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EXECUTIVE SUMMARY

Sea level rise is a massive concern worldwide, with global mean rates
measured at about 3.1 mm/yr and likely to increase.1 In communities across
coastal United States, local governments, business owners, and community
members must prepare for certain increases in flooding and storm damage
caused by sea level rise. Along Maryland’s Eastern Shore, water levels in
Chesapeake Bay are rising faster than the global average and the marshy
landscape is subsiding.2
Increased inundation caused by sea level rise poses a significant threat to
crucial economic and transportation infrastructure on Maryland’s Eastern
Shore. Watermen, central to Maryland’s coastal fishing industry, suffer from
increased damages to their equipment, as well as more and more days where
the flooding hinders access to their vessels and prevents them from transporting their catches to local packing houses.3 Eastern Shore residents have
experienced flooding since before Maryland was a state.4 Because flooding
has always been a part of Eastern Shore life, residents are less likely to think
that it now requires urgent attention.5
We propose an approach that focuses on educating local officials and
communities about the options available to them, as well as a three-step system that can be used to prioritize the allocation of funding for infrastructure resiliency projects.
A Closer Look at Dorchester County: Rising Waters and Frequent Flooding
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Flooding at Fishing Creek on Hoopers Island, Dorchester County, MD
Source: https://www.myeasternshoremd.com/dorchester_star/news/sea-level-rise-film-high-tide-in-dorchester-screened/article_
d5205820-2d15-5874-b1a1-9128eec2a3c6.html, accessed 12/10/18

Maryland experiences a higher than average rate of sea level rise, about 4 mm per year.
These rising waters are eroding shorelines,
creating more intense storm surges, and carrying salt water into woodlands, killing plant
life and transforming uplands into marshlands. Sea level rise already causes increased
nuisance flooding (tidal flooding that occurs
in fair weather), with Southern Dorchester
experiencing the most recurrent flooding in
areas such as Hooper’s Island, Toddsville, and
Crocheron.
Infrastructure Under Threat

frastructure assets totaled $45.8 million. During
Fiscal Year 2017, (July 1, 2016 to June 30, 2017) the
county’s investment in capital assets, which includes
lands, roads, and bridges totaled $69.2 million.8
Increased frequency of flooding and greater vulnerability to storm damage puts these investments
and assets at risk of losing their value, both from an
economic standpoint and in relation to the general

Millions of dollars are spent annually on
the infrastructure that serves as the life-blood
of daily operations throughout the county
and state. At the same time, storm damage in
Maryland continues to rise, which jeopardizes the significant amount of money invested
in infrastructure. In 2017, Dorchester’s in2

The Economic Value of Watermen and the Bay

well-being of the
larger community. The county
cannot continue
to spend large
sums of money
on assets that are
under constant
threat of becoming
unusable or even
destroyed.

Watermen, and the seafood industry they support,
make a significant contribution to Maryland’s economy. In 2009, blue crabs were responsible for $78
million dollars of income for watermen (the yearly
value is usually around $55 million).8 The economic
value of a waterman’s catch does not end at the dock.
Seafood packing houses make money processing the
catches, restaurants make money selling the catches,
and transportation workers make money moving
the catches from
place to place.
According to
the 2018 Annual
Report by the
Maryland Commission on Climate Change, the
Maryland seafood industry as a
whole contributes
$160 million dollars to the state
economy per year
(this does not include gains from
seafood imported
from out of state).
Flooding hurts
watermen and
their communities in more ways

Coastal infrastructure in
Dorchester County is in much the
same state as many
rural areas nationwide: serviceable, but in need of more maintenance
than the county government is in a position to provide.6 Docks, bulkheads, boat ramps, slips, wharves,
and near-coastal roadways are already under threat
from recurrent flooding, increased wave action,
and increased erosion associated with sea level rise.
The risks which increasing levels of flooding and
erosion present to this infrastructure constitute a
serious threat to a community where many people’s
livelihoods and identities are closely tied to the
water. The threats posed to infrastructure are similar in nature, but may vary depending on the type
of infrastructure in question. For example, erosion
can sometimes cause slips to fill with silt, rendering
them unusable.7
3

than one might expect. The watermen’s inability to
reach their boats, land their catches, or transport
their catch and equipment directly and negatively
impacts the county’s economy in its entirety. Watermen lose days of work and profit, packing houses
suffer losses when employees are unable to make it to
work, and shipments are delayed when flooding causes
damage to buildings themselves. Flooding also hurts
the Eastern Shore economy by damaging government
and privately-owned equipment. Salt water is highly
corrosive, and Dorchester County public vehicles, like
police cars and ambulances, only last about half as
long as they do in neighboring counties.9 Watermen
see their trucks, boats and other equipment failing at a
significantly faster rate as flooding becomes more and
more prevalent.

from its primary funding source,13 the Maryland
Department of Natural Resources (DNR), as well
as from the Army Corps of Engineers (COE), the
Maryland Department of the Environment (MDE),
and the State Waterway Improvement Fund.14

External Grants Make Up the Majority of
Infrastructure Improvement Funding

Assessing the Effectiveness of Dorchester’s
Previous Efforts

Many of Dorchester’s infrastructural issues come
from a simple lack of funding and manpower.10 With
limited public funding, it is important that officials
have ready access to information on what external
funding is available for coastal resilience projects.
One of the biggest sources of funding available for
the Eastern Shore is NOAA’s Sea Grant, which has
historically provided funding for communities under threat from climate change.11 The Federal Emergency Management Agency (FEMA) provides an average of $700,000,000 per year in grants nationwide
for climate resilience, infrastructural improvement,
and preservation of floodplain.12 Currently Dorchester’s Public Works Department actively seeks grants

Dorchester has worked in the past to implement a
number of infrastructural adaptations to combat the
threat of flooding with varying success. To recommend any given adaptation strategy it is important
to consider several factors, such as: the key risks the
particular adaptation is able to combat, the potential short and/or long-term effectiveness of the
strategy, and the sustainably of the action, in terms
of environmental impact. Eastern Shore residents
seem especially supportive of living shorelines and
bulkheading, both of which have been successful in
numerous circumstances.15
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Type of
Key Risks
Infrastructure
Bulkhead

Available
Adaptation
Options

Erosion,
Additional
Sea level
Bulkheading
rise, increased
wave action

Living
Shorelines

Implementation in
Dorchester

Effectiveness Sustainability

Bulkheading has been
effective on
Hooper’s Island
and around JM
Clayton Oyster Company
in Cambridge.
Installation requires a waiver
under the Living
Shorelines Protection Act.

Successfully
disrupts wave
action and
protects from
flooding.Needs
to be expanded in long term
as sea level
rises.

Bulkheads
disrupt the
ecological
development of
a shoreline and
will require frequent updates
and maintenance as sea
levels rise.

One 4000
linear foot living
shoreline project on Fishing
Bay and another on Pinks
Pond in Cambridge have
shown promising results.

Dissipates
wave action,
improves
drainage, and
ameliorates
flooding.

Living shorelines help
combat erosion
and reduce
sea level rise
by accreting
sediment at
a rate faster
than sea level
is rising. Living Shorelines
also provide
habitat, uptake
nutrients, filter
sediments,
and provide
increased
soft access to
water.
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Boat ramp

Dock

Sea level
Rise

Frequent
inundation,
Sea level
rise

Storm Water
Pumps

A few Maryland
counties have
installed storm
water pumps to
varying success, pump
failures have in
some cases resulted in further
flooding.

Storm water
pumps vary
widely in effectiveness based
on pump type
and area
implemented.
Pumps function
as a temporary
solution to a
single flooding
event.

Storm water
pumps are only
temporary can
contribute to
land subsidence.

Improved
Drainage

Dredging used
to be a project

Dredging
improves

Requires
regular main-

(Ditches and
Dredging of
Canals)

done in part
by the state of
Maryland and
by the Army
Corp of Engineers but neither has done
so recently.

drainage to
prevent flooding but due to
uneven subsidence rates
some canals
and ditches
are at a higher
elevation than
roadways.

tenance due to
accretion

Elevate
Surrounding
Pavement

Roadway and
parking lot
elevation has
in some cases
been undertaken to combat
frequent flooding concerns.

(see roadways) Additional
pavement adds
weight to the
land and can
result in increased subsidence.

Living shore- (see bulkheads)
lines

(see bulkheads)

(see bulkheads)

Living shore- (see bulkheads)
lines

(see bulkheads)

(see bulkheads)
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Nearcoastal
roadways

Flooding,
Frequent
inundation,
Subsidence

Road Elevation

Dorchester Public Works will
elevate roadways especially
prone to flooding, but only in
the absence of
other options.

Road elevation
temporarily relieves the problem of frequent
inundation.

Road elevation is not
a long term
solution, as it
adds weight
to the land
and results in
increased subsidence.

Storm Water
Pumps

(see boat ramp)

(see boat
ramp)

(see boat
ramp)

Better
Drainage
(Ditches and

(see boat ramp)

(see boat
ramp)

(see boat
ramp)

Living
Shorelines

(see bulkheads)

(see bulkheads)

Introducing
vegetation
around slips
will help prevent the erosion of sediment into slips
and maintain a
healthy ecosystem.

Shore
Breakwater

Currently
Dorchester is
using Waterway
Improvement
Fund grants in
part to build a
jetty and shore
breakwater at
Elliott’s Island.

Breakwaters
disrupt wave
action that
causes erosion

Breakwaters
are effective
until a point
where sea
level rises
above them.
In some cases
the change in
energy they
create can disrupt ecosystem
functions.

Living
Shoreline

(see bulkheads)

(see bulkheads)

(see bulkheads)

Dredging of
Canals)
Slips

Soft Access

Erosion

Erosion,
Flooding,
Sea level
rise
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Implement a Comprehensive Sea Level Rise Adaptation Assessment Plan

ational use of the threatened asset should no action
be taken as well as potential tertiary losses from
industries that rely on this asset including use for
transportation or as a potential draw for business.

We recommend that as one aspect of a comprehensive Climate Resiliency Action Plan, Dorchester
and other counties on the Eastern Shore implement
a sea level rise adaptation assessment requirement
for all infrastructural development projects. Based
on the U.S. Climate Toolkit’s “Steps to Resilience,”
we have drafted a model for a three-tier Sea Level
Rise Adaptation Assessment to be completed on any
proposed infrastructure adaptation project before it
can receive funding.16

This information would then be provided to the
appropriate government agency responsible for
the allocation of funding for a specific project (i.e.,
county Department of Public Works) so that funding for infrastructure improvements can be best allotted to projects which show the greatest need and
promise based on this metric. (See Appendix A)
Educational Outreach as a Tool to Enact Policy

The first step in this assessment consists of a
Vulnerability Analysis of the project location using
available tools from NOAA, 17 Maryland’s iMap
topography survey,18 and the Maryland DNR database on water access.19 We recommend that a ratings
system is developed to assess the vulnerability of
specific locations combining factors such as elevation of the project location, current frequency of
nuisance flooding, sea level rise and subsidence projections for the location, and social vulnerability (as
defined by the University of South Carolina’s Hazards & Vulnerability Research Institute and available
on NOAA’s Sea Level Rise Viewer)20 of the area. As
an additional step to streamline this process, we
would recommend that the State of Maryland invest
in creating a GIS overlay which incorporates the
information provided by all of these tools.

Changing public opinion is a crucial step towards
the implementation of any new policy. According to
a 2014 statewide survey, only 64% of Eastern Shore
residents support “long range planning that takes
sea level rise into account.”22 Without public support
and pressure, local governments will not enact new
policies or search for new sources of funding that
can be used to adapt to the inevitable impacts of sea
level rise.
Educational programs are the best way to combat
the sense that flooding has always been a part of
bayside life and that it is simply something residents
need to accept and learn to live with.23 These efforts,
which can range from distributing simple handouts
to hosting town hall meetings, will need to show
Eastern Shore residents that flooding is getting more
severe and more frequent, and explain that while
climate resiliency efforts do have upfront costs,
they can end up saving money and labor in the long
term. Town hall style meetings have been significant
drivers of change in other places, and could prove
incredibly valuable for reaching and connecting
with the tight-knit communities found on the Eastern Shore.24 (See Appendix B)

The second aspect of this assessment would be a
Priority Analysis in which the managing party would
need to provide the following:
A) Volume and character of use of threatened
asset
B) Nature and scope of the proposed project
C) Short-term and long-term resiliency of the 		
proposed adaptation

Georgia’s Tybee Island community utilized a
successful outreach and educational. (See Case Study
below). They relied heavily on economic incentives
to garner popular support, a strategy that could
also be used on the Eastern Shore. Tybee Island’s
approach to education did an excellent job of informing the public about the effects of flooding on
their community and economy, but extensive town
hall meetings are not the only way to reach residents
and rally public support. The City of Charleston,
South Carolina, with assistance from NOAA and
Sea Grant, used focus groups to design a concise,
accessible, and informative handout to highlight
the issues of sea level rise and flooding to the city’s

D) Environmental impact of the
proposed project21
The third step in this assessment would consist of
an Economic Analysis focusing on A) the cost over
the lifespan of the project and B) the cost associated with not taking action towards the resiliency of
the threatened asset. The first would include both
estimated construction costs as well as estimated
maintenance costs over the projected lifespan of the
proposed adaptation. The second would consist of
an analysis of losses from commercial and recre8

residents.25 Educational solutions such as handouts26
and billboards, with visualizations and clear, succinct messages, could prove quite effective in East-

ern Shore communities, where much of the population has limited interaction with the internet.27
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APPENDIX A

Infrastructure Improvement Project Priority Analysis
Threatened Asset:					Managing Party:
Volume and Character of Use (Please briefly describe the level of commercial, residential, and recreational use of
the threatened asset as well as its estimated economic importance to the applicable municipality.)

Nature & Scope of Project (Please briefly describe the intended updates to the threatened asset, the area over
which the update would be implemented, and the estimated period of time this project would take to complete.)

Short Term and Long Term Resiliency Projection (Please briefly describe how the proposed project would ameliorate the current threats against the asset in question, the extent to which it would protect the asset from projected effects of sea level rise and over what period of time.)

Projected Environmental Impact (Please describe the elements of the natural, social, and economic environments that might be affected by the proposal, the current state of these elements and how this project can be reasonably expected to affect these elements.)

Please attach any technical reports which support any aspect of the analysis listed above.
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APPENDIX B

Halt the Tide,
Dorchester!
Flooding is only getting more frequent and more severe!

Flooding Leads To:
-Increased damage to property and vehicles
-Decreased investment in the community
-Increased insurance costs
-Decreased credit ratings overall
YOU CAN HELP!
-Support climate resiliency programs!
- Clear ditches of debris to aid drainage!
-Advocate for a sustainable future!
11
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