Coastal Wetlands
Formation, Functions, and
Susceptibility
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What is a wetland?

 Wetlands are distinguished by the presence of
water, either at the surface or within the root
zone

 Wetlands have unique soil conditions that
differ from adjacent uplands

 Wetlands support vegetation adapted to the
wet conditions- flood-intolerant plants are
absent, as well
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Wetland Components

 Hydrology

USGS 87381328 Houna Navigation Canal at Dulac, LA

— Frequency
— Duration
— Intensity :
— Flow ‘ |
e Several sources
— Rain

15 16 17 18 19 28 21 22
2013 2013 2013 2013 2013 2013 2013 2013

- Su rfa ce fIOW (fIOOd i ng ==== Provisional Data Subject to Revision ====
from rivers streams)

— Groundwater
— Tides
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Wetland Components
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 Multiple pathways out

USGS 87381328 Houna Navigation Canal at Dulac, LA

of the wetland
— Evaporation/plant use
— Seepage into :

groundwater P
— Flow/tides |

Nov Nov Nov Nov Nov Nov Nov Nov
15 16 17 18 19 20 21 22
2013 2013 2013 2013 2013 2013 2013 2013

=== Provisional Data Subject to Revision ====

e Directly influences soil
and plants
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Wetland Components

e First, what is soil?

— Composed of mineral
material (sand, silt, clay)

— Upper limit is air or
shallow water

— Lower limit is bedrock or
limit of biological activity

— Consists of “horizons”
formed through
additions, losses, and
transformations
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Wetland Components
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Wetland Components
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e Soils influence
— Water flow and storage

— Nutrient (nitrogen and
phosphorus) storage

— Oxygen availability

— Plant type and
abundance
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e Wetland Plants
— Tolerate flooding

e Low oxygen in soil

— Structural adaptations to
flooded conditions

— Able to disperse

— More competitive than
“upland” plants




\ _;‘sretla n d S fo rm ?

-/
— L v .—,_._——-
z T it

1. Water delivers
sediment

2. Sediment stores
water, plants
colonize

3. Plants trap
sediment,
accumulate sub-
surface “stuff”

4. Feedback
continues
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Wax Lake Delta

Atchafalaya Bay . Atchafalaya Delta
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Missouri
River Basin

Arkansas - White
River Basin

Upper Mississippi
River Basin

Ohio
River Basin




Salé-Cypremort 4600 years BP

Cocodrie 4600-3500 years BP
[ reche 3500-2800 years BP
St. Bernard 2800-1000 years BP

Lafourche

. Plaquemine

Balize

1000-300 years BP
750-500 years BP
550 years
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Over 30,000 km? of
wetlands
Losses of >100 km? per |
year over the last 50 ‘
years

Accounts for 80% of

coastal wetland loss in
US

More on this later...
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On the marsh surlace, dead plant
malter is colonized by bacleria,
furgl and protozoans, making &
rich food caled derius.

Small inveriebraies Iving in the marsh
COrSUME detritus and other rvertebrates.
These may include crabs, amphipods,
shrimp and worms.

AL high ide, mummichogs, siversides §
and other small 1sh saim from A
e creeks amo T fooded marsh 10

feed on delrilus and inveriebrales.

st nash
D e I
= |
~ f =N i Fished spedes such as siripad base
t 4 and winter fiourder eat small fish
hay \ and invensbestés in the marsh and
o Wy} —— hen leave the marsh, bringng
% nurinls 1 offghore ood webs
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Basic Saltmarsh Zones

tal Wetlands

Submerged Intertidal Supratidal
Spring High Tide™ A\ ﬂ N \\ |
JHigh Tide \R A Musirat
ﬁ [ I N Clapper Rails ”" Great Blue Heron
Meadow Vole
Low Tide Caa. T Ricbed Mussels
Fiddler Crabs
altie Crab Killiefish
Marine Algae Saltmarsh Cordgrass Saltmeadow Cordgrass Giant Reed
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e Refuge for fin and
shellfish .

— 1.1 billion Ibs/year in
landings (75% depends
on wetlands)

— Accounts for 16% of
nations fisheries harvest
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* Water storage
e Coastal protection from floods and hurricanes

— Slow the movement of water
— Dampen the strength of storm surge

A Maximum Attenuation : g:ormg« B Maximum Attenuation : §§°""Q
=[A orm = orm
A, = [0S/ox]/oW, ® Storm C A, = [@S/ox]/oW, o Storm C
o Storm D i ° @ Storm D
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Source: Barbier et al. (2013) PLoS ONE



Dauphin Island, Alabama

September 17, 2004, Post Ivan August 31, 2005, Post Katrina

June 25, 2008, Baseline September 14, 2008, Post Gustav & lke
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* Important sinks for
nutrients (nitrogen and
phosphorus)

— Water quality

e Stores carbon (carbon
sequestration)

A quick primer on
microbes...



Think of microbes as little people...

(" )

Hi, I'm a
microbe!

...Wwho need to eat (carbon) and breathe (oxygen)

This is what we do, we need oxygen to get the energy from our carbon source (food)



Think of microbes as little people...

This is called denitrification, and
it removes nitrogen from the landscape

C6H12O6

...Wwho need to eat (carbon) and breathe (oxygen)

This is why microbes are cooler than we are...



Think of microbes as little people...

This is called sulfate reduction

H,S
Co,

C6H12O6

...Wwho need to eat (carbon) and breathe (oxygen)

Out of nitrate? That’s fine!
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* These are known as
anaerobic processes (no
oxygen)

e Much slower and less
efficient than aerobic
respiration (involves
oxygen)

* Therefore, the carbon
source is stored in the soil

— Less CO, emitted to the
atmosphere
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Why remove nitrogen at all? -
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Bottom-water dissolved oxygen across the Louisiana shelf from July 22-28, 2013

'l n &
.:f - Data source: N.N. Rabalais, Louisiana Universities Marine Consortium, R.E. Turner, Louisiana State University
Funded by: NOAA, Center for Sponsored Coastal Ocean Research

Distribution of the concentration of bottom-water dissolved oxygen along the Louisiana-Texas shelf, July
22-28, 2013. The dark line delineates the area where the dissolved oxygen is less than 2 milligrams per
liter, or hypoxia.
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Area of Mid-Summer Bottom Water Hypoxia

* Nitrate in the water
Causes a bloom Of algae s (Dissolved Oxygen < 2.0 mg/L)

20,000 -

e Microbes consume the

et e Hr lll””lll Ui I”I

Sq re kilometers
§

t’]e Water (thlnk Of 4‘"&”4"?ffﬁ”ffe*#*“ffe*@ffﬁé’ﬁa’ﬁé’fw'e”

t 1em aS the kld neys Of Bottom-water hypedwmuc‘esnm tes fro :;;;;2013 Although so. mpp g onducted
in 1989, the complete survey was not conducte d a’ ta ( n.d.). The ﬁ e-yea 'ng average

the |andscape) cndipentf M Epontrintianabis ertal yha ke Scontal s



Where does the nitrogen come from?

Cities

Sources: Messsgo Rver/ Gu of Mesico Watershed _)
Notriert Task Foros, Guff Hyposis Arvuedl Fegort, 2008,
USDA statistios on-ine, a00issed in March 2010
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Over 30,000 km? of
wetlands
Losses of >100 km? per |
year over the last 50 ‘
years

Accounts for 80% of
coastal wetland loss in
US

And now it’s later...
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 There are two primary drivers of coastal
wetland loss in Louisiana

— Lack of sediment delivery
— Salt water intrusion

 These are big picture threats

— Can be direct and indirect
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Wax Lake Delta

Atchafalaya Bay . Atchafalaya Delta
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Missouri
River Basin

Arkansas - White
River Basin

Upper Mississippi
£ River Basin

Ohio
River Basin
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The Non-Powered Dams with Potential Capacity Greater than 1 MW A

Legend
Potential Capacity (MW)
* 1-30MW
® 30-100 MW
@® 100-250 MW
@ 250-496 MW

Major Rivers
Major Lakes Map riormaton sas compied Yom De test Ivistse Kutes e i Energy Efficiency & () AK
et e o ENERGY Renewable Energy RIDGE
B State Boundary [ ] —

Figure ES-1: Locations of the top non-powered dams with potential hydropower capacities greater
than 1 MW
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MASTER PLAN TO PROTECT AND s
RESTORE LOUISIANA’S COAST ® ot

Draft master plan would spend $50 billion over 50 years on ¥ \NZ/
hurricane protection and coastal restoration, including 3

500-year protection for New Orleans, and the use of Lake

sediment diversions, dredging and pipelines to rebuild Maurepas

wetlands throughout the area. Lake

Pontchartrain

/ Szdjn

\lo/
Donaldsonville
Garyville LaPlace
Convent Kenner e {
Mississippi Metairie  Orleans
Destrehan Chalmette
River @q>
Lac des @
©! Allemands Luling West Bank .
LEVEE = ngﬂsie
CONVEYANCE CHANNEL IMPROVEMENTS
New or realigned channel Includes 500-year \
to divert river water and improvements for Lake [
Morgan City sediment to wetlands. Raceland  New Orleans area,  Salvador
new 100-year
levees in Slidell,

LaPlace, Lafitte.
Houma

Larose

» Pl

MISSISSIPPI o

Bay

Bl Mississippi Sound

SHORELINE PROTECTION

Breakwaters to reduce wave
energy on shorelines in bays,
lakes, sounds, bayous and
navigation channels.

‘ 3 MARSH CREATION
-~ Building wetlands in
2l vy open water by

sediment dredging
and placement.

Most projects involve
moving sediment by
pipeline.

./;/ﬁ&} .

Chandeleur Sound

to build and nourish wetlands.

SEDIMENT DIVERSIONS
Use of channels or structures to
f divert river water and sediment

Breton Sound

O = DIVERSION INFLUENCE AREAS

Outline of areas where new

Q%/ wetlands are likely to grow or be
nourished by diversions.
{f =
Barataria -
Atchafalaya N Bay Gulf of Mexico
Bay ) lé o 9% —— Mississippi River
\ / '
- / | // i / ‘ c"‘?f::ﬁ
= \ y Losvila A k. G:' ’r]lnd o, Venice
P et sle
Plaguemines
s 3 RIDGE RESTORATION e
Bay Re-establishment of historic
5 miles ridges with sediment, vegetation
= BARRIER ISLAND/ to cgreate “speed bumpsg for
= 2 f ;
% / & = HEADLAND RESTORATION storm surge, habitat for wildlife.
= Creation and restoration of DAN SWENSON /
Gulf of Mexico dune, beach and back barrier ;”E T"“':ES':F:Y‘W:
ource: Coas! ‘otection
marsh along coast. and Restoration Authority
KEY: — Levees @’—?>Diversions Diversion influence areas [_7 Marsh creation == Shoreline protection ==Ridge restoration = Barrier island restoration == Conveyance channel




MASTER PLAN FRESHWATER AND SEDIMENT DIVERSION PROJECTS
@)
QO Slidell

West Maurepas

Diversion @ Lake Pontchartrain

LaPlace

Q Ne!
Orie:ns Lake
Bayou Q Borgne
Lafourche Central Wetland Diversion

Diversion  wississippi River Upper Breton Diversion

Atchafalaya River

Lake
i I ; g 3
Morgan City Houma pagdor Mid-Breton Diversion Brato
O » -
Mid-Barataria Sound
Diversion
Increased @ Lower Breton Diversion
Atchafalaya
Atchafalaya Flow Barataria
River Bay Lower
Diversion Barataria
0 Diversion
Terrebonne Grand Isle
Bay
5 miles Gulf of Mexico
I

NOLA.com | The Times-Picayune




The rate of sea-
level rise ks projected

to accelerate 2-5 fold over
the next 100 years. The delivery
of sediments to coastal wetlands is
extremely important in determining the
potential of these systems to maintain
themselves in the face of current and
future sea-level changes.

But sediment is only one problem...




Spring high tide © we—
High tide ©w—
Low tide ©"—

_— Sea Lavender
_—— Sea Couch Grass

O Upper

Marshes 3

=0 Creek

O Upper
Marshes

-

_——— Sea Meadow Grass

Sea Manna Grass
/ CorglGrass (
/ asswort (pionee
//_— Eelgrass
_off _—Algae
v OMudflats _§

-

- r

-
-
~

~. --OlLower
3 Marsh _-

Decreasing
frequency of
tidal submergence,
decreasing salt tolerance

This is where microbes come in as major players...




Think of microbes as little people...

This speeds up respiration (eats up the

carbon in the soil), leads to subsidence This is called sulfate reduction

HS
H,S
Co,

...who need to eat (carbon) and breath (oxygen)

Remember this?
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Oiled Marshes

r* =0.50
p <0.001

200

T T T
o o o
e} o o
— —
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Unoiled Marshes

0.88

r* =

200

T T T
o o o=
0 o Lo
— —

(los 6 00T/d Bw) ISd

Fe (mg/Q)



Results?

Greenhouse Gas Fluxes

12000
1 Unoiled marshes B
B O
10000 - Oiled marshes l
5 E 8000 -
LL
=
O =~ 6000 -
© 8
©
Z \E% 4000 -
2000
0

5m 10m 15m 20m

Spatial pattern only present in unoiled marshes



Results?

Greenhouse Gas Fluxes Fie~

e r—

250

1 Unoiled marshes
I Oiled marshes

200 ~

150 +

100 ~

Net CH, Flux
(uM CH, m™ hr'"

50 A

Spatial patterns differ between oiled and unoiled marshes
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