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ANNEX B

ECONOMICS EVALUATION

I. EXISTING CONDITIONS  EVALUATION

Navigational Infrastructure

Many of the current social and economic characteristics of the study area  have been
shaped or influenced by the construction of the jetty system at the Ocean City Inlet.
Constructed by the Corps of Engineers, the jetty system and the inlet channel provide
relatively safe and effective navigation for commercial and recreational boat traffic
between the coastal bays and the Atlantic Ocean.  Commercial watermen use the channel
as passage from moorings at the Fisherman’s Marina at West Ocean City to Atlantic
Ocean fishing waters.  For recreational boaters, the inlet channel is the major artery
feeding the coastal bay channels and the many marinas serving boating needs.

 Construction of the jetty system created a need for navigable channels through the inlet
and into the coastal bays. The Corps of Engineers built and maintains  the inlet channel to
an authorized depth of 3.06 m (10 feet) and a width of 61.2 m (200 feet).  The inlet
channel leads directly into the Fisherman’s Marina commercial harbor at West Ocean City.
The harbor is maintained to a depth of  3.06 m (10 feet) to provide adequate clearance for
commercial users.  Two other Corps-maintained projects provide navigation channels in
Sinepuxent Bay, behind Assateague Island, and in the Isle of Wight Bay, behind Fenwick
Island. These channels are maintained on an as-needed basis. The Sinepuxent navigation
channel, for example,  has not been dredged in over 20 years because of infrequent use by
commercial watermen.  These federally maintained channels, along with several non-
Federal ones, comprise the basic waterway transportation system in the study area.  As a
by-product of jetty construction, this system has influenced the social and economic
development patterns of the study area.

The provision of safe waterway passage for boaters between the Atlantic Ocean and the
coastal bays has attracted considerable investment in the infrastructure needed to house,
launch, and repair boats.  According to Volume 4 of the  1994 Boating Almanac, 23
marinas operate in the Maryland portion of the coastal bays, offering a menu of services to
both recreational and commercial users of the Ocean City Inlet and other navigation
channels.   There are 736 total boat slips available in the study area.  Of these,
approximately 15 percent are used  by commercial concerns.  The remainder are used
primarily by recreational boaters and sport fishermen.

Commercial fishing is one of the mainstay industries in the study area.  Most of the local
watermen moor their vessels at the federally maintained Fisherman’s Marina harbor in
West Ocean City. There are about 30 year-round watermen operating from the harbor.  In
addition, many transient watermen fish the surrounding waters and land their catch in the
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marina.  In support of the watermen, there are fueling and repair facilities in close
proximity to Fisherman’s Marina.  The Ocean City county boat launch is also located near
the harbor.

Another marina facility offering a similar array of services to commercial and recreational
boaters is the Ocean City Fishing Center.  Located north of the inlet on the mainland, the
Fishing Center is the largest single boating facility in the study area.  The center has a 220-
slip marina and also houses 4 headboats and 30 charter boats in its facilities. An average of
150 transient boaters used  Fishing Center facilities during the 1993 through 1995 time
period.  In addition, a  906.9 km (77-ton)  travel lift is located in the Fishing Center
harbor. In the first 7 months of 1996, the travel lift serviced more than 150 customers.

Mainland Development

As detailed above, the construction of the Ocean City Inlet jetty  system has been a major
impetus to development of  a commercially significant navigation industry in the study
area.  Because boating, both commercial and non-commercial, attracts year-round
residents and seasonal vacationers to the area, it seems reasonable to assume that the
jetties have indirectly induced residential and non-residential development on the mainland
westward of the coastal bays.

Many of the mainland residential communities located adjacent to the coastal bays
throughout the study area are susceptible to damage incurred during storm surge events.
When combined with the effects of tides and wave action, the resulting water levels can
cause significant damage to structures.  During the reconnaissance phase of the Ocean
City Water Resources study, all residential and commercial developments located on the
mainland behind the coastal bays were evaluated to determine  levels of flood damage and
to evaluate structural alternatives to address  flooding problems.  None of the solutions
investigated  resulted in a benefit-cost ratio greater than 1.0, the measuring criterion for
project viability.

Despite a lack of  benefit-cost ratio justification for a Federal flood control project in the
area, the impacts of flooding on local mainland communities are significant.  As recently as
January 1992, four of the mainland communities located along Highway 611 inland of
Sinepuxent Bay incurred substantial  storm-induced flood damage to their structures and
contents. This study of Assateague evaluated impacts from storm-induced flooding for the
most flood-susceptible residential and recreational communities located on the mainland
along Highway 611. These communities were identified as flood-prone communities
because of their location directly landward of the section of Assateague Island most likely
to be breached. Two of  the communities flooded in January 1992, Snug Harbor and
Porfin Drive, are year-round residential communities.  The others, Frontier Town and
Eagles Nest, are primarily communities organized around the needs of seasonal mobile
home and recreational vehicle users.
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Because of their location landward of the northern end of Assateague, the residential
communities of Mystic Harbor and Assateague Point, as well as  the Ocean City Airport,
were included in the feasibility flood damage investigation. These communities did not
incur significant damage during the January 1992 storm.  Mystic Harbor is a year-round,
200-home residential community.  Assateague Point is a seasonal resort community of
more than 500 structures.  The Ocean City Municipal Airport is a small plane facility.

Because it is a recent major flood and information about its characteristics is readily
available, the January 1992 storm event was used to define the probable impacts or storm-
induced flooding under existing conditions.  Although flooding characteristics in the study
area seem to be highly variable because of the vagaries of tides, waves, and wind, the
January 1992 storm event provided the best available information about flood damage and
the probable location of damage centers.  High water marks 2.45 m (8 feet) above the
1.53 m (5-foot ) NGVD ground elevation were observed at the Snug Harbor community
during the January 1992 event.  Depending on the first floor elevation and flood
susceptibility of the structure, this water level caused varying degrees of damage to 47
structures in the community.  Structures at Assateague Point, on the other hand, despite
its location adjacent to Snug Harbor, incurred only minor damage.  Because of adherence
to Flood Insurance Administration regulations regarding building codes and the
floodproofing of structures, structures at Assateague Point avoided serious damage.
Mystic Harbor, because of its location,  is buffered by marshland to the bay side, and
homes are generally elevated to a level of 3.98 m (13 feet)  NGVD or greater above the
level of the 1992 reference flood in that reach. Structures in the community did not incur
flood  damage in the 1992 event; however, both Eagles Nest and Frontier Town incurred
significant damage to mobile homes and recreational vehicles in the 1992 storm. In order
to minimize the likelihood of a recurrence of similar damage in the future, a policy to
relocate mobile homes and recreational vehicles in Eagles Nest and Frontier Town to the
west of  Highway 611 during winter months has been instituted. Table B-1 provides an
inventory of the existing development at five  flood-susceptible mainland communities.  It
also provides information from  the January 1992  flood damage assessment of those
communities.
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Table B-1

Types and Number of Structures on Mainland/
Number of Structures Damaged in 1/92 Storm

COMMUNITY COMMUNITY NUMBER            NUMBER
NAME TYPE OF STRUCTURES DAMAGED 

IN 1/92 
STORM

Mystic Harbor Year-Round Residential 185 0
Snug Harbor Year-Round Residential 53 47
Assateague Point Residential Vacation 522 Minor Damage
Frontier Village Mobil Homes/Rec Vehicles 400 Sites 150 Trailers
Eagles Nest Mobil Homes/Rec Vehicles 100 30-40 Trailers

The gradual loss of  volume and elevation on the northern section of  Assateague Island
has diminished its capacity to function as a barrier island in relation to protection of
mainland development.  Although documented evidence does not exist, the perception of
many of the residents of these communities is that the island provides less protection
against flooding than in decades past.  Certainly, the effects of the 1992 flood event
indicate that flooding is an existing problem for the mainland communities.

To assess damage to the communities on the mainland, local officials and residents of the
communities were interviewed and a field survey was conducted to determine the
characteristics of  structures located in the communities.   Local officials provided
information regarding the effects of  the January 1992 flood.   Additional site-specific
information regarding flood potential was gleaned from the files of community managers.

After completion of the field work, data were organized by community, and each
individual structure subject to flood damage was categorized by type.  In addition,
elevations of ground and first floor were identified, and the effective age, condition, and
building material of the structure was assessed.  This information provided the basis for
assessment of existing damage to structures.

Flood Damage Assessment by Community

Snug Harbor

According to information collected from post-flood damage assessments and interviews
with residents, the average water surface level at Snug Harbor during the January 1992
storm was about 2.45 m (8 feet) above the ground elevation.  To evaluate the damages
incurred by these structures, the level of water in relation to the first-floor elevation was
assessed based on interviews with residents and high water marks on the structures.  For
32 of the 47 damaged structures, water levels reached the first-floor elevation.  For the 10



B-5

structures incurring major flood damage, the storm surge reached 1.22 m (4 feet) above
the first floor.  For the 5 structures that were most severely damaged, the observed water
levels were 2.45 m (8 feet) above the first floor level.

These water levels were used in conjunction with standard Flood Insurance Administration
(FIA) depth to percent damage functions to determine the amount of damage at various
levels of flooding.  These curves were applied to the average structural value of $85,000,
an assessment of local real estate agents.  Damage to both structure and contents within
the structure were assessed. For contents, the standard Corps of Engineers allowance of
50 percent contents to structure value ratio was used. The total damages at Snug Harbor
for the January 1992 storm event amounted to $905,000. The results of this evaluation are
displayed in Table B-2.

Table B-2

Snug Harbor 1992 Storm Event
Damages in thousands of dollars

Degree of Damage # of Structures Structural Contents Total
                                    Flooded                      Damage          Damage          Damage

Minor 32 $190.4 $81.6 $272.0
Major 10 $238.0 $114.8 $352.8
Most Severe    5                                  $187.0             $93.5               $280.5

TOTALS 47 $615.4 $289.9 $905.3
.

Porfin Drive

According to information from post-storm damage assessments, there were 3 structures
on Porfin Drive that incurred major damage during the January 1992 storm event.  The
average value per structure on Porfin Drive according to local real estate agents is
estimated  at $250,000.  The observed high water marks were 1.22 meters (4 feet) above
the first floor elevation.  Standard FIA depth-damage curves were applied to determine
damage to structures and contents damage.  The following table displays the expected
structural, content, and total damage for the 3 damaged structures.  The contents-to-
structure ratio used was 50 percent. Total storm damages under existing conditions
amount to $311,000.



B-6

Table B-3

Porfin Drive 1992 Storm Event
Damages in thousands of dollars

Degree of Damage # of Structures Structural Contents Total
                                    Flooded                      Damage          Damage          Damage

Major Damage    3 $210.0 $101.3 $311.3

Frontier Town

According to information from post-storm damage assessments, there were 75 mobile
homes (small trailers) that incurred major damage during the January 1992 storm event.
The average value per structure at Frontier Town, according to local real estate
assessments, is $15,000.  The observed high water marks were .61 m (2 feet) above the
first floor elevation.  Standard FIA depth-damage curves were applied to determine
damage to structures and contents.  The following table displays the expected structural,
content, and total damage for the 75 damaged structures.  The contents-to-structure ratio
used was 50 percent. Total storm damages under existing conditions amount to $988,000.

Table B-4

Frontier Town 1992 Storm Event
Damages in thousands of dollars

Degree of Damage # of Structures Structural Contents Total
                                    Flooded                      Damage          Damage          Damage
Major Damage    75 $712.1 $276.2 $988.3

Eagles Nest

According to information from post-storm damage assessments, there were 35 mobile
homes (small trailers) that incurred major damage during the January 1992 storm event.
The average value per structure at Frontier Town according to local real estate agents is
$25,000.  The observed high water marks were 1.07 m (3.5 feet) above the first-floor
elevation.  Standard FIA depth-damage curves for mobile homes were applied to
determine damage to structures and contents.  The following table displays the expected
structural, content, and total damage for the 35 damaged structures.  The contents-to-
structure ratio used was 50 percent. Total expected storm damages under existing
conditions amounts to $958,000.
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Table B-5

Eagles Nest 1992 Storm Event
Damages in thousands of dollars

Degree of Damage # of Structures Structural Contents Total
                                    Flooded                      Damage          Damage          Damage

Major Damage    35 $664.1 $294.0 $958.1

Summary of Existing Conditions Flood Damages

Table B-6 summarizes the  expected damage under existing conditions for a recurrence of
the January 1992 storm event by community, categorized as structural or content damage.

 Table B-6

Summary of Existing Conditions Damages
1992 Storm Event

Damages in thousands of dollars

Community  # of Structures Structural Contents Total
                                    Flooded                      Damage          Damage          Damage

Snug Harbor 47 $615.4 $289.9 $905.3
Porfin Drive  3 $210.0 $101.3 $311.3
Frontier Town 75 $712.1 $276.2 $988.3
Eagles Nest                 35                                $664.1             $294.0             $958.1
TOTALS 160 $2,201.6 $961.4 $3,163.0

Recreation  at  Assateague Island National Seashore

A large percentage of Assateague Island is operated by the National Park Service (NPS)
and is designated as a national seashore area.  According to the NPS, annual recreational
visitation days average 750,000. Most recreational activity takes place in the vicinity of the
NPS visitor complex and the adjacent beach area.  According to NPS visitation data,
about 1 percent, or 7,500  visitor-days of recreational activity, takes place on the northern
section of the island.  This area offers a unique beach experience because no vehicular
traffic is allowed and all visitation is by foot.  Most of the users of this  section of the
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national seashore value the natural beach experience and the unique shorebird viewing
opportunities.

II.  FUTURE WITHOUT-PROJECT ECONOMIC EVALUATION

The most probable future without-project condition is the northern section of Assateague
Island being breached by a storm event.  The effects of  a breach of the island on flood
damage, navigation in the channels, and recreation at the National Seashore were
evaluated.

A.  Impact of Breach on Navigation

A breach of Assateague Island is not expected to significantly impact the navigability of
most channels in the area.  It is expected that a breach would increase the volume of sand
in the Sinepuxent channel behind Assateague Island, and shoals could develop in
Sinepuxent Bay as sand migrated after the event. Shoaling would likely impact
recreational  boaters at marina developments located on the bay.  These users could
experience difficulty in both accessing and navigating the channel.  In addition, users from
marinas north of the Sinepuxent could be unable to access the channel from the north due
to channel shoaling. Because of the probability of increased shoaling in the bay,  the
likelihood of  recreational boats grounding when using Sinepuxent Bay would increase
with a breach.

B. Impact of Breach on Flood Damages

To evaluate the expected flood damage to the  mainland communities along Highway 611,
inland of Sinepuxent Bay,  water level response in the Sinepuxent Bay was measured by
application of breach assessment information obtained from a hydrodynamic model (see
Appendix A - Hydrodynamic Model).   The model  measured water surface elevations at
specified locations  on the mainland with occurrence of a breach of Assateague Island.
The location and dimensions of the breach were assumed to be similar to those of the
1962 breach event.  Table B-7 displays the impact of a potential breach on northern
Assateague Island.  The table shows the change in water surface elevation with the breach
compared to existing conditions and the expected damages from a recurrence of the
January 1992 flood event.  The expected increase in damages amounts to $700,000, a 22
percent increase over the damages under existing conditions.



B-9

Table B-7

Future Conditions with Breach of Northern Assateague Island
Storm Damage Assessment

with Recurrence of January 1992 Storm

          Water Surface         Expected Storm Damages (Jan. 1992 Storm)
Community             Elevation Increase          Existing Conditions           With Breach

Snug Harbor +.41m (1.34 ft) $905,000    $1,249,000
Porfin Drive +.39m (1.27 ft) $311,000     $  368,000
Frontier Town +.42m (1.37 ft) $988,000    $1,214,000
Eagles Nest +.46m (1.50 ft) $958,000                        $1,031,000

Total Expected Damages January 1992 Storm $3,163,000    $3,862,000

C. Impact of Breach Event on Recreation

Recreation impacts due to a breach on the northern section of Assateague Island were
viewed in terms of quantifying the expected change in the number of visitation days at the
National Seashore and the consequential change in the value of the recreation experience.
A breach of the island would impact recreational usage by visitors who use the northern
section of the island for hiking and shorebird viewing.  As identified in the existing
conditions section, the estimated number of visitor days on the northern section is 7,500 (1
percent of  total) on an annual basis.  The economic impact of a breach of the island would
be limited to a reduction in visitation by  this set of users.

To quantify the value of such a loss of recreational opportunities, the unit-day value
methodology was used.  This decision was based on the small visitation population and the
nature of the recreational experience at the site.  The primary recreational activities on the
northern section of Assateague are shorebird viewing and nature hiking.  Although there
are comparable recreational experiences available in the region, particularly on
Chincoteague Island to the south,  the experience on Assateague is  enhanced by the
relative isolation of the northern section due to vehicular traffic prohibition.  This factor
suggests the possibility that the loss of the type of recreational experience offered on
northern Assateague is an NED loss, one that cannot be experienced in its totality at other
sites.
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Table 6-29, “Guidelines for Assigning Points for General Recreation,” from Engineering
Regulation 1105-2-100, was used to develop point values for the recreational experience
on northern Assateague.  The general recreation experience of a visitor to the northern
section was defined in terms of five criteria, assigning point values based on judgment
fashioned from site visits and interviews with park personnel.  Table B-8 displays the five
criteria and the point values assigned to each.

Table B-8

Point Values For General Recreation
Northern Assateague Island National Seashore

Criteria Points

Recreation Experience  4
Availability of Opportunity     8
Carrying Capacity     9
Accessibility     8
Environmental Quality    11

Total Points    40

The evaluation process for the recreational experience on northern Assateague resulted in
a total point value of 40 points.  The monetary value correlated with this point value was
obtained from the fiscal year 1996 unit-day value for recreation guidance.  The amount
from the table to be applied in the evaluation is $4.52 per visitor-day.  On an annual basis,
the dollar amount associated with the loss of the 7,500 visitor-days lost with a breach of
the northern section is $34,000.  This is a measure of the economic impact to recreation in
the without-project condition.

III.  FUTURE WITH-PROJECT ECONOMIC  EVALUATION

A.  Impact of Project on Navigation

The project to restore a volume of sand to Assateague Island is not designed to benefit
navigation in the channels of the bays and the inlet.  One of the project objectives,
however, is to reduce the probability of breaching of the island on the northern section.
Provided it accomplishes this objective, the project will also reduce the incidence of
shoaling and sand migration expected to occur with a breach of the island.  Breach
prevention will especially  benefit users of the marinas at resort developments on the
Sinepuxent Bay, who will not lose access to the channel if a breach does not occur.  Also,
the probability of  shoal-induced groundings of recreational boaters will be reduced.
Another effect will be that users from channels north of  Sinepuxent will not lose access to
the channel if a breach does not occur.
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B.  Impact of Project on Flood Damages

The project to restore a volume of sand to Assateague Island is not designed as an
inundation reduction project.  The project design includes construction of a storm berm to
a height of 3.3 m NGVD, an increase over the existing average 2.6-m elevation.  This
feature was designed for purposes other than flood damage reduction.  The 3.3-m storm
berm elevation will not be maintained after the project is implemented; except, however, if
there is a high potential for breaching again in an isolated area, the storm berm may be
partially rebuilt as part of the monitoring and action plan.  Because the project is not being
designed for flood protection, no NED inundation reduction benefits can be claimed. One
of the project objectives, however, is to reduce the probability of breaching of the island
on the northern section.  Provided it accomplishes this objective, the project will reduce
the expected impact from flooding with a breach.  The difference between flood damages
under existing conditions and future without-project (the breach condition) for a
recurrence of the January 1992 reference storm event is $700,000, a reduction of 22
percent.  This reduction would occur as a result of breach prevention.

C.  Impact of Project on Recreation

The project to restore a volume of sand to Assateague Island is not designed to increase
or enhance recreational opportunities.  One of the project objectives, however, is to
reduce the probability of breaching of the island on the northern section.  Provided it
accomplishes this objective, the project will also prevent the loss of 7,500 visitor-days
expected to occur with a breach of the northern section of the island.  The monetized
amount of this loss of  visitor-days is $34,000 on an annual basis.

IV.  SUMMARY OF ECONOMIC IMPACTS

The existing economic development in the study area has been significantly influenced by
construction of the jetty system.  The jetties spawned a network of navigation channels
and an important commercial and recreational boating industry.  The opportunities for
boating, both as an occupation and as an avocation, induced demand for the development
of  year-round and seasonal mainland resort communities to serve the needs of boaters.

Some of the communities located along Highway 611 are susceptible to inundation from
the effects of storm surge.  The January 1992 storm resulted in damages of $3.2 million to
four mainland communities landward of Sinepuxent Bay.  An additional  $700,000 in
damages are expected to be incurred by these same communities with a breach of the
northern section of Assateague Island.  The effects of a breach on navigation are expected
to be minimal because there is very little commercial navigation in the Sinepuxent Bay,
where most of the post-breach sand accumulation is expected to occur. Recreational
boaters in Sinepuxent Bay will likely experience channel access difficulties and potentially
damaging shoal-induced groundings.  A breach will impact the unique recreational
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opportunities for relatively isolated shorebird viewing and nature hiking provided on the
northern section of the Assateague National Seashore Island.  The loss of these
opportunities will result in a loss of 7,500 visitor-days on an annual basis.  The monetized
loss of this opportunity is $34,000 on an annual basis.

The project purposes of  the future with-project condition do not specifically include
navigation, inundation reduction, or recreation.  The immediate restoration of a lost
volume of sand to Assateague Island will not provide navigation improvements, a project
design for flood protection, or enhancement of recreational facilities on the island.  The
project design does purport to reduce the probability of breaching of the northern section
of Assateague, which is the most significant project accomplishment from the perspective
of maintenance of existing economic resources in the study area.  As a by-product of
accomplishment of this objective, potential navigation and  storm inundation damages will
be avoided and the loss of recreational activities currently enjoyed by users of the northern
section will be prevented.
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ANNEX C

REAL ESTATE PLAN

1.1 GENERAL

This Real Estate Plan is for the Ocean City, Maryland, and Vicinity Water Resources
Study.  The major elements of this study consist of short-term restoration of Assateague Island,
navigation improvements, wetland and island creation/restoration, and long-term sand placement
along Assateague Island and Ocean City.

The study area, which encompasses approximately 780 km (300 square miles), includes
the Town of Ocean City and adjacent areas of Worcester County, including the Ocean City Inlet,
Assateague Island, and Assawoman, Little Assawoman, Isle of Wight, Sinepuxent, and
Chincoteague Bays.  The Maryland portion of the watersheds of the aforementioned bays, which
includes the eastern portion of Worcester County, was investigated.  Also included were the
shoals within 17.7 km (11 miles) offshore of Assateague Island.

This Real Estate Plan will cover only the short-term restoration of Assateague Island.
The other elements will be addressed in the second report.

1.2  REAL ESTATE REQUIREMENTS

1.2.1  General Requirements

1.2.1.1  Restoration  A short-term restoration is proposed for the northern portion
of Assateague Island.  For a distance of approximately 11.3 km (7 miles) south of the south jetty
located at the Ocean City Inlet, the island is to be restored by placing 1.4 million cubic meters
(1.8 million cubic yards) of material, constructing a storm berm to elevation 3.3 meters (10.8
feet) National Geodetic Vertical Datum, and widening the beach.  The distance across the beach
will be increased to varying widths based on the erosion rates.

Access to the site will be from the existing entrance road into the Assateague Island
National Seashore.

The material to be used for this project will be obtained from the Great Gull Bank
offshore shoal, which contains adequate material.

A standard estate, a Perpetual Beach Nourishment Easement, and a non-standard estate, a
Perpetual Storm Berm Easement, will be required for the beach nourishment and berm, totaling
61.93 acres (25.063 hectares) and 78.24 acres (31.664 hectares), respectively.  During
construction, a Temporary Work Area Easement (Estate No. 15) will be required for an
additional 3 meters (10 feet) outside the berm area totaling 90.10 acres (36.463 hectares).  The
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temporary work area easement will be required for a two year period.  No real estate interest will
be acquired for the borrow site since it is located in navigable waters.

  There was a development proposed, called Atlantic Estates, back in the early 1900's.  A
portion of Assateague Island was subdivided and private individuals purchased parcels, but the
area was never developed.  It is currently part of the Assateague Island National Seashore.  The
National Park Service (NPS) is the current owner of the area. There are 16 upland parcels that
the NPS has not been able to acquire which will be affected by the short-term restoration work.
Certain easements, as described in Section 1.8, will have to be acquired over these 16 parcels.
There are other parcels that are now submerged that are not affected by our project.  Our legal
research has concluded that once lands are submerged, title reverts to the State and the land
cannot be reclaimed by the former owner.  As discussed below, navigational servitude also
applies to these submerged parcels.

There is another parcel which will also be affected by the short-term restoration work.
This parcel is located on the northern portion of the State Park property and the NPS will have to
obtain an easement from the State of Maryland for work in this area.

1.2.2  Federally-owned land  A portion of the study is located on Federal lands controlled
by the NPS. Section 534(b) of WRDA 96 requires that the Secretary enter into an agreement
with the Federal property owner (NPS) to determine the allocation of project costs.  In this case,
the Federal property owner is the NPS.  It is on this basis that the Corps has identified the NPS as
its Federal partner in the Assateague Island project.

1.2.3  Navigational Servitude  This project is for mitigation of damages to Assateague
Island caused by the Ocean City Harbor and Inlet project.  Navigational Servitude is applicable
to this project since the original project was a full Federal navigation project. Property within the
navigational servitude (below the ordinary high water mark) was not included in the real estate
acreage calculations and cost estimate.

1.3 PUBLIC LAW 91-646 RELOCATIONS

It is anticipated that there are no project features that will require relocations under Public
Law 91-646, as amended.

1.4 SPONSOR'S ACQUISITION ABILITIES

The Federal partner for this project is the NPS. The NPS had attempted to finalize
purchase of the 16 upland parcels described above about 10-15 years ago; however, many of the
owners either were unwilling to sell their property or could not be located, so the NPS did not
pursue the matter any further.

The NPS has indicated they will request the Corps to acquire the parcels on their behalf.
The NPS does not have the authority to negotiate with the landowners above the fair market
value determined.  If the parcels have to be acquired through condemnation, the NPS
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condemnation process requires approval of the Director of the NPS.  The Corps may be able to
conduct the acquisitions in a more expedient manner.  The Corps and the NPS would enter into
an Memorandum of Agreement (MOA) for the real estate acquisition, and NPS would have to
provide all funds up-front.

An assessment of the sponsor’s acquisition capabilities is attached.

1.5 BASELINE COST ESTIMATE FOR REAL ESTATE

A detailed cost estimate for the restoration of Assateague Island, in MCACES format, is
included in the Cost Estimate, Appendix C.  The total project real estate cost estimate, with
contingencies, is $283,000.

1.6  REAL ESTATE MAPPING

Real Estate mapping showing the project area is attached.

1.7  MINERAL ACTIVITY

There is no known mineral activity in the vicinity of the project.

1.8 PROPOSED ESTATES

The proposed estates to be acquired for the project, as referenced in Section 1.2, are listed
below:

The recommended standard estate for the beach restoration is a Perpetual Beach
Nourishment Easement:  A perpetual and assignable easement and right-of-way in, on, over and
across the land described in Schedule A, Tract No.    , to construct, operate, maintain, patrol,
repair, renourish, and replace the beach berm and appurtenances thereto, including the right to
borrow and/or deposit fill, together with the right to trim, cut, fell and remove therefrom all trees,
underbrush, obstructions, and any other vegetation, structures, or obstacles within the limits of
the easement; reserving, however, to the grantor(s), (his) (her) (its) (their) (heirs,) successors and
assigns, all such rights and privileges as may be used without interfering with or abridging the
rights and easement hereby acquired; subject, however, to existing easements for public roads
and highways, public utilities, railroads and pipelines.

The recommended estate for the storm berm is a non-standard estate, a Perpetual Storm
Berm Easement:  A perpetual and assignable easement and right-of-way in, on, over and across
the land described in Schedule A, Tract No.     to construct, operate, maintain, repair, rehabilitate
and replace a storm berm and appurtenances thereto;  reserving, however, to the grantor(s), (his)
(her) (its) (their) (heirs,) successors and assigns, all other rights and privileges as may be used
without interfering with or abridging the rights and easements hereby acquired;  subject,
however, to existing easements for public roads and highways, public utilities, railroads and
pipelines.
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Temporary Work Area Easement (Estate No. 15):  A temporary easement and right-of-
way in, on, over and across the land described in Schedule A, Tract No.    , for a period not to
exceed two years, beginning with the date possession of the land is granted to the United States,
for use by the United States, its representatives, agents, and contractors as a work area, including
the right to move, store and remove equipment and supplies, and erect and remove temporary
structures on the land and to perform any other work necessary and incident to the construction
of the Ocean City Water Resources Project, together with the right to trim, cut, fell and remove
therefrom all trees, underbrush, obstructions, and any other vegetation, structures, or obstacles
within the limits of the right-of-way; reserving, however, to the landowners, their heirs and
assigns, all such rights and privileges as may be used without interfering with or abridging the
rights and easement hereby acquired; subject, however to existing easements for public roads and
highways, public utilities, railroads and pipelines.

1.9 ACQUISITION SCHEDULE

The Memorandum of Agreement between the Corps and the NPS for construction of the
project is scheduled to be executed by August 1997.  Current proposed project milestones show
advertisement will be in April 1998, with construction beginning in the summer of 1998, if
funding is available.   If condemnation is necessary, the advertisement may need to be postoned
to July 1998.  The NPS is proposing to request the Corps to do the acquisition on their behalf.
They are currently looking at various avenues for funding.  A detailed schedule of real estate
acquisition activities with milestones is as follows:

ACTIVITY                             INITIATE                               COMPLETE

Execution of MOA August 97 August 97
Obtain Title August 97 September 97
Obtain Tract Appraisals August 97 November 97
Conduct Negotiations December 97 December 97
Perform Closings January 98 January 98
Perform Condemnations January 98 June 98
Obtain Possession June 98

  The real estate milestones have been coordinated with the sponsor.

1.10 UTILITY AND FACILITY RELOCATIONS

There are no utility and facility relocations required in connection with this project.

1.11 ENVIRONMENTAL CONCERNS

Hazardous, toxic, and radioactive waste (HTRW) investigations have been performed at
the site.  There are no sites within or adjacent to the project area that have been identified as
known or potential HTRW sites.  The gross appraisal has been prepared considering project
lands as clean.
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1.12 ATTITUDE OF AFFECTED LANDOWNERS

The NPS and the State of Maryland are the landowners being directly affected by the
proposed short-term restoration of Assateague Island.  They are both very receptive to the
proposed project and have been working closely with the Corps throughout the study process.
The Town of Ocean City and Worcester County have been participating in the study process as
well.  Regarding the 16 upland parcel owners who are to be contacted by the NPS, it is unclear as
to how they will respond.
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ASSESSMENT OF SPONSOR’S
REAL ESTATE ACQUISITION CAPABILITY

OCEAN CITY,  MARYLAND and VICINITY WATER
RESOURCE STUDY

1. Legal Authority

a. Does the sponsor have legal authority to acquire and hold title to real property for project
purposes?

Yes.

b. Does the sponsor have the power of eminent domain for this project?

Yes.

c. Does the sponsor have “quick-take” authority for this project?

Yes.

d. Are there any lands/interests in land required for the project located outside the sponsor’s
political boundary?

No. .

e. Are any of the lands/interests in land required for the project owned by an entity whose
property the sponsor cannot condemn?

No.

2. Human Resource Requirements:

a. Will the sponsor’s in-house staff require training to become familiar with the real estate
requirements of Federal projects including P.L. 91-646, as amended?

No.

b. If the answer to 2a is yes, has a reasonable plan been developed to provide such training?

N/A
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c. Does the sponsor’s in-house staff have sufficient real estate acquisition experience to
meet its responsibilities for the project?

           Yes.

d.  Is the sponsor’s projected in-house staffing level sufficient considering its other workload, if
any, and the project schedule?

No.  If the sponsor is to do acquisition, they would have to detail other specialists from
field offices.

e. Can the sponsor obtain contractor support, if required, in a timely fashion?

Yes.

f. Will the sponsor likely request USACE assistance in acquiring real estate?

Yes.  Because of the sponsor’s other workload and limited regional authority for
condemnation, it may be more expedient for the Corps to conduct the acquisition actions.

3. Other Project Variables:

a. Will the sponsor’s staff be located within reasonable proximity to the project site?

Yes;  they are located in Philadelphia.

b. Has the sponsor approved the project/real estate schedule/milestones?

Yes.

4. Overall Assessment:

a. Has the sponsor performed satisfactorily on other USACE projects?

N/A.

b. With regard to this project, the sponsor is anticipated to be:  highly capable/fully
capable/moderately capable/marginally capable/insufficiently capable?

Fully capable (with Corps support) .

5
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. Coordination

a. Has this assessment been coordinated with the sponsor?

Yes.

b. Does the sponsor concur with this assessment?

Yes.

Prepared by:

____________________________________
Angie Blizzard
Realty Specialist

Reviewed and approved by:

____________________________________
Susan K. Lewis
Chief, Civil Projects Support Branch
 Real Estate Division
CENAB-RE-C
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ANNEX D

CULTURAL RESOURCES INVESTIGATION

1.0    RESEARCH METHODOLOGY 

1.1  Methodology

This report is the result of the collection and analysis of a wide range of information
relating to cultural resources.  Since most of the project actions will be conducted
underwater, physical reconnaissance of the project areas were not feasible in many cases.
For long-term planning purposes, information relating to the entire portion of Assateague
Island and the coastal bays were collected and analyzed.  Information collected for this
study included the following: historic maps; charts prepared by the COE, NOAA, USGS,
and others; the records of the State Historic Preservation Office; and secondary historical
works.

1.2  Federal Compliance Responsibilities

Federal and state legislation require that a Phase I cultural resource survey be conducted
prior to any project actions relating to the Ocean City Water Resources project.  This
Phase I survey was designed to identify both architectural and archeological resources that
could be affected by the proposed project.  The survey was specifically required under
terms of Section 106 of the  Historic Preservation Act of 1966 (P.L. 89-665; 80:915; 16
U.S.C. 470), as implemented under terms of Executive Order 11593, and codified under
terms of 36 CFR 800, Procedures for the Protection of Historic and Cultural properties,
1974.  The legislation described above requires Federal agencies, or project sponsors
seeking federal funding and/or permits to conduct cultural resources surveys to locate,
identify, and evaluate historic and prehistoric resources in advance of project approval.

1.3  Research Objectives

The objectives of this research are to identify the locations and nature of known and
predicted cultural resources within the survey area, and to provide this information early in
the planning process for the project to develop avoidance strategies for the project’s
implementation.  In cases where avoidance is not possible, or survey limitations are
present, recommendations are made within this report for further investigations.  The
Ocean City project involves potential impacts to Assateague Island and the offshore
environments and to the inland coastal bays.  Because these two areas are very different in
their history, environmental nature, and cultural resource issues, these two areas have been
treated separately within this report.
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2.0    ASSATEAGUE ISLAND

2.1   Overview History of Island

Until its recent use as a recreational area and wildlife sanctuary, the northern portion of
Assateague Island was unsettled and undeveloped, due to its poor suitability for
agricultural or extractive exploitation.  A sequence of maps was investigated, including the
1864 Richmond map and the 1901 U.S.G.S. map, Ocean City Quadrangle, which failed to
show any structures, roads, or docking facilities in the northern portion of Assateague.
However, they do show that during the 19th century, Assateague Island was in a state of
relative stasis.  Although Ocean City had been established by 1901, the areas to the south
of the city were uninhabited barrier dunes.  In 1933, a severe storm breached the island
immediately south of Ocean City, and the northern three miles of Assateague Island began
to shift rapidly to the west.  An aerial photograph, dated to 1934, shows the location of
northern Assateague at the onset of its migration.  In the same year, jetties were
constructed at the southern end of Ocean City to provide a protected waterway for
navigation.  By 1956, an aerial photograph illustrates that the northern portion of
Assateague has translocated completely, a distance of approximately  230 meters (750
feet).  Therefore, none of the present land comprising the northern 1.9 km (3 miles) of
Assateague is older than 50 years, and it is unlikely that any cultural remains predating the
1933 storm event remain.  Given the highly dynamic nature of the northern portion of
Assateague Island since 1933, it is unlikely that any cultural resources are present within
the restoration project boundaries.  Not only has Assateague Island been uninhabited for
most of its existence, but the northern portion of Assateague Island has been in its present
position for only a few decades.  Any  potential cultural resources predating the 1933
storm event would have naturally fallen into the ocean as the dune line migrated westward.

2.2    Potential for Shipwrecks

A similar situation precludes the existence of any historic shipwrecks within the
restoration project limits, whose boundaries are the pre-1933 beach line.  Assateague
Island has retreated more than 100 percent since the 1933 storm, so that the project limits
are contained in the area that was Assateague Island before 1933.  Any potential historic
shipwrecks are further to the east of the proposed project work limits.

Another potentially important historic resource to be considered during the present study
are shipwrecks.  During the 18th and 19th centuries, it was accepted practice to closely
follow coastlines when traveling along the Atlantic Coast.  When sudden storms arose, the
ships were often moved inland to be beached upon the shoreline or offshore shoals.
Throughout the pre-Civil War era, Assateague Island was uninhabited, and only known as
an obstruction to navigation.  Historians estimate that as many as 600 ships have wrecked
off the barrier islands of Maryland and Virginia.   Due to the constant threat of wrecks
along the coastal beaches, the U.S. government established the U.S. Life Saving Service in
1877, to provide immediate response to coastal wrecks.  USLSS District Number 6 was
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established between Cape Henlopen, Delaware, and Cape Charles, VA.  Between 1877
and 1912, 13 vessels were stranded off the Ocean City Life Saving Station.  As with the
historic land use of Assateague Island, the surf zone at Assateague is recent.  The entirety
of the present surf line was underneath  Assateague Island until 50 years ago.  Any
shipwrecks, then, would postdate the 1933 storm event.  It is likely that any wrecks in the
northern part of Assateague after 1933 could have been completely removed.  No records
of wrecks or obstructions were found in the NOAA list for the vicinity.

The lower 4 miles of the project area consist of active erosion/accretion zones that have
removed most evidence of cultural resources.  The Maryland Historic Trust records no
prehistoric sites within this portion of Assateague Island.  There are, however, two
historic shipwrecks near the southernmost portion of the project area, Site WO153
"Yankee,” a shipwreck of a ca. 1780 privateer, and WO154,  “Dune Wreck,” a shipwreck
of unknown type.  Site WO153 is outside of the project area and will not be affected.  Site
WO154 is within the project area and may be affected by the project.  The Corps is
conducting a Phase II archeological survey of this site to determine whether it is eligible
for listing on the National Register of Historic Places, and the level of effect by the
proposed activity.  If the site is historic, and will be affected, the Corps will mitigate the
effect on the project on this site.

The proposed locations for sand dredging offered the potential to contain historic
shipwrecks.  These four shoals, Little Gull Bank, Great Gull Bank, Shoal B, and Shoal C,
are located between 4,600 meters and 12,200 meters (15,000 and 40,000 feet) off  Ocean
City Inlet.  Only one shoal, the Little Gull Bank, is sufficiently shallow to have posed a
threat to navigation, and to have potentially caused historic shipwrecks.  The one recorded
wreck on the NOAA charts, the “Esther Ann” is noted just south of this shoal, but is
reported to have been removed.  Others are located on the NOAA charts to the south of
the shoal.  Great Gull Bank is also located in less than 15 feet of water, and as such, could
have also posed an obstruction to historic shipping.  Both shoals have the potential to have
significant historic resources in the vicinity.  Both Shoals B and C are in waters that vary
from 4.6 m to 7.6 m (15 to 25 feet) of water, and therefore, are not sufficiently shallow to
have posed a threat to historic shipping.  Therefore, the potential for historic shipwrecks in
the vicinity of these shoals is low.  Due to the possibility of shipwrecks being encountered
in Great Gull and Little Gull Banks, the Corps performed a Phase I reconnaissance of
these potential borrow sites, reported in “Phase I Archeological Study, Ocean City Water
Resources Study, Ocean City, Maryland.”  This report concluded that there were no
cultural resources located in the area of effect.  It was provided to the Maryland Historic
Trust for review by letter dated November 4, 1996.

It is therefore concluded that the northern portion of Assateague Island is a recent dune
formation, and does not contain any significant cultural resources, either on the island or
within the 1933 boundaries of the island. There is, however, a recorded shipwreck near
the southern terminus of the project on Assateague Island.  The Corps is conducting the
required investigation to determine whether the shipwreck is a significant cultural
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resource.  Reconnaissance investigations did not identify any shipwrecks in the proposed
borrow site locations.

3.0    REMAINDER OF STUDY AREA

Worcester County, Maryland, is on the eastern side of the peninsula that lies between the
Atlantic Ocean and the Chesapeake Bay (Figure 1-1).  It is the only county in Maryland on
the Atlantic seacoast and is in that part of Maryland called the Eastern Shore.  The county
is bounded on the east by the Atlantic Ocean; on the south by Accomack County, Virginia;
on the west by Somerset and Wicomico Counties, MD; and on the north by Sussex
County, DE.  The total land area is about 309,120 acres, or 483 square miles.  Assateague
and Fenwick Islands, barrier reefs between the Atlantic Ocean and the inland bays, are part
of Worcester County.  Snow Hill, the county seat, is near the center of the county (Hall
1973:1).

3.1  General Prehistoric and Historic Background

The prehistory and history of the occupation of Worcester County has left both
archeological and architectural remains scattered throughout the county, spanning a period
of ten to eleven thousand years.  The purpose of this Cultural Resource Management Plan
is to document the locations of the cultural sites throughout the county, and to predict the
locations of other, as yet undiscovered, significant sites to the county’s history.   A further
purpose of this plan is to develop implementable recommendations for the continued
identification of cultural sites and for their management by the county.

3.1.1  Paleolithic Period

The Middle Atlantic area, like that of the Northeast, has a prehistory which has been
subdivided into three periods:  Paleo-Indian, Archaic, and Woodland, with the historical
contact period following the Woodland period.  These periods have been primarily defined
from information based on cultural and environmental patterns.

Paleo-Indians had reached the eastern United States by 10,500 B.C. The current
understanding of the Paleoindian cultural groups typifies them as hunting big game on a
seasonal basis as the animals migrated along a north to south corridor.  Rivers are
generally easier to cross in the location of the Fall Line, and that area would have provided
Paleo-Indians a place to wait and search for migrating game.  It would have also been an
area to search for the raw materials to manufacture stone tools.  There are no Paleolithic
sites recorded within the study area, but studies in Delaware have documented that
Paleolithic coastal sites may have existed, but are now located off shore. While the
Pleistocene is conventionally held to have ended about 10,000 years ago, in the
Chesapeake Bay Region conditions actually approach modern conditions several thousand
of years later.  The drowning of the lower estuary of the Susquehanna, which formed the
Chesapeake Bay, took place during this period.  The Archaic period is often interpreted as
a settling into the landscape during this time.
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3.1.2  Archaic Period

The Archaic (9,500 B.P. to 3,200 B.P.) was marked by dramatic environmental change.
The pre-Boreal conditions that existed during the late Paleo-Indian Period were
transformed into a Boreal environment, producing vegetation similar to that surviving in
the region at present.  At this tire , prehistoric inhabitants of the area relied less on hunting
and made more extensive use of plant food sources.  While there is little evidence of
settlement or subsistence pattern changes, the Middle Archaic evidence suggests a
dramatic increase in population density.  During the Archaic, significant changes in
subsistence patterns and habitation site distribution occurred.  Populations of the peninsula
appear to have left the wetland environment associated with the headwaters and resettled
near the confluence of major rivers and streams (Davidson 1982:16-17).

The Archaic Period is generally subdivided into three phases:  Early, Middle, and Late
Archaic, each represented by different point types and environmental adaptations.
Subsistence strategies move from the hunting of large game to a more diversified hunting
and gathering strategy, including the utilization of shellfish, fish, small mammals, deer,
nuts, berries, and roots. Occupation sites or camps were inhabited for longer periods of
time to more fully exploit the surrounding environment, increasing the exploitation of the
floral environment.  Archaic Indian settlements tend to be located near environmentally
rich tidal streams and rivers, with increasing forays into inland areas for exploitation of the
floral environment .  A number of prehistoric sites within the Worcester County region are
dated to the Early Archaic Period, suggesting early utilization of the rich environmental
habitats by that period.  These settlements continued through the Archaic period.

3.1.3  Woodland Period

The Woodland Period (3,200 B.P. to 1720 A.D.) corresponds to the earliest appearance
of pottery on the Delmarva Peninsula.  During the Middle Woodland there is evidence of
an increase in contact with groups outside the Delmarva Peninsula.  During the Late
Woodland significant changes in both settlement and subsistence have been identified.
Hunting,, gathering and the exploitation of fish and shellfish were augmented by the
development of agricultural techniques and the production of corn.  Permanent substantial
house structures and palisaded village sites testify to a less transient existence (Davidson
1982:22).  However, association with Europeans introduced both social and economic
changes that continued to affect the Amerindian inhabitants until native culture was
essentially obliterated on the peninsula during the eighteenth century.  The Woodland
period represents yet another adaptation by man of his environment.  This is the time of
the introduction of pottery, elaborate burial rituals, including burial mounds and/or
ossuaries, and an increased emphasis on farming to establish a stable food resource.  This
period is also traditionally divided by archaeologists into three subperiods:  the Early,
Middle, and Late Woodland.

During the Early Woodland period, a shift to more settled occupation areas along riverain
habitats began with access to areas for the gathering of forest resources (nuts, berries, and
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roots) and plant domestication.  During the later Woodland periods (Middle and Late), the
Indian population increased and greater emphasis was placed on the domestication and
cultivation of plants.  More permanent villages emerged as well as more stratified social
organizations.  Pottery became denser, more durable and various decorative motifs were
employed.  In addition to a more settled lifestyle, the Indian population continued to
exploit the wild resources including: oysters and other shellfish, crabs, fish, waterfowl,
deer, and small mammals, and nuts, berries, and roots found in the forest.  Within the
present study area, a number of the prehistoric settlements established during the Archaic
Period continued and expanded during the Woodland Period.

3.1.4   Predictive Model of Aboriginal Settlement

The predictive model for Worcester County was developed utilizing a basic model of
settlement preferences.  This model directs that aboriginal peoples have utilized the land in
relationship to the developing boreal forest that was dominating the Middle Atlantic
region.  Generally, Pleistocene hunters and gathers were situated within the upland
regions, in a pursuit of both big game and readily available foodstuffs.  As the Archaic
Period developed, the movement towards sedentism resulted in a broader dispersion of
settlement, to capitalize upon a wide variety of food sources.  Archaic settlements are
found within the outer coastal plain, where easily gathered fish and shellfish offered the
most optimum balance between food collection and harvest time.  As the Woodland
Period developed, there was a general movement into the upper coastal plain, where the
rich, loamy soils could be utilized to support the increasing focus upon horticulture and
agriculture.

To develop a model of human behavior for the Worcester County region, a comprehensive
survey of the known site locations within the region was undertaken.  In total, there are
aboriginal sites recorded within the Maryland State Site files for the project area and the
immediate surrounding vicinity.  A total of 60% were located within well drained soils,
such as Sassafras, Fort Mott, Lakeland, and Matapeake.  Other environmental
characteristics were catalogued for this sites, specifically the elevation, and distance to the
back bay, primary streams, and secondary streams.  Of the sixty sites that could be
catalogued, 65% were more than two miles from the back bay, and only thirteen sites
were in close proximity to the bay.  However, although only 10% were found to be
directly associated with primary streams, more than 75% were found to be closely
associated with secondary streams.  The inference is that although the bay and the primary
streams may have offered the richest ecosystems for food procurement, their nature to be
surrounded by tidal wetlands was prohibitive to aboriginal movement.  The inland, well-
drained regions of the county, traversed by secondary streams, offered the most stable
landscape for settlement and procurement activities.  This region is clearly delineated to
the west of the back bays, along the corridor presently identified with U.S. Route 113.
Known sites locations suggest a aversion of moderately well drained soils, such as
Mattapex, Plummer, Fallsington, and Woodtown soils, were only 15% of the recorded
sites are located.  The remainder of the prehistoric sites (25%) are located within the
poorly drained soils of the area, such as the Elkton, Klej, Leon, Othello, Pocomoke,
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Portsmouth, Rutland, and St. John's soils.  The aboriginal sites located within the poorly
drained soils are exclusively located along the fringes of primary and secondary streams, at
their outfall into the back bay.  Their direct association with shell refuse piles suggest that
these sites were not utilized for habitation, but were shell shucking sites for aboriginal
harvesters.

Therefore, the evidence suggests that high priority locations for aboriginal use are limited
to well drained soils in proximity to secondary stream courses, the fringes of moderately
well drained soils, and inland waterways adjacent to poorly drained soils near the shell
beds able to be readily harvested.  However, it should be noted, that a majority of the site
locational information is derived from the sites recorded by a single surface collector, a
Mr. Hirst, who conducted unsystematic surveys of the region during the 1960s and 1970s.

3.1.5  History of the Region

A survey of secondary source materials confirms that Giovanni da Verrazano was the first
European to visit what is today the Maryland coast.  Verrazano landed on Assateague
Island in the vicinity of Worcester County in 1524.  Permanent settlements along the
eastern shore of Virginia appeared during the middle of the seventeenth century when
English colonists spread north from settlements along the James River.  By the second
decade of the eighteenth century other small settlements were established along the
Maryland Eastern Shore.  The inhabitants were engaged in raising horses and cattle,
manufacturing salt, fishing, and salvaging shipwrecks. During the mid-seventeenth
century, population pressures from both within (expanding coastal settlements) and
without (increasing migration from Europe) resulted in the opening of the first inland
regions of the Atlantic coast.   However, as late as 1794, much of Worcester County was
still undeveloped.  Roadways had been constructed along the Pocomoke, but the town of
Snow Hill was the only community large enough to be designated as a community on the
Griffith map of that year.  Otherwise, the county contained several meeting houses and
inns, but not much else.

The 1865 Map of the county illustrates that the county had become settled during the
previous sixty years.  Although Snow Hill continued to be the largest center of population,
other communities, such as Berlin, St. Martins, Newark, Sandy Hill, and Lindseyville had
come into existence.  The county had been interconnected by a rural road network, with
the main thorofares being the 18th century post roads.

By the end of the nineteenth century, the established farms had reached a stasis in
development, but the surrounding region was shifting towards industrial based economies.
The development of the railroad transportation network, and subsequently the idea of
recreation, led to the establishment of Ocean City as a site for vacations.  Within the
southern portion of the present community, the initial development of Ocean City was
founded during the 1860s.  Summer cottages, hotels, and boarding houses opened to
visitors in 1875.  A number of recorded historic structures survive within the southern
portion of present Ocean City, evidence of the early summer community.  Ocean City has
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witnessed virtually unrestrained growth during the 20th century.  Currently, the expanding
populations in the region has resulted in the development of summer residential
communities to the west of Ocean City, along the Route 50 corridor.

Agriculture plays a small but stable role in the economy of Worcester County.  About 9
percent of the work force is employed in this sector.  Farms in the county have decreased
in number but have increased in size.  In 1964 there were 824 farms, a decrease of about
30 percent since 1950, and of about 58 percent since 1900.  The size of the average farm,
however, increased from 121.5 acres in 1900 to 169.6 acres in 1961.  The production of
broilers is the main farm enterprise.  In 1964, the broilers sold amounted to 30,506,928,
and other chickens amounted to 99,600.  In addition turkeys were raised on a few farms.
Only a small part of the farm income came from other livestock: and from dairy products
in 1964.  In that year there were only 13 dairy farms and 11,750 hogs reported in the
county.  Corn and soybeans are the principal crops.  They are used chiefly as food for
broilers, though some of the grain is eaten in the field by hogs.  The acreage in corn
increased by about 9 percent between 1959 and 1964.  Yield per acre increased from 51
bushels in 1959 to 73 bushels in 1964.

3.2  Inland Bays Terrain

Worcester County lies in the physiographic province called the Atlantic Coastal Plain and
is about 110 miles east of the fall line that separates the plain from the Piedmont Plateau.
The soils of the county are underlain by sediment consisting chiefly of gravel, silt, clay,
sand, and shell fragments.  The sediment is relatively unconsolidated and generally is more
than 1 mile thick, though that under Ocean City is more than 8,500 feet thick.  Beneath
the sediment is crystalline rock that dips to the southeast at a rate of about 150 feet per
mile.  Similarly most of the overlying sediment dips to the southeast at a rate of 10 to 73
feet per mile.  The sediment was deposited mainly in a marine or shallow water
environment, and this accounts for its dominantly gray or white color.  The sediment most
likely originated in the Appalachian Mountains and the Piedmont Plateau.

The county is a low, eroded plain, where differences in relief are slight.  Although it
appears to be monotonously level, the county actually includes terraces, stream channels,
drowned valleys, basinlike depressions, remnant dunes, swamps, and marshes.  The
terraces were laid down by meltwater from the continental ice mass; they are evidence that
the level of the sect was higher in recent geologic time than it is today.

The three main physiographic divisions of the county are the mainland, the coastal
beaches, and the Tidal marshes.  All of the farmland is on the mainland, where the soils
generally are level to gently undulating, except for large level areas in the central and
northern parts of the county.  Many areas of the mainland are a few feet above the normal
level of the streams, and in places they are adjacent to marshland.  Many low swales
surrounded by ridges make some parts of the mainland appear hummocky.  In places the
swales contain basins that are known locally as “whale wallows” or “Maryland basins.”



D-9

Most of the county is less than 40 feet above sea level, except for an area west of Whiton.
The highest elevation is 57 feet, and the average elevation is about 35 feet.  Dunes occur
at all elevations in the county.  All are capped by sand.  The material that makes up the
dunes, however, ranges from mostly sand to silt and clay.

All of the county is drained by streams that flow in a general southeasterly direction into
tidewater embayments and then into the Atlantic Ocean.  Most of the county is in the
Pocomoke River Basin.  This river crosses the county in a southerly and southwesterly
direction and flows into the Chesapeake Bay.  The Pocomoke River falls about 16 feet in
its course throughout the county, and its flow is sluggish.  Its tributaries have already
reached base level and are even more sluggish.

Drainage is impeded in almost 75 percent of the acreage of soils of the county.  About 6
percent of the soils in the county are Tidal marsh, about 4 percent are Muck, and nearly 2
percent are Coastal belches.  About 20 percent of the soils in the county can be farmed
without artificial drainage.

3.3  Soils

Soils are also crucial for the prediction of prehistoric cultural resources.  Generally, a
majority of prehistoric sites are located in areas of well-drained soils, with level terrain,
and within 2000’ (500’ appears to have been preferred) of a fresh-water source.
Reviewing the soil types located within Worcester County, the individual soil types can be
classed into poor, moderate, and good environments based upon the soil types.  These soil
types are described below.  They are grouped according to their ability for occupation,
farming, and faunal habitats, all of which would have been attractive selection factors for
the prehistoric inhabitants of the area.

Poor Environments:  Unable to support wildlife and permanent settlement, due to sand
soils, high water table, or poorly nourished soils. The environment was not used without
alteration  -  CbB, CbC, LlB, LmB, LoB, LoC, Ls, MkE, My, Mz, SaE, Tm.

Moderate Environments: Able to support specific types of wildlife, but high water table
or sandy soils makes permanent settlement difficult.  The environment may have been used
for foraging, but probably not for settlement - Ek, El, Em, Fa, Fg, FmC3, FmD, KsA,
KsB, LaD, LkD, LkE, MkC3, MkD, Ot, Pe, Pk, Pm,  Pr, Pt, Ru,  St, Su, WdA, WoA,
WdB, WoB.

Good Environments: Able to support one or more wildlife types, and also contains well
drained or moderately drained soils capable to support permanent settlement - FmA, FmB,
FmC, MdA, MeA, MdB, MdC, MeB, MeC, SaA, SmA, SaB2, SaC2, SmB2, SaC3, SaD.
Source: Hall 1973
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3.4  Recommendations

The other project actions have a limited potential to affect historic properties.   However,
all proposed actions will be reviewed and, if necessary, appropriate levels of
reconnaissance investigations will be performed.
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ANNEX E

ASSATEAGUE ISLAND SHORT-TERM RESTORATION

Monitoring and Action Plan

I.  Overview

The purpose of the monitoring program is to document physical evolution of the Short Term
Restoration 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.  Within this broad purpose, there is a need to develop information describing specific
aspects of performance which will be used to determine if follow-up mitigation is warranted.

The proposed monitoring program is graphically depicted in Figure 1.  The design targets a broad
range of parameters (described below) including both physical processes believed to be “driving”
the system as well as multiple measures of resource condition.  The relationship between
monitoring components and key ecosystem processes and conditions is depicted in Figure 2.  This
process oriented approach is expected to enhance the probability of correctly characterizing
project performance and may facilitate the identification of causative factors should performance
problems occur.

Figure 3 depicts a conceptual decision tree for evaluating the need for follow-up mitigation.  For
each of the two key issues - breach potential and piping plover impacts - multiple indicators of
project performance provide the basis for decision making.  In the case of breach potential, data
on overwash frequency and extent, berm and storm berm elevation, and overall island topography
describe different aspects of the island’s susceptibility to breaching.  Similarly, data on piping
plover distribution, abundance, and reproductive success coupled with trends in vegetation cover,
topography, and overwash frequency provide a multi-attribute basis for assessing impacts to
plovers.  In both cases, the determination that observed conditions are not acceptable results in a
modification of the project.

Overall management of the monitoring program will be accomplished through a working group
made up of representatives of the Ocean City, MD and Vicinity Water Resources Study partners
and the US Fish and Wildlife Service.  The group will meet on an annual basis to discuss study
progress, interim results, financial status, project modifications, impact assessment and the need
for mitigation, and all other matters relating to the conduct and completion of the monitoring
program.  Interim meetings will be scheduled on an as-needed basis.  In general, it will be the goal
of the working group to achieve consensus in all decisions regarding the monitoring program and
the need for follow-up mitigation.

The monitoring program will be initiated before construction of the restoration project in order to
accurately characterize pre-project conditions - the basis for evaluating project related change and
potential impacts.  The estimated duration of the program is 5 years or until the follow-up, long
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term restoration program has been initiated.  The need for additional monitoring will be evaluated
at that time.

II.  Monitoring Elements - Physical Environment

Project Evolution - Information describing change over time in the physical characteristics of the
project in order to document evolution of the storm berm, berm elevation, dispersal of beach fill
material within the nearshore system, rates of shoreline erosion, and cross-island movement of
sediment.

Monitoring activities - Biannual (late March/early April and September) cross-island beach profile
surveys along established transects (every 500 meters) extending from wading depth bayside to
point-of-closure oceanside; biannual GPS surveys of shoreline position; biannual surveys of mean
high water location.
Products - Annual report describing methodology and results; time series analysis of elevational
and volumetric changes in beach profile along transects; GIS theme depicting and analyzing
shoreline change over time.
Responsibility - COE (beach profile and MHW surveys) and NPS (GPS surveys)
Estimated 5 Year Cost - Beach and nearshore profile surveys - $300,000.; Mean high water
surveys - $30,000.; GPS shoreline surveys - $5,000.
Funding Status - Partially funded (GPS surveys)

Island Topography - Information describing change over time in the topographic relief of uplands
adjacent to project area to document elevational response (change in areal extent of low overwash
flats) to reduced overwash and potential cross-island movement of sediments from the beach fill.
Data will also contribute towards characterizing plover habitat through correlation with
vegetation and plover nest site and foraging habitat location data.

Monitoring activities - Annual LIDAR surveys of northern Assateague Island; winter/summer
cross-island beach profile surveys along established transects.
Products - Annual report describing methodology and results; GIS theme depicting and analyzing
topographic change over time.
Responsibility - NASA (LIDAR surveys),  COE (beach profile surveys),  NPS (LIDAR surveys)
Estimated 5 Year Cost - $75,000.  (beach profile costs included in Project Evolution component)
Funding Status - Unfunded

Physical Processes - Information describing the physical processes driving evolution of the project
to assist in the interpretation of physical characterization data and to identify and describe
unusual/extreme events with potential influence on vegetation community dynamics and piping
plover reproductive success.

Monitoring activities - Continuous sampling of nearshore wave climate, meteorology, and ocean
and bay water levels via automated data collection stations.
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Products - Annual report describing methodology and results; continuous digital data sets.
Responsibility - COE (wave climate and ocean water levels) and NPS (meteorology and bay
water levels)
Estimated 5 Year Cost - Wave climate - $425,000.;  Meteorology - $26,000;  Ocean Water Levels
- $300,000.; Bay Water Levels - $30,000.
Funding Status - Partially Funded (Meteorology and Bay Water)

Overwash - Information describing the areal extent, frequency, and magnitude of overwash in the
project area (and control sites) to evaluate the effectiveness of storm berm construction in limiting
overwash to approximately one significant event per year.  Data will also assist in the
interpretation of physical characterization and vegetation cover information.

Monitoring activities - Routine surveys to visually detect overwash events; GPS mapping of
overwash event location and areal extent of penetration beyond storm berm line.
Products - Annual report describing methodology and results; GIS theme depicting location and
areal extent of overwash events.
Responsibility - NPS
Estimated 5 Year Cost - $10,000.
Funding Status - Unfunded

III.  Monitoring Elements - Biological Resources

Piping Plover Reproductive Success - Information describing overall reproductive success and
nest failures/mortality in the population utilizing northern Assateague Island for comparison to
historic trends and to identify potential project-related changes.

Monitoring activities - Routine observational surveys (4-5 days/week April through August) to
document the breeding population and key measures of reproductive success and failure as per
existing monitoring protocols described in ASIS Piping Plover Management Plan, 1993.
Responsibility - NPS and MD DNR
Products - Annual report describing methodology, results, and comparisons to historic data.
Estimated 5 Year Cost - $400,00.
Funding Status - Partially Funded (NPS - $210,000.)

Piping Plover Distribution  - Information describing the distribution and abundance of plovers
along northern Assateague during the breeding season for comparison to historic data and to
identify potential project-related changes.  Data will also contribute towards characterizing plover
habitat through correlation with vegetation and topographic data.

Monitoring activities - Routine nesting site and brood location surveys as per existing monitoring
protocols described in ASIS Piping Plover Management Plan, 1993.
Products - Annual report describing methodology and results; GIS theme depicting locations of
nest sites and brood foraging areas.
Responsibility - NPS and MD DNR
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Estimated 5 Year Cost - Included in Piping Plover Reproductive Success monitoring component
Funding Status - Partially Funded

Vegetation Cover - Information describing landscape level changes in the distribution and
abundance of primary vegetation cover alliances in the uplands adjacent to the project area for
comparison to historic data and to identify potential project-related changes.  Data will also
contribute towards characterizing plover habitat through correlation with topographic and plover
nest site and foraging habitat data.

Monitoring activities - annual (late summer/early fall) ground-based sampling at an intensity to
support landscape level analysis of change in frequency of vegetation cover alliances (combined
random and stratified-random sampling of vegetation cover alliance type); Aerial photography to
support mapping of vegetation cover twice during life of project (Flown years 2 and 4)
Products - Annual report describing methodology and results; GIS theme depicting location of
monitoring plots; time series analysis of changes in frequency of vegetation cover alliances;
vegetation cover maps (years 3 and 5)
Responsibility - COE, NPS and MD DNR
Estimated 5 Year Cost - $250,000.
Funding Status - Unfunded

Fox Distribution - Information describing the number, location, and physical characteristics of fox
den sites within the project area to assess potential project-related changes in habitat suitability for
fox reproduction.

Monitoring activities - Biannual (late fall/early spring) surveys to locate active den sites
Products - Annual report describing methodology and results; GIS theme depicting den locations
Responsibility - NPS
Estimated 5 Year Cost - $4,000.
Funding Status - Funded

IV.  Performance Indicators

The following are proposed as indicators for use in evaluating the need for mitigation to correct
deficiencies in project performance relating to the protection of piping plovers and reduction in
breach potential.  The indicators are structured as threshold conditions, above which project
performance would be considered unacceptable, and which would signal the need for mitigation.
They are not, however, intended to be “written-in-stone” action criteria, but rather guidelines to
be utilized as part of an overall multi-disciplinary assessment of project performance.

Impacts to Piping Plovers - A detrimental impact will be considered to have occurred if a
significant change in either reproductive success 1 or  breeding population size 2 is documented that
cannot be explained by “natural” factors known to affect plovers on Assateague Island (e.g. losses
to storms and predation)  and  significant changes are documented in key habitat characteristics 3

known to influence plover success (e.g. sparse vegetation cover and presence of low elevation,
moist sand flats).
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1  A significant change in plover reproductive success is defined as two consecutive reproductive
seasons with fewer than 1.25 chicks fledged per breeding pair.

2  A significant change in plover breeding population size is defined as a cumulative decline of greater
than 25% of the population at the start of the project (subject to re-evaluation based upon pre-project
conditions and trends).

3 A significant change in key habitat characteristics is defined as a cumulative reduction of greater than
25% of the area on the north end less than  *  m NGVD elevation  or  a cumulative decrease of greater
than 25% of the area on the north end classified as unvegetated open sand habitat.

*  To be defined when LIDAR data is available in useable format

Risk of breaching  - An unacceptable risk of breaching will be considered to have occurred when
the elevation of the constructed storm berm decreases to an average of less than 2.6m NGVD (the
estimated average “natural” berm height) over a contiguous length of greater than .5km  and  the
frequency of significant overwash events 4 exceeds four per year as documented by monitoring.
Other situations may evolve which do not meet this criteria but which may also represent an
unacceptable risk.  These could include the formation of narrow, yet relatively deep overwash
channels and localized areas of persistent, high frequency overwash regardless of elevation.

4  A significant overwash event is defined as the overtopping of the constructed storm berm with
evidence of water flow penetrating to at least the midpoint of the island over a cumulative lateral
distance of greater than .5km  or  a contiguous lateral distance of .25km.

V.  Mitigation Strategy

The most important element influencing success of the project is performance of the constructed
storm berm in modifying the frequency and magnitude of overwash.  Too great a reduction in
overwash may alter existing habitat characteristics and thereby reduce the area’s suitability for
plovers.  Conversely, too little reduction in overwash frequency indicates an unacceptable risk of
island breaching.  The critical role of overwash in influencing both habitat characteristics and
breach susceptibility suggests that if performance problems occur, mitigation strategies should
focus on the manipulation of those parameters that influence overwash as opposed to actions
targeting specific conditions resulting from the process itself.

The principle, controllable factor influencing overwash frequency within the project area is the
constructed storm berm.  As such, should mitigation become necessary the preferred course of
action will be to modify configuration of the storm berm.  Mitigation for plover impacts (as
previously defined) would seek to stimulate habitat changes by decreasing the elevation of the
storm berm and promoting additional overwash.  Mitigating an unacceptable risk of breaching (as
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previously defined) would focus on increasing the resistance of the storm berm to overwash.
Potential options under both scenarios include alterations to storm berm elevation, design, or
location and the manipulation of vegetative condition; all at a variety of scales ranging from small
localized manipulations to project-wide changes.
VI.  Funding Summary

Monitoring  Component Estimated 5 Year Cost Funded Amount Unfunded Amount

Physical Environment
     Project Evolution 335,000. 5,000. 330,000.
     Island Topography 75,000. 0. 75,000.
     Physical Processes  * 781,000. 56,000. 725,000.
     Overwash 10,000. 0. 10,000.

Biological Resources
     Plover Success 400,000. 210,000. 190,000.
     Plover Distribution ** 0. 0. 0.
     Vegetation 250,000. 0. 250,000.
     Fox Distribution 4,000. 4,000. 0.

TOTALS $ 1,855,000. $ 275,000. $ 1,580,000.

*  The estimated 5 Year Cost reflects the full cost of wave climate and ocean water level data
acquisition - there may be an opportunity to cost share with the Atlantic Coast of Maryland
Shoreline Protection Project.

**  5 Year Cost is included in the Plover Success component.
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Conceptual Model of Monitoring Program
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Figure 2

Conceptual Model of Key Relationships and Monitoring Opportunities
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Figure 3

Conceptual Model of Mitigation Decision Tree
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