Salt Marsh Restoration Framework

e Sara P. Grady, Ph.D., Senior Coastal Ecologist

e sgrady@massaudubon.org A Ma_ss Audubon
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| work mostly in the salt marsh —it’s a muddy and beautiful
place




Ecological Restoration

The process of assisting the recovery
of an ecosystem that has been
damaged, degraded, or destroyed SER)&&2
INTERNATIONAL PRINCIPLES
AND STANDARDS FOR THE

PRACTICE OF ECOLOGICAL
RESTORATION

SECOND EDITION SUMMARY




Salt marshes are in decline

e Massachusetts: 41% loss of salt marsh
since ~1800

*Land use changes, altered sediment and
nutrient regimes

* New England rates of sea level rise are
3-4x higher than global average
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MAINE SALT MARSH and its Ecological, Social, and Cultural Connections
AND

MASS!

MARSH MIGRATION MARSH MIGRATION
PREVENTED POSSIBLE
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floods and dries out permanently wet

SUBTIDAL ZONE ' LOW MARSH HIGH MARSH ' TRANSITION : UPLAND

-Permanently inundated -Floods twice a day «Flood a few days a month -Rarely floods  -Rarely floods
-High salinity Moderate salinity ‘Lower salinity  -Very low salinity

-Wettest soil -Wet soil -Drier soil -Very dry soil



Salt Marshes Naturally Adjust to Sea Level Rise

Marshes need elevation and
Accretion vegetation to survive

Sedimentation Build up of organic
/ \ material
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Wetlands need to be..wet!

* Low oxygen in wetland soil
(especially peat) reduces
decomposition

e Carbon is accumulated and
stored
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FARMING IN THE MARSH
1700s to Early 1900s

Trunk Clearcut
(Tide Gate) Forest

Salt Hay
Farming

Tidal Inlet Eggtrhn‘:n

Terraced
Farming

Drainage Channel
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DITCHING THE MARSH
1920s to 1930s

Mosquito . Vegetation Mosquito .
Parallel Deteriorated : Mechanized
Control el . Die-off fr trol :
e Ditching Tide Gate Iflitnchin;m cﬂﬂcrl? Farming

Tidal Inlet




CUMULATIVE STRESSES IN A DEGRADED MARSH

Present Day

Ghost’ Waffle ‘Zombie’ Eroded Tidal Development Invasive

Forest Pooling Ditch Channel Enchrdn:rt;hi:sg on Species

Mega-Pool Tidal Inlet Urban Runoff
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Threats to Salt Marshes

Embankments - Too much water
(oversaturation/pooling)

Ditches - Too much oxygen
(overdraining)

Nutrients

Crab herbivory/burrowing

Altered sediment supply

Coastal Squeeze and
Nowhere to Migrate

Lower Elevation and

Sea Level Rise
Loss of Vegetation Vulnerability
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Salt Marsh Restoration Toolbox

Salt marshes need salinity and Salt marshes need sediment to
BUT too much flooding can drown , .
them! Threat - elevation loss or slow gain

Threat - formation of marsh pools Solution - marsh nourishment

Solution - runneling

Salt marshes need to drain - Salt marshes are getting

BUT overdraining leads to squeezed

oxidation & subsidence Threat - sea level rise and coastal
Threat - agricultural ditches ) development .

in the marsh o Mg Solution (in some locations) -

_ , o Marsh migration corridors
Solution - ditch remediation



~42.000 acres of salt
marsh in Massachusetts
need rstoration oday.
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Great, but how do | get there?

| Come

with me!
Let’s GO!




The Salt Marsh Framework uses geospatial

data to score salt marshes statewide by their
current Condition, future Trajectory,
and Migration potential.

Right Places @8 [ Right Time ¥
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Condition, Trajectory and Migration scores are
used to suggest Management Guidances.

Right Approach /4



The Massachusetts Salt Marsh Framework

A Salt Marsh Restoration and Management Planning Tool
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Condition, Trajectory and Migration
inform Management Guidances

— Greater Migration Potential

Y| Right Approach X

PROTECT PREPARE
ngcter Land protection and light touch Land protection and light restoration,
Condition restoration prepare for migration
~and TEND
Trajectory

Repair hydrology to improve
trajectory and prepare for migration

AMEND EXTEND

Large scale restoration to increase Large scale restoration to allow for
lifespan migration

ACCEPT

Try experimental restoration or accept loss



— Greater Migration Potential

Better
Condition
and

Trajectory

Tashmoo Chilmark Pond
Menemsha Pond
Nashaquitsa / Stonewall




”ocha Pond - Salt Marsh Framework
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Acres of Salt Marsh
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Of the ~48,500 acres of salt marsh

26428 in Massachusetts

 54% are ideal candidates for
restoration in place (Repair)

e 11% are doing well for now
(Protect/Prepare)

* 13% provide great migration
opportunities
(Prepare/Tend/Extend)

* 3% are in imminent trouble
(Accept)
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Thank you!
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