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Back Bay National Wildlife Refuge is located in southeastern Virginia along the
Atlantic Ocean and within the southern half of the city limits of Virginia Beach.
The environment of this 9,035-acre Refuge consists mostly of water, barrier
sand dunes, and wetland marsh. The immediate surrounding environment is
residential, rural agriculture, barrier dunes, inland water, and ocean front. The
area just north of the Refuge is urban.

Back Bay NWR was established by Executive Order #7907 on June 6, 1938.
Prior to acquisition by the Federal government, the barrier beach portion was
generally flat and sandy. The saline soils were unproductive. Periodie storms
from the northeast (northeasters) and hurricanes pushed large quantities of sea
water across these flat beaches, and into Back Bay. During the early 1930’s the
Civilian Conservation Corps built brush fences and planted cane and bulrush

to catch moving sands; thus building and stabilizing new sand dune formations.
Later, wooden sand fences were constructed, and many dunes were planted with
Beachgrass (Ammophila breviligulata). These new dunes protected the bayside
flats from oceanic waters and permitted formation of an oligohaline marsh, which
is nearly free of salt particles.

The original 1938 Executive Order established Back Bay NWR “....as a

refuge and breeding ground for migratory birds and other wildlife.” Another
of the Refuge’s primary purposes (for lands acquired under the Migratory
Bird Conservation Act) is “.. use as an inviolate sanctuary, or for any other
management purpose, for migratory birds.” The Refuge is part of the eastern
portion of the Atlantic Flyway. Waterfowl populations thus form one of the
prime reasons for the existence of the area as a National Wildlife Refuge. Once
known as a large haven for migratory birds, the past several decades have seen
waterfowl populations and submerged aquatic vegetation (SAV) decline. Water
quality, however, appears to have generally improved.

The latter half of the twentieth century saw rapid urban growth in the northern
half of the City of Virginia Beach. The population of the city increased ten-fold

to 425,000 in 2000. Future urban growth has the potential of presenting a major
impact on the rural nature of land use surrounding the Refuge. The Refuge

has doubled in size since the early 1990’s, perhaps stemming additional growth
surrounding the bay. This recent land acquisition also opens up the possibility for
visitor facilities along the western border of the Refuge. Current visitor facilities
are located in the northeast section of the Refuge, where there are more than
100,000 visits per year.

Wildlife diversity and quantity are affected by complex relationships, which are
often difficult to grasp. Long term changes in water quality, as measured by
suspended sediments and nitrates, have seemingly improved. On the other hand,
wildlife, as measured by waterfowl and submerged aquatic vegetation, appears
to have declined. Reasons for declining waterfowl populations may be due to
local declines in SAV, shifts in the Atlantic Flyway out of the Back Bay region,
and overall Atlantic Flyway declines in populations. An understanding of the
affected environment notes these changes and helps point the direction to future
management goals, both for Back Bay and for the National Wildlife Refuge
System as a whole.
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The City of Virginia Beach is in the southeastern corner of Virginia with the
Atlantic Ocean to the east; Currituck County, North Carolina to the south; the
cities of Chesapeake and Norfolk, Virginia to the west; and the Chesapeake Bay
to the north. Land use patterns divide the City of Virginia Beach into three
sections. The northern section is the higher density urban and residential region.
The southern section is the rural region. The mid section or “Princess Anne
Transitional Area” provides a mixed density transition between the urban north
and rural south. The boundary between the urban north and Transition Area is
known as the Green Line. Back Bay partially bisects the City from the south in
an East-West direction, with North Landing River and Back Bay-associated bay
complex comprising the primary water areas.

The 9,035 acre Refuge is located in the eastern half of the rural southern section
of Virginia Beach. The Refuge is bounded to the east by the Atlantic Ocean, to
the south by False Cape State Park and Back Bay, to the west by rural land,

to the northwest by the mixed density Transitional Area, to the north by Lake
Tecumseh, and to the northeast by the Sandbridge residential resort community.

The climate of Virginia Beach is modified continental with mild winters
and hot, humid summers. The average temperature in winter is 42° F and
the average daily minimum temperature is 33° F. In summer, the average
temperature is 77° F, and the average daily maximum temperature is 85° F.
Annual precipitation averages 45 inches. The growing season is 237 frost-
free days, the longest growing season in Virginia. The average seasonal
snowfall is 7.2 inches. The average relative humidity in mid-afternoon is
approximately 58%. Humidity is higher at night, and the average at dawn is
about 78%.

The prevailing wind direction from March through October is from the
southwest. Average wind speed is highest in March at 10.6 miles per hour.

The prevailing wind direction from November through February is from the
northwest. The area is frequently subject to storms out of the northeast during
fall, winter, and spring. These storms can produce localized flooding and

severe shoreline erosion. The summer in Virginia Beach produces numerous
thunderstorms whose strong winds and heavy rains sometimes result in
localized flooding. Although Virginia Beach is north of the track usually followed
by hurricanes and tropical storms, the city has been struck infrequently by
hurricanes.

Wind direction and time of year have a significant impact on the bay within
Back Bay NWR. Back Bay is too far north of Currituck Sound to be affected by
lunar tides. However, wind tides normally produce a decrease in average mean
water level during the winter due to the northwest winds that push its waters
southward. The opposite occurs during the rest of the year as mean water level
increases due to southwest winds pushing the water northward.

The flatness of the lands surrounding Back Bay is the central topographic
characteristic of the watershed. Pungo Ridge, along which Princess Anne Road
runs to the west, has the highest land elevation on the west side of the Bay,
reaching 15 to 20 feet above mean sea level (msl) at several points. On the eastern
boundary of the Bay, the sand dunes of False Cape present a second ridge of
higher elevation, reaching 50 feet msl or greater at a number of locations and 64
feet at the highest. These two parallel ridges trend in a north-south direction.

In between these parallel ridges, on the western Pungo side, lie the better
drained uplands. These uplands fall away from the highest elevations to about
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five feet msl. This lower elevation is the upper edge of the flood plain. This is
where the principal marshes and swamps of the Bay’s edge are found. However,
throughout the flood plain at its higher elevations and where the soils are inclined
to dry out more readily, crops are farmed. Due to the universal flatness and low
elevation of the land, flooding from high wind tides is a frequent problem for the
farmers, particularly below the three- or four-foot contour levels.

Roy Mann Associates, Inc. (1984) described the Back Bay area as follows:

“Virginia Beach lies within the Atlantic Coastal Plain Physiographic
Province. The physiography of the area is typical of that of most of the
Atlantic seaboard and consists of gently sloping terrace plains extending
seaward from the base of the Appalachian Mountains.”

The entire wedge of coastal plain sediments is composed of stream-carried
sands and clays deposited along a shoreline and nearshore environment not
dissimilar to that which presently exists in the area. These include beach and
dune environments, sand marshes, stream channels and floor deposits. The
source of the sands and clays was primarily the down wasting of the eastern
seaboard continental land mass. Six stratigraphic units compose the 4,000 feet
of unconsolidated sediments of the Coastal Plain in the Virginia Beach and Back
Bay region. The uppermost unit, the Columbia Group, is characterized by light
colored clays, silts, and sands of recent and Pleistocene Age (2.5 mybp to present).
These deposits range between 20 and 50 feet thick and include recent dune,
beach, and river sediments.

Figure 3.1. East-west cross-section through southern Virginia Beach
(Tohnson 1999)
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Two primary freshwater aquifers exist in the Back Bay watershed (Roy Mann
Associates, Inc. 1984). They are the confined aquifers within the Yorktown
formation, and the shallower, unconfined aquifer within the overlying Columbia
deposits. Municipal wells are generally within the confined aquifer, while many
domestic wells are within the unconfined aquifer (Figure 3.1).
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All major groundwater quality criteria, with minor exceptions, have been

found to be within applicable concentration standards. Salt water intrusion has
been found in deeper groundwater supplies. A small increase in overall nitrate
concentrations in groundwater is evident and suggests the impact of agricultural
activities. However, for the most part, nitrate concentrations in the shallow
regional aquifer are low in comparison with other agricultural areas. In general,
groundwater quality in the Back Bay watershed is good.

The U.S. Department of Agriculture’s Soil Conservation Service mapped the soils
within the City of Virginia Beach during 1981-1982. The major associations which
are found within the Refuge and study area include Acredale-Tomotley-Nimmo,
Back Bay-Nawney, and Newhan-Duckston-Corolla. The following descriptions of
these associations are taken from the resulting USDA publication, “Soil Survey
of City of Virginia Beach, Virginia” (September 1985).

Acredale-Tomotley-Nimmo Association — This association consists of nearly
level soils in broad, flat areas of the study area. The Acredale soils are slowly
permeable; Tomotley and Nimmo soils are moderately permeable. This
association is used mostly for cultivated crops, but some areas are in woodland or
are used for community development. Much of this association has been cleared
and drained; the drained areas have good suitability for cultivated crops. The
main limitation for community development is a seasonal high water table.

Backbay-Nawney Association — This association is primarily found in the
marshes and swamps of the study area and Refuge. This soil consists of nearly
level, frequently flooded soils on the flood plains of Back Bay and its tributaries.
Slopes range from 0 to 1 %. The Backbay soils occur in broad, flat marshes,
while the Nawney soils occur in wooded drainage ways and on flood plains. This
association has little suitability for most uses other than as wetland wildlife
habitat and for woodland. Flooding is the main limitation for use of this soil.

Newhan-Duckston-Corolla Association — This association consists of nearly level
to steep, very rapidly permeable soils on grass- and shrub-covered sand dunes,
flats, and depressions along the ocean. The Newhan soils are on undulating to
steep coastal dunes and are excessively drained; Duckston soils are on nearly
level flats and in shallow depressions between coastal dunes and are poorly
drained and/or flooded in some areas after heavy rainfall and by overwash

by salt water; Corolla soils are on low, undulating coastal dunes and on flats
and are somewhat poorly drained to moderately well drained. Most areas of
this association are covered by salt-tolerant grasses and shrubs. The major
limitations of this association for community development are a seasonal high
water table, the very rigid permeability, slope, and the instability of sparsely
vegetated areas.

The Refuge roughly includes the northern two-thirds of the 39 square mile Back
Bay complex. This complex is divided by its natural configuration of islands,

into five smaller bays: North, Shipps, Redhead, Sand and Back Bays. Numerous
channels, narrows, and guts link these bays together, as does sheet-flow across
wetlands during high-water events. The surrounding uplands and wetlands cover
an additional 64 to 65 square miles. Major drainages into the bay include (from
northwest to southwest) Hell Point, Muddy, Beggar’s Bridge, Nawney and Devil
Creeks. The surrounding lands drain into these five creeks and/or the bay, via
numerous connected drainage ditches, and constitute the Back Bay flood plain.

Chapter 3. Affected Environment
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Most of the bay is shallow with an average depth of less than 5 feet. The bay
maintains fresh to slightly brackish (0 to 4 parts per thousand ppt salinity)
water, with salinity increasing slightly as one proceeds southward. Back Bay

has been defined as an oligohaline estuary (Norman 1990). There is no lunar
tidal influence because the nearest Atlantic Ocean inlet is 60 miles south of the
Refuge. Water level fluctuations are principally wind-generated (wind tide); with
sustained southerly winds, generally during summer, moving bay waters to the
north and raising the northern bay levels. Sustained northerly winds, generally
during winter, move bay waters to the south and decrease mean water levels in
the northern Bay areas. During strong wind tides, from the south, the water in
flood plain areas will rise 3 to 4 feet, and flood low-lying areas (below the 3- 4
feet contour levels) along Muddy Creek, Nawney Creek and Sandbridge Roads.
Roy Mann Associates, Inc. (1984) reports that water circulation in Back Bay is
dynamic, where daily fluctuations in water level due to wind alone in excess of 0.75
feet are common. The effect of wind tides on Back Bay is of sufficient strength to
enhance the mixing of water from tributaries with adjacent bay water.

Open water, including Back Bay, comprises the most abundant wetlands
community type on the Refuge. According to Roy Mann Associates, Inc. (1984)
approximately 22% of the Back Bay watershed was wetlands. Emergent wetland
vegetation comprised 11,351 acres or 17% of the watershed. Lowland forest with
2,357 acres and scrub-shrub wetlands with 749 acres comprised 4% and 1%,
respectively, of the watershed. Much of this vegetation was characterized by
relatively homogeneous stands of cattails, and black needlerush.

The 900-acre Refuge freshwater impoundment complex is located on the barrier
island portion of the Refuge, south of the headquarters. This ten-impoundment
complex consists principally of eight moist soil management units that are flooded
in the fall and winter and drawn-down in the spring and summer. Two of the
impoundments serve as water reservoirs that hold water as needed, regardless

of the season. Water is supplied to this complex by a pair of large pumps that can
transport approximately 15,000 gallons per minute from the Bay adjacent to the
West Dike, into the C-storage Pool reservoir; from where it is distributed into the
desired impoundment via interconnecting water control structures.

Beginning in 1972, and particularly since 1986 onward, the Virginia Department
of Environmental Quality has kept extensive surface water quality records

on at least ten monitoring sites within or immediately surrounding Back Bay
NWR and its tributaries. Samples are collected every one to three months.
Data analyzed for this CCP include: salinity, dissolved oxygen, nitrate, pH,
temperature, fecal coliform, turbidity (secchi disc; total suspended solids), and
phosphorus. Preliminary analysis of a number of water quality parameters
indicate generally stable or improving water quality since the mid-1980’s, for
some specific elements. This may reflect better agricultural and construction
practices and a cessation of a period of high suburban growth in the Sandbridge
area (personal communication, Mel Atkinson).

For example, one of the water quality sites is located within the bay between
Ragged Island and Wash Flats (Station: 5BBKY006.48). This is an excellent open
bay site to monitor bay-wide, long-term changes in water quality. Figures 3.2
and 3.3 indicate improving water quality with respect to Total Suspended Solids
(T'SS) and Nitrates. These T'SS and Nitrate improving trends are seen at other
monitoring sites as well.
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Figure 3.2. Total suspended solids between Ragged Island and Wash Flats from
1986-2003
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Figure 3.3. Total Nitrate between Ragged Island and Wash Flats from
1986-2003

(1410

b

=
= 020
=)
E

L 3
0.1

RL L

&F &F &£ F & S £ P &
& -ﬁﬁﬁ* & F F F ﬁﬁ& -ﬁﬂ ﬁﬂf?

TSS are solids in water that can be trapped by a paper filter. TSS can include

a wide variety of material, such as silt, decaying plant and animal matter,
industrial wastes, and sewage. High concentrations of suspended solids can cause
many problems for aquatic life.

High TSS can block light from reaching submerged vegetation. As the amount of
light passing through the water is reduced, photosynthesis slows down. Reduced
rates of photosynthesis causes less dissolved oxygen to be released into the water
by plants. If light is completely blocked from bottom dwelling plants, the plants
will stop producing oxygen and will die.

Nitrates and nitrites are nitrogen-oxygen chemical units, which combine with
various organic and inorganic compounds. The greatest use of nitrates is as a
fertilizer. Most nitrogenous materials in natural waters tend to be converted to
nitrate, so all sources of combined nitrogen, particularly organic nitrogen and

Chapter 3. Affected Environment
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ammonia, should be considered as potential nitrate sources. Primary sources of
organic nitrates include human sewage and livestock manure, especially from
feedlots. The federal drinking water standard is 10 milligrams per liter (mg/1)
nitrate-nitrogen (NO , -N). All stations appear to have nitrate readings within
federal drinking water standards.

Standards for pH in Virginia waters are in the range of 6 to 9. Several of the
stations had occasional readings above 9, indicating water that is alkaline.

The general trend over time has been from slightly alkaline to more neutral
water. The standard for surface water temperature is a maximum of 31 degrees
Centigrade. Several of the Back Bay tributaries had occasional summer readings
slightly above the standard.

Dissolved oxygen is the amount of oxygen dissolved in water, measured in
milligrams per liter (mg/L). This component in water is critical to the survival of
various aquatic life. Virginia has set a minimum of 4.0 mg/L for dissolved oxygen.
Nawney Creek and Beggars Bridge Creek had ocecasional readings which fell
below this standard (Figure 3.4). The rest of the stations had consistent readings
above the standard.

Figure 3.4. Dissolved oxygen levels between Ragged Island and Wash
Flats,1992-2003
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Salinity is the total of all salts dissolved in the water, measured in parts per
thousand (ppt). Since 1987, salinity levels have varied. They occur as spikes

of increased salinity. These spikes (1987, 1995, 2002) are in the 3 to 5 ppt

range (oligohaline) and are within ranges found throughout Currituck Sound
(Figure 3.5). Periods of lower salinity (1 ppt. or less) have occurred in Back Bay,
and represent water fresher than that found in Currituck Sound.

Since 1991, biweekly water quality sampling at the Refuge headquarters dock
revealed that as stream flow input and precipitation levels increased, bay salinity
levels generally declined (0 to 2 ppt.). When stream flow input and precipitation
levels decreased, bay salinity levels increased (3- 4 ppt.). Salinity is usually
regulated by how far north the effects of brackish waters from Albemarle and
Currituck Sounds in North Carolina reach. Back Bay’s nearest ocean outlet

is approximately 60 miles to the south, at Oregon Inlet, NC. So, stream flow
regimes and precipitation help regulate this brackish-fresh water interface.

Roy Mann Associates, Inc. (1984) states, “Water quality data for Back Bay
indicate a strong phosphorous limitation in the open waters and many of the
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tributaries. Therefore if environmental controls are to be established, they
should be broad enough that the loading with phosphorous is curtailed as well as
limitations being effected on nitrogen and other minerals.”

Figure 3.5. Salinity levels between Ragged Island and Wash Flats, 1994-2003
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Figure 3.6. Box plots of salinity data recorded by the Division of Water

Resources at several stations in Currituck Sound —

1994 through 1996. (T =

tributary station; O = open water station; and S = shore station) (North
Carolina Department of Environment and Natural Resources 1997)
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In summary, many improvements in Back Bay’s water quality have been
occurring. They may be partially attributable to the elimination of the large
number of septic systems in Sandbridge following construction of a new

city sewer line in the mid 1990s; improvements in local agricultural and hog
farming practices; and a reduction in the amount of land use disturbances in the
watershed from previous large housing developments (i.e., Lago Mar, Red Mill,
Ocean Lakes).

Concerns over the loss of submerged aquatic vegetation (SAV) during the past
twenty years have usually been blamed solely on negative impacts to Back Bay’s
water quality; however, existing water quality data does not appear to support
significant water quality degradation. The infrequency of previously referenced
water quality data collection (once every three months) presents the possibility
of missed spikes or peaks in nutrients, silt, or other pollutant discharges into

the watershed. A closer analysis of specific water quality parameters critical

to the health and well-being of SAV beds needs to be conducted at the most
critical times of year to better understand this complex issue. It is believed

that SAV beds both absorb nutrients and reduce turbidity by their presence, as
well as serving as a buffer to wave action that reduces erosion of bay and island
shorelines. The islands and shorelines of Back Bay have manifested rapid erosion
rates during the past 20 years, so that the existing shorelines no longer resemble
the most recent United States Geological Survey (USGS) topographic maps.

Potential Wildfire Hazard. Virginia’s wildfire season is normally in March and
April and again in October and November. At these times the relative humidity
is usually low, winds tend to be high, and fuels are cured to the point where
they readily ignite. Fire activity fluctuates not only from month to month, but
from year to year. During years when Virginia receives adequate precipitation,
wildfire occurrence is low. During low precipitation, wildfire occurrence is high,
particularly during periods of warm, dry, windy weather.

Most local wildfires occur outside the normal fire seasons and are thought to be
human-caused. There are very few lightning-caused fires. Refuge records show
most local wildfires occur during the late winter waterfowl hunting season in
late January through early March. These burns create open marsh habitat that
attracts snow geese and other waterfowl. Both waxmyrtle and black needlerush
are volatile and burn well while green.

All unplanned wildfires are suppressed, where possible, in a safe, and cost-
effective manner, with minimum damage to wildlife and private property
resources through use of appropriate management strategies.

Efforts are underway to construct and maintain adequate wildland urban
interface (WUTI) fire-breaks inside Refuge boundaries to protect adjacent
private properties in Sandbridge and several bordering roadways (ie. Muddy
Creek, Sandbridge, Colechester, New Bridge Roads). Those WUTI fire-
break construction efforts will continue until the threat of wildfire to private
residences, and to Refuge natural habitats, is greatly reduced or eliminated.

Role of Fire in the Ecosystem. A combination of fire types, including naturally
occurring (lightning-caused) fires (Kirwan and Shugart 2000), and fires
associated with Native American and European colonists’ (Patterson and
Sassman 1988) activities, have historically influenced vegetation in the eastern
United States. Naturally occurring fire is infrequent in the mid-Atlantic;
however, human-set fire has historically, and dramatically impacted the ecology
of the region, including coastal Virginia (Brown 2000). Many open areas have




Physical Environment

3-10

been created by slash-and-burn agricultural practices of Native Americans and
from the harvesting and gathering of firewood (Brown 2000).

Frost (1995) portrays the Back Bay vicinity of southeastern Virginia to be a
wetland area that maintained a presettlement fire regime, or frequency of

4-6 years, with most marsh fires probably igniting from fire moving through
vegetation on adjacent uplands, with the original fire igniting from a lightning
strike. Frost (1995) goes on further to state that, “successive reduction in

fire frequency, as has occurred throughout the South, leads to dominance of
oligohaline marshes by a few tall marsh species and Juncus roemerianus.”
Losses of wetland plant species richness, including such rare fire-dependent
types as the spikerush and eryngo, subsequently have occurred.

Bratton and Davison (1986) found historical evidence of fire in maritime forests
of Cape Hatteras, North Carolina. The authors concluded that fire suppression,
in combination with other disturbances, increased pine species, decreased oak
species, and shifted fire regimes from small, frequent, low-intensity fires, to
infrequent, larger, high-intensity fires. The authors also concluded that fuel
management would be necessary to restore the site to oak dominance, its pre-
settlement condition. Back Bay NWR, immediately to the north, has a similar
situation in effect that should lead to new evaluations of fuel-loading, loblolly pine
invasion, and live oak perpetuation in its maritime and bottomland forests.

The bird nesting season creates a need to avoid burning during the last week of
March through June of each year, if possible. Therefore, the Refuge prescribed
fire season normally runs from September through November, or March if
necessary.

Discussions with longtime local residents reveal that the local populace has
historically burned off black needlerush marshes in late fall and winter, in the
belief that it improves the marshes for wintering waterfowl use. After careful
consideration and research, we have concluded that prescribed burning of Back Bay
NWR needlerush and saltmeadow hay marshes should be encouraged in the future.
Objectives of prescribed fire include 1) Protect life and property; 2) Perpetuate the
migratory bird resource; 3) Preserve native wetland biotic communities in their
natural states; 4) Maintain maximum habitat diversity for the benefit of wildlife;

5) Protect, restore, and maintain endangered and threatened species and their
habitats; 6) Implement a safe and cost-effective program of resource protection and
enhancement; and 7) Reduce hazardous fuels. When carried out wisely, in 3-4 year
cycles, the following habitat and wildlife benefits are realized:

a.Reduction of fuel-loading, especially matted needlerush stems among live
plants and on marsh substrate. Fuel-loading also stifles germination of
beneficial food-plants.

b.Increased use by wintering and migrating waterfowl (ducks, geese and tundra
swans) of marsh areas, after the long, needle-tipped stems are removed.

c. Increased germination of desirable, herbaceous waterbird food-plants already
in the seed-bank, by increasing sunlight penetration to marsh soils.

d.Rapid recycling of nutrients into the soil and remaining plant rootstocks.
Prescribed burning objectives during the 1990s and later have revolved

around control of the invasive pest, Common, or Phragmites reed (Phragmites
australis). Prescribed burning has been used to remove the dense dead stands

Chapter 3. Affected Environment
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of reeds that continue to stand for several years after dying. By continuing to
shade the ground, these dead stands reduce or eliminate germination of more
desirable annual food plants. By burning the dead stands, the shading ground
cover and seed source is removed. Once the sun consistently reaches the ground,
germination and production of more desirable plants occurs, from within the
existing, diverse seed bank.

The only known exception to this needlerush prescribed burning
recommendation, is in the western North Bay Marshes vicinity, where mixed
needlerush and Phragmites reed marsh supports a breeding population of the
Least bittern. The Least bittern is a “Species of Special Concern” in the state of
Virginia. Removal of this unique habitat type’s low-canopy platforms, created by
lodge-poled reeds resting atop needlerush tips could result in a local decline of
nesting and resting least bitterns.

In addition, the active bald eagle nest site on the woods edge of western North
Bay Marshes, should also be protected from fire, especially during their
December-May breeding season. This site is a priority protection area during a
North Bay Marshes prescribed burn or a wild fire.

Within the impoundment complex, the eastern one-third of A, B and C Pools,
and most of G, H and J Pools, are critical fall-winter fire protection areas. These
moist soil units comprise much of the late winter food supply for wintering and
migrating waterfowl. They are also priority protection areas during prescribed
burns or a wildfire.

The Roanoke-Tar-Neuse-Cape Fear Ecosystem (RTNCF) Refuges Biological
Review of 2000 (USFWS 2002) recommended an increased use of prescribed fire
in future habitats management efforts.

The U.S. EPA has set national air quality standards for six common pollutants,
including ozone. Ground-level ozone, the main ingredient of smog, is a colorless
gas formed by the reaction of sunlight with vehicle emissions, gasoline

fumes, solvent vapors, and power plant and industrial emissions. Three ozone
stations are located in the Hampton Roads region (Virginia Department of
Environmental Quality 2005). Ozone data from 1990 to 2002 indicate that the
number of times when air quality monitors have recorded ozone concentrations
greater than 84 parts per billion, (the health-

based air quality standard measured over il

eight hours), appears to be increasing from

an average of four to seven times a year. For ' o "'
the three year period 2000 to 2002, and again u e

in 2003, EPA classified the Hampton Roads Eh" it
region, 1nc1ud1ng Virginia Beach as an

8-hour ozone non-attainment area

(Figure 3.7). In prior years the region ey

was a non-attainment area for the f‘

previously used 1-hour standard. ﬁ vl ﬁ - .
By 2007, Virginia will submit a plan PN S

to reduce the level of 0zone in non- . . '*‘-'_"i-'r-l'}_' _
attainment areas. ﬁh

Figure 3.7. Mid-Atlantic
Ozone Non-attainment Areas (Source: EPA 2003)
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Local air quality concerns at the Refuge revolve primarily around smoke
generated by prescribed fire burns, such as the fire break between the Refuge
and Sandbridge community. Back Bay NWR contains vegetation and habitats
capable of sustaining wildland fire, thereby requiring a fire management plan.
Fires are timed as to create the least impact on the surrounding community.

Virginia Beach has a military base, Oceana Naval Air Station, for F-14 Tomcats
and F/A-18-Hornet Squadrons. Noise levels can be excessively high just north
and west of Back Bay NWR in areas surrounding Oceana (Virginia Beach) and
Fentress Air Field (Chesapeake). The City’s 2003 high noise zone map (AICUZ)
locates Back Bay NWR within the least impacted area, with average noise
levels less that 65 decibel dB (Figure 3.8). The military has cooperated in not
conducting low altitude flights over the Refuge.

Figure 3.8. High Noise Zones within the Virginia Beach region.
(http:/flwww.nasoceana.navy.mil/aicuz/)
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The expanses of visual natural resources that characterize the Refuge are

of immeasurable value. The diversity of habitats, such as the beaches, dunes,
bays, streams, swamps, woodlands, farmland, extensive marshes and islands
all contribute to the scenic quality of Back Bay. Two of the most striking visual
assets of the Refuge are the long, unbroken beach/dune vista and the extensive
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marshes. The visual resources have gained increasing importance over the
decades as development continues to occur on similar, previously unspoiled
coastal barrier islands along the East Coast of the United States. The Refuge
now provides a vivid visual contrast to developed areas located just north and
west of the Refuge boundary.

From the dune ridges, vistas span from the ocean to the marsh, giving the
area a sense of ecosystem continuity. The extensive marshes give way to
forested swamp, woodlands, and farmland to the north and west. The diversity
and distribution of fauna and flora along this section of barrier island and

its associated Bay marshes are both interesting and complex, and contribute
significantly to the Refuge’s visual quality.

Although much of the landscape within the Refuge has been altered by

man, some of these modifications, such as dune building and impoundment
construction, have been effectively blended with the surrounding terrain. The
constructed dune line, trail system and dike roads offer controlled public access
to relatively undisturbed oceanfront, bay shoreline, wetlands, and upland

forest. Such access provides an increasingly urban population the opportunity
for unparalleled wildlife viewing, photography, nature study, environmental
education, solitude and other visuals-related experiences that can rarely be found
in urban environments.

Contaminants As stated earlier, Back Bay itself is divided into five smaller bays: North, Shipps,
Redhead, Sand and Back Bay proper. However, there are significant waterways
which feed Back Bay that could transport contaminants to Back Bay. Those
water-bodies are Hell Point Creek, Asheville Creek, Beggars Bridge Creek,
Muddy Creek, Nawney Creek, and Scopus Marsh Creek.

Minor contaminant issues are identified and dealt with prior to acquisition. Species
of concern to the Refuge includes migratory and resident waterfowl, nesting sea
turtles, bald eagles and other migratory birds, fishes and all their appropriate
habitats. Contaminant threats to these resources can be assessed as follows:

B potential spills from vehicular accidents on Princess Anne or Sandbridge
Roads;

B gpills along the Atlantic Coast from shipping traffic, which could present
significant threat and depend on currents, tides, wind conditions, contaminant
and proximity to the coast;

B gspills from properties and small roadways along any of the watersheds that
feed Back Bay; and,

B chronic problems associated with growing suburban sprawl including
residential uses and abuses of pesticides, insecticides and fertilizers.

Acquisitions and protection by the Service and other agencies or non-profit
conservation organizations serve to protect the smaller watersheds and Back
Bay, and provide a buffer for lower levels of pollution associated with residential
and light commerecial uses; such buffering can also result in improved water
quality in Back Bay.
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Vegetation
Vegetation Types

A large variety of vegetation types exist in and around Back Bay NWR. They can
be classified in various ways, including uplands and wetlands (Map 3-1, table 3.1).

Table 3.1. Back Bay NWR General Habitats & Vegetation Communities*

General Habitat

Vegetation
Community(ies)*

Dominant Species

Comments

2) Estuarine Fringe

Redbay, VA. Chain fern.

Mixed Wooded Non-Riverine Wet Loblolly pine, Pond pine, Tupelo spp., Inkberry, Saturated soils. Giant cane

Wetland Hardwood Forest Waxmyrtle & 2-3 ferns. & Greenbriers are often
present.

Deciduous Estuarine Fringe Bald cypress, Swamp tupelo, Loblolly pine, Subject to irregular wind-tidal

Wooded Wetland | Swamp Forest Sweethay, Redbay, Waxmyrtle & Royal fern. flooding.

Mixed w/Marsh

Maritime Wooded | 1) Maritime Swamp 1) Red maple, Sweetgum, Black gum/tupelo, Seasonally flooded and/

Swamp Forest Black willow, Sweetbay, Blue-berry, Waxmyrtle, | or saturated soils, with

hummock & hollow
microtopography.

or Forbs, shrubs &
saplings

Bush & Loblolly pine, Red Maple, Sweetgum
saplings

Swamp Forest 2) Bald cypress, Swamp tupelo, Loblolly pine,
Sweethay, Redbay, Waxmyrtle & Royal fern.
Shrub-scrub 1) Maritime Mixed 1) Loblolly pine, Water oak, So. Red oak, Black Often on leeward slopes
Wetland Forest, cherry, American holly, Greenbrier, Blueberry, of dunes; Usually holds
grape, ferns. freshwater through most of
2) Maritime Shrub year.
Swamp 2) Waxmyrtle, Inkberry, Blueberry, Poison ivy,
ferns.
Maritime Upland 1) Maritime Loblolly 1) Loblolly pine, Red maple, Black cherry, Ground/herbaceous cover
Woodland Pine Forest Waxmyrtle, Blueberry. sparse.
2) Maritime Evergreen | 2) Live Oak, Loblolly pine, Laurel oak, Black cherry,
Forest Am.Holly, Devilwood, blueberry, Jessamine.
Upland Mixed 1) Non-Riverine Pine- 1) Loblolly pine, Red maple, Sweetgum, Pond pine, | Flat seasonally perched
Woodland Hardwood Forest Sweethay, Black tupelo, Red bay, Dog-hobble, water tables, with shallow
Cane. depressions that hold water
2) Non-Riverine Wet intermittently.
Hardwood Forest 2) 6 Oak species, Hornbeam, Holly, blueberry,
Dog-hobble, Cane, Chain-fern, sedges.
Reforestation Area | White Cedar, or Bald White cedar, or Bald cypress, oaks & tupelos. Manually planted in former
Cypress and oak spp. agricultural fields.
Agriculture Row Crops Soybeans & corn Tended to by local Refuge
cooperative farmers, &
private farmers.
Old Field Mowed grasses; Switchgrass, Goldenrod, Waxmyrtle, High Tide Refuge old fields are bush-

hogged at least once every
two years.
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Vegetation
General Habitat Community(ies)* Dominant Species Comments
Dune Swale 1) Maritime Wet 1) Saltmeadow cordgrass, rushes, sedges, 1) Graminoid dominated
Wetland Grassland goldenrod, asters, sundew, etc. wetlands in dune swales.
2) Interdune Ponds 2) Bulrushes, grasses, spikerushes, cattail, Rose- | 2) Semiperm. flooded,
mallow, Water hyssop herbaceous swales;
ologohaline ponds.
Dune Grassland 1) Maritime Dune 1) Am. Beachgrass, Sea oats, Seaside goldenrod, | 1) Ocean/bay-front dunes
Grassland Evening primrose, Seaside spurge, Purple influenced by storm surges
lovegrass, Sandbur, Saltmeadow cordgrass,
2) Beach-Dune Purple sandgrass 2) Ocean-front beach from
Grasslands wrack-line to toe of dunes;
2) Beachgrass, Sea rocket sparsely vegetated
Back-dune Maritime Dune Am. Beachgrass, Sea oats, Seaside goldenrod, Shrublands along ocean-front
Grassland Grassland Evening primrose, Seaside spurge, Purple dune, inland edges. Trees &
lovegrass, Sandbur, Saltmeadow shrubs often stunted.
Fresh-water 1) Moist-soil units 1) Eastern, higher elevation areas with high 880 acres of ten, intensively
Impoundment annual plant production (Beggars ticks, Water managed, man-made
2) Emergent Marsh** | hyssop, spikerushes, smartweeds, wild millets, wetlands units; surrounded
flat-sedges) by earthen dikes to contain
3) Maritime Swamp water at desired levels
Forest 2) Black needlerush, arrowheads, Water lilies, 4
SAV species, Narrow-lvd. cattail, Pickerelweed,
4) Maritime Wet Am. lotus, spikerushes
Grassland
5) Interdune Ponds
Emergent Marsh Wind-Tidal Oligohaline | Black needlerush, Narrow-lvd. cattail, Big Natural herbaceous wetlands
Marshes cordgrass, Saltmeadow cordgrass, Rose of bayshore and island areas
mallow, Olney three-square, spikerushes, Dotted | with no ocean tidal influence
smartweed, Canada rush, Pickerelweed
Open Water Submerged Aquatic Several pondweed species, Coontail, Wild celery, | Most Bay waters are
Vegetation (SAV) milfoils, Widgeongrass, Muskgrass, Southern currently lacking SAV; except
naiad for several sheltered coves.

(*from CCP Vegetation Community Types)

** The term is used loosely in this context to refer to a managed habitat that demonstrates many of the
characteristics of an emergent marsh. Nonetheless, because emergent marshlands in their unaltered state
are so prevalent in this region, the term is used as a General Habitat heading as well.

In using this table as a reference, please note that a number of habitat types are seen in more than one
location. This crossover of community classes is a result of nature responding similarly to similar
conditions, the most telling of which are weather (determined by the wind-tidal system) and proximity to the
ocean. It is for this reason that overlap exists, for some habitats cannot be strictly separated from each other.

Upland Habitats

These habitats are situated on higher elevation areas of the Refuge. They
include: oceanfront beach, dunes, mixed hardwood-softwood woodlands,
shrublands, agricultural farm land and old fields. Historic records show that
the barrier beach system was severely over grazed in the 19" century, resulting
in the mobilization of large sand sheets, and moving dunes. The cutting and
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burning of forested areas (particularly maritime forests) probably preceded
the overgrazing. These forested areas have been culled many times, converting
the vegetative composition of the area to its current state. Natural processes
have also served to further shape the vegetative distribution and diversity on
the barrier island portion of the Refuge. Depth to the water table, salt spray,
substrate stability, water salinity, and periodic flooding have contributed to
the existing vegetative communities’ composition. The upland habitats can be
divided into four types:

@

@

Beach-Dune Grasslands — Beach vegetation is sparse, primarily located at
the toe of the dunes in the wrack/debris line, and consists of sea rocket and
American beachgrass. The higher dune lines are characterized by beachgrass
and sea oats. In stabilized dune areas, the following species are common: sea
rocket, wooly hudsonia, evening primrose, lobelia, seaside goldenrod, beach
pea, sandspur, daisy fleabane and spurge. Stabilized and protected interdunal
depressions develop an interesting diversity of plant species. The Refuge and
adjacent False Cape State Park have listed 129 species of plants from such
areas. Dominant species in these depressions include: saltmeadow cordgrass,
rushes, common threesquare and broomsedge. Herbaceous plants include:
water pennywort, centella and purslanes/seedboxes. Woody plants on the
perimeters of wetter areas also include: groundsel, waxmyrtle, bayberry,
black cherry and live oak.

Barrier Island Shrublands & Woodlands — A shrub thicket exists along

the bayshore peripheries, particularly along the western side of the barrier
island, where the land is naturally or artificially protected from salt spray and
overwash. The dominant shrubs and stunted trees of this community type
are; waxmyrtle, highbush blueberry, American holly, yaupon, inkberry/low
gallberry holly, groundsel/saltbush, red cedar and persimmon. Woody vines
are also found in both the shrublands and adjacent woodlands, including:
greenbriers, Virginia creeper, Japanese honeysuckle, grapes, poison ivy,
trumpet creeper and false jessamine.

Shrub-thickets merge gradually into woodlands, particularly in the “Green
Hills” area, north of False Cape State Park. These woodlands are generally
low, reaching heights of 20 feet or less, due to the pruning effects of salt-
laden winds from the ocean. Dominant species include live oak, loblolly pine,
red cedar, laurel oak, red maple and sweetgum. A few pond pines can also be
found in this area.

Additional upland woods are located on Long Island and the western side of
Back Bay, on higher elevations. Long Island supports scattered hawthorns,
and a mix of loblolly pine, waxmyrtle, hackberry, sweetgum, black cherry,
persimmon, red cedar, groundsel/saltbush and a variety of oaks such as black
and pin oaks.

3) Agricultural Farmland — Elevations slightly below five foot mean sea level

are often occupied by low-lying, poorly drained agricultural fields. In this
area, agricultural lands were often previously occupied by lowland forests;
but were cleared of all trees, ditched, and drained. Agriculture is the most
abundant land use/vegetation type, which constitutes approximately 22% of
the Back Bay watershed. Primary crops include corn, soybeans and wheat,
while secondary crops consist of a variety of vegetables (Roy Associates,
Inec. 1984). The farm fields which Back Bay NWR has acquired are managed
under either a cooperative farming agreement, with planted crop, converted
back to wetland through impoundment or wetland restoration projects, or
reforested.
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4) Old Fields — Former agricultural fields that were purchased by the Refuge
are sometimes permitted to serve the needs of Refuge songbird populations,
including declining passerine species such as the field sparrow and yellow-
breasted chat. These mid-successional old fields generally support a mix of
young loblolly pine, waxmyrtle, groundsel/saltbush, mixed perennial grasses,
blackberry briars, wooly beardgrass, and a variety of forbs. They are best
managed through periodic prescribed burning fire or brush-hogging to
maintain them at this successional state.

Wetlands Habitats — Marshes

Approximately 9,925 acres of wetlands are identified within the Back Bay
watershed. These wetlands support a very diverse flora consisting of over

109 species. The five dominant species account for almost 75% of the wetland
acreage. They include cattails (4,004 acres), black needlerush (2,371 acres), big
cordgrass (605 acres), saltmeadow hay (449 acres) and switchgrass (427 acres).
The remainder of the species represent a diverse mixture of brackish plants with
a significant component of freshwater species (Priest I1I et al 1989).

Priest ITI et al (1990) describe the floral wetland communities as follows, “The
emergent tidal wetlands are dominated by plants typically indicative of brackish
conditions even though the system now tends toward freshwater conditions under
normal circumstances . . . The brackish communities because of their continued
dominance appear to be more adaptable to the periods of freshwater, than

the freshwater species are to periods of brackish conditions. These historical
oscillations between brackish and fresh conditions are probably responsible for
much of the plant diversity found. These plant communities are not static either,
as evidenced by changes in the coverage of common reed, Phragmites australis,
which has increased substantially between this inventory done in 1977 and recent
(1990) observations.”

The above natural wetland estimates probably do not include the 900-acre Refuge
impoundment complex on the barrier island portion of the Refuge; nor the
30-acre Frank Carter wetland restoration project on Colechester Road. Most of
these freshwater impoundments consist of two general wetland habitats: moist
soil and emergent marshes.

The moist soil areas are intensively managed areas along the eastern one third
of A, B and C Pools in the 900-acre complex, and throughout most of the three
impoundments in the Frank Carter site. These areas are flooded for 4-5 months
and kept moist for most of the remaining 7- 8 months. They consist of sandier,
slightly higher elevation, wet soils with an overlying organic layer that make
them ideal for annual wetlands plant production. The sandier soils permit heavy
agricultural equipment access for mowing, discing or root-raking; in order to
maintain them in the early stage of plant succession needed for production of high
seed yielding annuals such as beggar-ticks, bulrushes, sedges, smartweeds, wild
millets, and succulents such as water hyssop, spikerushes, liliaeopsis, seedboxes,
ete., that are preferred waterbird food-plants.

Emergent marsh areas principally exist along the western one-half to two-thirds
of A, B and C Pools within the impoundment complex. They are usually managed
to have standing water over them for 10 or 11 months of the year. These marshes
consist of wetter, muckier substrates that principally accommodate perennial
wetland plants. Several annuals also occur, including giant spikerush (Eleocharis
quadrangulata) and a variety of SAV species (particularly Myriophyllum spp.,
Potamogeton pectinatus, Ceratophyllum demersum, and Ruppia maritima).
Many perennials and nearly all of the annuals, particularly the SAVs, are

good waterfowl foods. The more beneficial perennials include: arrow-arum,
arrowheads, arrow-grass, Gibbon’s panicgrass, fimbristylis, rice cut-grass,
saltmarsh bulrush, soft-stem bulrush, and to a limited extent, narrow-leaved
cattail. Other perennials provide good cover, but little food value, and occupy
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significant acreage in the 900-acre impoundment complex. They include: black
needlerush, saltmeadow hay, the invasive common reed, waxmyrtle and to a
limited extent, narrow-leaved cattail. Management efforts aimed at reducing the
density of these perennials are ongoing.

Several wetland sites on Long Island support unique Olney’s three-square
marshes and a floating spikerush marsh. They are the only known locations
for these two unique marsh communities on Back Bay NWR, and thus, require
protection.

Wetlands Habitats — Forested

Forested vegetative communities comprise approximately 11% of the watershed.
Most of the upland forests are isolated stands surrounded by agricultural uses
(Roy Mann Associates, Inc. 1984). Forested habitats within the Back Bay NWR
include maritime evergreen, loblolly pine, mixed, non-riverine pine-hardwood and
wet hardwood forests and estuarine fringe pine and swamp forests. According to
the Natural Heritage Division of the Virginia Department of Conservation and
Recreation, most of these communities range from globally rare to uncommon
and rare to uncommon in the state of Virginia. The following forest types and
species compositions are taken from Walton et al (2001).

(1) Maritime Evergreen Forests are located on back dunes and leeward sides
of stabilized dunes. They are protected from the ocean salt spray and reach
their northernmost limit along the southeast coast of Virginia. Dominant
species include live oak mixed with loblolly pine, Darlington’s oak and black
cherry. The understory consists of poison ivy, common greenbrier, southern
bayberry, American holly, devilwood, and highbush blueberry. Ground cover
species are yellow jesamine and narrow-leaved golden-aster; dead oak leaves
also contribute to the amount of ground cover.

(2) Maritime Loblolly Pine Forests are located on ocean-side dunes, bay-side
dunes and sand flats that are usually protected from salt-spray. They are
dominated by loblolly pine with an understory of dense red maple black
cherry, and/or sassafras. Southern bayberry and highbush blueberry make up
the shrub layer, while the herbaceous layer is sparse and low in diversity.

3) Maritime Mixed Forests are located on leeward slopes of bay-side dunes
or old ocean-side dunes. They are protected from salt spray and winds, and
therefore, have a mix of loblolly pine, water oak, southern red oak and black
cherry. The understory includes American holly, while the shrub and herb
layers consist of common greenbrier and muscadine grape.

4) Maritime Swamp Forests are seasonally flooded, or sometimes saturated,
maritime wetland forests. These communities are within protected interdune
swales or along sluggish streams inland from estuarine zones. They are
characterized by hummock-and-hollow microtopography with seasonally
standing water. Dominant species include red maple, sweetgum, blackgum,
black willow and sweetbay. The shrub layer consists of highbush blueberries,
southern bayberry, red bay, and greenbriers, while the herbaceous layers are
dominated by Virginia chain fern.

(5) Nomn-Riverine Pine— Hardwood Forests are located in flat, seasonally
perched water tables with frequent shallow depressions, which hold water
intermittently. Dominant species are loblolly pine, red maple and sweetgum,
with scattered pond pine. Other species include sweetbay, blackgum, red bay,
and coastal dog-hobble. The shrub layer is typically dominated by giant cane,
while the herbaceous layer is sparse.
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(6) Non-Riverine Wet Hardwood Forests are located in flat, seasonally perched
water tables and shallow depressions that hold water intermittently. Species
vary regionally and may include swamp chestnut oak, cherrybark oak, willow
oak, laurel oak, water oak, and pin oak. Intolerant trees, such as sweetgum
and red maple may establish if oaks are cut or disturbed such as sweetgum
and red maple for example. The herbaceous understory may include American
hornbeam, giant cane, American holly, coastal dog-hobble and highbush
blueberries. While the herbaceous layer consists of netted chain-fern and
sedges.

(7) Estuarine Fringe Pine Forests are saturated coniferous maritime forests
located in the back dunes of barrier islands and terrace flats further inland.
The dominant canopy species is loblolly pine with southern bayberry, pond
pine, inkberry, common greenbrier, poison ivy, cinnamon fern, royal fern,
switchgrass and smartweeds. Giant cane may also be present.

&) Estuarine Fringe Swamp Forests are mixed forests subject to irregular
wind-tidal flooding. The water table salinity fluctuates between fresh (0 ppt)
and 5 ppt., and usually borders wind-tidal marshes. Dominant canopy species
include bald cypress, swamp tupelo, and loblolly pine. The understory consists
of sweetbay and redbay while the shrub layer is southern bayberry. Royal
fern dominates the herbaceous layer.

Wetland Habitats — Impoundments

In the 1930’s, a dune system was created along the beach edge. The Civilian
Conservation Corps built brush fences and planted cane and bulrush to catch
the blowing sand. Later on, beachgrass was planted to stabilize the dunes.
This protected the bayside flats and by the 1970’s, Back Bay NWR converted
approximately 650 acres of mostly unvegetated wash flats to freshwater
impoundments.

These impoundments evolved from a simple “ring dike”system with 3 units,

to an efficient, manageable system that includes 10 units with two storage
pools, water control structures and a water pump that allows water levels to be
altered throughout the year. Wildlife management of this area involves surveys
of population size and species diversity to determine use trends; together with
the control of undesirable species and encouragement of desirable species,
through mechanical, chemical and aquatic habitat management tools. Habitat
management techniques include discing, root raking, mowing, burning, invasive
species control and water level manipulations. During the spring and fall, the
Refuge draws down pool water levels to provide migrating shorebirds with
exposed mud flats rich in invertebrates. Pool levels are gradually raised in the
fall and winter to flood the various rushes, sedges, smartweeds, bacopa, millets,
ete. to feed wintering and migrating waterfowl.

The impoundments include A-pool, B-pool, C-pool, D-pool, E-pool, G-pool,
H-pool, J-pool and two water storage pools, C-Storage and B-Storage Pools.

A-pool.

A-poolis the most southern and largest impoundment, containing 215 acres. One hundred and ninety-three
acres are emergent wetlands, 10 acres are upland (along the southeastern side), and 12 acres are wooded
swamp (along the western side). Deep-water ditches run along the northern and southern ends; they are
connected by two shallow ‘Gemco’ ditches that run north to south.

B-pool

B-pool, located between A and C pools, is approximately 100 acres, of which 96% is emergent wetlands. The
highest ground is located on several tiny islands in the mid-eastern portion of the pool.

C-pool

The second largestimpoundment is C-pool, which consists of 190 acres of emergent marshes, open water
and higher-elevation islands along the eastern side and deep-water ditches.
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D-pool

D-poolis currently designated for recreational fishing activities. This 17-acre unit supports upland grasses,
waxmyrtles and small patches of three-square and black needlerush. The interior perimeter consists of a
wide, deep-water ditches that support a viable game-fish population. Areas adjacent to the deep-ditch are
shallower to support spawning and bait-fish/prey populations.

E-pool

E-poolis approximately 25 acres. Itis dominated by upland grasses in the southern half, and by three-square
and diverse emergent wetland plants in the northern half.

G-pool

G-Pool’s 88 acres consist of a mix of lower elevation wetlands, and higher elevation, dune-associated
habitats. A deep-water ditch exists along the eastern side. Prior thoughts on letting this unit revert to shrub-
scrub have been abandoned since wintering waterfowl use has begun to increase.

H-pool

H-Pool consists of 76 acres of mixed wetlands and higher elevation dune grasslands. A deep-water ditch
exists along the eastern side. G, H and J Pools are also referred to as “dune pools” since they were reclaimed
from former dune habitat in 1993. As with the other two “dune pools,” H-Pool's wetlands are dominated by
common threesquare, black needlerush, spikerushes and wild millets; while the higher elevation areas are
dominated by live oaks, southern waxmyrtle and switchgrass.

J-pool

J-poolis 111 acres, with 33 acres containing wooded swamp, and the remainder a mix of wetlands and higher
elevation, dune-associated habitats. Three-square and black needle rush dominate the remaining wetlands,
while live oak and waxmyrtle represent the upland.

C-storage pool

C-storage poolis the main water storage unit. It contains approximately 45 acres. A 12,000 gallon per
minute pumping station is located on its West Dike. The station pumps water from Back Bay into this Unit
from where itis distributed to other surrounding impoundments via connecting water control structures.
C-storage pool is nearly all open water, with the shallower eastern side supporting some emergent wetland
and scattered “islands” with waxmyrtles and live oaks.

B-storage pool.

B-storage poolis approximately 13 acres of deep-water ditching emergent wetland and mixed forest. A small
four acre remnant mixed hardwood and softwood forest is along the southern end. Emergent wetland plants
include: pondweeds, bladderwort, red-rooted nutsedge, smartweed, beggarticks, black needlerush and
water primrose.

Islands and Marshy Peninsulas

The Refuge currently owns approximately 2,400 acres of bay islands. This
includes the marsh fingers to the west of B-storage, C-storage, C-Pools, as well
as Long Island, Ragged Island and all other unnamed islands. Most of these
islands are washed over by the bay, and therefore severely eroded.

Long Island is approximately 800 acres. This includes 55 acres of old fields that
are slowly reverting back to woodland and 50 acres of mixed loblolly pine-red-
maple forest. The remaining acreage consists of emergent black needlerush
marshes, ponds, small guts and inlets.

Ragged Island is the next largest bay island and is approximately 700 acres
of emergent needlerush marshes, scattered waxmyrtle and open water or
“potholes.” The remaining 900 acres of bay islands and marsh fingers are
emergent needlerush marshes, open water coves, waterways and potholes,
interspersed with phragmites stands, waxmyrtle and three-square.

Other Non-forested Habitats

Other vegetative communities include maritime dune grasslands, maritime scrub,
maritime wet grasslands, maritime shrub swamps, interdune ponds, wind-tidal
oligohaline marshes, upper beaches, overwash flats and SAVs. According to the
State of Virginia, most of these communities are globally uncommon to rare in
Virginia. The following habitat types and species compositions are taken from
Walton et al. (2001).
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Maritime Dune Grasslands are coastal communities of ocean/bay-fronting
dunes influenced by storm surges. Dominant species include saltmeadow
cordgrass, American beachgrass, sea oats, and seaside little bluestem. Low
cover species consist of seaside goldenrod, sea-beach evening-primrose,
seaside spurge, purple lovegrass, purple sandgrass and dune sandbur.

Maritime Scrub are shrubland communities that occupy inland edges of
maritime dune systems that are sheltered from constant ocean salt spray.
Species are usually stunted and include dominant northern bayberry, live oak,
persimmon, and black cherry. Canopy gaps will support species found in dune
grasslands such as dwarf shrub sand-heather, beach goldenrod, bitter beach
grass, Gray’s flatsedge, and beach pinweed.

Maritime Wet Grasslands are graminoid-dominated seasonal wetlands within
maritime dunes. Dominant species are saltmeadow cordgrass, rushes and/or

sedges. Other species include slender goldenrod, long-leaved aster, yellow-eyed
grass, dwarf umbrella-sedge, ladies’-tresses, spoon-leaved sundew and others.

Maritime Shrub Swamps are seasonally flooded shrublands of sheltered
maritime dune hollows. This habitat typically holds fresh water, throughout
most of the year though saltwater may be present after storm surges. Species
include southern bayberry, inkberry, highbush blueberry, poison ivy, royal
fern, marsh fern, netted chain fern, Virginia chain fern and whorled water-
pennywort.

Interdune Ponds are seasonally to semi-permanently flooded, maritime
herbaceous wetlands in interdune basins and swales. This group includes
freshwater and slightly brackish ponds or best characterized as oligohaline
ponds. The community composition depends upon the geography, topography,
exposures to storm surges and salt spray, hydroperiod and soil properties.
Seasonally flooded freshwater ponds contain bulrushes, grasses and/or
squarestem spikerush, while seasonally flooded oligohaline ponds may be
dominated by narrow-leaved cattail, ea