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Incorporating climate changeinformation and resilience strategies -
when planning, designing, implementing, and managing. restoration

and conservation projects to enhance longevity-of Saltmarsh areas
and health. e




When is Saltmarsh Adaptation Needed?

— Sea level rise/storm events or

\ Whole

other disturbances P WY i
— Vegetation Dieback e
] ] ] % Runaway marsh fragmentation
— Interior ponding expansion § D /> D D
- Fragmentation 5
- Erosion/Sediment Loss and & MR e SR o IR
Reduced Carbon storage st

—- Low elevation capital
- Open water conversion Vinent et al. 2021




Saltmarsh Adaptation: MD Targeting & Tools

Health USGS Unvegetated to Vegetated Ratio  https://www.usgs.gov/tools/natio
nal-uvvr-map

Lifespan USGS Chesapeake Bay Marsh Lifespan https://www.usgs.gov/data/lifesp
Units an-chesapeake-bay-salt-marsh-

units

Future Wetland Extent Sea Level Affecting Marshes Model https://warrenpinnacle.com/prof/
SLAMM/EESLR_MD/

Migration Corridors DNR Wetland Adaptation Areas https://dnr.geodata.md.gov/Coas
talAtlas/

Coastal Protection DNR Marsh Protection Index https://dnr.geodata.md.gov/Coas
talAtlas/

Marsh Management TNC Chesapeake Bay Marsh https://www.maps.tnc.org/marsh

Management Decision Tool -management/



USGS Marsh Health & Lifespan
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UVVR, Elevation, and Sea
level Rise Vulnerability as
indicators of marsh
lifespan




Sea Level Affecting Marshes Model (SLAMM) rerun using 6 éQMARYLAND
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sea level rise scenarios

* Range of GHG emissions
and likelihood scenarios

~&— 1% Probability, Growing Emissions 7 .
—&— 5% Probability, Growing Emissions ‘ representlng 2-7 ft SLR by
17% Probability (Maximum of likely range), Growing Emissions b A 53 2 100
50% Probability, Growing Emissions po : P ° Scena rIOS represent
~@— 50% Probability, Stabilized Emission . 4 . .
o T , i w3 «—  different risk tolerances
50% Probability, Paris Agreement Emissions 7 ) )
A > * Low risk tolerance = risk
| averse (ex: critical
& » 3.1

infrastructure planning)

® 25 e High risk tolerance = some
2 risk is OK (ex: habitat
planning that is adaptable)
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SLAMM Results for 17% Growing  swmamaao
2050, 2070, & 2100 'h
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https://storymaps.arcgis.com/stories/b97fcfa6836c42dcafd64be91ad2f1fe
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Coastal Protection Benefits SE SN

With four feet of sea level rise by the year 2100...
Less marsh means less wave energy reduction . Where are wetlands

(especially during storm conditions) buffering people from
coastal hazards?

 How will these ecosystem
services change over time?

 Where should we prioritize
restoration to preserve
these benefits?

Wave reduction
400m of marsh can
absorb wave energy

Weak wave reduction
Lack of an effective
marsh buffer



Marsh Protection Potential Index
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2024 Update to
Consider:

e Population, Social
Vulnerability &
Flood risk data

e USGS UVVR &
Marsh Lifespan

e Marsh Width

e Wetland
Adaptation Areas



Adaptation to climate change requires diverse
site-specific solutions, including conservation,
management, and restoration over the short

and long term.
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Chesapeake Bay Marsh Management
Decision Tool

— Shoreline protection (ex: living shorelines)

— Hydrology/Improvements in hydrological
connectivity (ex: runnels, ditch filling/cleaning,
channel alteration, culvert replacement)

— Sediment management (ex: beneficial use of
dredged material/thin layer sediment placement)

— Marsh migration buffer zones (ex: easements)
— Water quality improvements

— Endangered species management

— Invasive species removal/treatment

— Vegetation enhancement

Marsh Management chesapeake Bay

User Questions
1. Are ghost forest present in your marsh area? i

() Yes/Uncertain () No

2. Are there currently culverts within the marsh? i

O Yes/Uncertain () No

3. Are there any dams present upstream of your watershed? i
() Yes/Uncertain () No

4. Are there ditches with plugs in your marsh? i

() Yes/Uncertain () No

5. Are there impoundments present in your marsh? i

() Yes/Uncertain () No
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Marsh management bechniques o improwe  haydrological
corrmctivity aim o resone physizal, cremizal, and bickagical
camporents of the marsh that have been afered due i
carsiruction of human settlements, roads, of negative impacts
from prewious Mling and dikirg of the marsh. Examples of
These fechniques are cul vert sizing for tidal passage, ditzh plug
removal, creek extension, conversion of Impourdments o
salimansky, ard runneling or tidal channel restaration.

= Cubuest siving for tidal passage

Expansion af culvert size in saltmarshes & wsed o resione
Ppddrolagy of aquatic RGhRats hat have partial ar completely
resiricted tidal flow. Comstruction of dikes, causewsys, ard
coastal developmerd Fas inewifably resulied in lms of
salimarsh  habital, species, and primary productiviy.
Therefore, culvert expansion can improve marsh health by
enhanzirg  hydrokogical connection and allowing  mansh
ecclogical funziions o be enhanced”. For marsh health, sizing
should alse cansider placerment of the culvert to be alipred &
rreach as pousible with the: natural stream ta avaid borbulerce
and allw Tish migration, type of £ulven [open.bos culverts &
opposed o pipe culverts are preferned for fish), including
Bank-s0ge area that Weal-SWwIriing ONEANSNG A USE, &
weell 35 imierral ha bitat prevsion”.

An example where culvert expaniion was used to enhance
ticlal Thow i @ prcject in Egery Flabs, Texas. Egery Flats has last
significant area of salimarsh habitat due to road censtruction
since 1845, Folowirg the corstnuction of the new cuberts,
they planbed marsh grass bo impulse the recosery of the
wegetation. Tre ooat o FERkCe CUNENS tan dRfer by hoca tion
and restoratian chjectives, bul an average  plarring,
coPatruction, and MORtaning can range from 520,000 to
55,000,000 Articpated effort to apply ths type of
management technique can b categorised & 4, hased on the.
time and canstruction werk fequined o complEte &
replacemens of culerts. b T IMDOTLaNt to coreider that
restoration of ecalogical TURCHONS in 3 Marsh can taie rom
years io decades and menitering should be irciuded a5 a part
of the management sirategies post-comiruction.

Hipare 1. Extrerts before nv offer e for lidal psoge b Egeny
Hdots stk Tenzi. Sosror: Buithing Conservation s

Ditch plugs are srall earthen dams across & drainage ditch,
that were used previouslyin Tamming practices. Removirg ditch
Plugs in marshes & a tezhnigue used 1o restone the tidal Mow
and oran the estem of water, reduting flacsing and
inundation in high mardhes. B consists ol using small
ENCIVALAT o femowve Che sediment hiocking the ditch,
carefully creating a charrel to improve  hydrological
canrection. The Parker Wikdife refuge on Plum Sland in New
England remerid 3 total of 23 teh plUgs in 2019 This project
el i 3] Now Restoration s ipraved re.ve petation
o the warsh® Cost of Bhis techinigue s ko companss to ather
FESIONatiaN EROEEErs Fu small EXcavators can b rented at 5200-
5500 per day, in additian o |abar costs.

iigure 2. Gitsh vy removal of Che Pt Wil Sefige in New
Eghasd Soaree.

= Ceeek Etensies

This restaration practice consists af coraanacting, extending, ar
miliing areas of the Marsh ta connect it with the reanest
creel. This technigue oould aka irsabe, masifications in the
length of & ereek, bed, charrel, or bark with the goal of
reducirg pording in the manh irarsition 2ane. Creek
exiensicn & achiewed by connecting the wetiest part of the
rrarsh toa neterork of already exiting cree ks and then to cpen
wweaner, Farm Creek Marsh in Maryland i a case sxample where
ek exiension was implemeried in 2018 This project had a
et of 5475,000 and construsbed 3 500-fook (150 mjextensian
o connest the detericrating marsh with the rearby cresk,
1sing @ |ow ground pressure eacaator’,

= Caswen impoundments bo salmarsh

SASFSh i mant Wi & Cechrique e in the gary 19706
o contral mosqutnes, by Rooding areas ol the marsh.
HowEEr, IMEoUndimE s aka alter or prevert natural tidal
enchangs, which ean result in less sediment and ratrient
supplies to the marsh®. The process of  converting

Management Strategy: Marsh
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Project:

- 1,100 linear-foot living shoreline
Deal Island - Dunes with high marsh and dune grass plantings

Somerset County . Breakwaters with pocket beaches
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Project:
Tilghman on the
Chesapeake

- ~975 linear-foot (vented marsh sill, concrete oyster break,
marsh migration corridor, sand dune) living shoreline

- Upland stormwater features (meadow, non-tidal wetland)

Talbot County



Beneficial Use of Dredged Material:
Wicomico River Maintenance Dredging

— Somerset County

— 161 yd3 dredged
material

— Target elevation +3-
3.5 MLLW (1.8ft - 2.3t &=

https://www.nab.usace.army.mil/Missions/Civil- NAVD88)
Works/Wicomico-River-Maintenance-Dredging-Project/



Thin Layer Sediment Placement: AWMARYLAND
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Chesapeake Bay Environmental Center

* Queen Anne’s County * Elevation target based on existing high
* 8,494 cubic yards of dredged material marsh vegetation/elevation and contingent
* 4 acres wetlands on available material/settlement (expecting

4-6 inches)



Coastal Resilience Easement Example

Conservation easements to protect existing
saltmarsh, manage marsh migration corridors,
and facilitate land transition to healthy salt
marsh on parcels subject to sea level rise.

— 10-year Management Plan |
— Development setbacks and impervious surface / -~/
limits (7% W
— Delineate wetland migration buffer 4 &&} :
— No conversions, fertilizer or pesticide applications Change Point Easement, Talbot County, 2021

— Identify viable restoration opportunities (living
shorelines, vegetated buffers)

— Seeding and planting
— Control of Phragmites and other invasives

— Reduce mowing turf grass up to the water's edge in
favor of native buffer plantings




Selecting Adaptation Options

Consider:

— Site Conditions
(elevation, vegetation)

— Sediment Availability \

— Lifespan of practice S—
— Local Buy-in = i — —

— Prioritization/Funding

TNC Marsh Management Conceptual model



Data available
on the MID
Coastal Atlas
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