saltwater coastal marshes. Fishing, hunting, shrimping, and w/aole reason we areﬂoodin g
foraging in these landscapes have provided sources of income, sustenance,

and recreation for Louisianans for multiple generations with histories more...because the coastal
that easily predate the establishment of the state of Louisiana. Many marsh is gone. »
community members would like to continue these traditions that marsh

restoration could potentially sustain. Different marsh landscapes also Delcambre workshop participant,

provide significant protection as buffers between community settlements
and hurricane storm surge and wind damage. There is agreement between
residents and policy makers that these marshes are important for the
protection and sustainability of coastal communities.

April 2016
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AQUATIC VEGETATION

ECOSYSTEM
FUNCTIONS

Infact landscape
and ecosysfem
(29)

Stabilize sediment
6,29,80)

Increased sediment
deposition (6,29)

Reduced wind fetch
reduces shoreline erosion
6,29)

Plant growth, organic
production, land building,
& carbon storage (6,90,91)

Nutrient sforage
and cycling (6,29)

Increased dissolved
oxygen (29)

Nursery habitat for fish
6,29,54,72,91,92)

Habitat and food
for waterfowl
129,54,91)

Supports invertebrate
and vertebrate growth
within the habitat and in
adjacent areas (29,91,92)

24

ECOSYSTEM SERVICES
SOCIAL/CULTURAL

PROTECTIVE

Maintenance of fisheries and

Stabilizes adjacent marsh 4 :
ecofourism pofential

Stabilizes adjacent marsh

Maintenance of fisheries and
ecofourism pofenfial

Supports commercial,
recreational, and subsistence
fishing, and ecotourism

Supports hunting

Supports commercial,
recreational, and subsistence
fishing, and ecotourism

ECONOMIC

Provides food, jobs, and support
fo local communities

Avoided cost of marsh loss,
supports mineral and energy
indusry

Reduces threat of marsh loss

Carbon market

Nutrient markets, avoided cost
of poor water quality

Avoided cost of lost fisheries

Provides food, jobs, and support
fo local communities



CONSTRAINTS ON DELIVERY OF ECOSYSTEM FUNCTIONS

A technical perspective: Submerged aquatic vegetation is often patchy and varies from winter to summer and from year to
year.” It can also only grow in shallow and protected areas of water. Hurricanes and storms can remove aquatic vegetation
and they are susceptible to poor water quality, such as reductions in oxygen. Different aquatic plants provide different
ecosystem functions®” and the distribution of these species is influenced by: water salinity, nutrient content of the water,

sediment type, and amount of fair weather disturbance.”

WHAT ARE THE ECOSYSTEM-BASED RESTORATION OPTIONS?

// Terracing
m Seed spreading

m Replant seagrasses [plants
23

and rhizomes)

HOW CAN RESTORATION HELP BUILD
COMMUNITY RESILIENCE?

A technical perspective: Numerous coastal communities rely
upon aquatic vegetation which provides nursery habitat for
commercial and recreational fishery species as an ecosystem
tunction. While aquatic vegetation is not always at the
forefront of conversations about community resilience and
restoration, they are vital to sustain key ecosystem functions
and the associated economies and cultures of adjacent
communities. In a changing coastline with increasing marsh
fragmentation,” submerged aquatic vegetation growing

in newly created shallow water areas has the potential to
maintain the important nursery habitat function of marsh

edges.”

\
‘ . 9 Establish oyster reefs or other
Restore upstream marsh habitat .
profection from waves

Sediment and river diversions .| Improve water quality
Best management practices —streams

“The marsh are good nurseries for fish.
The wetlands also clean the water
—natural filtration, natural
pollution removal.”

Delcambre workshop participant, April 2016

25
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OYSTER REEFS -

ECOSYSTEM
FUNCTIONS

Infact landscape
and ecosysfem
(55)

Offshore reefs reduce
wave height in fair
weather (43,83)

I0E

Generates new carbonate

sediment and fraps
sediment (accretion) which
results in land building (55)

Inshore reefs reduce
shoreline erosion
(16,30,55|

Water filiration by oysfers
enhances water quality
16,30,55)

Nutrient cycling
and sforage

o
o

Carbon storage

Vertical habitat structure
for estuarine dependent
fish & invertebrate species,
mammals, and birds
(16,30,55)

Habitat for oysters
(larval source)
(30,41,55,57)

Habitat for wading birds
and pelicans (1¢)

SERENE

ECOSYSTEM SERVICES
SOCIAL/CULTURAL

Cultural heritage and identity,
educational value, historical
value, maintenance of fisheries
and ecotourism

PROTECTIVE ECONOMIC

Provides food, jobs, and support

to local communities, maintained
viable leases

Wave profection for coasfal
communities, infrastructure and
other habitats

Wave profection for coasfal
communities, infrastructure and
other habitats

Avoided cost of infrastructure
damage, supports mineral and

Maintains land for coastal energy industry

communities and infrastructure

Avoided cost of poor water

quality

Nutrient market

Carbon market

Maintenance of fisheries
protects livelihoods of coastal
inhabitants, Recreational fishing,
family heritage (familial lines),
cultural value & identity

Provides food and income
through oyster harvest,
commercial fishing

Supports commercial,
recreational, and subsistence
fishing, family heritage (familial
lines), cultural heritoge & identity,
particularly intergenerational fies
in the oystfer industry

Provides food, jobs, and support
fo local communities

Supports hunting and ecofourism



CONSTRAINTS ON DELIVERY OF ECOSYSTEM FUNCTIONS

A technical perspective: The age of oyster reefs affects the width, elevation, and roughness of oyster reefs, as well as the
density and size of oysters,*** all of which influence the amount and type of ecosystem functions delivered. While

intertidal reefs primarily reduce shoreline erosion,**>%

affected by availability of cultch for the oysters to grow on,
new oysters.*

30,57

subtidal reefs can reduce wave height. Formation of oyster reefs is
as well as proximity to live reefs for natural recruitment of

WHAT ARE THE ECOSYSTEM-BASED RESTORATION OPTIONS?

Create artificial reefs:
subtidal vs. tidal

n Utilize hatchery based larvae

HOW CAN RESTORATION HELP BUILD
COMMUNITY RESILIENCE?

A community perspective: Oysters provide an important
commercial fishing industry for Louisiana, and the oyster
reefs also provide habitat for shrimp—another staple
commercial industry in coastal Louisiana. Consuming and
selling oysters is central to the culture of several different
coastal communities, particularly Native American tribes

and Croatian groups. Oysters and the associated businesses
are embedded deep into the cultural, economic, and
environmental fabric of south Louisiana and support some of
the communities most heavily impacted by coastal change as
well as those communities affected by the 2010 Deepwater
Horizon oil spill. Restoration of oyster reefs and the creation
of new oyster reefs can break up violent waves before they can
reach fishing villages and coastal communities and provide a
sustainable income source. Overall, sustaining oyster reefs can
provide several key ecosystem functions to create community
resilience environmentally, economically, and culturally.

T

Fisheries management—designate
areas, change regulation of open/
closed season, make restrictions,
establish brood stock sanctuaries

Cultch plants

“Oysters can slow down storm surge.
They need to keep rebuilding the
reefs. That helps fishing, which helps
everything. Recycling oyster shells is a
way to build reefs.”

Delcambre workshop participant, April 2016

“Oystermen and shrimpers, we use the
same ecosystem. Without oyster reefs
we don’t have shrimp that go around

reefs. Its an ecosystem. When you have

a dead reef, you have no ecosystem.”

St. Bernard workshop participant, May 2016
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OPEN WATER

ECOSYSTEM

FUNCTIONS PROTECTIVE

SOCIAL/CULTURAL
Aesthetic value, cultural heritage,
educational value, maintenance

of fisheries and ecotourism

Infact landscape
and ecosysfem

Can provide a sediment source
for resforation and protection
projects

Deposition of sediment
and organic matter

Moderates rapid air
femperature changes

Nutrient cycling
and sforage

Supports commercial,
recreational, and subsistence
fishing, ecotourism

Habitat for pelagic fish,
shrimp, benthic species,
invertebrates (36,53,56,92)

Feeding ground for
pelagic birds

Habitat for ﬂ
marine mammals

Supports hunting and ecofourism

Supports ecofourism

Historical value and access

for hunting, recreational use,

ecotourism, and commercial,

recreational, and subsistence
fishing

Sustainable waterways

ECOSYSTEM SERVICES

ECONOMIC

Provides food, jobs, and support
fo local communities; supports
fransporfation and navigation;

connection fo global economies

Avoided cost of infrasfructure
damage, supports mineral and
energy industry, restoration
economy, Supports on and off
shore natural resource extraction

Provides food, jobs, and
support fo local businesses and
agriculture (citrus)

Nutrient markets, avoided cost
of poor water quality

Provides food, jobs, and support
fo local communities

Provides food, jobs, and support
fo local communities

Provides jobs, and support to
local communities

International ports provide
jobs and fransportation;
supports infernational business,
particularly oil and gas



CONSTRAINTS ON DELIVERY OF ECOSYSTEM FUNCTIONS

A technical perspective: Areas of open water are very different from each other, ***° resulting in large differences in the

ecosystem functions that they support. Proximity to adjacent habitats, water depth, salinity, areas of very low oxygen, very high
nutrient inputs, water turbidity, and underlying sediments all influence the potential ecosystem function of open water areas in

coastal Louisiana. 22360

WHAT ARE THE ECOSYSTEM-BASED RESTORATION OPTIONS?

.| Improve water quality

Hydrological restoration
le.g., dredging/canal filling)

Restore other habitafs (e.g., marshes,
oyster reefs, mangroves

\‘% Best management practices —streams Establish fish hatcheries

HOW CAN RESTORATION HELP BUILD “We go back far... we can tell you the
COMMUNITY RESILIENCE?

A community perspective: Open water in coastal Louisiana

b) .
is both a resource and potential threat to communities. On fo ﬁSb at... now were ﬁs/nn g where
the one hand, the Gulf of Mexico supports an abundance of t/aey used to have their camps if was

natural resource industries that sustain coastal communities

stories of where our grandfathers used

and are embedded into the social fabric and histories all trees... it was alljbrests, 7
of many of these communities. On the other hand, the
increasing area of open water as marsh fragments and St. Bernard workshop participant, May 2016

is lost transforms open water into a conduit for storm
surge and nuisance flooding closer to inhabited coastal
areas. Furthermore, the increase in open water reduces the
amount of marsh edge and occurrences of slack tide, which
are key for fisheries, allowing the tide further inland and
up into estuaries. Loss of both marsh and barrier islands

to open water makes communities more vulnerable to
increased water and wave action from tides, hurricanes, and
strong south winds. With these threats in mind, options
for building community resilience rely on maintaining the
current coastlines and marsh to open water ratios.

29
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MANGROVE STANDS

ECOSYSTEM
FUNCTIONS

Infact landscape
and ecosysfem
(16,33,52,95)

Reduced wave height in
fair weather and sform
conditions (up fo Tm waves)
6,16,31,33,80,96,97)

Reduction of storm surge
prevents erosion and
increases sedimentation
(6,16,31,33,96)

Vegetation stabilizes
soil and traps sediment,
resulting in land building

6,31,33,08)

Nutrient sforage
and cycling
6,31,95]

Carbon storage
(6,16,31,42,85,95,99)

Habitat for shrimp,
crab, fish

(6,16,31,33,42)

Habitat for nesting,
roosting, wading birds,
pelicans, frigates,
secrefive marsh birds
16,31,33)

Sustainable waterways
(6]

PROTECTIVE

Flood and wave protection
for coastal communities and
infrastructures

Flood and wave protection
for coastal communities and
infrastructures

ECOSYSTEM SERVICES

SOCIAL/CULTURAL

Educational value, maintenance
of fisheries and ecotourism

Supports commercial,
recreational, and subsistence
fishing

Supports hunting, ecotourism,
aesthetic value

Historical value and access for

recreational use, ecotourism,

commercial, recreational, and
subsistence fishing

ECONOMIC

Provides food, jobs, and support
fo local communities

Avoided cost of infrastructure
damage

Avoided cost of infrasfructure
damage, supports mineral and
energy indusiry

Nutrient markets

Carbon markets

Provides food, jobs, and support
fo local communities

Infernational ports, jobs, and
transportation



CONSTRAINTS ON DELIVERY OF ECOSYSTEM FUNCTIONS

A technical perspective: Mangroves grow along the warmer and more saline areas in southern coastal Louisiana'®*"*? They are
highly susceptible to extended freezes and these trees have historically died off during occasional harsh winters.?»*>1% The
density and height of mangroves, as well as the topography where they grow, influences delivery of ecosystem function.’%%2
'The small seedlings are dispersed by water and need to sit on dry soil for days to establish,which can limit the extent of where
they can establish.?**2

WHAT ARE THE ECOSYSTEM-BASED RESTORATION OPTIONS?

o intain hydrol iat
Maintain mature mangrove stands Main .Om ydro gy, appropriate
‘ elevation

1 “I‘ Assisted dispersal of propagules

Occasional marsh planting,
particularly af various life stages

A NEW POTENTIAL TO HELP BUILD “...relatively small changes in
COMMUNITY RESILIENCE?

A technical perspective: The vegetation in much of the .
brackish and saline marsh areas are currently dominated by extreme winter events could cause

the emergent marsh grass, Spartina alterniflora. However, relati‘vely dmmatic landscape—scale

native black mangrove trees, Avicennia germinans, are also

the intensity and frequency of

found in the most southerly coastal areas of Louisiana ecosystem structural andfunctional
and have the potential to expand northerly as a result of .

predicted reductions in freezing temperatures over the ch ange in th efb rm o‘f‘P oleward
next 20 to 30 years.'® Planting mangroves could serve as mangroveﬁrest migmtion and salt
a means for local managers to protect shorelines and levee .

systems from wave attack as has been reported in other marsh dzsplace ment.”
systems.'® As mangroves have not historically been a major

component of coastal habitats in Louisiana, they are less Osland et al 2013

familiar to coastal residents and the ecosystem functions
provided are less recognized. With the continued changes
in a transforming Louisiana coastal ecosystem, new species
such as the black mangrove are likely to alter the balance
of marsh plant species. Based on observations and data
from other locations, some of these, such as the increase

in mangrove trees, have potential to increase community
resilience.
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MARITIME FOREST

ECOSYSTEM

FUNCTIONS

Infact landscape
and ecosystem
(34,35,43)

Reduced wave height in fair
weather. Dunes are the first
line of defence
6,16,35,43,44,80,83)

Maritime forest vegetation
helps fo stabilize beach
and dune sediment and

prevent shoreline erosion
(83)

Beach/dune
reduces surge
(18,34,43,44)

Soil refention
by vegetation
(34,44)

Maritime forest vegetation
reduces wind strength (50)

Plant growth, organic
production, land building,
and carbon storage (35)

Nutrient sforage
and cycling 135)

Habitat for shorebirds
and migratory birds
(16,34,50]

Habitat for turtle nesting
(16)

Sustainable waterways l‘z

ECOSYSTEM SERVICES

PROTECTIVE SOCIAL/CULTURAL

Aesthetic value, cultural identity
and heritage, educational value,
historical value, maintenance
of fisheries and ecotourism,
recreation for visitors and
residents

Flood and wave protection
for coastal communities and
infrastructures, barrier against

salt water infrusion

Flood and wave protection
for coastal communities and
infrastructures, barrier against

salt water infrusion

Wind profection for coastal

communities and infrastructures

Flood protection for infrastructure

Maintenance of fisheries and
ecofourism pofential

Supports ecofourism

Supports ecofourism

Historical value and access for

recreational use, ecofourism,

commercial, recreational, and
subsistence fishing

BARRIER ISLAND COMPLEX

N DUNE/BEACH

ECONOMIC

Provides jobs and support to

local communities; supports

commercial and recreational
fisheries

Avoided cost of infrastructure
damage

Avoided cost, supports mineral
and energy industry

Avoided cost of infrastructure
damage

Avoided cost of infrastructure
damage, timber, carbon market

Nutrient markets, avoided cost
of poor water quality

Provides jobs, and support to
local communities

Provides jobs, transportation,
Supports international ports and
other international business,
particularly oil and gas, and
commercial fishing



CONSTRAINTS ON DELIVERY OF ECOSYSTEM FUNCTIONS

A technical perspective: Structure and shape of the beach and dunes, including dune height* and width, as well as sediment
grain size and supply of new sediment, all influence delivery of ecosystem functions.* Both in the dunes and the maritime
forest the delivery of ecosystem function is changed by: vegetation height and density, range of species present, and the
size of the vegetated area.*

WHAT ARE THE ECOSYSTEM-BASED RESTORATION OPTIONS?

Resfore/maintain barrier islands 4 /) .
, \
m modifying hydrology w Plant upland vegetation | Beach nourishment
. Land use restrictions / upslope
r% (E:g?hh?ef Sgi'ger(;nﬁlocemem f‘ Invasive plant control T profection [migration corridors) /
= P P conservation easement risk reduction
Dune resforation with sand fencing .. TSUCETT;S reduction (shape for birds / Vehicular use restrictions

HOW CAN RESTORATION HELP BUILD “We lose the barrier islands that is it.
COMMUNITY RESILIENCE? This is the buﬁbr wone.”

A community perspective: Through restoring and maintaining
the barrier island complex, the resilience of coastal St Bernard work sbop parz‘icipan z ng 2016
communities can be reinforced culturally, economically, and
physically. In certain locations, maintaining or restoring
the barrier island complex can provide protection from

44

“We don’t have the barrier islands to

hurricanes and accompanying storm surge and violent catch the wind.”
winds that can cause severe and extensive damage to
public infrastructure, private property, and coastal marshes. Delcambre work S/?OP participant, AP”'[ 2016

Furthermore, barrier islands also function as historic and
recreational sites for many locals and visitors to the region.
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ECOSYSTEM-BASED RESTORATION IN

COASTAL LOUISIANA

Over the past century, coastal Louisiana has experienced a globally high rate of land loss from
many causes including sea level rise, subsidence, saltwater intrusion, and reduced sediment
flow.>#19:192 Despite decades of planning and investment in a diversity of projects through to the
early 2000s, continued high rates of land loss indicated a need for an integrated and systems-

scale approach to coastal restoration planning.

103

In 2005, communities and ecosystems of coastal

Louisiana were heavily impacted by two major hurricanes, Katrina and Rita, providing the
impetus for establishment of the state Coastal Restoration and Protection Authority (CPRA)

to coordinate an integrated and coastwide plan to achieve a safe and sustainable coast.’®10%104

'The development of a Coastal Master Plan for coastal Louisiana provides a framework for
identification, prioritization, and tracking of restoration and protection projects and efforts across
the coast.’®1%1% The need to be coastwide, include large scale projects, and result in sustainable
communities, infrastructure, and ecosystems has highlighted the need to consider a range of
approaches, with a strong focus on a diversity of ecosystem-based approaches including coastal
forest conservation, crevasses and river diversions, marsh creation, vegetation planting, oyster reef
establishment, and barrier island restoration.

Coastal forest conservation

Protecting areas of coasfal wefland that

are still intact, such as large areas of the

Aichafalaya River Basin, to mainfain the
freshwater resources, flood protection
and wildlife habitat of these areas.

Crevasses + river diversions

The establishment of openings or
channels through the banks of the river
(crevasses| or developing built structures
(diversions) fo distribute river water and
sediment info adjacent basins, fo restore
natural processes of sediment deposition
and fresh marsh growth.

Marsh creation

Marsh creation through use of dredged
sediment into bays, ponds, and canals,
frequently using a pipeline conveyance
for sediment placement. Also includes
development of "marsh terraces,”

the creation of bare soil segmented
ridges and emergent marsh with
excavated subtidal sediment from the
adjacent area.'?”



RESTORATION

HABITAT TYPES

@ Coastal forest conservation areas - Forested wetland

@ Vegetation plantings
@ Marsh creation projects
@ Oyster & artificial reefs
@ Mangrove plantings

Vegetation planting

In areas where coastal vegetation has
become degraded or areas of active
marsh creation, coastal forest trees,
marsh grass, and mangrove frees can be
planted to stabilize soil and encourage
sedimentation, as well as providing

additional habitat for fish and shellfish.

B Fresh marsh
I Cooastal marsh

Aquatic vegetation i

[ Oyster reefs

Oyster reef establishment

Various bioengineering approaches
establish a sfructure for the establishment
of oysters, with the potential for these
reefs to expand and be selfsustaining,
providing shoreline profection as well as
other ecosystem services.

*Data sources: Coalition to Restore Coastal Louisiana; Louisiana Coastal Protection and Restoration

Authority; NOAA Restoration Cenfer.

- Open water

i Mangrove range

I Barrier island complex

Barrier island restoration

Restoration projects protect and restore
island fopography, ecosystems, and
natural processes. Strategies include
placement of dredged sediment to nourish
beaches, build dunes, fill breaches, or
increase elevation; placing structures such
as breakwaters to reduce wave impact
along shorelines; planting vegetation; or
building sand fencing to trap sediment.
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COMMUNITY IDENTIFIED POTENTIAL RESTORATION OPTIONS

DELCAMBRE

FUTURE RESTORATION & PROTECTION:
IDENTIFIED OPTIONS AND SITES

Despite most residents living inland, 15-30 km (9-19 miles)
from the coast, they consistently suggested that forms of
marsh restoration and shoreline stabilization were key for
protecting their communities. They noted places along
several canals adjacent to Vermilion Bay that have been
reinforced by concrete or rock barriers that abate erosion
from storms and passing boats. Regularly dredging and
using dredge material to help rebuild coastal marsh was
mentioned numerous times, as well as the success of
volunteer planting programs that restored parts of the coast
around Vermilion Bay (particularly those initiated by the
Coalition to Restore Coastal Louisiana). Alongside these
suggestions, residents also emphasized putting flood control
structures on existing canals—such as Bayou Tigre and the
Delcambre Canal—that could be used to help block storm
surge from backing up into communities farther upland.

Coalition to Restore Coastal Louisiana (CRCL) volunteers planting
7,200 smooth cordgrass plants on terraces near Cole’s Bayou in

Vermilion Parish on September 6th, 2013 (left, middle, right).

TOP 5 LOCATIONS OF CONCERN

LOCATION FREQUENCY
Local bayous and canals 23

Area schools 19

Vermilion Bay 15

Town of Delcambre + Port of Delcambre 14

Avery and Jefferson Islands 6

“Some shoreline protection projects
have worked, especially those in Little
Vermilion Bay. Little Bay is the place
we always get caught in the mud flats.”

Delcambre workshop participant, April 2016



Lake Fausse
New Pointe
Iberia State Park
Jefferson

Island \BER\ A

Delcambre Attakapas

Island WMA
Avery

VER MILI O N palmetio Island Island

White Lake Wetland State Park
Conservation Area

Cypremort
Point
State Park

Rainey Wildlife
Refuge and Game

WMA Preserve

Rockefeller

Marsh
Island WMA

RN \\ost frequently identified as a priority for resforation

Hotspots of community identified locations for restoration, indicated by « s ;
Delcambre residents during two workshops in spring 2016. Vermilion Bay and Little

Bay have changed over the
EXISTING AND ANTICIPATED RESTORATION PROJECTS

years. It so overgrown.’ I

TYPE OF PROJECT NPURA(’;JBEECRT(S)F ORGANIZATION didn’t recognize it. Thats
what they plantea’...looks
Tr lanti 2 CRCL . . . .
D like its growing and filling
. Marsh planting and restoration 5 CPRA, CRCL, CWPPRA up since t]}e burrlcane'
Planting programs
Sediment and nutrient frapping »
. including terracing o CPRA, CVVPPRA aregOOd.
Bank stabilization/ , Con Delcambre workshop participant,
shoreline profection g ﬂpml20]6

CRCL = Codlition to Restore Coastal Louisiana
CPRA = Coastal Protection and Restoration Authority
CWPPRA = Coastal Wetlands Planning, Protection and Restoration Act
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COMMUNITY IDENTIFIED POTENTIAL RESTORATION OPTIONS

ST. BERNARD

FUTURE RESTORATION & PROTECTION:
IDENTIFIED OPTIONS AND SITES

Past and potential restoration projects were a significant topic
of conversation throughout both workshops. Dredging and
pumping sediment was a critical technique many participants
emphasized as a strategy that could produce desired results in
a short time frame. The ability to do strategic and controlled
marsh restoration was highly valued by many participants.
Others also emphasized the need to rebuild and revegetate

ridges following the historic bayous that meander out towards

Breton Sound, emphasizing Bayou La Loutre Ridge and
the ridge following Bayou Terre Aux Boeufs in particular.
Participants discussed efforts to replant cypress trees on
historic ridges and the significance of the ridges for the
marsh ecosystem. Participants also pointed out the need for
reductions in clear cutting of existing forested wetlands for
development, with particular emphasis on forested wetlands
on private property.

Another area identified as significant for restoration was the
Chandeleur Islands. Rebuilding and sustaining these islands
was considered key for making all the other projects on the
coast more resilient over time. Describing them as the “root”
on the “house of coastal restoration,” barrier islands are the
first line of defense against hurricanes. However, because

the Chandeleur Islands are federally regulated as part of the
Breton National Wildlife Refuge, the ability of local and
state authorities to initiate restoration projects is a challenge.
This once again reinforces the myriad bureaucratic challenges
that undermine the restoration projects that members of the
coastal community would like to see built.

TOP 5 LOCATIONS OF CONCERN

LOCATION FREQUENCY
Fishing villages 29
Breton,/Chandeleur Sound 23
Caernarvon 14
Lake Lery + Big Mar 13
MRGO 12

Bayou la loutre + Bayou Terre Aux Boeufs 11

1 shrimp for a living. And I shrimp out
here where there are times when I don’t
even get a slack tide and the reason for
that is because we lost all these little
islands [Chandeleur Islands| and the
tide just doesn’t slow down. . .1t just
comes in and goes back out. .. we don’t
get a slack tide in the bayou.”

St. Bernard workshop participant, May 2016

Coalition to Restore Coastal Louisiana (CRCL) and Lake Pontchartrain Basin Foundation
worked to reforest coastal forest habitat near St. Bernard by planting 5,000 bottomland
hardwood trees over 25 acres. Volunteers participate at a planting event on March

19-20th, 2015 (left, middle); restoring barrier islands (right).



Bayou Sauvage Urban
Wildlife Refuge @)

Biloxi WMA

St Bernard Yscloskey

Delacroix

<

Bohemia
WMA

NN \\ost frequently identified as a priority for restoration

Hotspots of community identified locations for restoration, indicated by St.
Bernard residents during two workshops in spring 2016.

EXISTING AND ANTICIPATED RESTORATION PROJECTS

NUMBER OF

TYPE OF PROJECT PROJECTS ORGANIZATION
. Tree planting 10 CRCL
. Marsh planting and restoration 4 CPRA, CWPPRA

Sediment and nutrient frapping
. including terracing ] AN
. Bank sfobilizotion/ shoreline 3 CPRA

protection

CRCL = Codlition to Restore Coastal Louisiana
CPRA = Coastal Protection and Restoration Authority
CWPPRA = Coastal Wetlands Planning, Protection and Restoration Act

Chandeleur
Islands

Delta
Wildlife

Refuge Pass A
Loutre WMA

“Dead oyster cultch can
providea foundation for
restoration.”

St. Bernard workshop participant,
May 2016
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FORESTED WETLAND

AGRICULTURE

DEVELOPED

FRESH MARSH

AQUATIC
VEGETATION

ECOSYSTEM-BASED RESTORATION OPTIONS

Sand & mud for habitat creation
Reef building

Dune restoration and sand fencing

Pest control

COMMUNITY-IDENTIFIED VALUES AND THREATS W High volue M High threat I High value/high threat

&

4

h

4

Not identified

¢

ST. BERNARD DELCAMBRE

by communities

G

A

AGRICULTURE

DEVELOPED

FORESTED WETLAND FRESH MARSH

AQUATIC
VEGETATION

Linking community identified areas of value and threat to habitat types present within those areas
has the potential to assist in prioritizing ecosystem-based restoration options in those locations.
Applying locations of community identified values and threats to locations of mapped actual or
potential habitats indicated that there were differences in identified value and threat between habitats
and differences between Delcambre and St. Bernard. In the area of focus, fresh marsh occurs in areas
identified as high value and high threat by St. Bernard residents, whereas in Delcambre large areas
where fresh marsh occurs were identified by residents as high value but not currently as high threat.
Similarly, where agricultural and developed areas were identified, in the St. Bernard area of focus they
were consistently identified as high threat, whereas in Delcambre they were often classified as high
value without additionally being identified as high threat.

Refer to pages 20-33 for complete list of ecosystem-based restoration options. Refer to page 42 for maps showing value-threat matrix.



COASTAL MARSH OYSTER REEFS OPEN WATER MANGROVES BARRIER ISLAND
COMPLEX

Not identified Not identified

by communities by communities

Not identified |

by communities

COASTAL MARSH OYSTER REEFS OPEN WATER MANGROVES BARRIER ISLAND
COMPLEX

“There used to be a lot of land from our camp to the Intracoastal,
but now its just a hop, skip, and a jump to Vermilion Bay. In our
current camp, we used to have marsh between us and the bay, but

now the bay is right there. It 5 scary. Now were worried about the
hurricane because we don't have the land to protect us.”

Delcambre workshop participant, April 2016
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APPLICABILITY OF DOCUMENT & APPROACH

DELCAMBRE

New
Iberia

Lake Fausse
Pointe
State Park

Jef?erson
Island
Attakapas

Delcambre Island WMA

Avery
Island
Palmetto Island
> State Park
Conservation Area

Cypremort

Point
State Park

Rainey Wildlife
Refuge and Game
Preserve

Marsh
Island WMA

15
miles
HHFEF—F  F——Fkm
15 30

B High value

B High threat

Value-threat matrix map, developed using input from Delcambre residents,
gathered during two workshops in spring 2016.

ST BERNARD

10

B High value and high threat

Bayou Sauvage Urban
Wildlife Refuge

Chandeleur

Islands
Chalmette

Biloxi WMA
St Bernard Yscloskey

Delacroix

Port
Sulphur

Bohemia

B High value M High threat

Value-threat matrix map, developed using input from St. Bernard residents,
gathered during two workshops in spring 2016.

B High value and high threat

VALUE-THREAT MATRIX

low or not  High
identified

identified  High

Low or not

COMBINING COMMUNITY
IDENTIFIED VALUES & THREATS

'The value-threat matrix is a framework
for analyzing the outputs of community
knowledge mapping in order to identify
locations where coastal protection and
restoration would be most valuable from
the perspective of local residents. A map
was developed from the interpolated
knowledge maps for each community,
using the categories in the “value-
threat matrix,” based upon the average
number of times a site was mentioned
by workshop participants. Locations
that workshop participants identified
more often as being both high value
and high threat represent the greatest
potential for restoration from a social
impact perspective. This framework also
identifies locations of high community
value that are perceived as low threat, as
well as those areas of high threat that
are not identified as having high social
or community value. Areas of high value
that are not identified as being at threat
could represent a source of perceived
community strength.

'The results should be interpreted with
caution, as many locations identified
rarely or not at all, may be locations
which residents may not have any
experience with, particularly those far
away from the study site.



CONCLUSIONS

RECOMMENDATIONS

Community resilience in coastal Louisiana
depends upon social, cultural, and economic
wellbeing, which relies upon the wealth of
natural resources that are provided by an
intact and productive coastal ecosystem.

* Integrate local knowledge with accumulated technical scientific knowledge

to fully understand the complex linkages of key ecosystem functions and
protective, social/cultural, and economic ecosystem services.

Ecosystem functions are natural processes
which can potentially be used by
communities as an ecosystem service, for
example, the support of abundant fish
populations is an ecosystem function that
provides potential economic and socio-
cultural ecosystem services.

Increase awareness and understanding about ecosystem functions in
different habitats and their potential to provide protective, social/cultural,
and economic ecosystem services for communities.

Better quantify ecosystem functions (non-monetized) delivered by
different ecosystem-based restoration actions to assess potential delivery
of protective, social/cultural, and economic ecosystem services (monetized
and non-monetized).

Habitat-targeted ecosystem-based restoration
can maximize delivery of ecosystem functions
and associated ecosystem services.

Build community and coastal resilience and sustainability through
restoration of key ecosystem functions.

'The success of ecosystem-based restoration
projects varies with geographic location and

habitat type.

Recognize the external constraints (e.g., hurricanes and sea level rise) on
realization of ecosystem functions following ecosystem-based restoration
actions.

Many coastal residents feel that their local
knowledge is not ultimately accounted for
in the coastal restoration planning process
within their own communities.

Use coastal habitat types to support engaged discussion and feedback on
prioritization and viability of coastal restoration options.

Develop a community derived value-threat matrix through participatory
mapping and citizen engagement as part of the restoration planning process.
Link coastal habitat types and the value-threat matrix to help prioritize
key locations for restoration and identify appropriate restoration actions to
maximize community resilience.

Community and scientific workshops in Delcambre,

St. Bernard, and Baton Rouge, in spring 2016.
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