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.  INTRODUCTION

A. General Information

Shoreline evolution is the change in shore position through time. In fact, it is the material resistance of
the coastal geologic underpinnings against the impinging hydrodynamic (and aerodynamic) forces. Along the
shores of Chesapeake Bay, it is a process-response system. The processes at work include winds, waves, tides
and currents, which shape and modify coastlines by eroding, transporting and depositing sediments. The shore
line is commonly plotted and measured to provide a rate of change but it is as important to understand the
geomorphic patterns of change. Shore analysis provides the basis to know how a particular coast has changed
through time and how it might proceed in the future.

The purpose of this report is to document how the dunes on Chesapeake Bay shores of Accomack
(Figure 1) have evolved since 1938. Aerial imagery was taken for most of the Bay region beginning that year,
and it is this imagery that allows one to assess the geomorphic nature of shore change. Aerial imagery shows
how the coast has changed, how beaches, dunes, bars, and spits have grown or decayed, how barriers have
breached, how inlets have changed course, and how one shore type has displaced another or has not changed at
all. Shore change is a natural process but, quite often, the impacts of man through shore hardening or inlet
stabilization come to dominate a given shore reach. Most of the change in shore positions where dunes occur
will be quantified in this report. Others, particularly very irregular coasts, around inlets, and other complicated
areas will be subject to interpretation.

B. Chesapeake Bay Dunes

The primary reason for developing this Shoreline Evolution report is to be able to determine how dunes
and beaches along the Bay coast of Accomack have and will evolve through time. The premise is that, in order
to determine future trends of these important shore features, one must understand how they got to their present
state. Beaches and dunes are protected by the Coastal Primary Sand Dune Protection Act of 1980 (Act).
Research by Hardaway et al. (2001) located, classified and enumerated jurisdictional dunes and dune fields
within the eight localities listed in the Act. These include the counties of Accomack, Lancaster, Mathews,
Northampton and Northumberland and the cities of Hampton, Norfolk and Virginia Beach (Figure 2). Only
Chesapeake Bay and river sites were considered in that study.

In 2004, Hardaway et al. created the Accomack County Dune Inventory. That report detailed the
location and nature of the jurisdictional primary dunes along the Bay shore of Accomack, and those results
appear in Appendix B. For this study, the positions of the dune sites are presented using the latest imagery in
order to see how the sites sit in the context of past shoreline positions. The dune location information has not
been field verified since the original visits in 1999, 2000 and 2004, depending on the site. This information is
not intended to be used for jurisdictional determinations regarding dunes.

The General Assembly of Virginia enacted the Coastal Primary Sand Dune Protection Act (the Dune Act) in
1980. The Dune Act was originally codified in § 62.1-13.21 to -13.28. The Dune Act is now recodified as
Coastal Primary Sand Dunes and Beaches in § 28.2-1400 to -1420.

II. SHORE SETTING
A. Physical Setting

The Chesapeake Bay shoreline of Accomack County extends from the boundary with Northampton
County at Occohannock Creek to the Maryland state line through Pocomoke Sound on the Eastern Shore. At
least 50 miles of tidal shoreline occurs along Pocomoke Sound and Chesapeake Bay not inclusive of the many
creeks, coves, and guts along this meandering coast. The Bay shorelines along Accomack are, in large part, low
marsh with intermittent sand beaches. Historic erosion rates vary from 0 ft/yr to over 5 ft/yr with a very few
areas of shore accretion along the Bay coast (Byrne and Anderson, 1978).

The coastal geomorphology of Accomack is a function of the underlying geology and the hydrodynamic
forces operating across the land/water interface, the shoreline. The necks of land between the many creeks that
dissect the coast are made up of Holocene sands and muds (Figure 3). These sharply contrast with the sandy
upper Pleistocene Kent Island Formation that backs these low marshy areas. The Atlantic Ocean has come and
gone numerous times over the Virginia coastal plain over the past million years or so. The effect has been to
rework older deposits into beach and lagoonal deposits at time of the transgressions.

The last low stand found the ocean coast about 60 miles to the east when sea level about 300 feet lower
than today and the coastal plain was broad and low. The current estuarine system was a meandering series of
rivers working their way to the coast. About 15,000 years ago, sea level began to rise and the coastal plain
watersheds began to flood. Shorelines began to recede. The slow rise in sea level is one of two primary long-
term processes which cause the shoreline to recede; the other is wave action, particularly during storms. As
shorelines recede or erode the bank material provides the sands for the offshore bars, beaches and dunes.
Accomack’s littoral system is sand rich from erosion over time of the sandy upland banks and nearshore
substrate as evidenced by mostly sand beaches along the coast and a very extensive and complex system of
offshore sand bars. These sand bars greatly influenced and are themselves influenced by the impinging wave
climate.

Sea level is continuing to rise in the Tidewater Region. Tide data collected at Sewells Point in Norfolk
show that sea level has risen 4.42 mm/yr (0.17 inches/yr) or 1.45 ft/century (http://www.co-0ops.nos.noaa.gov/).
On the Eastern Shore of Virginia at Kiptopeke, sea level has risen 3.59 mm/yr or 1.18 ft/century. This directly
effects the reach of storms and their impact on shorelines. Anecdotal evidence of storm surge during Hurricane
Isabel, which impacted North Carolina and Virginia on September 18, 2003, put it on par with the storm surge
from the *“storm of the century” which impacted the lower Chesapeake Bay in August 1933. Boon (2003)
showed that even though the tides during the storms were very similar, the difference being only 4 cm or about
an inch and a half, the amount of surge was different. The 1933 storm produced a storm surge that was greater
than Isabel’s by slightly more than a foot. However, analysis of the mean water levels for the months of both
August 1933 and September 2003 showed that sea level has risen by 41 cm (1.35 ft) at Hampton Roads in the
seventy years between these two storms (Boon, 2003). This is the approximate time span between our earliest
aerial imagery (1938) and our most recent (2002), which means the impact of sea level rise to shore change is
significant. The beaches, dunes, and nearshore sand bars try to keep pace with the rising sea levels.

Three shore reaches are considered in this report along the shoreline of Accomack (Figure 4). Reach |
extends from Beasley Bay south to Big Marsh. Reach Il extends from Big Marsh south to Onancock Creek.
Reach 111 starts at Pungoteague Creek and extends south to Occohannock Creek.



Figure 1. Location of Accomack County
within the Chesapeake Bay estuarine
system.

Figure 2. Location of the localities in the
Dune Act.



Figure 3. Geologic Map of Accomack County



V. DISCUSSION: NEAR FUTURE TRENDS OF DUNE SITES

The following discussion is a delineation of shoreline trends based on past performance. Ongoing shore
development, shore stabilization and/or beach fill, and storms will have local impacts on the near term. “Near
Future” is quite subjective and only implies a reasonable expectation for a given shore reach to continue on its
historic course for the next 10 to 20 years. In addition, the basis for the predictions are the shorelines digitized
on geo-rectified aerial photography which have an error associated with them (see Methods, Section I1l). Each
site’s long-term and recent stability as well as a near future prediction are shown in a table in Appendix B.
This data is intended as a resource for coastal zone managers and homeowners; it is not intended for use
in determining legal jurisdictional limits.

A. Reach |

Site AC6 lies along a slowly moving coastal subreach and should be relatively stable in the near term.
Dune site AC7 is in a small stable embayment. Site AC11 is on a mobile but relatively stable beach (Figure 7).
AC13 is slightly erosional while AC14 resides in long-term stable pocket bay. Site AC15 is on a migrating
(erosional) overwash while AC16 and AC17 will migrate landward but keep their overall morphology (Figure
7).

Dune site AC18 is on a long, linear stable coast while AC19 and AC20 are on mobile point and spit
features. Dune AC22 presently lies in a stable embayed setting but will migrate as the adjacent marsh
headlands erode.

B. Reach Il

Dune site AC25 appears relatively stable while AC27 and AC28 are on a highly mobile Beach Island
(Figure 8). Dunes sites AC32 and AC33 appear to be slightly erosional while AC35 is relatively stable
(Figure 8). Site AC37 is in a transgressive/erosional setting as is AC39. Dune site AC41 appears to be in a
slightly accretionary mode.

C. Reach Il

Dunes sites AC49 and AC50 occur along erosional reaches while AC50 appears relatively stable for the
near term (Figure 9). Dune sites AC57 and AC59 are on an erosion reach of marshy coast (Figure 9). Dune site
AC61 is currently stable, and AC62 is experiencing an accretionary trend. Site AC65 has evolved into a
relatively stable planform, and AC66 appears mobile and erosional at the mouth of a small creek. Dunes sites
ACG67A and AC67B exist as a long dune field that is intermittently erosional and stable. Dune site AC68 is
slightly erosional. Sites AC69A and AC69B have developed into relatively stable pocket beaches (Figure 9).

Acll

Figure 7. Photos Reach I dune sites.



Figure 8 &8 photos
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VI. SUMMARY

Shoreline change rates are based on aerial imagery taken at a particular point in time. We have
attempted to portray the same shoreline feature for each date along the coast of Accomack County. Many
plates did not have baselines, and therefore, shore change rates, because their marsh shoreline was too irregular.
For those plates that did have baselines, the rate of change was calculated every 500 ft. The mean or average
rate for each plate is shown in Table 2 for five time periods with the long-term rate determined between 1937
and 2002. The total average and standard deviation (Std Dev) for the entire data set of individual rates is also
given. The standard deviation shows the relative spread of values about the mean or average. Larger standard
deviation values relative to the mean indicates a wider scatter of erosion rates about the mean while lower
standard deviation values indicates erosion rates are concentrated near the mean (i.e. all the rates calculated for
the entire plate were similar).

Overall, the standard deviations are close to the average rate of change indicating that the shore change
rates were relatively consistent for that time period. Plate 10 had the highest overall rate of change at -5.3 ft/yr.
This section of shore has been highly erosive since 1955. Plates 9 and 11A had the lowest overall rates of
change. However, for Plate 9 between 1979 and 1994, the standard deviation is much larger than the average
rate of change indicating that the overall rate is probably not indicative of the change which occurred on this
section of shore. When short time frames are used to determine rates of shoreline change, shore alterations may
seem amplified. The rates based on short-time frames can modify the overall net rates of change.

The shore change patterns shown in this report along with the aerial imagery will indicate how the coast will
evolve based on past trends and can be used to provide the basis for appropriate shoreline management plans
and strategies. Dunes and beaches are a valuable resource that should be either maintained, enhanced or created
in order to abate shoreline erosion and provide sandy habitat.

Table 2. Summary shoreline rates of change and their standard deviation for Accomack County.

Plate 9 Plate 10 Plate 11A Plate 11B Plate 12 Plate 13 Plate 14

Imagery Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std. Rate of Std.
Dates | Change (ft/yr)| Dev.] Change (ft/yr)| Dev.] Change (ft/yr)| Dev.] Change (ft/yr)| Dev.J Change (ft/yr)| Dev.] Change (ft/yr)| Dev.] Change (ft/yr)| Dev.
1938-1955 -2.0 1.8 -2.8 2.7 0.5 12 -4.8 7.5 -0.9 1.1 0.3 2.6 3.1 35
1955-1979 -1.4 0.8 -6.5 24 -1.8 1.2 5.4 55 -4.9 0.8 5.1 4.2 2.9 2.9
1979-1994 -0.1 1.0 5.1 3.3 -2.5 1.2 -3.1 35 -4.3 7.2 0.2 2.7 -1.8 33
1994-2002 -2.9 1.6 -6.5 4.7 2.4 4.8 2.1 35 -1.3 1.9 -3.3 45 -39 41
1938-2002 -1.4 0.7 -5.3 1.1 -1.4 1.0 -4.3 4.1 -3.2 1.9 -2.3 15 -2.0 1.6
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APPENDIX A

For each Plate shown on Figure 4, Appendix A contains orthorectified aerial photography flown in 1938, 1955, 1979, 1994, and 2002.
Also shown are the digitized shorelines, identified dune sites, and an arbitrarily created baseline.
A plot shows only the relative locations of the shorelines while another one depicts the rate of shore change between dates.
A summary of the average Plate rate of change in ft/yr as well as the standard deviation for each rate is also shown.

This data is intended as a resource for coastal zone managers and homeowners;
it is not intended for use in determining legal jurisdictional limits.

Plate 1 Plate 2 Plate 3 Plate 4 Plate 5
Plate 6 Plate 7 Plate 8 Plate 9 Plate 10
Plate 11 Plate 12 Plate 13 Plate 14 Plate 15



APPENDIX B

The data shown in the following tables were primarily collected as part of the Chesapeake Bay Dune: Evolution and Status report and presented in
Hardaway et al. (2001) and Hardaway et al. (2004). Individual site characteristics may now be different due to natural or man-induced shoreline change.

An additional table presents the results of this analysis and describes each dune site’s relative long-term, recent, and near-future predicted stability.
This data results from the position of the digitized shorelines which have an error associated with them (see Methods, Section I11).

Since much of the dune data were collected several years ago and the beach and dune systems may have changed,
this report is intended as a resource for coastal zone managers and homeowners; it is not intended for use in determining legal jurisdictional limits.



