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PREFACE

The Aqua-Po Public Beach report is the first in a series of reports on the
public beaches in the Commonwealth of Virginia. There are 14 localities with
public beaches totalling about 23 miles of shoreline. The public beach reports
are an assessment of the history of each public beach and their current status
in terms of loss of beach fill and maintence needed. This is measured by the
beach monitoring program sponsored by the Virginia Board on the Conservation and
Development of Public Beaches.

The public beach monitoring program was initiated in 1982 shortly after the
creation of the Public Beach Board. Each project funded by the Board requires
the locality to monitor the beach by periodic surveys in the form of beach
profiles or transects. These surveys are sent to VIMS where they are entered and
stored on computer. Analysis of the beach profile data show where and how fast
changes in beach form and volume occur. This data then allows the locality to

determine if, when and how much addtional sand is required to maintain their
public beach.

Funds for beach projects come in the form of matching grants from the
Public Beach Board. There is a fifty/fifty match with the locality. The total
cost of the project at the Aqua-Po Public Beach was $370,000.

Any questions or comments on the data or contents of this report should be

addressed to the Advisor to the Public Beach Board P.O. Box 1024, Gloucester
Point, Virginia 23062.
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INTRODUCTION

Aqua-Po Public Beach is located in Stafford County, Virginia on the
southern shore of the Potomac River (Figure 1). It is an important public
beach site, as well as a valuable natural resource for Stafford County.

Before 1987, Aqua-Po Public Beach was one of the many stretches of
Chesapeake Bay shoreline undergoing severe erosion. The shoreline was rapidly
retreating to the west through overwash processes and cross-shore transport.
In the late 1960°‘s, a groin field was constructed in an attempt to maintain
the beach. Continued erosion, however, left four previously attached groins
over 100 feet offshore. Sediment transport at the site, predominantly to the
south, resulted in a narrow beach zone along the southern section of the
shore. Groins at the southern end of the beach trapped some of the material
eroded from further up the shore.

Early in 1987, a major beach restoration project took place at Aqua-Po
in order to halt the continued severe shoreline erosion and create a stable
recreational beach for Stafford County. The project included 700 feet of
stone revetment, 20,000 cubic yds of beach fill material, and four 100-foot
long offshore attached breakwaters (Hardaway et al., 1989).

The design of the offshore attached or headland breakwaters was based on
procedures outlined in an equilibrium bay model by S%lvester (1978).
Embayments between headland breakwaters will reach an equilibrium or stable
state over time as a function of the wave climate at the site. An explanation
of this concept is given in Appendix III.

The purpose of this report is to provide information about present beach
conditions at Aqua-Po relative to the 1987 restoration project. All data for
this report were analyzed at the College of William and Mary, Virginia
Institute of Marine Science (VIMS) and cover a time span from August 1986
through April 1990. Periodic updates of the beach surveys will be added as

addendums to this report.



LOCATION MAP

Figure 1. Aqua-Po location map (Espey, Huston & Associates, Inc., 1985-1986
proposal by Stafford County, Virginia).



SETTING

The Aqua-Po beach site is bordered on the north by Aquia Creek and on
the east by the Potomac River (Figure 1). It exists on a low, broad, marshy
peninsula. The shoreline faces east and is fetch-limited. A fetch refers to
an area of the sea surface over which waves are generated by a wind of
constant speed and direction. The fetch is particularly important in limiting
wave periods and wave heights (Komar, 1976). The greater the area over which
a wind may blow, the larger the waves that may be generated. In a fetch-
limited situation such as Aqua-Po, the sea surface area over which the wind
may blow is restricted; thus, the waves that develop remain somewhat small.
The average fetch at Aqua-Po is 7.2 km (Hardaway et al., 1989).

Not much information exists pertaining to wave conditions at Aqua-Po.
The use of local wind data, however, enables an assessment of some effects of
the wave climate. Figure 2 contains wind roses for wind data obtained at Fort
Belvoir, Virginia representing the period 1957-1970. Data are shown as a
total annual wind rose, frequency of winds greater than 5 m/s and 11 m/s, and
annual peak-gust frequency (Rosen, 1976). From Figure 2, it is evident that
the northwest wind component is dominant in this region. Hardaway et al.
(1989), through analysis of the wind data from nearby Quantico Marine Base,
found strong northeast and southeast winds to dominate that portion of the
river. They determined the net direction of wave approach at Aqua-Po to be
approximately shore-normal (~85° true N), perhaps reflecting a balance between
the northeast and southeast winds. Because of the storm surge associated with
Northeasters, waves generated from northeast winds would have more effect on
the shoreline and on net sediment transport. The response of this wave
process is evidenced in Aqua-Po’s shoreline by the previously eroding
fastland at the north and the accumulation of eroded material along the

southern end of the shore.
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Figure 2. Fort Belvoir, Virginia Wind Station roses (modified from Rosen,
1976, Ph.D. Dissertation).



METHODS

The data available for analysis in this report included aerial
photographs, beach profile data, and sediment samples. Three aerial
photographs of the Aqua-Po site were traced and overlain so that changes in
the position of the shoreline could be assessed (Figure 3). The three years
used in the aerial photographic analysis correspond to a pre-project condition
(February, 1985), a post-project condition (December, 1987), and a near-
present condition (March, 1989).

Beach profiles have been surveyed quarterly since the restoration
project by the design firm of Espey, Huston & Associates, Inc. and by Stafford
County personnel. Beach profile transects were positioned along the shore in
order to best determine volume changes around the breakwaters and embayments
(Figure 3). Five dates were chosen to demonstrate how individual profiles of
the beach have changed over time. These dates were plotted together for each
of the 21 profiles (Appendix I). Profile data is summarized in terms of
relative shoreline positions, average beach elevations, and annual rates of
change (Table 1). Beach widths were measured on plotted profiles from the
back of the beach to mean high water (MHW), and beach elevations were measured
at mid-beach (half-way between the back of the beach and present MHW).

Plotted profiles were also used to calculate beach volumetric changes over
time, with respect to both embayment and breakwater portions of the shore
(Figure 4 and Table 2).

Sediment data were analyzed for grain size and statistical parameters
were calculated. Sediment data were available for only one date (March,
1987); however, samples were collected along 21 different profiles alongshore.
A standard sieving technique was used to separate samples into gravel, sand,
and silt and clay fractions. Weight percents of each fraction were determined
for each sample. The sand portion of samples was further analyzed using the
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