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Estuarine shoreline management — Chesapeake Bay

Anything goes: | | \
* Post-colonial: Shoreline | oo o 1 \\
development was largely =t J| == oy Stone
) Revetment
restricted to urban centers # 1975

or wharves/ports

e Post-WWII: More leisure time and people began
creating cottage communities along the Bay
shores. With homes on the shore, shoreline

protection became a need.

Revetment

Some things no longer go:
1970s: Environmental movement — big shift with

Tidal Wetlands Acts B . (rebuHilt 4992) . s
2008 (MD), 2011 (VA): Living Shorelines Acts o= 7 e Sl
2015-now: General permits & IOW interest IOan Shoreline evolution in Northumberland County, Va. Note: Groin field in

foreground was upland in early 1970s. Spiral shaped embayment formed

programs developed to incentivize Living shorelines between the groin field built in 1972 and a revetment installed in 1975 such
that the maximum offset was 375 feet by 1992.



The problem with shoreline armoring

Chesapeake Bay Habitat loss & fragmentation — forest,
18% of shl hardened. 7 3 wetlands?

Sediment supply & transport altered,
increased scouring, turbidity 2

* Increase in invasive species 3
* Declines in fish, invertebrate, & marsh
bird diversity, terrapin presence 4
£ 1A . L%, RN o * Prevents natural migration of habitats
[ iy, YRR p with SLR
' N N .‘ .;‘\!;,3.5*-.‘. V ;"'/ ; . . . ane
FR N ¥ R * Decline in seagrass resiliences
‘s\.\ . ] /c
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I'Peterson and Lowe 2009; Dugan et al 2011, 2 Bozek and Burdick 2005, NRC

VILLIAM > . 2007, 3 Chambers et al 1999, 4 Peterson et al 2000, Chapman 2003, King et al
V’M5 ‘ & MARY ( N -'_1\ 2005, Bilkovic et al 2006, Seitz et al 2006, Bilkovic & Roggero 2008, Morley et

VIRGINIA STIUTE OF MARIN: Scince al 2012, Isdell et al. 2015, Kornis et al. 2017a,b SPatrick et al. 2014



Fringing marsh vulnerability and value

[ 4255ty Domna Mane Bikour, CCRIAVIMS

Marsh Type o 8% | Detaware

Extensive

B Fringe

Virginia

Bl seagrass
Bl Oyster grounds
B Coastal wetlands

Bauray: Bed, DighalBlobe, GeaBys, Baribeiar Gaographias, © Alrous OB,
UZDh, USES, Aopo@RID, 1BN, and the 812 Usar Commurnky
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Cumulative impacts of shorescape development

'

COI’I’] Soybean @m WI '\ Great Wicomico River d0]0)%
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Permit requests for shoreline armoring




Cumulative habitat loss and shoreline fragmentation

Upland Clearing

Riprap Revetments

Installed

........ Proposed

Hardened shoreline = 3,218 ft
Wetland loss: 1158 ft? vegetated, 5000 ft?> non-vegetated

Functional loss is unknown
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Must pro-actively plan entire communities

Legend

[
No Action Needed

Maintain / Enhance / Create
Marsh

-

Plant Marsh with Sill

Revetment

-
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Continuum of shoreline protection approaches

Estuarine & coastal shorelines Nature-based protection Hardened shorelines
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Living shorelines and TMDL reductions in nutrients
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Predominant salt marsh bivalve, ribbed mussel,
enhances nitrogen removal

Geukensia demissa..

< Widespread: MA to FL

< Salinity preference ~8-30ppt

<% Settle in aggregates around marsh plants

< Accrete sediment

< Promote growth in indigenous marsh
plants (Spartina alterniflora)

<9 Efficient filter feeders- able to forage on
small bacterioplankton

< Fnhance marsh nitrogen removal?

600 - ﬁ
00 -

ts
izE 400 - \
3 300 Mean N, fluxes (net denitrification)
2 200 | I were significantly higher in the “whole
>
& 100 - ecosystem”
z -
0 T T T 1
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Ribbed mussels and living shorelines

ij,c""‘wUnited = 1000 -
s £ 800 1
*E
2600 - . . .
[z Living shorelines-
§ 400 - lower mussel
Chesapeake Bay % denSity
%200 -
>
0 _l
Natural Marsh LS-marsh LS-sill
= ; o o ’ "“" i ! p
O Natural fringing marsh W?P

150 Ribbed Mussel Condition Index
100 . £ B
o
50
“;ondition
0

B Natural Marsh & LS-Stone sill ™ LS-Marsh
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Living shorelines’ place in restoration

LIVING

+ A ,
- SHORELINES
a The Science and Management
= of Nature-based Coastal Protection
5 LIVING SHORELINES i
= T -
© |
_'CI_.'.’ 1
< 2
o)
§ 2
< EDITED BY
§ Donna Marie Bilkovie ® Molly M. Mitchell
EE Megan K. La Peyre ® Jason D. Toft
RESTORATION ) ) e
Clearly defined and consistently g
TEU used terminology is crucial
=
=
| Natural » Artificial e

Design Components e e ———

e
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Toft et al. 2017. A synthesis |V|>Hg tives. |1
Management of Nature-based Coastal Protection, CRC Press




Potential regional reach

| Now . Best Future
v\) = ¢ FAR \ % &k ¥
‘}7‘3’ 11% armoring ~99% maintain
'; <1% living shls natural habitat
a5 or living shls

Shoreline
jf;}%: it Preferred
L [ ¢ Management g
Shoreline Armoring >

L d
. o > N
e "‘\ == Maintain Beach; Offshore Breakwaters; Nourish
& W$E ——— Maintain/Enhafce/Create Marsh w or w/o Sill

— Revetment

Revetment and Bulkhead
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Sustainability in Chesapeake Bay shorescapes: climate
change, management decisions, and ecological functions

|dentify the decision factors

IﬂﬂUEhCIﬂ%}both shoreline property
owners and the policy/management
personnel governing property owners

/ human system \/ natural system \

policy
and

< consequence \

micro

personal characteristics

q macro ;
overnance / \ - age, sex, education,
g S h 0 rel IN€ SySte m environmental . wealth, preferences, etc.
*+ exposure to rIS|? — o
*+ ecosystem services ! !
political
erosion * regulation —— I
. * policy incentives shoreline
property tidal demographic \
3 . f
ol marshes community i i
composition Ll hardened
R structure
management impact + income/well-being .fneSO.
. prices intervening obstacles
social and facilitators
= legal framework, project

Social-ecological systems

* family obligations
* seeking education

cost, social network,
outreach
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What Drives Property Owners’ Shoreline Management
Choices?

Revealed preference shoreline
management models SR

nnnnnnn

Analyze the property owners’
management choice using Logit
models combining: permit data,
cadastral data, geographic R,
features such as exposureto ..
wind energy & storm surge

A Few First Findings: o h .

e Higher property value increases the I|keI|hood of
a modification, as do threats from hurricane
storm surge and higher levels of wave energy

* Neighbor Effect: Property owners are more likely
to install a specific type of modification if their
neighbors have already installed that type.

Sarah Stafford, W&M




Managing Shorescapes for Bay Restoration

Final triblet-related thoughts

= Shoreline management choices primarily occur at
local scales, but cumulative local decisions likely to
influence water quality and estuarine communities
at larger scales

" Living shorelines can offset some marsh loss and
improve water quality, particularly those populated
with filter feeders

= The potential application of living shorelines is
extensive, covering the majority of Bay shores.




'Questions?

| would like to acknowledge the extraordlnary group of people that
made this research possible:

CCRM colleagues, Robert Isdell, David Stanhope, Kory Angstadt, Julie
Bradshaw, Christine Tombleson, Karen Duhring, Pam Mason, Carl
Hershner, Alex Renaud, Randy Chambers
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