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Recommendations for Developing Salimarsh Buffer Widths

as Sea Levels Rise

The Delaware Inland Bays are three shallow coastal lagoons
of great recreational and ecological importance to the sfafe
and region. Their 777 km? (300 mi?) mixed-use watershed
contributes excess nutrients that have eutrophied the 78 km?
(30 mi?) estuary (Figure 1). Acting to moderate the effects of
this pollution are approximately
4,000 ha (10,000 acres) of
saltmarsh that define the bound-
ary between the land and the
Bays. Because these signature
ecosystems of the estuary are
crifical o maintaining  water
quality and aquatic life, their
protection is of the highest pri-
ority for the Delaware Center
for the Inland Bays National
Estuary Program (the Centfer).
Now more than ever, meeting
the Center’s conservation and
management plan goal of max-
imum profection for salimarshes Bason)
is dependent on an understand-
ing of marsh response fo rising
seas.

Rising sea levels press marsh
boundaries  landward
adjacent uplands, while at the

over

same fime marsh edges are
eroded by wave action to be-
come shallow bay bottom. The
net result is the inland migration = =
of a marsh system observable
over a human lifetime. Maximiz-
ing future marsh acreage under
conditions of rising sea level re-
quires unobstructed pathways
for saltmarsh migration.

Construction adjacent fo marsh-

es can act as a barrier fo marsh migration; such construction
became increasingly common during the past two decades.
From 1992 to 2007, development within the Inland Bays'
watershed increased by 67 km? (26 mi?) or 57%, with much
construction occurring adjacent fo tidal areas.

Figure 1. Aerial photograph of the connection be-
tween the Indian River Bay, a temperate coastal lo-
goon, and the Aflantic Ocean. (Photograph by Chris

LAt Sy

Figure 2. Tidewater inundates a residential lot for
sale in a study development during a nor’easter in the
Indian River Bay watershed, Delaware. This illustrates
that wide buffers can protect homeowners as well as
marshes. (Photograph by Chris Bason)

Recognizing that an existing County wetland buffer ordi-
nance was inadequate and unenforced, the Cenfer de-
veloped recommendations for enhanced buffers between
marshes and new development. This work was part of a
complefe sef of recommendations for a water quality buf-
fer system submitted for consid-
erafion fo the State of Delaware
in 2008 during the development
of the pollution control strategy
(PCS] for the Bays. The PCS was
designed to reduce nitrogen
and phosphorus loads fo the
Bays from 40% to 85%, in ac-
cordance with established total
maximum daily load regulations.

The Center's recommendations
for saltmarsh buffers were based
on research by the University
of Delaware’s Wendy Carey,
who estimated rates of marsh
migration by interprefing aerial
photography over the period
1944-1989. During this pe-
riod, the tidal prism of the estu-
ary’s inlet fo the ocean increased
by nearly five times as a result
of scouring caused by its earlier
stabilization with rock jeffies.
This created higher high tides
at the landward boundary of
. marshes, which probably added
fo the effect of regional sea level
rise on the landward migration
of marshes.

Marsh  migration rates varied
based on the slope of the ad-
lands,

next to gradually sloping lands
(< 0.08 rise over run) migrating an average of 1.7 m (5.7
f) per year, and those next to steeply sloping lands (> 0.08
rise over run) 0.3 m (1.1 fi] per year. The Center converted
the rates fo the number of years it would take for marshes o
migrate across buffers of different widths and slopes (Table
1); the resulting values thus function as simple planning hori-
zons for effective buffers.

jacent with  marshes

SPRING2011

37



Through a GISbased exercise, the Center evaluated the
impact of the recommended buffer widths on randomly se-
lected development project parcels proposed fo the State.
The percentage of developable land for a project that the
most protective saltmarsh buffers encompassed ranged from
less than 1% to 64% (Figure 2). This, predictably, was de-
pendent on the amount of salimarsh in or adjacent fo the
development and the slope of the uplands adjacent to the
marshes.

Overall, the work illustrated (1) the surprising speed at which
marsh systems can move across the Mid-Atlantic coastal
plain, where rates of sea level rise are relatively high; (2)
how buffer widths that maximize pollutant removal in coastal
plain freshwater streams (between 24 to 46 m, or 80 fo
150 ) may provide only a few years of protection for many
saltmarshes; and (3) that development site design would
have to change significantly to accommodate marsh migra-
fion for low-elevation sites with gradual slopes.

The results of this analysis were influential in the decision by
the Stafe of Delaware to assume regulation of salimarsh buf-
fers for new major subdivisions under the Inland Bays PCS in
2008. However, the State decided not to define the width
of buffers based on the provided migration rates of marshes,
but instead included an option infended fo offer flexibility for
developers whereby they could choose to establish either
100 foot or 50 foot salt marsh buffers dependent on the
level of sformwater quality management practices incorpo-
rated on the subdivision.

In 2010, researchers at the University of Delaware began
a new remote sensing sfudy of marsh change that will in-
clude refinement of estimated migration rates by sampling
an expanded number of marshes. The study, expected to be
completed by 2013, will also examine changes in the rate

of marsh change over time (including changes since the pre-
vious analysis] and explore potential relationships between
marsh migrafion rates and both climate and development.
Historical aerial photography and satellite imagery will be
used in the analysis.
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For More Information

For more information, confact Chris Bason, Deputy Director
of the Delaware Center for the Inland Bays National Estuary
Program, at chrisbason@inlandbays.org.
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Table 1. The average number of years it would take for marshes to migrate across buffers of different widths by the slope
of the buffer for two of Delaware’s Inland Bays. (A gradual slope is defined as < 0.08, and a steep slope is > 0.08).
Data are derived from migration rates estimated for the period 1944-1989.

Rehoboth Bay Indian River Bay
Buffer Width Gradual Slope Steep Slope Gradual Slope Steep Slope

m (ft)

15 (50) 10 35 8 61

23 (75) 14 52 12 9

31 (100) 19 69 17 122

61 (200) 38 139 33 244

91 (300) 57 208 49 366
127 (400) 76 278 66 488
152 (500) 95 347 82 610

38

WATERSHEDSCIENCEBULLETIN



