Evaluating Management Actions
to Promote Salt Marsh Resilience
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Salt Marshes in the Landscape

 \Very productive areas of estuaries (store
carbon)

 Act like “filters’ converting dissolved
nutrients into vegetation

* Provide physical barrier to buffer storm
impacts, flooding, and coastal erosion

* Valuable habitat for variety of organisms
including mussels, crabs, shrimp, striped
bass, osprey, etc.
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Marsh Loss around
Buzzards Bay
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Understanding Buzzards Bay marsh loss

° 26 - 66% Of Salt marSh area |OSt Relative Island Marsh Area Over Time
between 1938 and 2016

* Rate of loss increasing

60 -

* On each island, much of the marsh
areas lost were the lowest elevation
parts of that island
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Community Concern for Marshes

From an email to the Buzzards Bay Coalition:

“The marsh grass is dying off in patches, leaving just mud that the water now
flows into and is creating new smaller canals/rivulets when the tides are high.

The grass die-off is [a] ...recent phenomenon, within the last year from what
I've seen.

The shoreline itself, which my property abuts, has not changed or been
affected yet, though once the marsh goes | would imagine that would soon

follow.

This area has brought us so much peace and joy; we are willing to do quite a
lot to save it.”
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Marsh Loss around
Buzzards Bay

Da rtmouth

If the water stays on the marsh for too long, it drowns the plants.
Shallow water areas have the potential to expand outward rapidly, killing
vegetation and converting interior marsh platform into open water.

buzzards

an savebuzzardsbay.org

COALITION




Runnels: Adaptation strategy catching speed

 Runnels are small channels to create
tidal connection between shallow
water on the marsh surface and a creek
or ditch, following topographical low
areas or existing flow paths, and
draining root zone

* Wenley Ferguson, Save the Bay, Rl
began piloting runnels for salt marsh
adaptation around 2010
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Project Goals

* Synthesize and communicate existing knowledge on
runnels

 Test pilot runnels in Buzzards Bay

* |[dentify where and when runnels are most effective in the
context of marsh loss patterns and environmental
conditions in Buzzards Bay
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Runnel Workshop

* More than 70 scientists, practitioners, resource managers, regulators
and other stakeholders

* Opportunity to develop common understanding of potential use for
runnels in our region

* Break out sessions to examine and rank potential runnel sites




Journal article

* Overview of the history and
use of runnels

e Case study from Winnapaug
Marsh in Rhode Island

* Highlights research questions
that still need addressing
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Abstract

A prominent form of salt marsh loss is interior conversion to open water, driven by sea level rise in interaction with human
activity and other stressors. Persistent inundation drowns vegetation and contributes to open water conversion in salt marsh
interiors. Runnels are shallow channels originally developed in Australia to control mosquitoes by draining standing water,
but recently used to restore marsh vegetation in the USA. Documentation on runnel efficacy is not widely available; yet
over the past 10 years dozens of coastal adaptation projects in the northeastern USA have incorporated runnels. To better
understand the efficacy of runnels used for restoration, we organized a workshop of 70 experts and stakeholders in coastal
resource management. Through the workshop we developed a collective understanding of how runnels might be used to
slow or reverse open water conversion, and identified unresolved questions. In this paper we present a synthesis of workshop
discussions and results from a promising case study in which vegetation was restored at a degraded marsh within a few years
of runnel construction. Despite case study outcomes, key questions remain on long-term runnel efficacy in marshes differing
in elevation, tidal range, and management history. Runnel construction is unlikely to improve long-term marsh resilience
alone, as it cannot address underlying causes of open water conversion. As a part of holistic climate planning that includes
other management interventions, runnels may “buy time” for salt marshes to respond to management action, or adapt to sea
level rise.

Keywords Runnel - Salt marsh - Sea level rise - Shallow water - Climate adaptation - Coastal restoration
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Site Visits to Runnels

e Staff from all 3 regional
mosquito control agencies
to look at completed
runnels and review the
process used for site ai
selection, runnel digging,
and permitting.

 Stakeholders from Allens
Pond and non-profit staff
actively engaged in
restoration techniques
around the watershed.
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Project Goals

* Synthesize and communicate existing knowledge on
runnels

 Test pilot runnels in Buzzards Bay

* |[dentify where and when runnels are most effective in the
context of marsh loss patterns and environmental
conditions in Buzzards Bay
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'Buzzards Bay,
Massachusetts

-3 [ ‘

Replicated BACI-design

Each marsh:
5 experimental +
L 5 reference sites
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* Vegetation metrics
* Photo stations




* Buzzards Bay,

4 Massachusetts

L4

Replicated BACI-design

All sites (20)

* Vegetation metrics

Each marsh: _
 Photo stations

5 experimental +
5 reference sites

Intensive Sites (12)
Elevation
Soil characteristics

Water level

Shear strength
Water quality + TSS
Decomposition
Other environmental
variables



Pre-monitoring 2020 " L' 5.5

Runnels created Oct pi"
2020 - Feb 2021

Monitor through 2023
at least

=== Experimental-runnel site

=== Reference site

* Intensive site




Installation







Initial runnel results

Ocean View Farm - Before Runnel
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Initial runnel results

Ocean View Farm - Before Runnel
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Initial runnel results

Ocean View Farm - Before Runnel Ocean View Farm - After Runnel
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Initial runnel results
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Project Goals

* Synthesize and communicate existing knowledge on
runnels

 Test pilot runnels in Buzzards Bay

* |[dentify where and when runnels are most effective in the
context of marsh loss patterns and environmental
conditions in Buzzards Bay
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Lessons Learned

* Small scale features that target specific areas of die-back.
* Runnels are a valuable tool in an overall marsh management scheme.

* Project design is still highly context-specific, so we recommend future
runnel projects include individuals with training and experience using
the technique, or similar hydrologic management tools.

* Multiple partners provided key support.
* Continued monitoring will be useful for characterizing potential sites.
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Marstons Mills River Headwaters Cranberry Bog Restoration Project




At Barnstable Clean Water Coalition (BCWC) our

mission is to restore and preserve clean water
throughout Barnstable.

With science as our foundation, BCWC utilizes four
core components to accomplish our mission:
, , and
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Feasibility Study

Design and permitting

Monitoring
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Marstons Mills River Headwaters Cranberry Bog Restoration Project
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SITEWORKS

ASSOCIATES

THE STATE UNMIVERSITY OF MEW JERSEY

RUTGERS
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PROJECT/SITE HISTORY

2001 2006 2008 2010 2018 2020 2022

New Trails & Wetland o Habitat : Construction
Remediation Construction

TCC Founded Outdoor Restoration Restoration Complete
Plan : Started .
Classroom Concept Design (anticipated)
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PRE-RESTORATION CONDITIONS
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Clay liner

Trail system

Art and educational
programming




PROJECT DRIVERS
Public experience: noise from adjacent roads, degraded paths, debris piles
Impaired water quality (Dragonfly Pond, Teaneck Creek)
Erosion from stormwater

Infestation of invasive species
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Eroding brook

Eroding stormwater gullies
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Poor WQ in Dragonfly
Pond and Teaneck
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Debris piles (throughout)
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Noise from Degraw Ave
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Eroding brook

Poor WQ in Dragonfly
Pond and Teaneck
Creek

Eroding stormwater gullies

Invasive species (throughout)

Debris piles (throughout)

Noise from Degraw Ave
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PROJECT METRICS

Over 20 acres of habitat restoration

430 linear feet of stormwater channel restoration

300 linear feet of trail realignment

16 debris piles removed or capped
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PROJECT DETAILS — REGENERATIVE STORMWATER CONVEYANCE

Exirting storme drain system
conperted fo o “bubbler” outfall |
leading #n natural sireamwetland I
Freatment fystem

Carriage Hills Channel Restoration

Besteration provides stable surface
comvevance uth bowlder rascades
and pools during lerge everts and
conversion fo grounduwater flow
during soaller evenss, atfenuating
dircharge and freafing water. Inset
shows smitial conditions with incised
chammed appraximately 20 faef deep.

OF EATCH BASIN ENERGF PROFILE

CHARNEL FILL

/ﬂ |B10habltats PROJECT APPROACH

59



PROJECT DETAILS — REGENERATIVE STORMWATER CONVEYANCE
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PROJECT DETAILS - REGENERATIVE STORMWATER CONVEYANCE

Hillside RSC - After
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PROJECT DETAILS - REGENERATIVE STORMWATER CONVEYANCE

Oakdene RSC - Before
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PROJECT DETAILS — SAND SEEPAGE WETLANDS
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PROJECT DETAILS — SAND SEEPAGE WETLANDS

Upper Sand Seepage - After

Photo Credit: SiteWorks
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