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Figure 2.  Geographic extent of dunes in City of Hampton.

2  BACKGROUND

Coastal primary sand dunes form by the accumulation of sand due to the interaction of wind and wave
action along the shore.  Sand deposited on the beach during periods of relatively low wave energy is moved
landward by onshore winds.  The deposition of material above the intertidal zone allows vegetation to take
root along the wrack line which then acts as a baffle, slowing wind speed and causing wind-borne sand to
settle and be trapped in the vegetation thereby resulting in further accretion of the dune.  Therefore, the size
and location of a primary dune is determined by the amount of sand available and the ability of wind and
waves to move it as well as the degree to which any existing vegetation can act to trap it.  Thus, just as
the intensity, direction, and duration of winds and waves constantly change through the seasons, so too, do
coastal dunes exist in a state of flux.  

Dunes act as a reservoir of sand which can buffer inland areas from the effects of storm waves and, in
the process, act as natural levees against coastal flooding.  During high energy conditions, such as the
northeast storms which frequent the Eastern Seaboard, primary dunes may be subject to attack by wind-
driven waves aided by storm surges.  The dune may be eroded, and the sand deposited in an offshore bar. 
Then, under low-energy conditions, the sand may move back to the beach.

All dunes in the Chesapeake Bay estuarine system are mobile features especially with regards to
coastal zone management.  Unlike ocean dune fields that are relatively continuous features exposed to the
open ocean, the dunes of the Chesapeake form across a temporal and spatial geomorphic matrix driven by
sand volume, varying wave climate, and shoreline geology.  The coastal geology, in large part, determines
whether shoreline erosion acts upon the upland (high bank) or marsh (low bank).  Sand supply and the long-
term local wave climate are significant factors in the location of dunes.  The stability or ability of a
dune/beach system to accrete over time is necessary for the formation of secondary dunes.  

Natural dunes in the Chesapeake Bay estuarine system vary in size and nature but all require that an
accreted feature, such as a beach washover or a spit, becomes vegetated above the intertidal zone.  The
vegetation and a continuous beach/dune profile are required to create the jurisdictional primary dune.  If the
dune/beach forms across a low marsh shoreline, the system will move landward in response to storms, and
only a low  primary dune will exist.  If sand can accrete bayward due to shoals, spits, or man-made features
such as jetties and groins, then a secondary dune may develop from the original primary dune.

Hardaway et al. (2001) found that the occurrence of dunes around Chesapeake Bay is due, in part, to
three factors: 1) morphologic opportunity (i.e., relatively stable setting), 2) abundant sand supply in the
littoral transport system, and 3) conducive onshore wind/wave climate.  Deposited sand must remain above a
stable backshore to allow dune vegetation to become established.  Each dune documented by Hardaway et al.
(2001) has its own history of change -- growth and decay; natural and anthropogenic.  Many miles of natural
dunes have been altered by development, and many have been formed in response to processes altered by
man’s influence.  Dunes around the Chesapeake Bay estuarine system in the localities within the Act
encompass only about 40 miles of shoreline (Hardaway et al., 2001).  This is about 0.4% of the total Bay
shore - making it an important, but rare, shore type.  
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