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6.2  MONITORING AND ACTION PLAN

Due to the uncertainty of how the island will respond to the placement of 1.4 million m3 of sand
on the beach, the USFWS thought it critical to develop a Monitoring and Action Plan. The
purpose of the plan is to document physical evolution of the project and related changes in key
physical and biological resources of northern Assateague Island in order to evaluate the project’s
overall performance in meeting stated objectives.  Data will be collected and analyzed and will be
used to determine whether follow-up corrective action is warranted.  For each of the  two key
issues--breach potential and Piping Plover impacts--multiple indicators of project performance
provide the basis for decision making.  We are recommending that the immediate restoration of
Assateague Island be monitored for at least 5 years, until a long-term project is implemented.  At
that point, a new monitoring plan will be established.  The draft monitoring and action plan is in
Annex E.   The total cost for the 5 years of monitoring  is estimated to be $1,627,500.  Currently,
the National Park Service budgets for and spends approximately $275,000 monitoring the Piping
Plovers each year.  In the spirit of interagency cooperation, the National Park Service plans to
continue this action and share the information with the Corps for the Monitoring and Action Plan.
Therefore, the remaining amount of the monitoring plan to be paid for by this project is
$1,352,500, without escalation.  Of this amount,  $725,000 is estimated for collecting wave and
tide data.  This same data is currently being collected for the Atlantic Coast of Maryland Shoreline
Protection Project.  Potentially, this information could be shared and used for the Monitoring and
Action Plan.  This option is currently being coordinated between the Corps and the State of
Maryland.

6.3  OPERATION AND MAINTENANCE

A significant purpose of the short-term restoration is to “buy time” and set the stage for the long-
term project.  Therefore, little operation and maintenance is required for the short-term
restoration of Assateague Island.  The purpose of this project is to restore the island to a more
natural state, not to create or maintain a specific cross-section or island configuration.  We are
constructing the low, wide storm berm to elevation 3.3 m (10.8 feet) NGVD to provide some
protection against storms. Almost immediately, the material will start shifting.  Some areas will
probably increase in elevation and some will decrease.

We do not anticipate the need for maintenance or corrective action; however, the team realizes
the risks being taken in constructing a project in a dynamic area.  The performance of the project
will be evaluated through the monitoring plan.  At this time, it is envisioned that if corrective
action does need to be taken, that it will most likely be undertaken as a one-time action after 2 or
3 years.  Not knowing what type of action would be required, it is difficult to determine how
much it would cost.  Assuming that the action would require construction equipment to move
sand around over a period of a few weeks, the cost of this one-time corrective action is estimated
to be $70,000.  Maintenance of the project will be performed by the project sponsor, National
Park Service.
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6.4  CONSTRUCTION AND COST ESTIMATE

As stated previously, Great Gull Bank will be used as the borrow area for the beachfill. The
project would be constructed in two phases.  Project construction would start in the southern end
and work toward the northern end.  Construction in the National Seashore where the Piping
Plover nest will be limited to two months per year due to environmental and weather conditions.
The first phase of construction could start in July 1998, if funds are available, and continue
through October 1998.  During this phase, work would be limited to the area south of the Piping
Plover nesting area, including the State Park, until on or about September 1, 1998.  This date will
be adjusted based on when the Piping Plover nesting season is completed that year. The second
phase of construction could start on or about September 1, 1999 to be completed by October 31,
1999.

Two Island Class hopper dredges with pump-out capability will be used to dredge sand for the
restoration.  Work will be done over two fall work seasons during the period of late August
through mid October.  Each dredge is capable of producing 219,073 m3 (286,520 cubic yards) of
sand per month.  Sand will be dredged off the shoal and pumped into the vessel, which has an
effective hopper capacity of 1,444 m3 (1,888 cubic yards).  Each hopper dredge will transect the
borrow area until the hopper is full.  The hopper dredge will then travel to a pumpout point
located about 600 m (2000 feet) offshore of Assateague Island where a barge with a booster
pump will be waiting.  The barge-mounted booster pump will pump the sand in a slurry from the
hopper dredge to the beach through a steel pipeline.  The pipeline will lie on the seafloor oriented
perpendicularly to the shoreline and will be marked with buoys.  The hopper dredge will then
return to the borrow area and resume dredging.  Approximately 1,055 transits from the borrow
area to the pump-out point will be made between the two hopper dredges.  Bulldozers will then
be used to create areas to trap and shape sand as it exits the pipeline to form the berm and dune.
Bulldozers will access the project area from the state park.  Pumping of sand will be done for a
maximum distance of up to 1,220 m (4,000 feet) north or south of where the pipeline crosses up
onto the beach.  Beach nourishment will be completed in sections of 2,450 m (8,000 feet).  Once
a 2,450 m section of the project is built, the barge and booster pump would be moved to a new
pumpout point to continue the project.  A minimum of three pump out points will be established.
Using the two dredges simultaneously it will take a minimum of 3 months to complete the
dredging.

The estimate in Table 6-2 reflects the full funding cost for this short-term project at October 1,
1996 price levels.  The initial construction cost is estimated to be $15,383,000, including
contingency and escalation, for the preparation of plans and specifications, construction
management, and lands and damages.  Contingency amounts for construction cost items are based
on uncertainties within individual  project elements.  Monitoring is estimated to cost on average,
$282,000 per year, including escalation, for the 5-year plan.  The total project cost for the short-
term restoration is estimated to cost $17.2 million.  A detailed cost estimate is included in
Appendix C.
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Table 6-2: Total Project Costs

(including escalation and contingency)

Beach Replenishment $12,960,000
Lands and Damages      $295,000
Planning, Engineering, and Design      $547,000
Construction Management   $1,876,000
5-year Monitoring Plan   $1,410,000
Potential O&M        $70,000
Total Project Cost $17,158,000

Rounded $17,200,000

A number of plans for the long-term restoration of Assateague Island component of the project
are still being evaluated.  However, it is important to show some range of costs for the long-term
plan since it will accompany the short-term plan.  Some of the alternative plans being investigated
would have a large first cost and a smaller annual operation and maintenance cost, such as a fixed
bypass plant.  Other plans, such as contracting a mobile dredge, will have little to no first cost and
will have higher annual costs.  We still have a great deal of work to do on this component of the
project, but it is estimated that the long-term restoration project would have a first cost in the
range of $0 to $9 million, and an annual operation and maintenance cost of $400,000 to $2 million
per year.
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Section 7

IMPACTS to PROJECT AREA

This section includes a detailed consideration of impacts to the project area of the selected
alternative for the short-term restoration of Assateague Island.  Consideration of impacts to the
project area of the long-term sand placement; navigation; and coastal bays environmental
restoration components are provided at only a general level of detail.  Selected alternatives for
these other project components have not been determined at this time, and any impacts that will
result are somewhat speculative.  Detailed consideration of the impacts of the other project
components will be included in the second report and supplemental EIS.

7.1  SHORT-TERM RESTORATION IMPACTS

Impacts of the alternative plans under consideration for the short-term restoration of Assateague
Island to the physical environment, biological resources, society, and economy were evaluated to
select the preferred alternative.  Tables 5-1 through 5-7 provide a summary of these impacts.  This
section (7.1) focuses only on impacts of the selected alternative, which are summarized in Table
7-1.  Impacts  that are likely to be substantial and issues of particular concern to society are
addressed at length.  Those categories for which impacts are likely to be negligible or minimal are
only briefly addressed to reduce the length of this document.  Additional information is available
by contacting the Baltimore District, Corps of Engineers.

The discussion of environmental impacts of the short-term restoration is based on CERC
hydrodynamic and beach response modeling, and a sediment budget study (Appendix A);
consultation with environmental resource agency personnel, members of academia, and the
general public (Annex A, Part 7); and existing information.  It is assumed in this section that a
long-term restoration project will follow the immediate restoration component within 4 to 6 years.
Impacts of the long-term restoration are discussed in Section 7.2.

Direct, indirect, and cumulative impacts of the short-term restoration component have been
considered.  Direct impacts would occur at the project sites at the time of construction.  Dredging
sand from Great Gull Bank, transporting sand to Assateague Island, placing sand on the ocean
shoreline of Assateague Island to form the berm, and placing and shaping sand on Assateague to
construct the low storm berm will cause a number of direct environmental impacts.  Any
subsequent corrective actions taken under the monitoring and action plan will also cause direct
environmental impacts.  Indirect impacts would occur after the project is constructed and may be
removed in distance from the project location.  Indirect impacts would occur as natural processes
modify the dredged area of the offshore shoal and redistribute the sand that is placed on
Assateague Island.  Cumulative impacts result from the incremental impact of the action when
added to other past, present, and reasonably foreseeable future actions regardless of what agency
(Federal or non-Federal) or person undertakes such actions.  In general, beach nourishment is
considered a desirable method of erosion control because (1) nourishment is unlikely to
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adversely affect areas beyond the problem area, (2) if the design fails, the results of the
engineering are soon dissipated, and (3) placement of sand does not alter the suitability of the
system for recreation.

7.1.1  Physical Environment

7.1.1.a  Surficial Geology and Sedimentary Processes

Great Gull Bank
Direct Impacts
It is expected that dredging would remove approximately 3 percent of the volume of Great Gull
Bank.  This excavated volume will not be replaced in the foreseeable future by natural processes
and can be considered a permanent loss.  Sand underlying the material to be removed is similar in
grain size to the sand to be removed; so the post-project shoal surface sand is expected to be
similar in character to the pre-project surface.  A detailed dredging plan will be developed in
collaboration with the U.S. Fish and Wildlife Service (USFWS), National Marine Fisheries
Service (NMFS), and Mineral Management Service (MMS).  Minor slumping of material from
adjacent areas into the excavated areas may occur during dredging.

Indirect Impacts
The surface of the excavation will slope gradually into the existing surface, so no substantial post-
construction movement of material by slumping is expected.  However, currents and waves will
modify the excavated area after dredging, and over time, the depression is likely to be partially
filled in by material transported from adjacent shoal areas.

Assateague Island
Direct Impacts
Sand added to Assateague will be compatible with existing beach material.  Creation of the low
storm berm on northern Assateague will reduce overwash frequency from many events per year to
an average of one event per year.

Indirect Impacts
Immediately following placement on Assateague, sand comprising the constructed berm along the
shoreline will be eroded by waves and tides.  Movement of sand following beach nourishment is
difficult to predict with certainty.  However, it is possible to predict a number of probable general
trends.  Sand eroded from the constructed berm will be introduced into the longshore transport
system and will begin moving subtidally in the nearshore.  Sand will generally travel in a southerly
direction.  Downdrift accumulation of sand in the nearshore will occur for several years following
project construction.  An increase in the rate of sand transport over pre-project rates will
eventually extend 15 to 18 km (9.3 - 11.2 miles south) of the placement area.  The rate at which
material is transported southward will be within the range of historic transport rates, however.
Beyond 15 to 18 km south of the placement area, accumulation of sand in the nearshore from the
restoration will be negligible.  Some sediment from the constructed berm may be moved
northwards to the southern side of the south jetty during periods of the year when longshore
transport is northerly.  A minor proportion of this material will be deposited within the ebb shoal.
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The majority of material transported via the longshore transport system will remain in the
nearshore zone.  However, some material will be added to the beach and will increase island
width.  This increase in width will not be detectable beyond 15 to 18 km south of the placement
area.  During storm events, overwash will move some of the sand that has been added to the
beach in the placement and downdrift impact area and will deposit it on the island interior.  In
addition, some of the material will be transported seaward from the placement area beyond the
depth of closure during storm events.  Shoreline erosion and longshore transport is expected to
occur at pre-project rates.  The placement area shoreline will retreat to its pre-project position
within about 4 years following project construction (Table 7-2).  Placed material will persist
within the subtidal portion of the project area for a somewhat greater period of time.  However, it
is expected that the placed volume of material will be effectively removed from the beach and
nearshore of the placement area within about 7 years.

The constructed low storm berm will evolve following construction.  Because construction will
occur in late summer and early fall and the dune will not be planted, the natural establishment of
dune-protecting vegetation in the months following construction would be discouraged by cooler
temperatures.  Prevailing winds from the west/northwest in the fall, winter, and spring months
after construction will deflate the unvegetated sand surface causing a net offshore transport of
sand from the low storm berm.  This loss of material will cause a reduction in height of the low
storm berm along most of its 8.5 km (5.3 miles) length.  Reduction in height of the storm berm
from the design height will serve to increase the frequency of overwash in most of the placement
area to an average of somewhat greater than the design frequency of one event per year.
However, the frequency of overwash is expected to remain less than the extreme frequency at
which it presently occurs.  If the project fails to perform according to expectations, post-
construction modifications as outlined in the monitoring and action plan will be undertaken.
Although a general trend of reduction in storm berm height is expected, localized discontinuous
dunes may form within the placement area to a height greater than 3.3 m (10.8 feet ) NGVD due
to the increased volume of material available for dune building.  Localized augmentation of
existing dunes and growth of new dunes downdrift of the placement area may occur for up to 15
to 18 km (9.3 - 11.2 miles) downdrift of the placement area.

7.1.1.b  Physiography and Topography

Assateague Island
Direct Impacts
Assateague Island will be widened from its existing dimensions as indicated in Plates 6-1 through
6-5.  (See table on Plate 6-5).  Construction will alter the topography of the ocean side of the
island to fit the construction template.  No direct impacts will occur to the interior or bay side of
the island.  Island height will be increased by a maximum of approximately 0.8 m (2.6 feet) from
the existing maximum elevation of 2.5 m (8.2 feet) on the natural berm to the 3.3 m (10.8 feet)
NGVD crest of the low storm berm.  Placement of sand will increase the beach width and cause
seaward translation of the beach intertidal zone.
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Following project construction, if the constructed storm berm elevation decreases below 2.6 m
(8.5 feet) elevation (see Monitoring and Action Plan in Annex E), it will be assumed that an
unacceptable risk of breaching may be present, and the need for corrective action will be
evaluated.  Actions taken under the plan to restore the height of the constructed low storm berm
at 2.6 m (8 .5 feet) NGVD elevation may require movement of sand from the beach and/or island
interior to reconfigure the storm berm.  There are currently no plans to repair any breaches that
may form.

Indirect Impacts
The island width and configuration of the project would evolve as material placed on the island is
moved by wind and wave action.  As the material is moved by wave and tide action, the maximum
width of the island would be reduced.  It is expected that the equilibrium width would be reached
within several months (Table on Plate 6-5).  The design width lies within the range of historic
widths recorded for the island and would not substantially change the characteristic configuration
of the barrier island.  Island width would not be controlled or maintained to any specifications
after the initial placement of sediment.  Shoreline erosion is expected to occur at pre-project rates,
and the placement area shoreline will retreat to its pre-project position within about 4 years
following project construction.

The low storm berm will evolve following construction; this is discussed in Section 7.1.1.b.
Where conditions permit along a minor portion of its length, the design elevation (3.3 m [10.8
feet] NGVD) is expected to persist after construction.  The majority of the low storm berm is
expected to persist at an elevation somewhat greater than the height of the natural shoreline berm
(about 2.6 m [8.5 feet]) but lower than the initial storm berm height at construction.  Localized
formation of discontinuous dunes, with crests at greater than 3.3 m NGVD, within the placement
area is expected.  Augmentation of existing dunes and growth of new dunes is expected up to 15
to 18 km (9.3 to 11.2 miles) south of the placement area.

7.1.1.c  Bathymetry

Great Gull Bank
Direct Impacts
During dredging, the 93 ha (230 acres) borrow area on Great Gull Bank will be lowered from
existing depths of 6 to 9 m (19.7 feet - 29.5 feet ) to an average 9 m (29.5 feet) depth.  Dredging
will thus result in a deepening of the borrow area by 3 m (10 feet).  A detailed dredging plan will
be developed in collaboration with the U.S. Fish and Wildlife Service, National Marine Fisheries
Service, and Minerals Management Service.  Material may be removed to enhance local
bathymetry by creating deeper areas, such as holes or trenches, that might serve to attract fish;
however, this has not yet been determined.  The sidewalls of the depression will be gradually
sloped, and slumping during dredging will be minimal.  The remainder of the shoal and the shoal
crest will be left at its existing height,  and the overall shape and gentle slopes of the shoal will be
maintained.
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Indirect Impacts
Over time, it is likely that some infilling of the borrow area will occur as natural processes
transport material from adjacent areas of the shoal to the borrow area.  The project will avoid
disturbing the existing crest directly during dredging; however, because crest height is partly a
function of volume, the reduction of volume of material in the shoal may result in some lowering
(less than 1 m [3.3 feet]) of the shoal crest over time.

Sinepuxent Bay
Direct Impacts
None are expected since no project activity will occur within the bay.

Indirect Impacts
Reduction in the rate of overwash deposition from Assateague Island will have a positive impact
on Sinepuxent Bay by reducing  the rate of infilling in the bay.  The total size of the bay will
remain approximately stable during the few years following project construction, rather than
diminishing in size as would be expected without a project.  Water depths within the bay will
remain more stable, rather than the bay becoming progressively more shallow over time.

7.1.1.d  Hydrodynamics

Direct Impacts
None are expected because ocean circulation and wave activity will not be affected.

Indirect Impacts
Dredging of the shoal would have a negligible impact on wave action both offshore and in the
nearshore (see Appendix A for additional information).  No impacts are expected to the shoreline
of Fenwick or Assateague Islands.

7.1.1.e  Surface Water Quality

Great Gull Bank
Direct Impacts
There will be short-term turbidity impacts to the area of the offshore shoal being dredged, but
little surface turbidity.  The coarse grain size of the sand being dredged would allow any sand
that is stirred up to rapidly resettle on the bottom.  All work will be performed in accordance with
the State of Maryland Water Quality Certificate to minimize detrimental impacts.

Indirect Impacts
No long-term impacts are expected since dredging will occur only during project construction.
No long-term increase in the rate of sediment resuspension from the offshore shoal surface is
expected.
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Assateague Island
Direct Impacts
It is expected that there would be increased short-term turbidity in the project area when material
is placed to construct the shoreline berm.  Strong wave action in the nearshore zone creates a
dynamic environment where bottom sediments are frequently stirred up naturally.  However,
material added during construction of the shoreline berm is similar in character to native beach
sand in the project area and would be expected to settle out of suspension very rapidly.  The
material to be placed from Great Gull Bank includes only a very small component (approximately
0.5 percent by weight) of fine-grained sediments (silts and clays finer in grain-size than 4 φ).  For
these reasons, the direct impacts of the short-term restoration to water quality are expected to be
minor.  All work will be performed in accordance with the State of Maryland Water Quality
Certificate to minimize detrimental impacts.

Indirect Impacts
No long-term impacts are expected since fine grained sediments will be rapidly winnowed away
within a short period of time following placement.  And sediment transported within the nearshore
will be within historic rates.

Sinepuxent Bay
Direct Impacts
None are expected since no project activity will occur within the bay.

Indirect Impacts
None are expected since the project will not induce hydrodynamic change within the bay.  During
storm events overwash into the bay will be reduced.  However, this is not expected to cause any
noticeable turbidity reduction.  Wave action within the bay itself during storm events will
resuspend bay bottom sediments, and obscure any reduction of suspended sediment delivered via
overwash.

7.1.1.f  Air Quality

Emissions during sand placement will be produced by dredges, bulldozers, trucks, small
construction vehicles, and workboats.  Coordination with the Maryland Department of the
Environment (MDE) has indicated that air quality impacts are expected to be localized,
temporary, and insignificant and within the Ozone and NO X limits for this non-attainment area.
The MDE has concurred with these findings and has indicated that the project is expected to be in
conformity with the State of Maryland implementation of the 1990 Clean Air Amendments (see
Annex A, Part 7).

7.1.1.g  Noise Impacts

Noise during construction will be produced by dredges, bulldozers, trucks, small construction
vehicles, and workboats.  Noise impacts are expected to be temporary and insignificant.
Construction will not occur during the times when the Piping Plover is most sensitive to
disturbance, and noise is not expected to significantly impact the ponies or other wildlife.
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Construction will not occur during the period when the project area is most frequented by
tourists.

7.1.2  Biological Resources

PLANT COMMUNITIES

7.1.2.a  Submerged Aquatic Vegetation

Direct Impacts
None are expected since no project activity will occur within the bay.

Indirect Impacts
Reduced overwash frequency will likely have a positive impact in SAV beds by promoting SAV
development in Sinepuxent Bay.  Tens of acres of SAV beds may develop as a result.  These beds
may persist as long as the reduction in overwash frequency is maintained following project
construction.

7.1.2.b  Wetlands

Direct Impacts
None are expected.  Construction of the low storm berm or shoreline berm will not fill any salt
marsh or moist interior flats, and equipment will be deployed along the oceanside of the island.

Indirect Impacts
It is anticipated that the reduced frequency of overwash would promote limited development of
up to several tens of acres of salt marsh on the bayside of Assateague.  Prevention of a future
breach would also protect tens of acres of salt marsh on the mainland shore from the increased
wave energy and erosive impacts of a breach.  However, prevention of a breach would also
prevent the formation of flood-tidal shoal deposits that could provide additional substrate for salt-
marsh development.  In the narrow part of the island where a breach is considered likely, there is a
potential that the formation of tens of acres of new salt marsh may be prevented.  As a
consequence of these trade-offs, the net long-term impact of the immediate restoration project to
salt marsh will be minimal.  The increased volume of sediment available for transport onto the
island during overwash events may cause a minor reduction in the area of moist interior flats.  If
this occurs to the extent that Piping Plover habitat is jeopardized (discussed in the monitoring and
action plan in Annex E), an interagency committee will decide whether mitigation measures
should be undertaken.  Mitigation may include altering the height of the constructed storm berm
in order to increase the frequency of overwash.

7.1.2.c  Upland Vegetation

Direct Impacts
The constructed storm berm will bury a swath of non-vegetated to sparsely vegetated beach 50 m
(150 feet) in width by 8.5 km (5.3 miles) in length where the storm berm is constructed.  The total
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area to be buried is 42.5 ha (105 acres).  The area will be buried to a maximum depth of about 1
meter (3.3 feet) near the center of the storm berm, with lesser depths extending east and west of
the line of maximum depth.  Since only minimal vegetation occurs in the placement area, adverse
impacts to island vegetation will be insignificant.

Indirect Impacts
In the months and years following sand placement, localized development of sparse dune
grassland vegetative cover is expected in association with reduced frequency of overwash and
development of discontinuous dunes.  Initial vegetation establishment will probably be slowed by
the lack of seeds and propagules in the upland habitat of the placement area and island interior.
Increased vegetative cover and habitat diversity on northern Assateague will be limited since an
overwash frequency sufficient to limit vegetation coverage will be maintained by the project
design and/or monitoring and mitigation plan (Annex E).

ANIMALS

7.1.2.d  Benthos

Great Gull Bank
Direct Impacts
Dredging will destroy relatively nonmotile benthic organisms.  Underlying sands lacking benthic
populations will be exposed and will become the new shoal surface.

Indirect Impacts
The substrate remaining at the shoal after dredging will consist of sediment of the same character
as the pre-project surface substrate.  Colonization of the borrow area by benthic organisms is
expected within several months to a year following dredging.  Because the existing benthic
community is thought to be low in species richness, faunal density, and biomass, the community
that recolonizes would be expected to achieve levels at least as great as pre-project conditions
(see Planning Aid Report in Annex A, Part 4).

Assateague Island
Direct Impacts
Deposition of sand to increase berm width will smother and destroy existing relatively nonmotile
benthic infauna in the beach and nearshore zone.  Construction of the storm berm and movement
of bulldozers between the beach and constructed storm berm will disturb and destroy fauna of the
upper beach over the entire placement area between the western edge of the constructed storm
berm and the shoreline.  These impacts are not expected to be significant to the regional foodweb.
Beach fauna are adapted to the dynamic environment of barrier island beaches and are expected to
colonize the new beach and constructed storm berm from adjacent areas to levels characterizing
the pre-project beach within a period of several months following project construction.
Nearshore fauna are expected to colonize the new seafloor within a period of several months to
several years following project construction.
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Indirect Impacts
Habitat zones of the beach and nearshore will initially shift seaward following project
construction, but will then retreat landward as shoreline erosion occurs.  Beach nourishment
impacts are most notable when the grain size of added material is different from the existing
material and when added material has substantial proportion of fine-grained sediments.  The sand
from Great Gull Bank to be placed on Assateague was selected because it contains minimal fine-
grained sediments and is compatible with existing beach sand.  As a consequence, only minimal
and temporary adverse impacts to benthos are expected.  Resident near-shore benthic
communities are well adapted to disturbance from shifting sediments.  Therefore, repopulation of
the beach and near shore of Assateague by benthos to pre-project levels is expected within several
months to several years following placement of the material as the material comes into equilibrium
with the physical environment.  This shoreline will return to its current position within about 4
years (Table 7-2).  Minor impacts will continue to occur for several years due to the restoration of
historic longshore transport rates in the nearshore and to the impacts of a large volume of shifting
sediments.

Material transported via the littoral transport system southward beyond the placement area on
Assateague will have minimal impacts to benthos since benthos of the near shore are adapted to
the shifting substrates of this high energy environment.  Nearshore bottom sediments are
predominantly sandy along the Assateague shoreline.  The sand that will be added to the system
contains minimal fine-grain sediments and is highly compatible with existing beach and nearshore
sand; therefore, impacts that could occur from alterations in sediment character are expected to be
minimal.  Although downdrift impacts to benthos are not expected to be significant, detectable
impacts may extend as far south as 15 to 18 km (10 to 11.2 miles) south of the project area..
Areas of finer grained bottom sediment do occur offshore and south of the placement area.  Minor
benthic impacts may occur if storm events transport placed sand into these areas.

7.1.2.e  Nekton

Great Gull Bank
Direct Impacts
Direct impacts to the offshore shoal include a short-term increase in turbidity during dredging and
a resulting disturbance of fish, some of which are expected to temporarily relocate.  In addition,
some entrainment and subsequent destruction of nekton is expected during dredging.  These
impacts are expected to be insignificant.

Indirect Impacts
The dredging plan would maintain the shoal crest and general shape of the shoal.  It is anticipated
that maintaining the general shape and crest height of the shoal would serve to minimize impacts
to fisheries and nekton (see Planning Aid Report in Annex A, Part 4).

Assateague Island
Direct Impacts
As island width increases in the placement area, there will be a conversion of marine habitat to
terrestrial habitat.  Impacts to nekton resulting from this habitat loss are expected to be minimal
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since nearshore marine habitat is regionally abundant.  In addition, a short-term increase in
turbidity during placement may cause nekton to relocate from the placement area.

Indirect Impacts
The seaward shift of nearshore habitats and introduction and transport of a large volume of
sediments in the littoral zone may cause minor impacts to the food web.  Impacts will be limited
because of the compatibility of the placed material with the existing material and similarity of
sediment transport rates with-project to historic conditions.

7.1.2.f  Birds

This section only includes birds not recognized to be endangered, threatened, or rare by the
Federal government or the State of Maryland.  Potential impacts to these special status species are
considered in 7.3.3 Rare and Endangered Species.

Assateague Island
Direct Impacts
Impacts to shorebirds will be minimal due to geographic and/or time of year restrictions that
protect habitat within the National Seashore during nesting season.  The birds are less vulnerable
to disturbance at other times of year.  During placement, gulls and other scavengers will
congregate around the pipeline exit.  Since placement in Year 1 will occur away from nesting
grounds during the breeding season, and after the nesting season is over in Year 2, minimal
impacts to nesting shorebirds are expected.  It is expected that migratory birds will temporarily
relocate to other parts of the island during construction.

Indirect Impacts
Increased elevation and reduced overwash frequency will likely increase the proportion of the
northern end of the island having sparse vegetative cover (as opposed to bare sand).  This change
will increase habitat diversity on the island and favor species preferring more cover.  These
changes may cause a minor detrimental impact to species preferring bare sand substrate for
nesting purposes.

7.1.2.g Terrestrial Mammals

Direct Impacts
Mammals may avoid the placement area during construction.  Habitat quality in the placement
area is low, and avoidance of the area will cause no detrimental impacts to mammals.

Indirect Impacts
The proposed beach replenishment will cause a minor increase in vegetative habitat diversity on
the northern end of the island.  This will cause a minor increase in the availability of food and
cover for mammals on the northern end.  Minor positive or nonsignificant impacts to mammal
populations, including the ponies, are expected.
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7.1.3    Rare, Threatened, and Endangered Species

7.1.3.a  Piping Plover and Rare Beach-Nesting Bird Species

Direct Impacts
It is assumed in this consideration of potential project impacts that Piping Plover habitat needs
encompass the habitat needs of other rare beach-nesting bird species.  Direct impacts to Piping
Plover and other rare beach-nesting bird species will be minimized through a time-of-year
restriction on construction.  Construction activities will be restricted in the National Seashore
where Piping Plover nest and forage during the period from mid-March until about the first of
September.  This restriction should preclude detrimental impacts to Piping Plover during
courtship, nesting, and brood-rearing seasons.  Extensive coordination with the U.S. Fish and
Wildlife Service and MD. Department of Natural Resources (MDDNR) has been undertaken (see
Annex A, Part 7) to ensure that the project design is well thought out and carefully constructed
with regard to Piping Plover.  If post-construction modifications are deemed necessary as per the
Monitoring and Action Plan (Annex E), then the interagency working group will ensure that
remedial actions are implemented in a manner that causes minimal direct impacts to Piping Plover.

Indirect Impacts
Indirect impacts to Piping Plover and other beach-nesting bird species that could occur as a result
of augmented dune growth, vegetative succession, and infilling of moist interior flats include
increased predation, obstruction of chick walkways, and loss of valuable foraging areas.  These
risks have been minimized both through project design and by including the Monitoring and
Action Plan (Annex E) as a component of the project.  The constructed storm berm elevation has
been designed to maintain an overwash frequency that will limit vegetation development.  It is
expected that the constructed storm berm will lose elevation over much of its length during the
several months following its construction in the fall.  This reduction in height of the storm berm
from the design height will serve to further increase the frequency of overwash.  This should
nearly ensure that vegetative succession on the storm berm and island interior are minimal, and
should maintain the character of the island such that impacts to Piping Plover are minimal.  If the
project fails to perform according to expectations, post-construction modifications as outlined in
the monitoring and action plan will be undertaken to improve habitat conditions on the island for
Piping Plover (Annex E).  The monitoring and action plan establishes a protocol for timely
intervention to maintain habitat suitability on northern Assateague for Piping Plover.  (See
Biological Assessment in Annex A for further discussion.)

7.1.3.b  Sea Beach Amaranth

Direct Impacts
Since sea beach amaranth is not known to occur on the island now, no direct impacts are
expected.  This issue is addressed in more detail in the Biological Assessment in Annex A.

Indirect Impacts
The project may improve conditions for the proposed reintroduction of this plant to the island.
Overwash conditions currently maintain much of the northern end in a non-vegetated condition.
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The reduction in overwash frequency with the project is expected to allow some growth of
vegetation; this may improve conditions for the reintroduction of sea beach amaranth.  This issue
is addressed in more detail in the Biological Assessment in Annex A.

7.1.3.c  Sea Turtles

Direct Impacts
Direct impacts to sea turtles could be avoided either by restricting dredging from the end of
March through November or by selective use of, or modifications to, dredging equipment.
Unfortunately, weather conditions (primarily northeasters) make it unsafe to dredge from October
through March; therefore, it is not possible to complete the project during the time of year when
turtles would be absent from the project area.  The need to protect Piping Plover (see discussion
in 7.1.3.a) restricts activity on Assateague Island from spring through mid-summer, so it is not
possible to dredge even during the time of year when ocean water temperatures are somewhat
cooler and fewer sea turtles would be present.  Project modifications to protect sea turtles, such
as modifications to equipment and dredging methods, are more practicable than modifications to
protect Piping Plovers.  As a result, the project would be constructed when sea turtles are present
with provisions undertaken to protect them.  It is expected that these provisions will include
modifications of the dredging gear to include a  Waterways Experiment Station (WES) designed
turtle deflector, as well as dredging practice modifications, crew training, and the use of NMFS
approved observers. As part of the consultation requirements under the Endangerred Species Act
the Baltimore District is preparing a Biological Assessment for submission to the NMFS.
Coordination with NMFS has indicated that properly used approved sea turtle deflectors are likely
to eliminate significant adverse impacts to sea turtles in the project area, and seasonal restrictions
to protect the turtles will not be necessary.

Indirect Impacts
None are expected since no significant long-term impacts to the physical environment or
biological resources of the offshore shoals borrow area or nearshore waters of Assateague are
expected.  The suitability of Assateague Island as a nesting ground will not be significantly
altered, and no impacts to migratory patterns will occur.

7.1.3.d  Whales

Direct Impacts
It is unlikely that any whales will be in the project area during dredging or placement of material.
The hopper dredges will make a combined total of approximately 1,055 transits between the
borrow area and the pump-out point.  In order to prevent whales from being struck by the hopper
dredge when it transits from the borrow area(s) to the pump-out point, a spotter will watch for
whales and direct the vessel’s course to avoid striking any.  This issue will be discussed further in
the Biological Assessment currently being prepared by the Baltimore District.  At this time it is
expected that impacts to whales are unlikely to be significant.
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Indirect Impacts
None are expected since no significant long-term impacts to the physical environment or
biological resources of the offshore shoals borrow area or nearshore waters of Assateague are
expected.  No impacts to migratory patterns will occur.

7.1.3.e  White Tiger Beetles

Direct Impacts

Construction traffic and related disturbance by heavy equipment to move and configure the storm
berm could cause mortality of a substantial portion of the white tiger beetle larvae within the
project area.  However, the greatest concentration of tiger beetles occurs north of the project area
and should not be directly impacted.  This undisturbed area will serve as a refugium from which
tiger beetles can recolonize the remainder of the island following construction.

Indirect Impacts

It is expected that the relatively flat beach with frequent overwash that was designed to meet
habitat requirements of the Piping Plover will also likely meet the habitat needs for the state-
endangered white tiger beetle.  Given that a recent survey of the island has not been completed
and that little is known about habitat requirement of the tiger beetles, designing the project for
Piping Plover was considered to be the best strategy to protect the tiger beetle.

7.1.4  Hazardous, Toxic, and Radioactive Wastes (HTRW)

There are no known HTRW sites in the study area; therefore, no HTRW impacts are expected.
The Baltimore District has determined that there will be no effects from the FUDS site on
Assateague Island.

7.1.5  Reserves, Preserves, And Parks

7.1.5.a  Great Gull Banks Artificial Reef

Direct Impacts
No dredging will occur in the fish haven on Great Gull Bank in order to minimize impacts.
Dredging will generate turbidity; however, sediments are expected to rapidly settle out of
suspension because of the coarse grain size of the material, and minimal impacts are expected to
the fish haven.  Construction equipment may cause disturbance to nekton and may cause them to
relocate from the project area during dredging.  Permanent loss of sand is expected to have
negligible impact on the offshore shoal.

Indirect Impacts
No long-term impacts are expected since dredging will occur only during project construction.
No substantial alterations to the character of the offshore shoal are expected; the surface and
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overall configuration of the shoal will only be slightly altered from pre-project conditions, and
hydrodynamic conditions will not be altered.

7.1.5.b  Assateague Island State Park

Direct Impacts
We have coordinated extensively with the Maryland Department of Natural Resources, and
impacts to the State Park have been considered throughout the planning process.  The project will
benefit the State Park by increasing its beach.  The additional material will also help to reduce
detrimental impacts to park facilities and to existing constructed dunes, which  are occurring as a
result of sediment starvation.

7.1.5.c  Assateague Island National Seashore (AINS)

This report extensively discusses Direct Impacts and Indirect Impacts to the AINS in other
sections.  The National Park Service is a project sponsor and has been thoroughly involved in
designing the project.  The project will serve to maintain the geological integrity of the island and
to reduce the probability of a breach until a long-term solution can be implemented.

7.1.6  Land Use And Traffic Impacts

The proposed restoration at Assateague Island would occur along the  beach and would not
change land use in the area during or after construction.  Project activities are not expected to
cause any significant increase in road uses or changes in traffic.  Therefore, no significant adverse
impacts are expected.

7.1.7  Socioeconomic Impacts And Environmental Justice

7.1.7.a  Socioeconomic Impacts

Implementation of the beach replenishment will not significantly impact key, macroeconomic
elements of the local or regional economy.  The project’s scope is such that it will not affect the
long-term population, employment, or income trends in the study area.  It is possible that
implementation of the proposed action will, by stabilizing the northern section of Assateague
Island, prevent negative impacts to property values on the mainland behind the island, and reduce
costs incurred by boaters from increased channel shoaling in Sinepuxent Bay.  The extent and
magnitude of such effects is not, however, expected to alter economic activity in the study area.

Population trends are not expected to be impacted by project implementation.  Physical changes
are localized and not likely to effect current population trends.  No relocations of existing
households are required.  No existing population centers will be affected.  It is not expected that
residents will be inclined to relocate because of the project.

The impact of the proposed project on local or regional employment distribution is not expected
to be significant.  The project will not, in and of itself, spur growth in the major industries in the
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study area, nor will it stimulate significant growth in other, less dominant industries.  Tourism and
agriculture will continue to thrive with or without the project.

The impact of the proposed project on income in the study area will not be significant.  The
project will not change the  median household income, which currently lags significantly behind
the state-wide figure.

The beach replenishment proposed for Assateague Island may produce a minor and  temporary
increase in employment during construction and perhaps a slight increase in use of temporary
lodging. Any lodging requirements are likely to be met by existing facilities because construction
will not occur during periods of peak lodging usage by tourists. The proposed dredging and
placement will be accomplished by a small construction crew operating dredges, bulldozers and
trucks. These workers, if they do not live locally, will likely spend money in the area for food and
lodging. Therefore, socioeconomic impacts are expected to be slightly positive.

7.1.7.b  Environmental Justice Impacts

No significant adverse impacts under Executive Order 12989, dated February 11, 1994
(Environmental Justice in Minority Populations) are expected because there are no minority or
low income communities living near the beach replenishment area.

7.1.8  Recreation Impacts

Implementation of the beach replenishment proposed for Assateague Island is expected to have a
positive impact on recreational opportunities and the quality of recreational experience in the
localized area of project impact.  The project is expected to reduce the incidence of shoaling and
sand migration in Sinepuxent Bay behind Assateague Island.  This will prevent the navigation
channel in the bay from more severe clogging and minimize or eliminate probable boat damages.
The project may also benefit users of the marinas at resort developments on Sinepuxent Bay.
These recreational boaters will not lose access to the channel that could occur with migration of
large volumes of sand with a breach of the island.  Also, the probability of shoal-induced
groundings of recreational boaters will be reduced.  Another positive impact will be that users
from channels north of Sinepuxent Bay are not likely to lose access to the channel with project
implementation.

7.1.9  Cultural  And Historical Impacts

Cultural Investigations by the Baltimore District have indicated that there are no significant
cultural resources  in the offshore shoal area or in most of the area on Assateague Island.
Therefore no significant impacts to cultural and historic resources are expected in these areas.
However, investigations have indicated that  historical site WO154 “Dune Wreck” is within the
southernmost project. The District  is  performing a Phase II cultural investigation at this site.
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7.1.10  Irretrievable Uses of Resources

During beach replenishment, some resources will either be expended in construction activities or
impacted by those activities.  The most significant resource in the project area that will be
expended is the sand from the offshore borrow areas.  Because of the north to south drift of the
longshore current, sand that erodes from the project area will drift in a southerly direction out of
the project area and will be retained within the coastal ecosystem as beach, ocean, or bay bottom
mostly outside of the project area.

7.1.11  Impacts to Prime and Unique Farmland

Most upland soils within the coastal bays mainland watershed are categorized as prime or unique
farmland areas.  However, the type of activities being proposed for the mainland will probably
impact wetland or filled wetland soils, and no significant adverse impacts to farmland are
expected.

7.1.12  Impacts to Wild and Scenic Rivers

There are no federally designated wild or scenic rivers within the project area.  Consequently, no
impacts are expected.

7.2  LONG-TERM RESTORATION OF ASSATEAGUE ISLAND

At this time the long-term project has not yet been determined; however, it is expected that some
type of by-passing/back-passing system will be the selected project.  A by-passing system is
considered to be the most likely solution since it will serve to correct the disruption in the
longshore transport system that is the root of both the problems at Assateague Island and
navigation problems in the harbor, inlet, and shoals.  It has not been determined yet whether the
plan will involve permanent or mobile structures and equipment.

The restoration of sediment flow at historic rates by the use of a by-pass system should restore the
geological integrity and biological character of Assateague Island.  Vegetative habitat diversity
will increase and some low dunes may form.  It is possible that these changes may cause minor
detrimental impacts to Piping Plover and other beach-nesting bird species.  However, it is
expected that a substantial portion of the northern end of the island will remain low and vulnerable
to overwash, allowing disturbance to restore unvegetated habitat periodically.  In spite of this
potential impact, this course of action is preferable to routine beach nourishment of the island,
which requires substantial interference with the island on a regular basis.  Construction, operation,
and maintenance will be coordinated with the U.S. Fish and Wildlife Service, National Marine
Fisheries Service, and National Park Service to minimize impacts to rare species.

Minor short-term detrimental noise, air, and water quality impacts resulting from construction of a
by-passing project will occur.  The system may require the presence of a pipeline and pumps on
the northern 3.2 km (2 miles) of Assateague for several to many years.  This presence may be
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required because of the severity and nature of disruption to the longshore transport system that
has occurred over the more than 60 years since jetty construction.

In addition to the possible requirement of a pipeline and pumps on this portion of Assateague, the
long-term project may require the presence of equipment in the vicinity of the south jetty at Ocean
City.  Detrimental impacts to the aesthetic quality of the area will be minimized through
coordination with the town of Ocean City and the National Park Service.

A by-passing system will provide a long-term benefit to navigation by reducing input of sediment
to the flood and ebb-tidal shoals, which will presumably shrink in size.  The expected shrinkage of
the flood-tidal  shoals in the vicinity of the Route 50 bridge will result in a reduction of nesting
habitat for shorebirds and colonial waterbirds, including a number of endangered and threatened
bird species.  This habitat loss could be offset by creation of new islands or restoration of existing
islands elsewhere in the study area using material dredged from the Federal, state, or private
navigation channels.

Impacts to the economy and recreational appeal of Ocean City will be minimized through careful
coordination with the town.  Means to minimize these impacts may include a combination of site
selection, system design, and time of year restrictions.

7.3  RESTORATION OF SALT MARSH AND FORESTED WETLANDS

Construction activities for tidal and non-tidal wetland restoration may include excavation,
transport, placement, and grading of fill; filling or alteration of existing drainage ditches; shoreline
stabilization using rubble or geotubes; removal of undesirable vegetation mechanically or with
herbicide; application of fertilizer; and planting of vegetation.  These actions may cause minor
short-term detrimental impacts to water quality because of increased turbidity, release of materials
stored in fill, or runoff of fertilizer and herbicide.  These impacts will be minimized by
construction sequencing and best management practices.  Construction activities may also
temporarily disturb fish and wildlife.  Fish and wildlife may temporarily relocate from the area to
adjacent habitats during construction, but are expected to return upon completion of the projects.
Impacts to rare, threatened, and endangered species will be avoided by careful site selection and
or other means as necessary, such as time-of-year restrictions.  Long-term impacts resulting from
the restoration of lost habitat and environmental quality functions will be highly favorable to the
coastal bays ecosystem.

Although specific sites for salt marsh restoration have not been selected at this time, it is expected
that any sites that are identified will be on the shoreline of the northern coastal bays.  If salt marsh
is restored on fill, then the restoration will cause the loss of upland that might otherwise be used
for other purposes.  Restored salt marsh may cause local increases in nuisance insect populations,
including mosquitoes and biting flies.

Although specific sites for forested wetlands restoration have not been selected at this time, it is
expected that any sites that are identified will be on farmland or on land marginal for development
within the watersheds of the St. Martins River, Manklin Creek, Turville Creek, Herring Creek, or
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Newport Bay.  If forested wetlands are restored on farmland, then the restoration will cause the
loss of farmland.  However, potential sites for restoration will be focused on farmland that is only
marginally productive with high water table levels, so impacts to agricultural productivity are
expected to be minor.  If other lands that are marginal for development are selected, then no
detrimental impacts to society are expected.  Engineering required to restore hydrology will take
into account the requirement to avoid detrimental impacts to the hydrologic conditions of adjacent
properties.  Restored forested wetlands may cause local increases in mosquito populations.

7.4  CREATION OF HABITAT ISLANDS

Construction activities for island creation may include excavation, transport, placement, and
grading of dredged material and fill; shoreline stabilization using rubble or geotubes; application
of fertilizer; and planting of vegetation.  Island creation will cause the permanent loss of benthic
and open water habitat that the island replaces.  This impact will be minimized through a site
selection process that identifies and avoids environmentally significant areas as sites for island
creation.  Islands will be placed where there will be the least detrimental impact on the aquatic
ecosystem and minimal disruption to the physical environment.  Siting of bird habitat islands will
also include considerations to minimize vulnerability to human disturbance and predators, but with
protection, colonial birds can nest in harmony with man and can serve as a tourist attraction.
Islands will be sited to avoid or minimize impacts to commercial and recreational uses of the
coastal bays.  The impact of the loss of benthic and open water habitat will be non-significant
because of the relative abundance of benthic and open water habitat in the coastal bays.
Construction may cause minor short-term detrimental impacts to water quality because of
increased turbidity, release of materials stored in fill, or runoff of fertilizer and herbicide.  These
impacts will be minimized by construction sequencing and best management practices.
Construction activities may also temporarily disturb fish and wildlife.  Fish and wildlife may
temporarily relocate from the area to adjacent habitats during construction, but are expected to
return upon completion of the area of the projects.  Impacts to rare, threatened, and endangered
species will be avoided by careful site selection and or other means as necessary, such as time-of-
year restrictions.  The islands will be designed to provide local habitat enhancement to
compensate for the loss of benthic and open water habitat.

Although specific sites for habitat island creation have not been selected at this time, initial
screening results indicate that Isle of Wight Bay is a likely area.  The relative proportion of island
area that will be devoted to waterbird habitat and salt marsh has also not yet been determined, but
it is expected that some or all of the created islands will include both.  The benefits to populations
of colonial waterbirds that are expected to result from creation of nesting habitat should exceed
any negative effects that construction of the island might have on the aquatic ecosystem.  Creation
of salt marsh will also provide a significant positive contribution to the ecosystem of the coastal
bays.
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7.5  RESTORATION OF WATERBIRD NESTING HABITAT ON EXISTING
DREDGED MATERIAL ISLANDS

At this time the South Point Spoils island (Figure 1-1) appears to be a promising candidate for
restoration because it is highly significant as a nesting site for a variety of colonial waterbirds.
The viability of the site as a nesting ground is threatened by erosion.  Restoration of this dredged
material island may prove somewhat controversial because the island is surrounded by SAV, and
SAV beds are considered to be of great ecological significance.  Although a specific project to
restore the island has not been selected at this time, two measures are most likely.  The restoration
project could either stabilize the shoreline of the island and maintain it at its current size, or
restore a previous island footprint.  If the island is stabilized, short-term localized impacts to the
environment would occur as discussed in section 7.4 above.  Additional impacts would result,
however, from the need to cross over and work within existing perennial SAV beds.  Any work
undertaken would need to be carefully coordinated with other resource agencies.  If the project
consists of restoring the island to a previous footprint, then long-term impacts will include the loss
of SAV beds.  If this latter option is pursued, it will be proposed only if it is determined that the
relative gain in waterbird nesting habitat that will accrue is of substantially greater ecological
significance than the relative loss of SAV.

7.6  NAVIGATION

Increasing channel depth and width may induce changes in the inlet dynamics and the
hydrodynamics of the coastal bays.  An enlarged channel may alter the flow and current regime of
the inlet, which may in turn affect local current patterns and erosion.  However, most of the
Ocean City Inlet is already wide and deep and there are only a few isolated shallow areas that
would need to be dredged to widen or deepen the channel. Therefore, the hydrodynamics in and
around the inlet would  most likely  change only slightly with a navigation project. On the ocean
side, impacts of modifying the inlet on the ebb-tidal shoal and northern Assateague Island are of
concern.  On the bay side,  alterations in the tidal regime, salinity, and flushing characteristics of
the bays could occur.  These impacts will be minimized through numerical hydrodynamic
modeling of the potential plans by CERC to exclude those that may cause significant detrimental
impacts.

Past maintenance and dredging operations of the inlet channel and harbor have utilized
Assateague Island and Ocean City beaches for dredged material placement.  An analysis of the
quality and amount of the material to be removed will be required to determine whether beach
nourishment is a viable option.  This will likely continue in the future and will positively impact
the restoration of Assateague Island.  Dredged material could also be utilized for the creation or
rehabilitation of islands in the coastal bays.

The deepening and widening of the inlet and channel could increase navigation in the coastal bays
causing subsequent indirect and cumulative detrimental impacts to water quality and benthic
habitat, and increase recreational fishing.
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7.7  CULTURAL AND HISTORICAL IMPACTS OF NAVIGATION AND
ENVIRONMENTAL RESTORATION PROJECTS

The remainder of the study area has a long history of use by humans from the Paleolithic Period to
the present, but most of the cultural activity has been restrained to well-drained, upland portions
of the county.  All future project areas will be reviewed against known and predicted site
locations, and cultural resource surveys will be conducted if necessary.  It is considered that, in
general, impacts to cultural resources in the remainder of the project will be limited.

7.8  CUMULATIVE IMPACTS

Cumulative impact assessment requires consideration of impacts beyond the site-specific direct
and indirect impacts evaluated previously in this section.  It should expand the geographic
boundaries to consider the effects over an ecological community which extends beyond the
immediate site of the proposed action.  It is in this context that this section is written.

The project will restore a measure of geological integrity to Assateague Island that will reduce the
potential for damage and breaching.  This will contribute to the continued maintenance of
Assateague as an undeveloped barrier island by the National Park Service; this is of particular
importance given the relative scarcity of undeveloped barriers along the Atlantic coast.  No
additional infrastructure such as roads and lodging will be required at Assateague as a result of
the proposed project.  The project is not expected to change the number of people using the
project area.  However, visitation at Assateague is likely to increase as the population of the
eastern United States increases and there are fewer undeveloped areas like Assateague to enjoy.

The most significant ecological change requiring consideration herein is perhaps that the acreage
of unvegetated beach suitable as nesting habitat for beach-nesting birds (i.e., Piping Plover, terns,
Black Skimmer, and other species) may decrease.  This change is important both within the
coastal bays and along the entire Atlantic coastline since development, inlet stabilization, and
heavy recreational use have caused a substantial loss of natural, open sand beach that beach-
nesting birds can utilize.  However, the risk of detrimental cumulative impacts that could occur by
additional loss of unvegetated beach nesting habitat has been minimized both by project design
and by incorporation of the Monitoring and Action Plan (Annex E) into the project.  This is
expected to maintain the availability of a significant area of this habitat type on northern
Assateague.

Cumulative impacts to the offshore shoals within the project area are expected to be negligible
because of the relatively small volume of material that will be taken for this project, and because
of the minimal impacts these shoals have incurred to date.  However, consideration of cumulative
impacts to the habitat value of offshore shoals off the Maryland coast, as well as to the
irretrievable consumption of the mineral resources they contain, will require greater scrutiny in the
near future in the state of Maryland.  Offshore shoals within Maryland waters north of the Ocean
City Inlet outside of the project area are being heavily utilized as sources of sand for the
nourishment of the Ocean City beach.  Sand resources within Maryland state waters available for
use by Ocean City could conceivably be depleted between the years 2010 and 2025.  The
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increasing use of offshore shoals along the Atlantic coastline as sand sources for beach
nourishment, as well as for sources of sand and gravel for construction, necessitates
comprehensive consideration of long-term management of these non-renewable features in the
near future.

Cumulative impacts relating to navigation and beneficial use projects such as island and wetlands
creation are expected to be mostly positive.  Activities under consideration are not expected to
greatly increase the human use of the project area, increase the need for infrastructure such as
roads or lodging, or increase congestion on land or on the water.  The bird habitat and salt marsh
island creation projects are expected to increase habitat for fish and wildlife and provide support
to the coastal bays ecosystem.

7.9  ENVIRONMENTAL COMPLIANCE

For an activity or site to be environmentally acceptable, the location, design, and operation must
be in compliance with a number of environmental protection statutes and executive orders.  Table
7-3 outlines the statutes and executive orders that are potentially applicable to the project,
including the level of compliance.  The multiple organizations involved in the project and the
ongoing and open communication surrounding decisions have helped ensure complete compliance
with potentially applicable statutes and regulations.

The proposed action complies with applicable cultural resources statutes, including the state
Archaeological and Historic Preservation Act and the National Historic Preservation Act.  The
assessment included evaluation of archaeological and historic resources, economic and social
impacts, and interaction with coastal planning regulations.  The Maryland State Historic
Preservation office has been consulted, and coordination is ongoing.  No significant impacts to
cultural resources are expected.

The technical impact assessment documented in this report demonstrates that the project complies
with applicable components of the Anadromous Fish Conservation Act; Clean Air Act; Coastal
Barrier Resources Act; Coastal Zone Management Act; Estuary Protection Act; National Fishing
Enhancement Act; Outer Continental Shelf Lands Act, Marine Protection, Research, and
Sanctuaries Act; and the Rivers and Harbors Act.  The proposed action will be in full compliance
with the Clean Water Act when the State of Maryland issues a water quality certificate or if
Congress authorizes  the project and the EIS. At the present time, the Corps intends to apply for a
water quality certificate. The project also complies with all components of NEPA.

No significant impacts are expected to any rare, threatened, or endangered species; the project
will comply with the Endangered Species Act and the Marine Mammal Protection Act. Through
the intensive coordination process, the project complies with the Fish and Wildlife Coordination
Act.  In compliance with the Endangered Species Act, a Biological Assessment for the Piping
Plover was prepared.  The USFWS completed a Biological Opinion dated May 23, 1997 on the
effects of the project on Piping Plover and sea beach amaranth and concluded that implementation
of the project, as currently proposed, is not likely to jeopardize the continued existence of these
species.  The USFWS opinion provided a list of nondiscretionary reasonable and prudent
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measures to minimize incidental take of Piping Plover which must be undertaken to ensure
compliance with the Endangered Species Act.  These are provided within the text of the
Biological Opinion which is contained in Annex A, Part 7 of this report.  A Biological Assessment
for sea turtles and whales was prepared by the Baltimore District.  The Baltimore District and
NMFS are engaged in the consultation process required under the Endangered Species Act.  A
Biological Opinion has not yet been issued by NMFS, however no significant impacts to listed
threatened or endangered sea turtles or whales are expected.

A number of executive orders are applicable to the project.  The impact evaluation process
demonstrates that the project complies with Executive Orders number 11593), Protection and
Enhancement of the Cultural Environment; number 11514, Protection and Enhancement of
Environmental Quality; and number 12088, Pollution Control Standard,  and the Prime and
Unique Farmlands CEQ Memorandum.

The nature and design of the project explicitly incorporate compliance with Executive Orders
number 11988, Floodplain Management, and number 11990, Protecting Wetlands.

This project will comply with Executive Order number 12898, Environmental Justice in Minority
Populations and Low-Income Populations.  A Public Notice was sent out as part of the 1994
Reconnaissance study prepared by the Baltimore District and  two newsletters have been
distributed during the preparation of this feasibility study. An additional newsletter will be
distributed at the end of the study to inform  citizens of the results and recommendations of the
study. The Public Notice stated that any person who has an interest may request a public hearing.
No significant impacts are expected to occur to any minority or low income communities in the
project area. Furthermore,  the Working Group has involved the residents of Worcester  County
in the decision-making process via a series of public meetings. The fishermen who use the shoals
that would provide borrow material met Corps representatives three times. As a result of these
exchanges of information, it was determined that there would be no significant negative impacts
to this group. Any impacts would be short term and minor.

Through coordination with the applicable state and Federal agencies, it was determined that no
National Point Discharge Elimination System permit or Federal wetlands permit will be required
for the project. The project will be in compliance with the Coastal Zone Consistency Act and the
Clean Air Act Amendments.
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Table 7-3:  Compliance of the Proposed Action With Environmental Protection Statutes and Other
Environmental Requirements.

Federal Statutes                                                                                  Level of compliance1

Anadromous Fish Conservation Act Full
Archeological and Historic Preservation Act Full
Clean Air Act Full
Clean Water Act Full2
Coastal Barrier Resources Act Full
Coastal Zone Management Act Full
Comprehensive Environmental Response, Compensation and Liability Act N/A
Endangered Species Act Partial
Estuary Protection Act Full
Federal Water Project Recreation Act     Full
Fish and Wildlife Coordination Act Full
Land and Water Conservation Fund Act N/A
Marine Mammal Protection Act Full
Marine Protection, Research, and Sanctuaries Act Full
National Historic Preservation Act Partial
National Environmental Policy Act Full
Outer Continental Shelf Lands Act (OCSLA) Full
Resource Conservation and Recovery Act N/A
Rivers and Harbors Act Full
Watershed Protection and Flood Prevention Act N/A
Wild and Scenic Rivers Act N/A

Executive Orders, Memoranda, etc.
Protection and Enhancement of Environmental Quality(E.O 11514,1977) Full
Environmental Justice (E.O. 12898) Full
Protection and Enhancement of Cultural Environment (E.O.  11593) Full
Floodplain Management (E.O.  11988) Full
Protection of Wetlands (E.O. 11990) Full
Prime and Unique Farmlands  (CEQ Memorandum, 11 Aug 80) N/A
40 CFR 122.26 (B)(14), 19 Nov 1990 N/A

1  Levels of Compliance
 a.  Full Compliance:  having met all requirements of the statute, E.O.  or other environmental requirements for the

current stage of planning.
 b.  Partial Compliance:  not having met some of the requirements that normally are met in the current stage of

planning.
 c.  Non-Compliance:  violatio n of a requirement of the Statute, E.O. or other environmental requirement.
 d.  Not-Applicable:  no requirements for the statute, E.O.  or other environmental requirement for the current stage

of planning.
2  Compliance will be complete after the State of Maryland issues water quality certificate.
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Section 8

PROJECT IMPLEMENTATION

In accordance with the Water Resources Development Act of 1996, the Corps of Engineers is
authorized to carry out the restoration of Assateague Island pursuant to Section 111 of the River
and Harbor Act of 1968, as amended.  The Corps shall coordinate with the affected Federal and
State agencies and shall enter into an agreement with the Federal property owner to determine the
allocation of the project costs.  The sharing of project responsibilities will be defined in a
Memorandum of Agreement (MOA) to be signed by the Assistant Secretary of the Army for Civil
Works and the National Park Service.

A Project Management Plan (PMP), which describes the tasks, funding, and schedule through the
preconstruction, engineering and design (PED), and construction phases, has been prepared.
Since detailed design was accomplished during this feasibility phase, the PED phase will only
consist of preparation of the plans and specifications, and a project report.  No Design
Memorandums are required.   Funding for the PED phase will be fully Federal.  Following the
PED phase, the project will proceed to construction.  Based on the availability of funding,
construction could begin in July 1998.

8.1 LOCAL COOPERATION

The National Park Service, the Federal property owner of most of the project area, has agreed to
enter into an MOA with the Corps prior to construction.  There are 17 other property owners
affected by the project.  There are 16 private properties, as well as a portion of the State Park.
The National Park Service has agreed to acquire the private properties prior to construction and
the State of Maryland has agreed to provide easements for construction on their State Park
property.  The National Park Service has agreed to operate and maintain the project as described
in Section 6-3.

The MOA that will be prepared with the National Park Service will include the following items of
local cooperation and participation:

1.  Provide all lands, easements, rights-of-way, and relocations, as determined by the Federal
government to be necessary for the construction of the project, including any necessary
monitoring and corrective actions.

2.   Assure maintenance and repair during the useful life of the project as required to serve the
project’s intended purpose.

3.  Ensure continued public ownership or continued public use of the shoreline upon which the
amount of Federal participation is based, and ensure its administration for public use during the
economic life of the project.
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4. Ensure that any water pollution that could endanger the health of bathers will not be permitted
where the beach is used for recreational purposes.

5.  Provide and maintain necessary roads, parking, and other public-use facilities open and
available to all on equal terms.



9-1

Section 9

PUBLIC INVOLVEMENT and AGENCY COORDINATION

Public involvement and agency coordination for the Ocean City Water Resources Study was
designed to be an integral part of the planning process. The purposes of the public involvement
program included informing the public and decision makers as required by NEPA; gathering
useful information; coordinating with citizens, interest groups, and agencies; assessing support for
the project; providing a mechanism for citizen input to the planning process; and explaining the
use of tax dollars to the taxpaying public.  Public involvement participants included the project
partners; natural resource management, regulatory, and planning agencies; citizen and interest
groups; and the general public.  Project cost-sharing sponsors are the Town of Ocean City,
Maryland Department of Natural Resources (DNR), National Park Service (NPS), and Worcester
County.

The public involvement program developed for this study was a continuation of a comprehensive
program completed during the reconnaissance phase of the project.  During the reconnaissance
phase activities; a broad scoping process was used to identify potential water resource problems
and solutions.  The reconnaissance public involvement program included a series of public
meetings and workshops, as well as meetings with interest groups, focus groups, and agency
representatives.  The product of the scoping efforts was a list of approximately 30 problems
relating to water resources in the Ocean City area.  Potential corrective plans were developed and
evaluated for the problems identified, a determination was made about Federal interest in
correcting the problems, and a cost estimation for a feasibility level study was prepared.  Four of
the 30 water resource problems were characterized as being in the Federal interest and are
addressed in the feasibility study.  The problems selected as Federal-interest projects include the
short- and long-term restoration of Assateague Island, navigation improvements, and ecosystem
restoration in the coastal bays

Similar to the reconnaissance level public involvement program, feasibility level activities were
organized into several stages, corresponding with the stages and tasks of other study activities.
Each stage provided different opportunities for public participation and resulted in specific
products.  Both the study team and other participants were committed to an extensive public
involvement program that included formal and informal meetings, correspondence, and
conversations.

The stages of the public involvement program, including project initiation, development of
preliminary and detailed plans, and completion of the planning process, were modified during the
feasibility study to provide the flexibility needed in a project with four separate components.
Meetings and other public involvement activities often included both preliminary discussions on
issues involving the three normally scheduled projects and decision-making discussions on the
short-term restoration.  Because of the complexity of the project, a variety of communication
techniques were employed throughout the study.
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Public involvement activities at the initiation of this phase of study included a newsletter, a public
information workshop, and publication of the Notice of Intent in the Federal Register.  The
newsletter reviewed the reconnaissance study accomplishments and provided information on the
feasibility phase.  The public workshop on May 9, 1996, was attended by approximately 100
people and provided information on the status of each of the study components.  A second
newsletter was prepared to provide information on the status of the project as well as to address
concerns and specific questions raised at the meeting.  Issues and concerns identified by the
meeting attendees, especially sedimentation in the back bays, were subsequently incorporated into
the project planning process.

Since the first public workshop, efforts have concentrated on smaller, more focused group
activities.  In addition to the regular monthly study team meetings, which include representatives
from five Federal, state, and local agencies, focus group meetings have been convened as
necessary to discuss issues or questions identified, such as how to add material to the northern
end of Assateague Island without negatively impacting Piping Plover habitat, and whether
removing sedimentary material from offshore shoals would harm the area fishery or change the
wave action along the beach.

The Corps will continue to meet with many agencies, interest groups, and members of the public
during the development of recommended alternatives for the remaining three components of the
feasibility study.  Following development, review, and revision of preliminary plans incorporating
the participation of the smaller groups, public information meetings will be held to present those
plans for review and comment.  After addressing pertinent comments, a last public meeting will be
held to present the recommended plan and to invite final comments.  In addition to these public
meetings, newsletters presenting information on the preliminary and recommended plans will be
distributed, and copies of the draft and final study reports will be made available by mail and in
local libraries.

The intent of the public involvement program was (1) to identify the several publics with an
interest in the project or that might be impacted by the project, (2) to encourage constructive
interaction with the study team, (3) to elicit the ideas, issues, and concerns important to each
group; and (4) to incorporate those ideas, issues, and concerns into the planning process.  Strong
and consistent agency coordination was critical throughout the study, and included formal written
communication, spirited interaction at study team meetings, assistance with presentations, and
participation at public meetings and workshops.  Extensive informal communication among
agencies also took place as questions were raised and answered during phone conversations and
in impromptu discussions.  Each interaction, meeting, and conversation was important to the plan
formulation process.

A summary and a copy of the letters, comments, and records of other communications are
included in Annex A.
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9.1  COOPERATION/COORDINATION WITH MINERAL MANAGEMENT SERVICE

During the sand source identification phase, it was determined that the active participation of the
Mineral Management Service (MMS), an agency of the U. S. Department of Interior, would be
necessary.  When sand and gravel from the Outer Continental Shelf (OCS) are being considered
for use in association with any project, the MMS must be consulted early in the design process to
fulfill its stewardship responsibilities and ensure compliance with any legal requirements governing
removal of those minerals.  The MMS’s role in such projects relates to its delegated legal
responsibilities under the Outer Continental Shelf Lands Act (OCSLA), for management and
conservation of federally owned OCS mineral resources.

In the past, the law required that rights to OCS minerals, such as sand and gravel, be awarded to
the party offering the highest cash bid in a competitive lease sale.  However, MMS’s newly
expanded authority (Amendment to OCSLA - P.L. 103-426) provides that they may now work
directly with state and local governments to negotiate noncompetitive leases for use of sand,
gravel, and shell resources for shore protection or other qualifying public works projects.

In addition, the new law requires that any Federal agency proposing to utilize OCS resources
enter into a Memorandum of Agreement (MOA) with the MMS.  The purpose of the MOA is to
ensure timely cooperation and coordination, to address overlapping environmental requirements,
and to specify terms and conditions for removal of the identified resource.  For example, the
MMS is required to evaluate environmental effects associated with the issuance of a
noncompetitive lease for use of  federally owned OCS sand.

Several meetings between representatives of the Corps and MMS have been conducted to
facilitate this cooperation.  Ongoing activities will include draft report and EIS review and
consultation meetings to ensure that all the potential MMS concerns are addressed.
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Section 10

SUMMARY and CONCLUSIONS

The watershed area of Ocean City, Assateague Island, and the Maryland coastal bays
offers many attractions that draw millions of seasonal visitors and part-time residents, as
well as growing numbers of new permanent residents.  The area offers a wide variety of
recreation opportunities and activities, from sandy beaches and noisy nightclubs to tranquil
nature trails and fascinating interpretive programs.  The wide open bays are home to many
birds and fish and provide a variety of recreational opportunities, such as boating, fishing,
sunbathing, birdwatching, water-skiing, and other water sports.  In addition to tourism,
the area and the State of Maryland benefit economically from a substantial fishing industry
that is based in Ocean City.  Commercial fishermen catch clams, marlin, tuna, sea bass,
and flounder.  Local marinas also offer facilities for permanent, seasonal, and transient
recreational boaters.  Tourists can enjoy day-long charterboat outings or fish for part of a
day on a “headboat.”  Small rental boats are also available for navigating through the
coastal bays.  On land, visitors have fun on the boardwalk, on amusement rides, or by
enjoying the numerous restaurants and hotels.

In a more natural setting, quieter amusements are available at the National Seashore and
State Park on nearby Assateague Island.  Assateague Island is a unique national treasure.
The importance of this natural resource became apparent in 1965 when Congress
designated the island a National Seashore and placed it under the management of the
National Park Service.   The Park Service has maintained the island in close to its natural
state while providing access to millions of visitors attracted to the island’s natural setting.
Assateague Island offers the peaceful pleasures of camping, canoeing, cycling, surf fishing,
sunbathing, crabbing, clamming, birdwatching, and enjoying the island wildlife, including
wild horses and deer.

Unfortunately, extensive population, development, large-scale agricultural operations, and
other human-induced factors are jeopardizing the quality of water resources in the coastal
bay watershed.  Water resources problems include degrading water quality, loss of
wetlands, loss of nesting habitat for waterbirds, increasing sediment in the coastal bays,
excessive erosion of the Assateague Island National Seashore, navigation difficulties, and
increased storm damages. As part of this  study, a comprehensive investigation of the
water resource problems is being performed, and solutions that will improve the
ecosystem as a whole are being developed.  The four components of the project being
investigated are (1) short-term restoration of Assateague Island, (2) long-term sand
placement, (3) navigation improvements, and (4) ecosystem restoration in the coastal
bays.

One cause of some of the water resource problems is the disruption of sediment
movement caused by the jetties that stabilize the Ocean City Inlet.  The jetties were
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constructed by the Corps of Engineers in 1934, after the inlet formed during a major storm
in 1933.  Since its formation over 60 years ago, the inlet has functioned as a thoroughfare
for boating traffic between the ocean and the coastal bays.  In addition to providing access
to the coastal bays, the jetties have disrupted the sediment supply between Ocean City and
Assateague Island.  Prior to the formation and stabilization of the inlet, the sand generally
traveled from Ocean City south to Assateague Island.  Since their construction, the jetties
have  prevented a large portion of the sand that would have otherwise reached Assateague
from reaching the island.  Consequently, the northern 11 km (6.8 miles) of the island
shoreline have been seriously affected.  The disruption in the natural longshore transport
of sediment between Ocean City and Assateague Island has resulted in adverse physical,
biological, and economic impacts to the area.  The result is an island that is not being
maintained in a natural condition, and that lacks the geologic integrity of a healthy barrier
island.  The island overwashes frequently, and the shoreline has eroded back towards the
mainland at an accelerated rate.  This has caused the loss of salt marshes and subtidal
habitat on the bay side of the island, the infilling and reduction in size of Sinepuxent Bay,
and a decrease of habitat diversity on the island.  It has also created navigation difficulties
through the inlet and back bays and has increased the vulnerability of mainland
communities to storm damages.  Since the degradation of Assateague Island was
determined to be an urgent problem, this interim study was accelerated so that a project
could be implemented expeditiously.

Under Section 111 of the River and Harbor Act of 1968, as amended, the Corps of
Engineers is authorized to mitigate for shore damage attributable to a Federal navigation
project. Through Section 534 of the Water Resources Development Act of 1996,
Congress authorized the Secretary to

“... expedite the Assateague Island restoration feature of the Ocean City
Maryland, and vicinity study, and, if the Secretary determines that the Federal
navigation project has contributed to the degradation of the shoreline, the
Secretary shall carry out the shoreline restoration feature.”

The future without project condition scenario for Assateague Island was investigated, and
these future conditions were found to be unfavorable for many reasons.  Due to the lack of
an adequate sediment supply, it is expected that northern Assateague Island would
continue to be degraded, and a breach would most likely occur on Assateague Island,
which could cause additional inlets to form.  This could occur during any substantial
coastal storm.  An additional inlet would change the dynamics of the area and would
create more environmental and economic problems.  Most importantly, the Assateague
Island National Seashore, a national treasure, would suffer significant loss.  In addition, it
is expected that considerable losses to wetlands would result, as well as losses of
recreational opportunities, damage to property, and hazards to navigation would result.

Numerous alternative solutions were evaluated based on completeness, efficiency,
effectiveness, and acceptability.  A plan was developed that would partially mitigate for
the past impacts caused by the construction of the jetties. The study team and the sponsors
utilized the best environmental, economic, and institutional data and criteria available to
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determine and develop this short-term plan. The short-term restoration plan includes
dredging approximately 1.4 million cubic m(1.83 million cubic yards) of sediment from
Great Gull Bank and placing it on Assateague Island between 2.5 km (1.6 miles) and 11.3
km (7 miles) south of the south jetty.  The distance across the beach in this area will be
increased to varying widths based on the erosion rates that affect each part of the beach.
A low storm berm will be constructed to an elevation of 3.3 m (10.8 feet) NGVD
(averaging 0.8 m in height) in the portion of the beach between 3 km (1.86 miles) south of
the inlet and approximately 10 km (6.2 miles) south of the inlet.  The placement will be
configured to restore the integrity of the island, and yet still be sensitive to the Piping
Plover, a threatened and endangered bird found on the island.   Positive impacts to the
region’s economic, cultural, recreational, and social resources are expected as a result of
the implementation of the recommended plan.  A monitoring and action plan has also been
developed to observe and protect the project area against possible negative impacts for a
period of 5 years after the short-term plan is implemented and until a long-term plan is
established.  The National Park Service will be responsible for maintenance of the project,
which is expected to be minimal.

This initial phase of the project, the short-term restoration of Assateague Island, partially
mitigates for the impacts on Assateague Island during the last 63 years.  We are also
currently developing long-term plans for preventing the future impacts that the inlet and
jetties will continue to have on Assateague Island and the surrounding area.  Some of the
alternative plans being evaluated for the long-term restoration are (1) constructing a fixed
by-passing plant, (2) dredging in and around the inlet on a routine basis and placing the
material on Assateague Island, and (3) removing the jetties.  The evaluation of these plans
is currently underway, and the selected plan will be documented in a draft feasibility
report, scheduled for completion in September 1997. The primary goal of the long-term
sand placement component of the project is that it restore, as much as possible, the natural
longshore transport process.  All of the long-term Assateague Island restoration plans
(except no action) will require the short-term component to be constructed initially;
therefore, the short-term plan will not preclude the long-term plans.  The importance of a
long-term plan is recognized; however, the approval of this short-term plan does not
commit the Federal government to the implementation of a long-term plan.  The
practicality of constructing the short-term project is tied to the feasibility of the long-term
project.  The schedule allows adequate time for evaluation of the long-term plan prior to a
decision for construction of the short-term project.

The estimated cost for the short-term restoration project, including 5 years of monitoring,
is $17.2 million.  As mentioned previously, the long-term plan has not yet been developed.
It may involve the construction of a fixed plant that would have a significant first cost, and
a relatively low annual maintenance cost, or it could include contracting dredges annually,
which would involve no first cost but would have a higher annual cost.  The estimated first
cost for the long-term restoration is between $0 and $10 million; and the estimated annual
operation and maintenance cost is between $400,000 and $2 million. Section 534 of the
Water Resources Development Act of 1996 authorizes the Corps of Engineers to restore
Assateague Island pursuant to Section 111 of the River and Harbor Act of 1968.  It states
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that the Secretary shall coordinate with affected Federal and State agencies and shall enter
into an agreement with the Federal property owner to determine the allocation of the
project costs. This report will provide a basis for that coordination.  There are four ways
this project could potentially be funded: (1) 100 percent by the National Park Service
under the Support for Others program; (2) 100 percent by the Corps of Engineers using
Section 111 authority; (3) 65 percent by the Corps and 35 percent  by the National Park
Service under the ecosystem restoration authority; or (4) some alternative cost-sharing
method.  The National Park Service, who administers the Assateague Island National
Seashore, has agreed to enter into a Memorandum of Agreement with the Corps and
provide lands, easements, and rights-of-way, as needed.  The State of Maryland has
agreed to provide easements for construction in the State Park. However, additional
coordination is necessary to fully define project implementation responsibilities.

[As of June 1998, the Ocean City, Maryland, and Vicinity Water Resources Integrated
Feasibility Report and Environmental Impact Statement was finalized, as were both
the short- and long-term components of the restoration of Assateague Island.  The
recommended long-term plan is for the “mobile bypassing” of sand via a shallow
mobile hopper dredge to remove sand that has been redirected to a number of sites,
and then bypassing it to Assateague Island.  This dredging will take place each year to
more closely mimic natural processes.  Sand will be bypassed from the updrift fillet,
ebb shoal, the navigation channels and flood shoals.  In order to avoid the creation of
new problems by taking too much sand from any one source or too frequently from the
same source (thus further disturbing the balance of the area), the project will be
monitored annually.  A team of decision makers led by the Corps, consisting at a
minimum of all the project sponsors (the NPS, the State of Maryland, Worcester
County, and the Town of Ocean City), will determine each year how much material
can be taken from each of the available sources.  Their decision will be based on the
monitoring results, which will indicate the rate at which the sources are being
naturally replenished after dredging.

The authority to implement the Assateague Island components of the project, both
short-term and long-term sand management, were provided by Section 534 of the
Water Resources Development Act of 1996.  This Act directed the Corps to implement
the restoration of Assateague Island pursuant to Section 111 of the River and Harbor
Act of 1968.  In addition, the Act authorized the expenditure of $35 million dollars for
both the short- and long-term restoration of Assateague Island.  The short-term
restoration project is estimated at $17.2 million.  At an annual cost of more than $1.1
million for long-term sand management, the project as authorized will carry the
project through to fiscal year 2011, assuming the project is fully federally funded.  For
the 25 year project duration, the estimated long-term sand management cost is
$25,243,000, or $43,773,000 fully funded.  Therefore, Congressional project
reauthorization of the project is recommended.  It stated that the Secretary shall
coordinate with affected Federal and State agencies and shall enter into an agreement
with the Federal property owner to determine the allocation of the project costs.  The
Corps is currently coordinating with NPS, the State of Maryland, Worcester County,
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and the Town of Ocean City to define project implementation responsibilities for both
the short-term restoration of Assateague Island and the long-term sand management.
All of the project sponsors support the recommended project.  The NPS, who
administers the Assateague Island National Seashore, has agreed to enter into a
Memorandum of Agreement with the Department of the Army.

The schedule for these two components of the Assateague Island restoration has also
been finalized.  This schedule allows 2 years for the construction of the short-term
sand management plan, with construction of the long-term plan to begin the year
following completion of the short-term plan.  The short-term sand management plan is
scheduled to begin construction in July 1999; the long-term plan, in summer 2001.]
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Section 11

RECOMMENDATION

In conducting this interim study, I have investigated the possibility of restoring Assateague
Island to mitigate for the adverse impacts caused by the construction of the Ocean City
Inlet jetties by the Corps of Engineers in 1934.  This investigation has been conducted as
authorized by a resolution of the Committee on Environment and Public Works of the
United States Senate, adopted May 15, 1991.

As part of this study, I have given consideration to the relevant aspects of public interest,
including environmental, social, economic, and engineering concerns.  The northern 11 km
(6.8 miles) of Assateague Island have been sediment starved due to the disruption in the
longshore sediment transport caused by the existence of the jetties.  This starvation has
caused excessive erosion of Assateague Island, a loss of salt marshes, a loss of subtidal
habitat, increased storm damage, and navigation difficulties.  If no action is taken to
restore the island, it will most likely breach, creating an additional inlet.  This would cause
even more environmental and economic problems.  The proposed project represents a
cost-effective plan that restores the environment.  Positive impacts to the region’s
economic, cultural, recreational, and social resources are expected as a result of the
implementation of the recommended plan.

On the basis of these evaluations, and with the support of various resource agencies, State
and local government, and citizens, I recommend that the Corps of Engineers mitigate for
the impacts caused by the Corps navigation project.  Through the Water Resources
Development Act of 1996, Congress has authorized the Corps of Engineers to pursue this
project under the authority of Section 111 of the River and Harbor Act of 1968, as
amended.  I recommend that 1.4 million m3 (1.8 million cubic yards) of material be
dredged from Great Gull Bank and placed on Assateague Island in the area between 2.5
km and 11.5 km (1.6 and 7 miles) south of the Ocean City Inlet.  The beach will be
widened various distances based on the varying erosion rates.  A low storm berm will be
constructed to elevation 3.3 m (10.8 feet) NGVD (averaging 0.8 m in height) between 2.5
km (1.6 miles) south of the inlet and approximately 10 km (6.2 miles) south of the inlet.
The estimated cost for the short-term restoration project including monitoring for 5 years
is $17.2 million. Section 534 of the Water Resources Development Act of 1996 states that
the Secretary shall allocate costs for the project pursuant to Section 111 of the River and
Harbor Act.  It also states that the Secretary shall coordinate with affected Federal and
State agencies and shall enter into an agreement with the Federal property owner to
determine the allocation of the project costs.  The National Park Service, who administers
the Assateague Island National Seashore, has agreed to enter into a Memorandum of
Agreement with the Corps, maintain and repair the project as needed, and provide lands,
easements, and rights-of-way, as needed.  The State of Maryland has agreed to provide
easements for construction in the State Park.  Additional coordination between the Corps
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and the National Park Service will occur  to fully define the implementation
responsibilities.

The recommendations contained herein reflect the policies governing formulation of
individual projects and the information available at this time.  They do not necessarily
reflect program and budgeting priorities inherent in local and state programs, or the
formulation of a national Civil Works water resources program.  Consequently, the
recommendations may be modified at higher levels within the executive branch before they
are used to support funding.

RANDALL R. INOUYE, P.E.
Colonel, Corps of Engineers
Commander and District Engineer
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ANNEX A

CLEAN WATER ACT

SECTION 404(b)(1) EVALUATION

ASSATEAGUE ISLAND RESTORATION

WORCESTER COUNTY, MARYLAND

MAY 1997

I.  Project Description

a.  Location

The project area includes northern Assateague Island, Great Gull Bank, the ebb-shoal of the
Ocean City Inlet, and the waters of the Atlantic Ocean separating these features (Figures 1-1 and
1-2).  The area is shown on National Ocean Service Chart No. 12211, and on the U.S. Geological
Survey Ocean City, Berlin, and Tingles Island 7.5' quadrangle topographic maps.

b.  General Description

The proposed action is a beach nourishment of Assateague Island utilizing sand dredged from
Great Gull Bank.  Sand may also be dredged from the ebb-shoal of the Ocean City Inlet.
Approximately 1,400,000 m3 (1,800,000 yd3) of sand will be placed along northernmost
Assateague Island's ocean shoreline.  The majority of this sand will be placed on the beach
immediately seaward of the existing berm along a reach from 2.5 km to 11.3 km (1.6 to 7 miles)
south of the Ocean City Inlet (Plate 6-1 through 6-4).  This will increase island width.
Approximately 10% of the sand will be used to construct a low storm berm setback from the
berm along the reach from 3 km to 10 km (1.9 to 6.8 miles) south of the inlet.  The storm berm
will serve to increase island height.

c.  Purpose

The purpose of the project is to restore a volume of sediment that has been lost to Assateague
Island because of interruption of the longshore transport system at Ocean City by the Corps of
Engineers jetties.  This will serve to partially restore the geological integrity of the island and
reduce the likelihood of the island breaching.  The restoration design is constrained by the need
to minimize detrimental impacts to the rare species that occur on the northern end of the island.
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d.  General Description of Discharge Material

(1)  Characteristics of Fill Material - The material consists of sand.

(2)  Fill materials
1,400,000 m3 (1,800,000 yd3) of fine to coarse grain sand (average is medium sand with grain-
size of approximately 1.62 φ with a standard deviation of 0.80 φ) will be used for the restoration.
Approximately 1,225,000 m3 (1,600,000 yd3) of the sand will be used to construct the berm
which will increase island width; 285,000 m3 (370,000 yd3) of the sand will be used to construct
the low storm berm which will increase island height.

(3)  Source of Material - Sand for the immediate restoration of Assateague Island will be dredged
entirely or primarily from Great Gull Bank .  Great Gull Bank is an offshore shoal located about
8 km (5 mi) east of Assateague Island in the Atlantic Ocean.  The shoal is oblong in shape and is
oriented southwest/northeast.  The shoal covers an area of approximately 4,900 ha (1,980 acres).
Maximum length and width are about 6 km (20,000 feet) and 1.8 km (6,000 feet) respectively.
The shoal contains 42,800,000 m3 (56,000,000 yd3) of sand.  Of this total volume,
approximately 6,890,000 m3 (9,000,000 yd3) is suitable for beach nourishment purposes.  Sand
will be dredged from an oblong-shaped area along the eastern margin of the southwestern
quadrant of Great Gull Bank.  The borrow area on Great Gull Bank is approximately 93 ha (230
acres) in size, with maximum dimensions of 3,050 m (10,000 feet) and 500 m (1,500 feet)
respectively parallel to the long and short axes of the offshore shoal.  Approximately 3 m (10
feet) of sand will be dredged from the borrow area on Great Gull Bank.  It is also possible that
the ebb-tidal shoal of the Ocean City Inlet will be used as a borrow source.  If the ebb shoal is
utilized, sand that has accumulated over the last several years either at the northern tip of the
shoal or along the outer edged will be used.  A maximum of 500,000 m3 (650,000 yd3) of sand
may be dredged from the ebb shoal.

e.  Description of the Proposed Discharge Site

The discharge site is the ocean shoreline of northern Assateague Island, and extends from 2.5 to
11.3 km (1.6 to 7 miles) south of the Ocean City Inlet (Plate 6-1 through 6-4).  This area is
world-renowned for its sediment starved conditions.  Nearly level topography characterizes the
placement area from 3 km (1.9 mi) to 10 km (6.2 mi) south of the inlet and dunes are generally
lacking (Figures 3-3 and 3-4).  The area is frequently overwashed (as many as 20 times per year)
and is largely devoid of vegetation.  North of 3 km and south of 10 km the island possesses
dunes and vegetation.  The placement area is notable for its concentration of rare beach-nesting
bird species, including Piping Plover (Federally listed as Threatened), Least Tern (State Listed as
Threatened), and American Oystercatcher (State Listed as Rare/Watch List).
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f.  Description of Dredging and Placement Method

Two Island Class hopper dredges with pump-out capability will be used to dredge sand for the
restoration.  Work will be done over two fall work seasons during the period of late August
through mid October.  Each dredge is capable of producing 219,073 m3 (286,520 yd3) of sand
per month.  Sand will be dredged off the shoal and pumped into the vessel which has an effective
hopper capacity of 1,444 m3 (1,888 yd3).  Each hopper dredge will transect the borrow area until
the hopper is full.  The hopper dredge will then travel to a pump-out point located about 600 m
(2000 feet) offshore of Assateague Island where a barge with a booster pump will be waiting.
The barge mounted booster pump will pump the sand in a slurry from the hopper dredge to the
beach through a steel pipeline.  The pipeline will lie on the seafloor oriented perpendicularly to
the shoreline and be marked with buoys.  The hopper dredge will then return to the borrow area
and resume dredging.  Approximately 1,055 transits from the borrow area to the pump-out point
will be made between the two hopper dredges.  Bulldozers will then be used to create areas to
trap and shape sand as it exits the pipeline to form the berm and dune.  Bulldozers will access the
project area from the state park.  Pumping of sand will be done for a maximum distance of up to
1,220 m (4,000 feet) north or south of where the pipeline crosses up onto the beach.  Beach
nourishment will be completed in sections of 2,450 m (8000 feet).  Once a 2,450 m section of the
project is built, the barge and booster pump would be moved to a new pump out point to
continue the project.  A minimum of three pump out points will be established.  Using the two
dredges simultaneously it will take a minimum of 3 months to complete the dredging.  Due to
environmental time constraints, work will be done over two years.  Work will begin in Year 1
within the State Park in July and proceed northward.  Work will commence in Year 2 within the
National Seashore after about September 1st.  Work will cease by late-October in both years,
weather permitting.  Inclement weather or equipment problems may increase the amount of time
required.

II.  Factual Determinations

a.  Physical and Substrate Determinations

(1) Substrate elevation and slope - Water depths on Great Gull Bank range from 5.8 (19 ft) to
about 15 m (50 ft).  Water depths on the seafloor adjacent to the offshore shoal range from 11 m
(36 ft) to about 18 m (60 ft).  Water depths in the southwestern quadrant of Great Gull Bank
where dredging is proposed range from 6 to 9 m (20 ft to 30 ft).  Slopes on the shoals are very
gentle, and range from 0.5 % to 2 %.  During dredging the borrow area on Great Gull Bank will
be lowered to 9 m depth.  The shoal crest and overall shape of the shoal will be maintained.
Following dredging, over a period of several months to years, partial infilling of the borrow area
is expected by sand transported from adjacent areas of the shoal.  Elevations on Assateague
Island in the placement area range from 2.5 m (8.2 ft) NGVD on the existing berm crest to -3 m
(-9.8 ft) NGVD in the nearshore.  Construction will alter substrate elevations and slopes to
conform to the specifications of the restoration construction template (Plate 6-5).  The
constructed storm berm will crest at 3.3 m (10.8 ft) NGVD, and the berm crest will be extended
seaward.  After several months of wave and tidal action causing net seaward transport of material
placed in the berm, the design configuration of the berm will be obtained.  Over the same period




