


Smith Island Environmental Restoration and Protection, Maryland
Reconnaissance Report

Syllabus

Smith Idand, Maryland’s last inhabited Chesapeake Bay idand, islocated 12 miles west of
Crisfield, Maryland, 95 miles south of Baltimore, and straddles the Maryland and Virginia
state line. The idand is populated by a unique culture of watermen descended from the
original settlers of 350 years ago. Theisolation of an island in the Bay has led to a society
of close-knit, independent people who speak with a distinctive accent and live lifestyles
similar to their ancestors.

Smith Idand is abundant in natural resources. The high concentration of submerged
aquatic vegetation make the vicinity among the most prolific areas for wildlife in the Bay.
The idand itsdlf is amost entirely wetlands. The upland areas provide very productive
roosting areas for a variety of birds.

In recent years, this community that lives in balance with the Bay has become more and
more threatened by the process of erosion. Coastal areas, especialy valuable wetlands,
protect the populated portions of the island and are being lost to erosion. The increased
wave action and sedimentation in the region is leading to a decline in submerged aguatic
vegetation.

This study was prompted by concern about the loss of fish and wildlife habitat and unique
human culture. Thereis strong public and private interest in preserving Smith Island. The
recommendations discussed below are aimed at protecting and expanding the fish and
wildlife habitat and preserving the human culture on Smith Iland.

Severa plans of improvement were examined during the course of this study. Preliminary
analyses were conducted for four problem areas; Rhodes Point, Tylerton, Ewell, and the
Martin Wildlife Refuge. In the vicinity of Rhodes Point, on the western side of the island,
it was determined that the mouth of Sheep Pen Gut needs to be stabilized and protected in
the interest of erosion control, navigation, and habitat restoration. Such a project could
include shoreline protection for the south side of the mouth using geotextile tubes and
backfill. Another alternative could alow for construction of twin stone jetties to protect
the mouth of the gut and the Federal channel. Further study is warranted for this project.
A justified plan to protect Tylerton from continued erosion and storm damages includes a
stone revetment along the length of the western shoreline, and segmented off-shore
breakwaters to the south of the town. For Ewell, repairing the breaches that have opened
on the peninsula between Big Thorofare and the Bay and protecting the peninsula with a
series of offshore segmented breakwaters is warranted for further study. These projectsin
the vicinity of Ewell would help to restore the hundreds of acres of submerged aquatic



vegetation that have been lost. In the Martin Wildlife Refuge three coves on the north and
northeast sides could be constructed or rehabilitated to protect and recreate shallow water
and submerged agquatic vegetation habitat.

These projects would help maintain the viability of the population of the idand as well as
enhance the fish and wildlife habitat value of this environmentally important region of the

Bay.

The results of the reconnaissance phase support further Federal involvement in the
feasibility phase and other available authorities on studies for improving the fish and
wildlife as well as human habitat of Smith Iand. The non-Federal participant, the
Maryland Department of Natural Resources, agrees with the findings in this report and has
signed a letter of intent. In view of this expression of non-Federal support and the
favorable results of the technical analyses, the District Engineer recommends that planning
and engineering for improvements to Smith Island be continued.
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Smith Island, Maryland,
Environmental Restoration and Protection

Reconnaissance Study
Section 1

INTRODUCTION

The first permanent settlement on Smith Isand occurred in 1657 when settlers from St.
Clements Iand, in the lower Potomac River, landed near the present location of Ewell.
Smith Idand was in the chain of idands known as the Russell Ides, after a Dr. Russell who
tended to Captain John Smith in 1608 after he was injured by a stingray. The settlers
bestowed the name “Island of Broken Woodlands’ to the idand until the name “Smith
Idand” was applied around the turn of the 18th century. The name was in honor of
Captain Henry Smith who had 1,000 acres surveyed in the part of Smith Island known as
“Pitchcroft,” which iswest of Ewell.

Throughout the history of the idand, many villages and homesteads have come and gone,
Methodism came to the isand and helped to define the culture, and the economy has gone
from farming to working the waters, but the people have persevered. Today’'s island
culture has evolved with modern society, yet still remains deeply rooted in its heritage.
Today’s idanders live lives similar to those of their ancestors and even speak with a
Cornish accent descended from the original settlers. In addition to its unique cultural
value, the Smith Iland area is perhaps the most important and productive fish and wildlife
habitat in Chesapeake Bay. The marsh areas, upland hammocks, shalow water habitat,
and expansive submerged aguatic vegetation (SAV) beds provide habitat for exceptionally
rich and diverse biological resources.

Eroson and storm damages have aways been a way of life to idand dwellers in
Chesapeake Bay. However, as time has goes on and erosion has accelerated, formerly
settled idands have become uninhabitable. Many of the Bay’'s idands have entirely
disappeared, while others remain but are no longer populated. Poplar, St. Clements,
Barren, and Holland Island were al abandoned in the 20th century. Smith Idand remains
as the last inhabited Chesapeake Bay idland in Maryland. Left unprotected, Smith Island
would join the other Bay idands in first losing its population and rich cultural resources,
and then its landmass and its substantial fish and wildlife habitat. In response to these
circumstances, Congress authorized the Corps of Engineers to undertake a reconnai ssance
study of Smith Idland.

1.1 STUDY PURPOSE AND AUTHORITY

This report is a product of the reconnaissance study process. The purposes of the
reconnaissance phase are to make a determination as to whether planning studies should



continue based on the existence of project alternatives that are in the Federal interest, and
to identify a non-Federal sponsor who is interested in, and capable of, participating in
future studies in which they will share the cost. The suggested project alternatives must
also be consistent with current laws, policies, and budgetary priorities as established by the
Corps higher authority, Congress, or the President.

In order for a plan to be in the Federal interest it must be considered of value to the
national economy, environment, or heritage. The value of a project to the economy,
environment, or culture must outweigh the project’s cost to justify the expenditure of tax
dollars. Beyond just an economic or environmental evauation, the concept of Federal
interest also includes policies and priorities. Each year priorities are established, dictating
where funds are to be spent. Policy and priority in recent years has included
environmental restoration projects.

The Corps of Engineers must be authorized by Congress before any study can be
conducted. The Smith Island Environmental Restoration and Protection, Maryland,
reconnaissance study was authorized by resolution of the House of Representatives on
September 28, 1994. The resolution was sponsored by Representative Wayne Gilchrest,
MD-1 and states:

Resolved by the Committee on Public Works and Transportation of the United
States House of Representatives, That the Secretary of the Army, is requested to
review the report of the Chief of Engineers on the Chesapeake Bay, Maryland and
Virginia, published as House Documents 176, Eighty-eighth Congress, First
Session, and other reports pertinent to determine whether modifications of the
recommendations contained therein are advisable at the present time, with
particular emphasis on providing improvements on Smith Island, Maryland and
Virginia, in the interest of navigation, flood control, erosion control,
environmental restoration, wetlands protection, and other purposes.

1.2 STUDY AREA

Smith Idand is situated 12 miles west of Crisfield, Maryland, and 95 miles south of
Baltimore, Maryland (Figure 1.1). Smith Island is bounded to the east by Tangier Sound
and to the west by Chesapeake Bay. Theidland is approximately 8,000 acresin areaand is
8 miles long and 4 miles wide. The idand is actualy many idands separated by guts
(creeks or channels). Smith Isand lies mostly in Somerset County, Maryland, although
the southern tip lies in Accomack County, Virginia. All three of the isand’s population
centers are in Maryland. Ewell, the largest town with just over 200 residents, is connected
to Rhodes Point, a town of approximately 100 residents, by road. The third town,
Tylerton, is not connected to the other two (Figure 1.2). Tylerton is the smallest town, at
approximately 75 residents, and is accessible only by boat. There islittle to no automobile
traffic in Tylerton.
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1.3 SCOPE OF STUDY

The scope of the Smith Iland study is quite broad. The study area itself is limited to the
immediate vicinity of the idand. The authorizing language alows for study relative to
environmental restoration, erosion protection, navigation, storm and flood protection, and
wetlands protection. The language also includes a category of “other” purposes as
required. For this reason, this study commenced with the initia goal of determining any
and all problems with which the Corps of Engineers may be able to help, as well as a goal
of identifying problems over which the Corps does not have jurisdiction. These problems
have been included in this report so that any other interested group may choose to
participate in a solution.

1.4 PRIOR STUDIES, REPORTS, AND EXISTING PROJECTS

Smith Island has been studied several times in the past by the Corps of Engineers. The
most recent time was in the late 1970’'s and early 1980's. The Flood Control, Shore
Erosion Control and Navigation Smith Idand, Maryland and Virginia feasibility report,
dated June 1981, recommended construction of a channel from Tylerton to Rhodes Point
and then to the Chesapeake Bay. The report aso recommended that the channel entrance
to the Bay be protected by jetties, and for the land mass of Hog Neck to be protected by a
series of segmented breakwaters. The structural aspects of the recommendation, the jetty
and the breakwaters, were never constructed due to a lack of local funding; however, the
channel was constructed through Sheep Pen Gui.

Other Corps of Engineers projects constructed on Smith Island include (refer to[Figure |
1.2)

1. A channel, 7 feet deep and 60 feet wide, from Twitch Cove on Tangier Sound
through Big Thorofare (authorized by the River and Harbor Act of 25 July 1912),
thence to the canal at Ewell (authorized by the River and Harbor Act of 3 July
1930), thence through Levering Creek and Big Thorofare to the vicinity of Swan
Point (now Swan Idland), thence of the same depth and 100 feet wide through the
offshore bar to deep water in the Chesapeake Bay, with twin jetties at the entrance
(authorized by the River and Harbor Act of 20 June 1938).

2. An anchorage basin 7 feet deep, 100 feet wide, and 700 feet long connecting
with the west side of the existing project channel at Ewell (authorized by the River
and Harbor Act of 17 May 1950).

3. An extension of the existing project channel in Levering Creek, 6 feet deep, 60

feet wide and 1,000 feet long (authorized by the River and Harbor act of 17 May
1950).
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4. A channel 50 feet wide and 6 feet deep from that depth in Tyler Creek to and
including an anchorage basin of the same depth, 150 feet wide, and 400 feet long

at Tylerton (authorized under the authority of [Section 107 of the River and Harbor
Act of 1960 on 1 August 1968).



5. A channel 50 feet wide and 6 feet deep from that depth in Shanks Creek to and
including an anchorage basin of the same depth, 100 feet wide, and 400 feet long
at Rhodes Point (authorized under the authority of [Section 107 of the River and
Harbor Act of 1960 on 1 August 1968).

6. A channel 6 feet deep and 50 feet wide from that depth in Big Thorofare River
to Tylerton (authorized by the River and Harbor Act of 25 July 1912, modified by
authority of[Section 107 of the River and Harbor Act of 1960 on 1 August 1968).

7. A channel 6 feet deep and 50 feet wide from Rhodes Point to Tylerton
(authorized by the River and Harbor Act of 1954 and modified under the authority
of[Section 107 of the River and Harbor Act of 1960 on 1 August 1968).

8. A channel 6 feet degp and 50 feet wide from the northern limit of the Rhodes
Point to Tylerton Federa channel through Sheep Pen Gut to deep water in
Chesapeake Bay (authorized 22 January 1982 under the continuing authority of
Section 107 of the River and Harbor Act of 1960).

1.5 STUDY PROCESS

Planning by the Corps of Engineers for any Federal water resource project is normally
accomplished in two phases. a reconnaissance phase and a feasibility phase. The
reconnaissance phase is conducted at full Federal expense while the cost of the feasibility
phase is shared equally between the Federal government and a non-Federal sponsor(s).

The objectives of the first, or reconnaissance, phase of the Smith Island Environmental
Restoration and Protection Study were to investigate the need for improvements to the
isand within the scope of the study authority, to determine the Federal interest in
continuing the study into the next phase, to identify a non-Federal sponsor in support of
the potential solutions, and to negotiate and execute a feasibility cost-sharing agreement
(FCSA) with the non-Federal sponsor. This report contains a summary of investigations,
results, conclusions, and recommendations of the reconnaissance phase that was initiated
in June 1996.

The second, or feasihility, phase would undertake a more detailed examination of the
recommended improvements from the reconnaissance phase. The objectives of the
feasibility phase would be to evaluate the specific effects of each aternative improvement,
including a without-project aternative, to identify the optimum project(s) for Smith Island,
and to recommend a project for construction, if justified and supported by the non-Federal
sponsor(s). Assuming the identification of at least one justified project, the product of the
feasibility phase would be a report, including appropriate environmental documentation,
for submission to Congress for project authorization.
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Section 2

Existing Conditions

In order to determine the benefits of any recommended project alternative, it is important
to define the existing and future without-project conditions. After the project alternatives
have been defined and analyzed, a future with-project condition can then be defined. The
project benefit is then the net change between the future without-project and future with-
project conditions. The existing condition definition presented in this section is based on
previoudy published data and text, Site visits, meetings and conversations with local
residents and agencies, and other existing information.

2.1 BACKGROUND CONDITIONS AND GENERAL DESCRIPTION OF AREA

Smith Idand is exposed to a long open-water fetch from the west, southwest, and northwest. The western
shore of the idand is 30 miles from the Virginia shoreline.  Because of its exposed position, the entire
idand is subject to erosion and flooding. Although it once supported wooded areas, agriculturd fields,
and pastures, the idand is currently a complex of salt marsh idands separated primarily by narrow tidal
creeks and shallow water areas. Upland areas on the idand are limited to the towns of Ewell, Tylerton,
and Rhodes Point, severa former dredged material disposa areas, and approximately a dozen isolated
hammocks, dunes, and ridges. Vulnerability to the effects of erosion, flooding, and storms congtitute an
obvious problem for the three towns on the idand, however, important natural resources are aso
threatened.

Because of the idand’'s wetland habitats, its biological resources are exceptionally rich and diverse and it
is one of the most productive areas for submerged aquatic vegetation (SAV) in the Chesapeake Bay.
While the amount of SAV has declined in recent years, extensve SAV beds remain, especidly within the
protected interior shallow waters and along the shoreline facing Tangier Sound. The grass beds are
important both ecologicaly and economically, providing cover and food for juvenile fishes, molting blue
crabs and many other crustaceans and mollusks, and supporting in turn a locally based crab scrape
fishery.

2.2 SOCIAL, CULTURAL, AND ECONOMIC SETTING

This discussion focuses on the communities on Smith Idand itself. Refer to
for afull discussion of the regional economy and society.



2.2.1 Social and Cultural

The culture and society of Smith Idand is deeply rooted in its ancestry (seelAppendix F).
The independent and pioneering spirit that brought the first settlers almost 350 years ago
still prevails. Today’s Smith Isanders are not completely isolated from modern society,
but their way of life is so unique, and their traditions are so strong that they remain a
world apart. Smith Island has no formal government. There are no police, and no need
for them. There were no street names until recently. The church is the center of life on
the idand, and much of the socia life on the island is organized around the church. The
church, through annua tithes from the members and even non-members, handles such
civic responghilities as maintaining public areas. Water supply is handled by severa
independent “companies’ formed by afew families joining together to dig awell.

Each town has a distinct character. There is pride within and rivalry among the three
towns. Ewell, the unofficia “capital” city, is the most populated with over 200 residents
and is considered the most metropolitan. Ewell is home to the new visitors center,
restaurants, a gift shop, and bed and breakfast lodging facilities. Ewell is connected to
Rhodes Point by road. Along the road between the two towns, there is an incinerator and
a waste treatment facility that is shared by both towns. Rhodes Point is built along a
single road. It is the second most populated town with approximately 100 people.
Rhodes Point is the most endangered of the three towns due to its proximity to the open
Bay. Rhodes Pointers are required to travel to Ewel for many of their amenities;
however, the Marine Railway, a boat-building and repair facility is located at the southern
end of Rhodes Point. Tylerton is the most isolated, being separated from the other
communities and accessible only by boat. It is said that Tylerton may be the most
devoutly religious of the towns. Cars are a rarity there, but bicycles, golf carts and cats
are not. Mail is delivered by boat to the post offices at Ewell and Tylerton; mail for
Rhodes Point is routed through the Ewell post office.

Each of the towns is indeed unique unto each other (although the casual visitor may not
notice the extent of the differences), and undeniably unique compared to the rest of
modern society. The life of an idlander isfilled with hard work. The men areup at 3 am.
to get an early start on the water. The women pick crab meat, maintain the households,
and help cultivate the soft shell crabs in the shanties. Most of the residents are direct
descendants of the origina settlers. The names Evans, Bradshaw, Marshall, Marsh, Laird,
Corbin, and Tyler are common.

In recent years, the population has been shrinking at an accelerated pace. A major
contributor to this trend is the feeling that the island and its towns will be uninhabitable 20
to 50 years from now due to erosion. The younger residents are moving away and the
population is declining through the attrition of it elders. This irreplaceable culture is
threatened with extinction. Like no place else in Maryland, the Smith Idanders live with
nature. Life is dictated by the tides and winds and abundance of life in the water. As
Tom Horton wrote in his book An Island Out of Time, “The islanders and their culture
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and heritage are as much an expression of marsh and water, of isolation and Chesapeake
Bay, as are soft crabs and spartina grass.”

2.2.2 Economic Setting

Most of Smith Island and all of its population is located in Somerset County, Maryland. A
description of the economic setting of Somerset County is located in Nearly
al of the permanent residents of Smith Island are dependent on the seafood industry for
their livelihood. Seafood is harvested and either processed locally or packed for shipment.
Although crabs dominate, oysters and clams are also harvested and shipped across Tangier
Sound to Crisfield. The return trips yield supplies and petroleum. There are an estimated
150 commercialy used boats on Smith Idand. Fifty come from Tylerton, 30 from Rhodes
Point, and 70 from Ewell. Sixty percent of the boats are “tongers’ or oyster vessels and
40 percent are “scrapers’ or crab boats. In practice, 80 percent of the boats are used for
both oystering and crabbing. While there is no other industry on the idand, there is a
museum, restaurant, and gift shop which caters to the seasona tourists disembarking from
the tour boats from May to October. The three towns of Ewell, Rhodes Point, and
Tylerton as well as the project areas delineated in this report are all within the jurisdiction
of Somerset County.

The erosion at each town is causing economic hardships in the form of navigational delays,
boat damages, and infrastructure problems such as road and dock damages. The loss of
SAV and shallow water habitat is lowering the availability of soft-shell crabs and other
species in the area. The idanders have traditionally depended on soft-shell crab harvests
for income.

2.3 PHYSICAL SETTING

Smith Idand is a low-lying complex of idands with an area of almost 8,000 acres. It is
part of a string of marshy idands that separate Tangier Sound from the Chesapeake Bay.
The average elevation of the idand is 2 feet above mean sea level (MSL) and the

maximum elevation is about 5 feet above mean sea level. Smith Idand has few upland aress.
The communities of Ewdll, Tylerton, and Rhodes Point, as well as severa isolated hammocks, dunes and

former dredged materia disposal areas provide the only high ground. The range of tide is about 1.6
feet. The northern half of the idand is owned by the U.S. Fish and Wildlife Service
(USFWS) and managed as the Martin Wildlife Refuge. Big Thorofare Channel separates
the refuge from the settled areas of Smith Island and is the most important water access to
Ewell. Each of the three communities has a work boat basin, dredged or constructed by
the Corps of Engineers, and each harbor is fringed by rows of wooden work buildings or
“crab shanties.”
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2.3.1 Ewell

A light but steady stream of boat traffic on Thorofare Channel moves into the small
channel cut through Goat Island to reach the main island port a Ewell. The harbor area at
Ewell, as at the Rhodes Point and Tylerton harbors, is bordered by “shanties,” where crabs
are kept in shallow pools until they shed their shells and the new soft-shell crabs are
packed for market. A county dock, fuel dock and other boating supplies, restaurants, a
gift shop, and tourist center are located at dockside. Within severa blocks of the harbor
are the Methodist Church and camp meeting ground, post office, elementary school, fire
station, recreation center, grocery store, bed and breakfast, and other commercial and
residential structures. The community is generally developed along the shoreline, with
severa residential lanes located inland from the shore and one road connecting Ewell,
formerly called “North End,” to Rhodes Point, approximately one mile to the south.

2.3.2 Rhodes Point

Rhodes Point is the most vulnerable to impending damage from wave energy and erosion.
The location of the idand’'s only boat repair facility, at the southern end of Marsh Road,
bears the origina name of the community: Rogue’'s Point. The community has a
Methodist Church, post office, and a Community Building that houses the Senior Citizens
Center.

2.3.3 Tylerton

The community of Tylerton must be reached by boat. The usual access is south from Big
Thorofare Channel at Easter Point and through the Tyler Ditch. The community is
compactly arranged, close to the harbor, and boasts the recently constructed Smith Island
Crab Picking Cooperative. A Methodist church, post office, general store and restaurant,
and bed and breakfast lodgings are located on the quiet residential lanes of the community.
In 1995 the Tylerton school, Maryland' s last one-room school house, was closed due to a
lack of state funding.

2.3.4 Martin Wildlife Refuge

The northern part of Smith idand was acquired by the U.S. Fish and Wildlife Service in 1954. and now
congtitutes the Martin Nationa Wildlife Refuge. The refuge includes approximately 4,500 acres of
undeveloped marshes, shores, and upland areas. The marsh areas are ecologicaly valuable as habitat for
birds, invertebrates, fish, reptiles, and mammals and also for the detritus they produce and export. M ost
of the refuge is composed of estuarine emergent wetlands bisected by numerous tidal
creeks. Of the 12 hammocks that contain important wading bird rookeries on the island, 3
are within the refuge boundaries. Several other wooded ridges, dunes, and former
dredged material disposal sites in the refuge provide upland nesting sites for colonial
waterbirds, waterfowl, and raptors. These sites also provide important resting and staging
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areas for migratory songbirds and are especialy valuable because of the development,
human disturbance, cultivation, and exposure to predation by domestic animals on nearby
mainland areas. Nesting towers in the refuge are being used by two pairs of the Federally-
listed endangered American peregrine falcon. The towers are two of severa constructed
in areas of the refuge with readily accessible food and without significant human
disturbance.

Several coves and formerly enclosed areas are located on the north and east shorelines of
the refuge. Although the landforms that enclose the coves are eroding, the remaining land
buffers provide some protection for the quiescent areas preferred by many species. These
areas include Fog Point Cove, Back Cove, Terrapin Sand Cove, and Twitch Cove. Along
the northwest shoreline of the island, also located within the refuge, tidal guts allow Bay
waters to enter the protected interior waterways. In recent years breaching and erosion at

the heads of the tidal guts has alowed larger quantities of sediments from the open bay to
accretein theidand’ sinterior, changing the substrate type, and causing some loss of SAV.

The wealth of natural resources in the refuge have been and will continue to be impacted
by the problems of erosion and flooding that threaten the three settled areas on the island.

2.4 ENVIRONMENTAL RESOURCES

Environmenta resources in and around Smith Idland are exceptionaly rich and diverse.
With the exception of the three towns, several old dredged material disposa sites, and
small dune ridges and hammocks, the Smith Iland complex is composed entirely of
estuarine emergent wetlands bisected by numerous tidal creeks. The study area has the
moderately salty water typical of the middle Bay (12 to 19 parts per thousand, about half
the sdlinity of ocean water). Shallow waters within and surrounding the island support
some of the most productive areas for SAV in the Chesapeake Bay. These wetlands and
aguatic beds in turn provide habitat for developing and mature species of fish,
invertebrates, waterfowl, wading birds, shorebirds, raptors, railbirds, aguatic furbearers,
terrapins, and reptiles. Adjacent open waters support commercialy important popul ations
of crabs, oysters and clams, and commercially and recreationally important populations of
finfish.

Wetlands on Smith Idand are primarily composed of intertidal and subtidal estuarine
wetlands. The intertidal wetlands are classed as emergent persistent; irregular tidal
bar/beach; and regularly and irregularly exposed tidal flats. The subtidal wetlands on the
island are classed as open water with unconsolidated and unknown bottoms; and aquatic
grass beds.

Dominant wetland vegetation species is black needlerush, with lesser amounts of smooth
cordgrass, saltmeadow hay, salt grass, marsh elder, groundsel bush, saltmarsh bulrush,
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waterhemp, and common reed (Phragmites australis). Common reed, an invasive wetland
plant of relatively low wildlife value, is often associated with and dominates old dredged
material disposal sites on Smith Island.

Marsh areas are ecologically valuable not only for the habitat they provide, but also for
their production and export of detritus, which is a vital component of the aquatic food
web. Wetland dependent species in the Smith Island area include menhaden, bluefish, sea
trout, spot, croaker, and drum.

Smooth cordgrass, because of its position in the intertidal zone, is particularly valuable in
terms of detrital export. The occurrence of smooth cordgrass on Smith Idand is
somewhat limited, however, a prominent stand, which should be protected, is located at
the southern tip of Rhodes Point.

Vegetative communities found on the upland dune habitats are characterized by orache,
Seaside goldenrod, saltmarsh fleabane, sea rocket, American beach grass, and switchgrass.
Although these areas have less direct benefit to the aquatic resources of the estuary, they
are vauable habitats for many species of birds, mammals, and reptiles, and also help buffer
interior areas from erosion.

Upland forested hammocks on the idand are important nesting sites for wading birds.
Twelve hammocks on Smith Idand currently contain wading bird rookeries. Generally
these hammocks constitute isolated ridges surrounded by marsh and/or open waters, or
are former dredged material disposal sites which are also adjacent to marsh and/or open
water. Hammock vegetation is characterized by shrub and tree species such as wax
myrtle, groundsel bush, black cherry, and hackberry. Understory vegetation is comprised
of vine species such as Japanese honeysuckle, poison ivy and blackberry. Severa of the
old dredged materia disposal sites on the idand are covered with dense stands of common
reed, rather than the community described above.

Smith Idand remains one of the most productive areas for submerged aguatic vegetation
(SAV) in the Chesapeake Bay. Although the isand has experienced some decline in this
important habitat type, extensive SAV beds remain, especialy as compared to much of the
Tangier Sound region. Almost all of the Smith Iand SAV beds, or potential SAV
habitat, are located within the protected interior shallow waters or along the shoreline
facing Tangier sound. The 1995 distribution of SAV in and around Smith Island, as well
as areas of SAV loss is shown in Ed grass (Zostera marina) and widgeon
grass (Ruppia maritima) are the dominant species, with widgeon grass occurring in waters
generaly less than 3 feet deep MLLW and edl grass occurring in waters greater than 3 feet
deep MLLW but ill within the photic zone. These two grasses are among the most
important for waterfowl in the Chesapeake Bay and the grass beds in the area are an
important ecological component of the Smith Island complex. The beds provide cover
and food for juvenile fishes, molting blue crabs (Callinectes sapidus) and many other
crustaceans and mollusks, and are an important food for many species of waterfowl. It
has been estimated that one square yard of SAV provides habitat for a minimum of 50
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juvenile crabs. Assuming a 10% survival rate, each acre of SAV (4,840 square yards)
would produce approximately 24,000 individuals, or 160 bushels of marketable crabs per
year.

In addition to its value as crab habitat, SAV beds, as well as the idand’'s emergent
wetlands, contribute detritus in the form of dead and decaying leaves and other plant parts
to the estuarine food web. This product of the wetlands and SAV provides food and
cover for snalls, fish, shrimps, worms, and many smaller creatures, which in turn provide
food for the larger denizens of the shallow water areas. Beyond its direct value to fish and
wildlife, SAV adso helpsto stabilize bottom sediments and improve water quality.

The peregrine falcon is the only Federally-listed or proposed endangered or threatened
species known to exist on Smith Idland. Transient individuals of species on the Federa list
may make occasiona visits to the idand, including bald eagle, arctic peregrine falcon, red-
cockaded woodpecker, shortnose sturgeon, leatherback turtle, hawksbill turtle, Atlantic
Ridley turtle, loggerhead turtle, and Atlantic green turtle.

The Maryland Department of Natural Resources has records of nesting on Smith Island by
the Northern Harrier, a State-listed rare species. The Black Skimmer, a State-listed
threatened species, has been observed on the island.

2.5 AESTHETIC AND RECREATIONAL SETTING
2.5.1 Recreation and Tourism

Recreation opportunities on Smith Island are shaped by its history, its location in the Bay,
and its environmental resources. “l was nine years old, and loved to go out in my rowboat
to crab...,” wrote a former resident of her childhood on Smith Island in the early decades
of the 20th century. She described exploring the marshes in the boat with her dog, “I
would sit quietly and watch the muskrats, ... spiders, and otters...Y ou would see a ripple
on the water leading to the bank...,” she wrote, and the same quiet pleasures are cherished
by residents and visitors today. The island’s unique culture and relative isolation continue
to be strong influences on the recreation activities of its residents. When not actually
crabbing, oystering, or fishing, watermen and their families spend considerable time
maintaining and preparing their boats and equipment. These tasks, such as making crab
pots, require time and care that might otherwise be invested in more recreational crafts,
such as wood working and carving wooden decoys.

Group recreation activities on the island are focused around family, community, church,
and school. Each of the three Smith Iland communities has a small complement of
recreation facilities. Church buildings in each town provide space for club meetings,
dinners, and similar organized indoor recreation activities. The Community Center in
Ewell serves as afocus of other recreational functions and a new tourist center is also
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available for group activities. Both Ewell and Tylerton have ball fields and school
playgrounds, and the Community Meeting Hall in Rhodes Point is used as a Senior Citizen
Center, serving communal meals and sponsoring other activities. Several business
locations adso serve as regular informa gathering places. Watermen, teen-agers,
housewives, and retirees relax and talk, shoot pool, and conduct business at the two
grocery markets in Ewell (Charlie's Store) and Tylerton (Drum Point Market), and at
Ruke' s Store and Restaurant, near the county dock at Ewell.

In more solitary recreational pursuits, island residents watch television, phone friends,
monitor their home weather stations, paint, and write poems, stories and historical
sketches. Bicycle riding is a popular form of recreation as well as a practica way to get
around on the island’ s narrow lanes. 1sland residents report that gardening and raising the
rose bushes common in earlier times has been more difficult as the land has become
wetter.

The necessity of boats to island life makes boating an easily accessible recreation activity.
Seasonal residents, day tripping tourists, and transient boaters may be more likely to enjoy
recreational boating, touring, bird-watching, and sport fishing in the idand waters.
However, both idanders and visitors find the marshes and waterways of the idand a
magnet for hunting, fishing, observing nature, and the kind of poking around that the
locals cal “proging”.

Tourists arrive on the island by private boats or on the ferries that cross from the Eastern
shore at Crisfield or Point Lookout State Park, Maryland, or from Reedville, Virginia, on
the west shore of the Bay. There are limited transient docking facilities on the isand, but
lodging is available at two commercial bed and breakfasts (at Ewell and Tylerton) and at
severa private homes. Severa restaurants, generally catering to group tours arriving on
the ferries, are located near the harbor at Ewell. Most facilities for visitors, such as the
bed and breakfasts and the tourist center at Ewell, are open during the summer tourist
season or by prior arrangement. Ferry access to the island during the winter is limited by
fewer scheduled trips and by weather conditions. In spite of the logistical constraints,
approximately 40,000 tourists visit Smith Iland each year (based on conversations with
residents), drawn by its natural beauty and quiet charm.

The planning and tourism offices of Somerset County have plans to promote eco- and
heritage tourism in the County, including Smith Idland. The Crisfield and Smith Idand
Cultural Alliance was instrumental in the construction of the Smith Iand Tourist Center
at Ewell and has plans for additional development at the center.

2.5.2 Aesthetics
The charm and beauty of Smith Island are magnets for both natives and outsiders. A book

written in 1861 described the idand residents as being “much attached to their idand
homes,” and the same is true today. The island is also attractive to writers, film makers,
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and artists, who are generous in their praise. A recent book on Smith Island describes the
idand as.

... a place of raw untamed beauty, a locale whose setting is limited only
by the boundaries of nature. It is a private, beautiful world that is like no
other in Maryland. Isolated geographically from the rest of the state,
Smith Island is actually a cluster of small islands with only a few acres of
dry land. A maze of waterways cuts through the marshy terrain to connect
three separate communities whose yards and lanes are often awash in
tidal waters. There are no tall buildings here, no steep hills, and no
patches of forest to break the winds that blow in from the Chesapeake
Bay.”

The appreciative author paints a picture of the “homes built on ridges that are just a little
higher than the surrounding marshland,” and a rugged landscape that is “somehow
softened by the light reflected by sky and water.” He describes marsh grasses that “ripple
in the wind like fields of grain, taking their shadowy colors from the sky” (Smith Island
Chesapeake Bay, by Frances W. Dize).

Other writers recognize and praise the island’'s location in time and space and culture: its
characteristic combination of land and water; old fashioned values and modern technology.
The environmental writer, Tom Horton, has praised the richness of the isand world and
defined the charm of the island as “not so much about its abundance of nature; rather, its
juxtaposition of the human and the natural; and even more to the point, the fact that it had
achieved abalance between them.”

Today’s weathered crab shanties draped with brightly painted floats may not appear as
pristine as descriptions in the 1967 book, Maryland's Right Tight Isle, however, the
“pretty homes aong the lanes,” “lovely country store,” and other picturesque features still
have a strong appeal.

2.6 MOST PROBABLE FUTURE CONDITIONS

The following sections describe the likely future condition on the island assuming no new
Federal projects. Maintenance of existing Federal navigation projects is assumed to
continue.

2.6.1 Social Setting
Smith Idand, in its vulnerable location between the Chesapeake Bay on the west and
Tangier Sound on the east, is continually exposed to the damaging forces of nature. The

west side of the idand is particularly susceptible to erosion and inundation damage by
wind-generated waves from the Chesapeake Bay. A recent articlein the Journal of
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Coastal Research, November 1995, “Historic and Future Land Loss for Upland and Marsh
Idands in the Chesapeake Bay, Maryland, U.S.A.,” by Wray, Leatherman and Nicholls
delineates the precarious condition of the upland and marsh idands in the Bay, in
particular Smith Idand. The article notes that the Chesapeake Bay idands provide
excellent case studies of land loss as written records of inhabitants and good historic maps
clearly document their decline in area.

Since 1849, there has been a significant amount of perimeter erosion along the western
shore and from the northeast corner of the island, reflecting exposure to the maximum
fetch (see [Figure 3.2)] The continual loss of land on Smith Island is attributable to
current, near-term and eventual damage scenarios on Smith Island. The towns of Rhodes
Point and Tylerton are currently suffering the economic cost of continual erosion. These
islanders face shoaling delays weekly, damages to their boats sporadically, and increased
road, sewer, dock, ramp, and bulkhead maintenance costs annually. If current conditions
persist without any relief, there is an imminent danger that the continual shoreline erosion
on portions of Rhodes Point and Tylerton will result in major infrastructure damages to
the roads, sewer pipes, water pipes, docks, ramps, houses, and marinas in these two
towns. It is estimated that these mgor infrastructure costs could be incurred by year five
in the current analysis. It is aso possible that these major infrastructure damages are
imminent, given the particular vulnerability to storm damage that the continual erosion has
created. Whenever these mgjor infrastructure damages do occur, many of the 288
structures on the isand, the sewer pump station, and roads and utilities would be in
immediate danger of tidal or storm flooding.

In addition, the continual breaching that has occurred in Swan Island and vicinity and the
erosion in the Northeast Coves of the island have intensified the overall threat to the
integrity of the isand and the ability of the idlanders to earn a living in the seafood
industry. All of this erosion is related to the survival of the idand and its historic culture
and way of life. With erosion in check, the concomitant navigational problems with
channel shoaling, eroding of the docks, ramps, and marinas, roads, and utilities, would be
relieved. Finaly, of great importance is the recovery of submerged aguatic vegetation
surrounding the island and the re-establishment of wetlands on the shoreline of the island
which can occur if the further erosion and breaching of the idand is prevented. The
following subsections present a summary of the expected future conditions for each of the
study areas considered in this report. This discussion was derived from the Corps of
Engineers report of June 1981 on Smith Island, existing information from other sources
and agencies, observations, and interviews. The projections made in previous reports have
been tested against the current condition and updated.

2.6.1.a Rhodes Point. The June 1981 report stated that by the year 2000, the erosion
along Hog Neck would lead to a situation which would “allow waves to pass over or
through the barrier islands more frequently.” The report also said that some sort of
protection would be provided to Hog Neck and the shoreline of Rhodes Point. Some
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protection has indeed been constructed along Hog Neck by the Corps in the form of
geotextile tube placement and backfill. The shoreline of Rhodes Point itself has not yet
been protected with new bulkheading or similar construction. The June 1981 report did
not, however, anticipate the problem at Sheep Pen Gut.

The current projection for Rhodes Point is that the mouth of Sheep Pen Gut will continue
to erode. Thiswill alow increasing wave energy in the channel and result in more erosion
to the Rhodes Point shoreline and increased damages during storm events. The June 1981
report projected that between 2000 and 2010 piers and outbuildings at the southern end of
town will be lost. However, this projection has changed because of the erosion at Sheep
Pen Gut and resulting accretion of sediment at the southern end of town. The parts of
town that are now considered the most endangered are the northern and central sections
of the Rhodes Point shoreline. In fact, it seems likely that the erosion rate in the central
and north far exceeds the rate expected previously for the southern end. Therefore,
although the June 1981 report predicts the loss of 11 structures in the southern end during
2010 to 2020 and the remaining 5 in 2020 to 2030, it now seems more likely that
structures in the central section will be affected shortly after the turn of the century.

Left unchecked, this erosion will eventually cause the evacuation and abandonment of
Rhodes Point. Prior to this occurring, it is expected that the state or county would step in
and construct bulkheading along the affected shoreline.

2.6.1.b Tylerton. The June 1981 report states, “the only noticeable erosion problem
affects about 1,100 feet of shoreline along the southern tip of Tylerton.” The limited area
of erosion was the result of bulkheading that protected the rest of the town. Further, the
report predicts that during the years 1990 to 2000 the road and sanitary sewer in southern
section of the shoreline would be lost. In fact, by 1996 the road was indeed being
impacted. It isnow predicted, based on cursory reconnaissance analysis, that the road and
sawer are in imminent danger, that is, that they will be lost within 5 years. The June 1981
report predicted that in the decade from 2000 to 2010, Tylerton would sustain damage to
the pumping station (although that station is already at near-term risk) and the first loss of
aresidence in the town would occur. The most probable future condition projection in the
report included the construction of bulkheading.

Tylerton faces the same problems now as it did in 1981. The bulkheading has continued
to degrade and provides only minimal protection. Without improvements that provide
flood and erosion protection the town will become uninhabitable. The cultural loss would
be impossible to quantify, because the fishing village culture at Tylerton is doubly isolated
by its separation from the other island communities. The people of Tylerton are a tightly-
knit community without formal government or police. The people walk, ride bicycles, or
drive golf carts along the narrow lanes. To visit Tylerton is to go back in time to a small
community of self-reliant, religious, and friendly people. It is the type of community that
needs to survive; even if it isjust so that we can say such aplace till exists.
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2.6.1.c Ewdl, Martin Wildlife Refuge. The Martin Wildlife Refuge was not considered
during the 1981 study because the Corps had not yet become active in environmental
restoration projects. Conversations with USFWS officials and idlanders indicated that the
two magjor problems in the Refuge were the loss land forms that provide protective coves
and the breaches which have formed and are worsening along the western shoreline. If the
present rate of erosion continues, the breaches on the western shoreline will widen and
allow even more wave energy and sediment into Big Thorofare. It is likely that SAV
losses in the region will continue, navigation problems will mount, and Ewell will become
increasingly endangered by the increased wave energy. It is unlikely that the state or
county would act to protect the Federal channels or the Federally-owned environmental
resources of Big Thorofare. If the problem became severe enough, the state or county
would likely act to protect Ewell itself by constructing bulkheading. This would not
improve the navigation or environmental problemsin the area, however. The Corps might
act to close off the breaches in the interest of decreasing the operations and maintenance
cost of dredging the channel. In fact, the Corps is currently planning to restore the
northern jetty at Swan Island in the interest of navigational improvements. Restoring the
jetty may have the additional benefit of improving the habitat in the area.

The future condition of the refuge coves may be easier to project. It isfairly certain that
without project construction the further degradation and eventual disappearance of the
coves is very likely to occur. To restore the spits of land that formed the coves, or to
construct breakwaters is purely an environmental enhancement, habitat creation action. |If
it is not undertaken by the Corps or the USFWS, it will not happen and the habitat will be
lost. The most probable future condition is the loss of shallow water habitat and SAV
beds in the areas of the coves. The resolution under which this study is authorized
emphasizes providing improvements in the interest of environmental restoration.
Rehabilitation of these coves has the potential for tremendous habitat creation benefit.

2.6.2 Economic Conditions

This section quantifies the economic implications of the future scenarios described in
[section 2|6.1. The economic impacts of continuation of the existing conditions, or
damages, are used as the basis for calculating the benefits of any proposed project.

2.6.2.a Rhodes Point. The shoreline erosion and the shoaling of the navigation channel
are the two major existing economic problems in the Rhodes Point through the Sheep Pen
Gut vicinity. The current estimated damage categories in this vicinity are: navigational
(time delay, additional fuel cost, and vessel damage); additional road and sewer repair;
dock and ramp damage; and increased revetment maintenance. For years two through
four these damage categories are escalated by 3% due to inflation and by 2% due to
increased intensity of damages as erosion conditions on the western side shore of Rhodes
Point worsen. In year five, major infrastructure damages will occur to portions of the
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road, sewer and water pipes, revetment, and dock if the situation continues where no
remedial action is taken.

The existing and future without project economic evaluation for the Sheep Pen Gut
vicinity is shown on Tables 1 through 1E in Each Table shows the potential
benefits attributable to the specific damage category. The current year damages are
calculated as follows. For the watermen’s cost, time is lost by going around through
Tylerton and up around Ewell thereby avoiding Sheep Pen Gut at times when the tide is
low. The average time it takes to make the detour each way is 30 minutes. Thirty boats
are impacted by the detour and average 5 gallons of fuel per hour. The watermen attest
that they make 1,560 round trips per year with a value of their time estimated
conservatively at $6 per hour. This equals 1,560 hours (1 hour = 1 round trip) times $6
per hour = $9,360 for the value of their time foregone. With fuel cost at $1.25 per gallon
times 5 gallons per hour, the fuel cost expended equals $6.25 per extra hour on the water.
Again for 1560 hours times $6.25 per hour in fuel cost = $9750 for the additional fuel
expense incurred. Damages to the watermen’s boats are estimated to be a modest $200
per year as most of the time their high navigational skill level avoids damages and they
know when to avoid the channdl through Sheep Pen Gut. Thirty boats times $200 =
$6,000 for vessel damage.

The total cost for the three watermen damage categories is $25,110 for the current
condition in 1997. The Somerset County roads Department estimates that it currently
spends an additional $10,000 a year on the 2,500 feet of road and sewer pipe in Rhodes
Point that is damaged due to the shoreline erosion and flooding and an additional $12,000
a year on the county dock and ramp. The current cost of repairing the 2,500 feet of
revetment is currently $20,000.

By year 5, the threat of imminent danger of the western shoreline of Rhodes Point
trandates into a magjor infrastructure cost as 2,500 feet of road, sewer and water pipe,
dock, and revetment are eroded away by the eroding condition of the shoreline. The costs
in year 5 are conservatively estimated by Somerset County to total $2,275,000 for
replacing the damaged infrastructure. The total cost is disaggregated as follows:
$1,250,000 bulkhead or stone revetment ($500 per foot times 2,500 feet); sewer pipe
$50,000 ($20 per foot times 2,500 feet); water pipe $25,000 ($10 per foot times 2,500
feet); county dock $200,000; county road $750,000 ($300 per foot times 2,500 feet).

Between 1990 and 1995, Rhodes Point was estimated to have lost 92% of its SAV. The
most current estimate of SAV remaining is 27 acres (see[Figure 37 [Table 3.1).

2.6.2.b Tylerton. The shoreline erosion of the southern end of Tylerton and the shoaling
of the navigation channel in the Sheep Pen Gut vicinity which is utilized by Tylerton
watermen are the two magjor existing economic problems in the town of Tylerton. The
current estimated damage categories in this vicinity are.  navigationa (time delay,
additional fuel cost, and vessel damage); additional road and sewer repair; dock and ramp
damage; and increased revetment maintenance. For years two through four these damage
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categories are escalated by 3% due to inflation and by 2% due to increased intensity of
damages as erosion conditions on the western side shore of Tylerton worsen. In year five,
major infrastructure damages will occur to portions of the road, sewer and water pipes,
revetment, and dock if the situation continues where no remedial action is taken.

The existing and future without project economic evaluation for Tylerton is shown on
Tables 1 through 1E in[Appendix B-3] Each Table shows the potential benefits
attributable to the specific damage category. The current year damages are calculated as
follows. For the watermen cogt, time is lost by going around up around Ewell thereby
avoiding Sheep Pen Gut at times when the tide is low. The average time it takes to make
the detour each way is 30 minutes. Fifty boats are impacted by the detour and average 5
galons of fuel per hour. The watermen attest that they make 2,600 round trips per year
with avalue of their time estimated conservatively at $6 per hour. This equals 2,600 hours
(1 hour = 1 round trip )times $6 per hour = $15,600 for the value of their time foregone.
With fuel cost at $1.25 per gallon times 5 gallons per hour, the fuel cost expended equals
$6.25 per extra hour on the water. Again for 2,600 hours times $6.25 per hour in fuel
cost = $16,250 for the additional fuel expense incurred. Damages to the watermen’ s boats
are estimated to be a modest $200 per year as most of the time their high navigational skill
level avoids damages and they know when to avoid the channel through Sheep Pen Gut.
Fifty boats times $200 = $10,000 for vessel damage.

The total cost for the three watermen damage categories is $41,850 for the current
condition in 1997. The Somerset County roads Department estimates that it currently
spends an additional $10,400 a year on the 2600 feet of road and sewer pipe in Rhodes
Point that is damaged due to the shoreline erosion and an additional $12,480 a year on
the county dock and ramp. The current cost of repairing the 2,600 feet of revetment is
$20,800.

By year 5, the threat of imminent danger of the southern shoreline of Tylerton translates
into a magor infrastructure cost as 2,600 feet of road, sewer and water pipe, dock, and
revetment are eroded away by the eroding condition of the shoreline. The costs in year 5
are conservatively estimated by Somerset County to total $2,658,000 for replacing the
damaged infrastructure. The total cost is disaggregated as follows: $1,300,000 bulkhead
or stone revetment ($500 per foot times 2600 feet); sewer pipe $52,000 ($20 per foot
times 2600 feet); water pipe $26,000 ($10 per foot times 2600 feet); county dock, ramp,
and marina $500,000; county road $780,000 ($300 per foot times 2,600 feet).

Between 1990 and 1995, Tylerton was estimated to have lost 78% of its SAV. The most
current estimate of SAV remaining is 94 acres (see|Figure 3.1/and [Table 3.).

2.6.2.c Ewdl. The magor existing problem in Swan Idand is the breaching that is
occurring between Swan Island and the barrier islands to the north. Stabilizing the
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shoreline of Swan Island and the northern barrier islands would provide a sheltering effect
from storm waves in the Ewell area and decrease sedimentation in the channels which
impedes navigation. The town of Ewell is becoming more vulnerable to damages from the
northwest side of town as the encroachment of the shoreline depletes the wetlands and
moves closer to the county road. Benefits have not been quantified for this area but
perceived benefits would largely be environmental in terms of potential recovery of SAV.

Between 1990 and 1995, Big Thorofare, which is in the vicinity of Swan Idand, is
estimated to have lost 57% of its SAV. The most current estimate of acreage remaining is
610.

2.6.2.d Martin Wildlife Refuge. The major existing problem in the Martin Wildlife Refuge
is the erosion of the shoreline and the general deepening of the three interior coves. Fog
Point Cove, Back Cove, and Terrapin Sand Cove. This condition has contributed to the
loss of the wetland areas as well as submerged aquatic vegetation. Benefits have not been
quantified for this area but perceived benefits would largely be environmental in terms of
potential recovery of wetland areas and submerged aquatic vegetation.

Between 1990 and 1995, Fog Point Cove, Back Cove, and Terrapin Sand Cove were
estimated to have lost 49%, 40% and 34% of its submerged aquatic vegetation (see
3.1 and[Table 3.1). The most current estimate of acreage remaining is 42, 307, and 667
respectively.

2.6.3 Environmental Resources

In the future, the Smith Island complex is expected to continue experiencing serious water
resources problems with erosion, flooding, and habitat loss. These problems threaten both
human inhabitants residing in the three towns and the important natural resources of the
isand. If the current trend in loss of land, SAV, and other resources continues, an
irreplaceable idand culture, as well as the invaluable natural environment, will be lost. As
large acreages of vegetated wetlands and SAV disappear decade by decade, it is expected
that the western shore of the idand will continue to lose an average of 8 feet annually;
refuge coves and the SAV they protect will be lost as enclosing landforms are eroded; and
greater quantities of sediment will be washed through widening breaches into interior
waters, causing increased wave energy and sedimentation in the valuable SAV beds. The
result will be aloss of existing landforms that protect island communities; imminent danger
to and the eventual destruction of the community of Rhodes Point (and later of Tylerton
and Ewell); changes in the types of habitat provided by the island; and a gradual reduction
in and ultimate loss of the remarkable mix of cultural and natural resources that still
Survives.

In the recorded past, Smith Iland has provided extensive shallow-water habitats, SAV
beds, tidal mudflats, and miles of fringing low marsh habitats. If the current loss of land
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and SAV beds continues into the future, the proportions of existing habitat types on the
island would change. Though the shrinking island would still provide a home for a variety
of species and continue to attract transient species, the long term result would be an island
that is successively more “wet” than “land” and would eventually vanish into the bay.

Some interruption in the steady erosion of the isand has been provided by the recent
placement of geotextile tubes and dredged material shore protection at Hog's Neck.
Application of this technology in the future could buy time for several problem areas on
the island; however, it is expected that the moderate amount of material dredged through
routine channel maintenance would limit its effectiveness.
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Section 3

Problem Identification

The process by which problems were identified was designed to be sensitive to the needs
and desires of the idand residents as well as to include the input of interested agencies and
governments. A mgority of the efforts during the first haf of the study involved
identifying the public values, concerns, ideas, and issues on the idand. The study team
visited the island frequently and made every effort to determine what is important to the
residents. The results of these efforts, along with the coordination efforts with interested
agencies and local governments, is summarized in this section.

3.1 PUBLIC INVOLVEMENT EFFORTS

Public involvement in the identification of problems on the island included the full range of
groups and representatives who participated in the study. Preparatory actions by the study
team included reading articles and a recently published book by a writer who had spent
severd years at the Chesapeake Bay Foundation (CBF) environmental education center at
Tylerton, as well as a number of other books and documents. Following the literary
introduction to the idand and its problems, came preliminary conversations with isand
residents. Meetings were held in each town, notices were sent out with comment cards,
residents were interviewed by phone and in person, old reports were read, and interested
agencies and individuals were contacted. Public involvement was a mgjor part of the
study during every phase.

The following sections provide a brief overview of some of the primary public
involvement efforts. A more detailed discussion of the public involvement for this study is
contained in[Appendix E]

3.1.1 Meetings with Citizens

The first study team contact with the islanders occurred during a Site visit with
Representative Gilchrest (MD-1) to Rhodes Point on 1 July 1996. The study was
introduced and some preliminary problem identification was done. Based on the contacts
made that day, and other contacts known to District staff, a meeting was held in Ewell on
31 July 1996. The team was able to have a long discussion with a group of islanders to
identify the water resource problems on the island. The team was aso able to attend an
annual camp meeting and stay overnight on the isand. On 13 August 1996, the team met
with a group of representatives from Tylerton and later, with representatives of the U.S.
Fish and Wildlife Service (USFWS).



After this first round of meetings and continued correspondence and phone conversations
with the residents, a formal public meeting was held at the community center in Rhodes
Point on 27 August 1996. The purpose of this meeting was to present to the islanders the
problems that had been identified so far during the study, and to allow the islanders to
make value judgments and to show the team what was truly important to them as
individuas and as a community.

In October 1996, the team met with Mr. Dwight “Duke” Marshall, Jr. in Tylerton. Mr.
Marshall explained that meetings and discussions among Tylerton residents had led to the
formation of a community organization. The purpose of forming the group is to have a
structured, if unofficial, group to represent the town. The group’s structure will provide a
method of gathering and disseminating information and ideas, developing programs for the
common good, and providing support for community improvement efforts, without the
difficulties of establishing a government or regulatory body. One of the initial tasks
identified for the new Tylerton Community Council is the development of an economic
plan for the community, with the goal of maintaining its unique way of life. Other tasks
include providing assistance in improving flood and erosion protection in the community,
creating a web page to provide information on the idand, developing a “Marsh Walk” to
recreate the old boardwalk paths between different parts of the idand, and generaly
rebuilding the community.

In early December 1996, the team visited Tangier ISand and Smith Iland during a two-
day visit. Thiswas the first opportunity that the design team had to experience the unique
way of life on the idand. By meeting island residents in their homes, discussing isand
problems and redlities with watermen in the idand’s two grocery markets, and enjoying
the idanders hospitality, the team gained an invauable perspective on the project
opportunities and constraints.

In February 1997, the team members made a two-day trip to Smith Island for a public
meeting. The Saturday meeting date was chosen in response to a request by the watermen
and was held at the Rhodes Point Community Center. The purpose of the meeting was to
clearly define the problems identified during the study, to discuss potential solutions, and
to reach consensus on those topics. The meeting marked a successful completion of the
alternatives development stage of the public involvement activities for the reconnaissance
study.

3.1.2 Agency Coordination

Coordination efforts included meetings and discussions with, and presentations to
USFWS, the Maryland Historical Trust, Maryland Department of Natura Resources
(DNR), the Chesapeake Bay Foundation (CBF), Somerset County government, Maryland
Department of the Environment, and others. A steering committee was formed and
included representatives of the State Historic Preservation Office, Department of Natural
Resources, US Fish and Wildlife Service, Maryland Department of the Environment, US
Environmental Protection Agency, Nationa Marine Fisheries Service, Nationa Park
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Service, and the Somerset County Commission. In addition, a staff member from
Congressman Wayne Gilchrest’s office and community leaders from each of the three
towns on Smith Island were part of the committee. A steering committee meeting was
held in September 1996 on the idand. This meeting led to further discussions with
interested agencies. Refer td Appendix E for more details.

3.1.3 Other Public Involvement Activities

Other activities included presentations at the Climate Ingtitute’'s “Chesapeake Bay at the
Crossroads’ conference on sea-level rise in Chestertown, Maryland, and to the Living
Resources Subcommittee of the Chesapeake Bay Program. Meetings were aso held with
representatives of the Crisfield and Smith Idand Cultura Alliance and Somerset County.
For more details refer to

3.2 PROBLEMS, NEEDS, AND OPPORTUNITIES

The people of Smith Idland, like no other place in the State of Maryland, are reliant on and
vulnerable to the Chesapeake Bay. The Bay provides their livelihood, protects their
unique way of life through the isolation it provides, and poses the greatest threat to their
continued survival on their idand home. Time and time again the residents spoke of the
need to protect their homes from the encroachment of the Bay. The erosion that threatens
their towns aso is causing environmental concerns. Vauable wetland, shallow water, and
SAV habitat is being lost. The following provides a more detailed discussion of the
problems and needs of the idand along with opportunities for Federal or non-Federal
projects to solve or aid in the solution to the problems.

3.2.1 Submerged Aquatic Vegetation (SAV)

Shallow waters within and around Smith Island support some of the most productive SAV
in Chesapeake Bay. Extensive beds of eelgrass and widgeon grass in turn provide cover
and food for juvenile fishes, molting blue crabs, and many other crustaceans and mollusks,
and are a favorite food for many species of waterfowl. SAV beds contribute detritus to
the estuarine food web, stabilize bottom sediments and help to improve water quality.
They are an important ecological component of Chesapeake Bay (seel Section 2.4, and

[Appendix A).

Recent mapping in the area of Smith Island shows that there has been a substantial loss of
SAV in recent years (see [Figure 3.1)] Calculations made by the Chesapeake Bay Program
show that between 1993 and 1995, there was a loss of over 2600 acres of SAV adjacent
to Smith Idand (including Tangier Iand). The maps substantiate the opinions of local
watermen and representatives of the USFWS that there have been major losses of SAV
throughout the Smith Island complex, in both the interior protected waterways and
shoreline areas on the perimeter of the island. Areas of loss and concern include Shank’s
Creek (which runs between Hog Neck and Rhodes Point), Big Thorofare (across the
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width of the island, from the jetties near Swan Island on the western side of Smith Island
to Twitch Cove on Tangier Sound), and along the north and east shores of the Martin
Wildlife Refuge, where historical coves are being lost to erosion.

Fog Point Cove

Terrapin
Sand Cove

-

Rhodes
Point

Areas in which SAV
grew 1970-1990

. SAV growth in 1995

Figure 3.1
SAV Distribution
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In order to flourish, SAV requires good quality water with low turbidity and a low energy
wave/current environment. The loss of SAV in the Smith Idand vicinity is likely caused
by increased wave energy and high sediment load in the water column. This is a direct
result of the loss of protective lands through erosion. Specific plans to halt erosion in a
way that is productive to SAV growth will be discussed later in this section and
throughout the report. shows the loss in SAV for several years within selected
regions of the study area.

Healthy SAV beds are important ecologically. They are also important economically and
socidly to the residents of Smith Island. Since the decimation of the oyster industry in
recent decades, the watermen of Smith Isand have become more dependent on the blue
crab. SAV beds are necessary for crab reproduction, as well as other commercialy
important species of fish.

Table 3.1

Smith Island and Vicinity
Submerged Aquatic Vegetation Acreage

TIER1" 1990 1991 1992 1993 1994 1995|% Reduction

tier 1 to 1995

Back Cove? 508 469 474 480 444 351 307 40%

Big Thorofare 1427 1223 1348 1355 1342 1193 610 57%

Fog Point Cove 82 70 66 98 89 31 42 49%

Rhodes Point 337 286 341 333 336 54 27 92%

Terrapin Sand Cove 1013 841 854 846 791 659 667 34%

Tylerton 422 338 404 409 320 101 94 78%

Total 3789 3227 3487 3521 3322 2389 1747 52%
! Tier | Coveraae covers a period from 1971 to 1990 Note: Reaions are defined by boxes shown

in

3.2.2 Wetlands

Other than the towns of Ewell, Rhodes Point, and Tylerton, formerly used upland dredged
material placement sites, and small vegetated hammocks, the entire idand is estuarine
emergent wetlands. These marsh areas are ecologically valuable not only for the habitat
they provide for fish, birds, mammals, reptiles, and invertebrates, but also for ther
production and export of detritus (which is a valuable component of the aquatic food
chain). Approximately two-thirds of the fishes considered most important commercialy in
the United States depend on estuaries and saltmarshes for nursery and spawning grounds.
It has been estimated that Smith Island has lost over 3,000 acres of land (mostly wetlands)
since 1850 (see This rate of erosion is continuing if not accelerating
(projections of future erosion vary). The western shoreline of Smith Island experiences
the greatest rate of erosion; some areas have historically eroded over 8 feet per year.
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The erosion of wetlands is fundamental to most of the problems experienced on the idand.
The loss of wetlands endangers the towns, removes the protection of the SAV beds, adds
to the sediment load in the water column that smothers SAV, and shoals the navigation
channels.

3.2.3 Erosion

The populated areas of Smith Iand are becoming more vulnerable as time goes on. The
loss of protective wetlands is bringing the Bay closer to the residents’ homes.
[3]2.5 discusses storm damages to the towns. Aside from storm events, the daily tides and
wave action are causing growing concern to the idand’s three smal communities. In
Rhodes Point, the county dock is in jeopardy and the marsh in front of the roadway is
being lost at a rapid pace. In Tylerton, the shoreline has receded al the way back to the
roadway. In some areas, the roadway has been damaged and the sanitary sewer under the
road is threatened.

The population of Smith Island has been steadily decreasing over the last several decades
and is now approximately half of its historic high of 800. This exodus is endangering the
last Chesapeake Bay idand culture in Maryland. One of the primary reasons for people
moving off the idand is the belief that in 20 to 50 years, there will be no habitable land |eft.
The residents fear that their island will become like Holland Island, which was abandoned
earlier this century. One structure remains on Holland Island. The church, houses, post
office, and grave stones of a once-proud community have all succumbed to the Bay. The
erosion rate and increased flooding on Smith Island has led to fear and flight. If young
people continue to leave Smith Idland for a promise of a better future, they will be taking
the culture, tradition, and history with them. But if the iSlanders believe that they will be
protected and that there is a future to be had, it is likely that many more will stay and
continue their traditions.

3.2.4 Navigation

There are a number of federaly maintained channels in the Smith Idand vicinity (as
outlined in[Section 1). Most of these channels become shoaled fairly quickly and are
routinely maintained on a 3 to 5 year cycle. The Sheep Pen Gut channel that runs from
Rhodes Point to deep water in the Chesapeake Bay shoals much more quickly than other
channelsin the area. Loca users say that after dredging, the channel shoals within a few
months. Once this happens, the watermen must travel south from Rhodes Point toward
Tylerton, north through Tyler Ditch to Ewell, and then out to the Bay through the Big
Thorofare jetties adding 30 minutes each way to the watermen’ s trip.

The channels around Ewell have aso been shoaling more frequently in recent years. This
is likely due to the breaches that have formed along the western shoreline of the Martin
Wildlife Refuge and the degradation of the jetties. In recent years, the dredged material
has been used in beneficial ways such as protecting Hog Neck. To handle material from
future dredge cycles a placement strategy is required.

3-7



3.2.5 Storm Damages

All three of the towns on Smith Island are extremely low in elevation and are vulnerable to
storm damages. Tylerton, at the southern end, experiences flooding during monthly high
tides. Storm surge and wave action have caused damages to the foundations of structures
and roads in Tylerton. Ewell and Rhodes Point have experienced similar damages during
storms. Over time, these damages will become more severe, especialy in Rhodes Point,
where the rapid pace of erosion will exacerbate the vulnerability of the community to
storm surges and wave attack.

Storm damages aso occur to natural resources in the area.  Much of the loss of
approximately 3,000 acres of wetlands over the last century and a half has been caused by
normal daily currents, wave action, and sea-level rise. Damaging storm events, however,
have also contributed to the dramatic losses. The current hazards to interior SAV beds
and population centers make the protective wetlands and their degrading condition a much
more critical issue. In the summer of 1996, Hurricane Fran caused significant erosion on
the southwest shoreline of Smith Island. Had this damage occurred on the shoreline north
of Swan Idand, it is likely that hundreds of acres of SAV would have been lost. If the
storm had hit from the southeast, Tylerton could have sustained tremendous damage. The
loss of wetlands, SAV, property, and (potentially) human life due to storm events helps to
signify the importance of reinforcing sensitive shoreline aress.

3.3 PROBLEMS IDENTIFIED FOR FURTHER STUDY

During the reconnaissance study, four specific problem areas were chosen for further,
more detailed study. These areas were chosen due to their need for improvement or
potential for tremendous benefit. Other problems surfaced throughout the study and are
mentioned in this report. Many of these problems will be reconsidered during further
phases of study.

3.3.1 Rhodes Point

The Smith Idland Feasibility Report of 1981 recommended construction of a jetty and off-
shore breakwaters to protect Hog Neck, to the west of Rhodes Point. This project would
have offered storm damage protection to the town and shoaling protection to the Sheep
Pen Gut Channel; it also would have prevented worsening erosion in the area. Due to the
lack of non-Federal funding, the project was not implemented. During maintenance
dredging in 1995 and 1997, however, material removed from the entrance to the Sheep

Pen Gut channel has been used with geotextile tubes to provide protection for Hog Neck
and to create wetlands (seg Figure 3.3). The results have been encouraging.
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The geotextile tubes have been effective in preventing erosion along parts of Hog Neck.
Although other parts of Hog Neck are still in need of protection, the entrance to Sheep
Pen Gut is eroding rapidly and is in immediate need of protection. The erosion alows
swift currents to pass through Sheep Pen Gut and erode the Rhodes Point shoreline (see
thereby endangering the local church, road, utilities, bulkheads, county dock,
and private piers. Further south along the Rhodes Point shoreline, deposition of this
eroded materia is a problem, with many boats no longer able to dock as close to shore as
prior to sedimentation of the area. The rapid erosion at the mouth of Sheep Pen Gut also
means loss of wetland habitat along the banks of the gut and higher wave energy in
formerly calm waters south of Rhodes Point. This results in higher rates of sedimentation
and SAV loss. In addition, the channel through Sheep Pen Gut shoals within 3 to 5
months after dredging. Protection of the entrance of the gut together with a jetty or jetties
would provide substantial navigation benefits.

Federal
Navigation
Channel

Previous Geotextile \
Tube Placement

N\

Figure 3.3
Drawing is not to scale | Rhodes Point
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3.3.2 Tylerton

Tylerton experiences frequent flooding and damage from storm events. Due to the low
elevation of the land, erosion of the shoreline, loss of protective islands to the south, and
the degradation of the protective bulkheading, flooding problems are occurring with
increasing frequency. The exposed areas of shoreline are subject to frequent storm wave
attack. The western side of Tylerton is experiencing erosion problems that threaten the
shoreline road, houses, and utilities, including the sanitary pumping station (see Figure
Likely solutions include bulkheading, a revetment, or geotextile tube protection. As
part of a flooding and erosion protection project, construction of a breakwater at the
south end of Tylerton would reduce wave energy and the resulting erosion and alow
wetlands and SAV to become re-established in the area.

Federal channel
and harbor

Pumping station

Drawing is not to scale

Erosion Figure 3.4
Areas Tylerton

3-10




3.3.3 Environmental Restoration / Breach Repair - Ewell

Island residents are very concerned about the gap between Swan Idand (formerly Swan
Point) and the mainland of the Martin Wildlife Refuge, and about severa other breaches
along the western shoreline of the refuge (seelEigure 3.5). These breaches allow sediment
to pass into the low energy areas of Big Thorofare, smothering the SAV beds and causing
shoaing in the Federa channel. The openings or gaps have also increased wave energy in
the area, which also harms SAV beds and contributes to storm damage and erosion on the
north shoreline of Ewell. These gaps could be closed by placing geotextile tubes or stone.
In addition, the western shoreline landmass could be expanded to a historical footprint, to
recreate lost wetlands or uplands, during future dredging cycles using dredged material.
As part of this landmass re-establishment, or in lieu of it, and in the interest of a better,
more permanent solution to the problem of the breaches, a breakwater or series of
breakwaters could be placed to protect the western shoreline of the refuge.

Breaches*

Jottios \/

Drawing is not to scale

* Note: Breaches shown are based on F ig ure 3.5
1993 mapping and are not up to date. BreaCh Repair
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3.3.4 Habitat Protection/Restoration - Coves

In recent years, there has been a noticeable decline in the amount of SAV in the study area
(see SAV is extremely important to the environment and to the economy of
the area since crabs and many species of fish use SAV beds for reproduction and habitat.
Areas within Big Thorofare, Shanks Creek, Tyler Creek, and the Martin Wildlife Refuge
have all experienced significant declines in SAV. Projects designed to address the
problems (as discussed above for Tylerton and Rhodes Point) would likely help to
reestablish SAV in Tyler Creek and Shanks Creek. There is aso an opportunity to
reestablish SAV in Big Thorofare. On the north and east shorelines of the isand are
severa coves that have historically provided many acres of protected shallow water. The
coves, located within the part of the idand that is owned by the USFWS and managed as
the Martin Wildlife Refuge, are in various states of degradation. These coves continue to
provide good habitat, however, as the spit of land that protects each cove is eroded there
has been a trend toward a reduction in the amount of SAV in the cove. It islikely that as
the enclosed, quiescent water within the cove becomes high-energy open water, negative
impacts to SAV will occur. Direct impacts include physical damage to the plant by the
force of the wave energy, disruption of the sediment in which the plant is rooted, and
movement of seeds to an area unfavorable to plant establishment. Indirect impacts that
are not conducive to SAV growth may include the effects of resuspended sediments, such
as reducing the amount of light the plants receive. It is envisioned that a breakwater
structure could be used to protect or restore existing spits of land or to act as artificial
ones.

3.4 EFFECTS OF PRIOR CORPS PROJECTS

Prior navigation projects have been constructed by the Corps in Smith Island waterways.
As discussed il Section 1L and shown in[Figure 1.2, there are a number of federa channels
in the area as well as a work boat basin at each town. Jetties were constructed at the
western entrance to Big Thorofare. Construction and maintenance of these projects
necessitated upland placement of dredged material. This upland placement has converted
51 acres of wetland habitat to uplands. Construction of the work boat basins included
dredging a total of approximately 3.5 more acres of wetlands. Mitigation should be
considered as part of any future Corps project on Smith Island.

Construction of the navigation channels has also resulted in a loss of shallow water
habitat. However, had the channels not been dredged, it is likely that enough boat traffic
would still occur along the same genera alignments as to cause similar impacts (by “prop
dredging”). According to Smith Island residents, the alignment of the Sheep Pen Gut
channél cuts through a natural shoal. This information is supported by old aeria
photographs showing that the channel cuts through an area that was upland less than 40
years ago. The aignment of the dredged channel may be partialy responsible for the rapid
shoaling and the increased erosion at the mouth of Sheep Pen Gut. The erosion problems
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in the immediate vicinity of Swan Idand and the southern jetty tie-in at Pitchcroft are
likely exacerbated by the Thorofare channel jetties.

The Corps activities on Smith Iland have, in fact, been of great benefit to navigation. The
harbor areas and channels are heavily used. The jetties have been effective in the past and
are scheduled for maintenance in the near future. Even the placement of dredged material
on the wetlands has been of considerable benefit, providing vegetated upland sites which
are heavily used as rookeries by many species of birds (see [Section 214). There is an
opportunity to further investigate maximizing the benefits of these uplands.
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Section 4

Plan Formulation

This section documents the process by which the study team identified potential project
aternatives. Once the alternatives were selected, the plans were presented to the Smith
Island residents for their approval. The plans were then analyzed, costs were estimated
and designs were prepared. The benefits of each project adternative were analyzed to
determine Federal interest.

4.1 FEDERAL OBJECTIVE

The Federal objective of water and related land resources planning is to contribute to
national economic development (NED) consistent with protecting the Nation's
environment, pursuant to national environmental statutes and applicable executive orders,
and to other Federal planning requirements. Contributions to NED are increases in the net
value of the national output of goods and services, expressed in monetary units.
Contributions to NED are the direct benefits that accrue to the planning area and to the
rest of the nation. Contributions to NED include increases in the net value of those goods
and services that are marketed, and those that may not be marketed.

Because benefits of fish and wildlife habitat restoration and creation are not amenable to
traditional NED benefits analyses, other criteria are used to define the Federa objective
for such projects. The relevant criteria dictates that project outputs be primarily for the
benefit of fish and wildlife habitat. Incremental anaysis techniques should be used to
optimize return on investment. The return defined in habitat outputs will be documented
with qualitative and quantitative procedures such as the Habitat Evauation Procedure
(HEP).

In the particular case of Smith Idand, the cultural and historical significance of the human
population must be considered in all phases of study. Project aternatives must be
appropriate to the isand and the way of life. The lives of the island residents are so
closdly tied to the well-being of the Bay, its fish, and its wildlife, that it is imperative to
consider all of those as an ecosystem.

Generdly, severa aternative plans are formulated to address a particular set of problems
or opportunities. The goal of the reconnaissance phase was not to optimize the project
aternatives, define the NED plan, or conduct a HEP anadysis. The goa of the
reconnaissance phase is to formulate plans which would contribute to these objectives.



Optimization for NED or other purposes will be accomplished during the subsequent
feasibility phase.

4.2 STUDY OBJECTIVES

The study objectives as they pertain to the identification and formulation of project
aternatives are defined in Sections 4.3 and 4.4. There are dso a number of objectives
particular to Smith Island and to the way in which this study was conducted. Due to the
unique culture, the history of governmental dealings with the idanders, and the
environmental interest in this study, the following objectives were defined:

The study process must- -

1. Be respectful of the environment. The island wetlands surrounded by
the Bay and Tangier Sound compose a singular, watery world.

2. Maintain the quality and diversity of the natural and cultura
environments.

3. Develop solutions that are appropriate to the scale of the island.

4. Respect the uniqueness of the island. It is important not to force the
idand into a*“mainland mode.”

5. Support the living culture of the island.

6. Aim to reestablish and maintain a healthy population of fish and wildlife,
including oysters and crabs, and the natural resource based economy.

7. Foster cooperation among island residents and between islanders and
government agencies.

8. Expand, rather than limit, natural resources available to the watermen.

9. ldentify appropriate new economic opportunities.

4.3 PLANNING OBJECTIVES AND CONSTRAINTS
Planning objectives and constraints are expressions of public and professional concerns

about the use of water and land resources in a particular study area. These planning
objectives and constraints result from the analyses of existing and future conditions within
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the context of the physical, environmental, economic, and social characteristics of the
study area. They are used to guide the formulation of alternative plans and to evaluate the
effectiveness of those plans. Using these guidelines, with sengitivity to the special needs
and circumstances of the idand, and applying them to the House of Representatives
resolution that authorized this study, the study team developed the following objectives
and constraints:

1. Select dternatives that will help maintain the Smith Island way of life.
2. Maximize environmental restoration and habitat creation opportunities.
3. Provide safe and efficient navigation.

4. Be senditive to local opinions and suggestions, select alternatives that
are appropriate to the island.

5. Provide protection from erosion and storm damage to the populated
areas of theidand.

6. Provide opportunities for the beneficial use of dredged material.

4.4 PLAN FORMULATION RATIONALE AND CRITERIA

The formulation process used to develop and evaluate aternative plans is based on the
consideration of measures with the potential for addressing the planning objectives and
meeting technical, environmental, and socioeconomic criteria. Specific improvement plans
were selected and analyzed based on the measure and scale most likely to demonstrate that
afeasible plan of improvement exists.

The far-ranging problems identified on Smith Island present far-ranging opportunities as
well.  Within the purview of the authorization, this study alowed for analysis of
navigation, flood control, erosion control, environmental restoration, wetlands protection,
and other purposes. It was determined early on in the study process, that oftentimes
projects that benefit the environment also directly benefited the Smith Island human
population, and vice versa. It is this close interrelation of mankind and nature that adds
confidence to the value of the recommended projects.

In addition to the environmental and cultural criteria that was the essence of this study, the
following technical criteria were also employed:

1. Each dternative is designed as a complete and separable project. This
criteriaallows for better analysis of each aternative asto its individual
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merits, and aso allows for possible implementation of the projects at
different times and under different construction authorities.

2. Analyses of benefits and costs will be conducted in accordance with
Corps of Engineers procedures. Each plan must be complete, efficient,
safe, and feasible in terms of current prices and economic or environmental
benefit.

3. Designs and layout of aternatives will be coordinated with the residents
of Smith Idand and interested local, state, and Federa agencies, as well as
select private groups.

4. Dredged materia will be beneficially used wherever possible.

5. Projects will be designed to be appropriate in purpose and cost to the
needs of the idand and the desires of its citizens.

45 PUBLIC INPUT

Public input into the plan formulation process was extensive and critical. In fact, al of the
problems addressed by the plan aternatives were identified by the public during the Corps
extensive public involvement process. This process included meetings with the Smith
Island residents in each town on several occasions, meetings with interested agencies and
with local and state governments, literature searches, and trips to the idand. This
extensive process is detailed in - Public Involvement and Agency
Coordination, and is aso discussed in[Section 311. Once the plans were identified, they
were presented to the residents and to high-level state and Federal government
representatives. The reactions from al interested publics were positive.

4.6 ALTERNATIVE PLANS

This section discusses project ideas and concepts for the major project areas. For a
explanation of the different structures and engineering practices mentioned, please refer to

[Appendix CH.
4.6.1 Rhodes Point

The Hog Neck barrier isand to the west of Rhodes Point help shelter the community from
the damaging effects of storms and on the Chesapeake Bay. The Bay shoreline of Hog
Neck directly to the west of Rhodes Point is being stabilized with the use of geotextile
tubes as part of an ongoing maintenance of the Sheep Pen Gut channel. The tubes seem to
be providing adequate protection in the area. Analysis conducted during the study shows
that the southern point of the mouth of Sheep Pen Gut and the shoreline south of the gut
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are eroding at a rate of 8 feet per year thereby allowing high energy wave climates and
sediment to pass between Hog Neck and Rhodes Point. Stabilization of the southern
shoreline should cut down on the sediment load that has been smothering the SAV south
of Rhodes Point. In addition, stabilization of this shoreline will ensure that the Hog's
Neck Barrier Island continues to afford protection to Rhodes Point, thereby reducing
potential for future damage and creating more quiescent conditions in the SAV beds. In
addition, the Federa channel from Rhodes Point through Sheep Pen Gut shoals rapidly
after dredging. For these reasons, several plans were considered to protect the mouth of

Sheep Pen Gut.
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4.6.1.a Shoreline Stabilization. Two plans have been developed to place a structure
against the shoreline at the mouth of the gut. The first involves placing a continuous
rubble mound structure with crest elevation +3 feet MLLW offshore. The area between
the structure and MHW of the land would be filled to with dredged material and planted
with wetland vegetation. The second shoreline armoring plan is to place continuous 45-
foot circumference geotextile tubing offshore to attain a crest elevation of +3 feet MLLW.
Again, the area between the tube and MHW of Hog Neck would be filled with dredged
material and planted with wetland vegetation. Either of these plans would create 15 acres
of wetlands, would stabilize the southern shoreline of Sheep Pen Gut, and tie into the

existing tubes along Hog Neck The reduced erosion afforded by either of
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these aternatives should cut down on the sediment load that has been smothering the SAV
south of Rhodes Point. The decreased wave energy anticipated due to a reduced “funnel
action” at the mouth would cut down on the damage to Rhodes Point and would help to
create more quiescent conditionsin the SAV beds.
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4.6.1.b Single Jetty. A single stone jetty placed to the north of Sheep Pen Gut, in
conjunction with one of the shoreline plans described above, would offer greater
protection to the mouth of Sheep Pen Gut (see[Figure 4.2, Alternatives 1 and 4). A jetty
would also reduce the erosion rate north of the mouth, and would provide protection
against shoaling in the Federa channel. Two single-jetty plans were formulated. The first
includes a 600-foot jetty with a crest elevation of +3 feet MLLW protruding
perpendicularly from the shoreline. The second plan consists of realigning the channel to
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extend from the mouth of Sheep Pen Gut directly to deep water, without the current
bends. The jetty would be 3,000 feet in length and have a crest elevation of +3 feet
MLLW.

4.6.1.c Twin Jetties. Two stone jetties, one placed north of the mouth and one south

would provide even greater benefits than the previoudly discussed plans (see[Figure 4.2, |
Alternatives 2 and 3). The two jetties would create a new mouth for the gut that would be

narrow and non-erosive. The southern jetty would prevent shoaling from the south as

well as offering protection from southerly storms. The first alternative includes a 400-foot

southern jetty which goes from the shoreline to the bend in the channel, and a longer

(1,400-foot) northern jetty that follows the path of the channel. The second alternative

includes realigning the channel so that it goes straight from the mouth of the gut to deep

water in the Bay. Two 3,000-foot jetties would protect the mouth and the channel from

either side.

4.6.2 Tylerton

Previoudly calculated estimates indicate that the shoreline along the southern end of
Tylerton is experiencing an erosion rate of about 1-foot per year. The shoreline along the
southern part of Tylerton is at the road. Monthly high tides and storms cause flooding of
theroad. The remainder of the shoreline, to the west, is bulkheaded, and, therefore, it was
not thought that erosion was a problem there. The bulkheading, however, is generdly in
disrepair and in need of replacement. Plans for protecting the shoreline areas of Tylerton

were analyzed (Figure 4.3)|

4.6.2.a Western Shoreline. This plan includes 2,200 feet of protection placed aong the
western shoreline of Tylerton. Revetment and wooden bulkheading were considered.
Stone is usualy preferred due to environmental and cost advantages over bulkheading.
Bulkheading has only a dlightly lower first cost of construction than stone revetment, yet
its anticipated life is much shorter. In addition, bulkheading is detrimental to shallow
water habitat due to scour caused by wave action against the structure. A plan for a
geotextile tube placed along the shoreline was also considered but was eliminated due to
the difficulty of placement given the number of piers and other obstructions, the potential
for damage in a high-use area, and the inconvenience that such alarge barrier would cause
to the citizens of Tylerton.

4.6.2.b Southern Shoreline. The construction of a series of segmented breakwaters to the
south was considered. The breakwaters would be 100 feet in length, would have a crest
elevation of +3 feet MLLW, and would be separated by gaps of 100 feet. The
breakwaters could be constructed of stone or geotextile tubes.

4.6.3 Ewell

Through public coordination efforts with the residents of Ewell, it was determined that the
most pressing need in the area was to repair the breaches along the western shoreline of
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the Martin Wildlife Refuge (see[Figure 4.4)] Residents from Ewell and representatives
from USFWS agree that these breaches are causing, or at least exacerbating, the loss of
SAV in Big Thorofare and causing increased rates of shoaling in the Federal channelsin
the area. The increased wave action is becoming a hazard to navigation as well as causing
increased rates of erosion to portions of Ewell.

N

Shoreline
Protection

~
-

-
—
-_— -
N Breakwaters

Figure 4.3
Tylerton
Alternatives

One dternative developed to repair the breaches includes placing geotextile tubes to the
outside (Bayside) and inside (Big Thorofare side) of the breach and filling in between with
dredged material. The created land would then be planted with wetland vegetation.
Another plan involves the construction of offshore segmented breakwaters. These
breakwaters would be made of stone or geotextile tubes. Alternative plans were
considered to protect only the southern end of the peninsula and to protect the entire
length of the peninsula. 1t is likely that the breach repair and segmented breakwaters will
both be required to accrue the maximum benefits over the project life.

Drawing is not to scale
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4.6.4 Martin Wildlife Refuge

As discussed in the previous section, the coves along the north and east shorelines of the
Martin Wildlife Refuge are in various states of degradation. Although the coves are till
very productive, they have lost habitat value recently and are in danger of further
degradation. Fog Point Cove, Back Cove, and Terrapin Sand Cove have all shown a
decrease in SAV since the early 1990's. Although there are other coves that could
potentialy be repaired, these three have been chosen due to their continued ecological
value and uncertain future. If the projects for these coves are successful, then other less
productive, more degraded, coves could be formed aong other shorelinesin the area. The
restoration of the three coves is considered as one plan. The coves would be reformed
using armor stone breakwaters to protect them from the open water (see[Figure 4.5). The
breakwaters would be 100 feet in length and would be segmented with 100-foot gaps in
between. The other alternative involves the same strategy using geotextile tubes.
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4.7 OTHER PROBLEMS AND OPPORTUNITIES

The following issues were brought to the attention of the study team but were not
analyzed in depth during the reconnaissance study. Due to the scope of a reconnaissance
study and the need to rely on available information, the larger, more immediate concerns
were addressed more completely, and recommendations were made. These other issues
not fully developed during the reconnaissance phase are potentially within Federal
jurisdiction and in the Federa interest. Due to the lack of detailed study or background
information, the following are not recommendations, rather, preliminary problem
identification and discussion.

1. Sanitary Sewerage - Removing the sanitary facility in Tylerton due to extremely
low flows has been discussed by local agencies. Nontraditional solutions could be
considered and studied. The sludge from the sanitary facility that serves Rhodes
Point and Ewell is dried and burned at the incinerator. It is then shipped to
Crisfield and placed in an upland dump. Perhaps it would be more beneficia to
use the dudge mixed with sand on the idand.
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2. Aquaculture - For the past few decades, oyster harvests have plummeted to all-
time lows. Over-harvesting, pollution, and disease have resulted in near
decimation of the oyster population in the Chesapeake Bay. For many years,
oysters were not only the economic mainstay of the idanders, but also a
tremendous benefit to the overall hedth of the Bay. The Corps has experienced
Some success in creating active oyster bars, and this activity could be expanded.
Due to the scarcity of oysters, it may be wise for the islanders to become involved
in a program of aguaculture, or oyster farming. Spat from the existing facility on
Ded Idand, or from a new facility that could be constructed on Smith Island,
could be planted on local bars or raised in an upland facility. The juvenile oysters
could then be raised to market-size in low-disease areas further north in the Bay or
elsawhere. This type of aguaculture would be beneficial to the economy of Smith
Island as well as to the health of the Bay. An unsuccessful attempt at aquaculture
in the past should be reviewed to identify changes that could result in success.
Aquaculture of other species should also be considered.

3. Spray on Marsh - Due to the threat of continuing erosion and sea-level rise, the
future health of the island is contingent on the addition of land mass, not just its
maintenance. A concept that is gaining popularity is marsh spraying. This action
involves placing athin layer of dredged material on top of wetlands. Placement in
wetlands has rightly been taboo for many years, but a layer on the order of less
than an inch would not harm the wetland ecosystem and would allow the wetlands
to maintain an elevation above therising MLLW.

4. Officid DMMP - It will be an objective of the feasibility study to lay out a
dredged material management plan (DMMP) for the future maintenance of the
Federal channels. To lay out the future placement of dredged materia will require
a catalogue of possible placement sites. Identification of erosive areas and plan
aternatives can be ranked for future maintenance cycles. The DMMP should
consider uses such as oyster bar and SAV bed creation, and wetland spraying, as
discussed above. For example, a prime DMMP project would be creation of
artificia islands to protect the area south of Tylerton for SAV recol onization.

5. Creating and Improving Upland Areas - Material from maintenance dredging
was at one time placed upland in contained facilities. There is some desire to
restore these areas to wetlands and to use the material to construct additional
wetlands, oyster bars, SAV beds, or other habitat. These new upland areas are
also very popular with the local residents for recreation areas (such as the
baseball field in Tylerton), and with migrating waterfowl as roosting areas.
These areas may aso be useful for construction of hatcheries or oyster farming
establishments.  Since upland is so rare on Smith Idand, these former
placement sites should be viewed as assets and studied to determine the best
use for them. Representatives of USFWS have suggested a program of
phragmites control and vegetation
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planting that could be accomplished on these sites to improve their value as
rookeries.

6. Further Definition of Erosive Areas - Since the reconnaissance study relied on
existing information and anecdotal data, it can not be considered a comprehensive
review of al of theidand's erosion problems. This analysis would likely go hand-
in-hand with the establishment of an official DMMP.

4.8 PROBLEMS AND OPPORTUNITIES FOR NON-FEDERAL INTERESTS

The following list is not meant to be comprehensive, nor has each item been studied to the
point of making absolute recommendations. These problems and plans are presented to
more fully document the concerns of the island residents and other interested parties.
Some of these items may be revisited during further study; however, it is not likely that the
Federal government could participate in the solutions, due to the nature of the problems.
It is hoped that readers of this report who represent other public or private organizations
may be able to aid in a solution to these problems, thereby affecting positive change to the
idand.

1. Tourism/Eco-Tourism - The residents of Tylerton are currently working on a plan
to promote tourism in their town. Additional money will be required to fully
implement their plan. Wildlife tours and birdwatching are promising alternatives if the
USFWS would grant permission to the residents to guide tourists through the refuge.
A dstate park with camping facilities could be established on the idand. Bed and
breakfasts are becoming more popular on the idand. Another one is opening in
Tylerton in May.

2. Schools - Thereis no high school or middle school on the idand, and daily travel by
school boat to Crisfield is sometimes difficult. Last year's closing of the Tylerton
elementary school meant that the state’'s last one-room schoolhouse was closed and
that the Tylerton students would have to travel to Ewell each day for class. The
residents of Smith Idand have had discussions with the county school district before
these decisions were made. The islanders till cite the required travel to Crisfield as a
major source of dissatisfaction. Some have moved to the mainland for this reason.

3. Fery Service - If tourism is to flourish to the benefit of al of the idand, the ferry
service from Crisfield must be reliable and accessible. A schedule coordinated among
the ferry captains serving the island could provide more frequent and reliable access.
The local residents also cite the ferry service as a problem, and a magor expense.
Perhaps a system of special fares or monthly passes could be offered to the residents.
Surely thisis a supply and demand issue. If there were more tourism dollars available
to the ferry operators, it is likely that they could, in turn, offer better rates or monthly
passes to the residents of the island.
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4. Business Possbhilities - The recently opened crab-picking co-op in Tylerton
represents a fledgling business with growth potential. The idanders could use help in
marketing and distribution. Soft shell crabs, cakes, arts and crafts, and other hand-
made items could be marketed not only to visitors to the island, but al over the state
and beyond. Computer internet based business could flourish here. Agencies and
businesses that study the Chesapeake Bay or sea life could set up offices on the idand.
Aquaculture, particularly of oysters, also holds promise.

5. Roadways - A recurring complaint of the islanders is the inadequacy of the roads.
It is true that road work on the idand is very costly, but it seems that many of the
roads may not have been well constructed in the first place and, therefore, require
constant maintenance. The roadways are not raised and frequently become impassable
due to flooding. A raised roadway may also act as a levee and aid in flood control.
During conversations with Somerset County government representatives, it became
apparent that the lack of roadway funding within the county is to blame for the
difficulty in maintaining the roadways.

6. Parking in Crisfield - The study team encountered this problem, and it was aso
identified by the idanders. When one wishes to visit Smith Idand, parking in Crisfield
is limited. Most areas are restricted to local business clientele. This is more than a
dight inconvenience. Providing parking in Crisfield would aso be a potentia business
opportunity.

7. Erosion at Entrance to Ewell - Traffic in the channel that leads through Goat Island
from Big Thorofare to Ewell causes erosion on either side and allows more wave
energy into Ewell. A structural solution is likely not in the Federal interest, but there
should be a no wake zone in the area. Perhaps local effort could result in construction
of astructural solution.

8. Limited Use Permission for the Martin Wildlife Refuge - Before Federal takeover
of the refuge, the idlanders used the area for hunting, “proging,” and fishing. The law
now states that they are not allowed to use the land at all. Perhaps some sort of
limited-use exemption could be allowed such as is granted to Native Americans
throughout the country. The limited-use exemption could include guided tours as
discussed in the Eco-tourism section above.

9. Mosquito Ditches in Tylerton - The residents of Tylerton have indicated that the
mosquito ditches that were dug in the town are widening and becoming a threat to the
houses. Apparently the ditches alow water to flood the town from the east. The
problem has been worsening in recent years. During the course of the study, the study
team identified state and county representatives with some jurisdiction over the
ditches. It is hoped that these representatives along with the islanders can reach a
solution amenable to both sides.
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10. Emergency Helicopter Landing Pads - Since the only way for emergency medical
care to reach the idland is by helicopter, it is imperative that proper landing areas are
available. Currently, the helicopters must oftentimes land on the roads, thereby
blocking off all traffic. A raised area in each town should be constructed above flood
levels for this necessary service.
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Section 5

Plan Description and Evaluation

Alternative plans were formulated and evauated for each of the magor problem areas
discussed in[Section 4. The aternative plans considered in the reconnaissance study
include the “Without Project” plan to determine the impact of not implementing any of the
measures outlined in this study. Each plan can then be compared to the “Without Project”
or “do nothing” plan to determine the plans benefits. For each area, plan and aternative
considered Table 5.1 presents the initial construction cost and the total implementation
cost. The total implementation cost includes the initial construction plus the estimated
design and construction management costs.

5.1 WITHOUT PROJECT PLAN

The without project plan represents the base from which al changes are measured. It is
the most probable future condition without providing any of the aternative plans for
environmental restoration and protection discussed later in this section. Much of the
without project condition is obvious upon a cursory survey of the isand. Thousands of
years ago, Smith Island was part of a peninsula that encompassed Tangier Island to the
south, South Marsh and Bloodsworth Islands to the north and formed the western
shoreline of the Nanticoke River. Over time, as the water level rose and erosion
continued, the peninsula turned into islands which in turn changed to wetlands and became
uninhabitable. The magority of the land in the Smith Island complex is now marsh and is
uninhabited outside of the three towns of Ewell, Rhodes Point and Tylerton.

It is expected that these trends will continue and could result in loss of the remaining
Chesapeake Bay islands. Without some form of protective action, the future existence of
Smith Idand is questionable. The last remaining example of an early American fishing
village culture in Maryland will be lost forever. In addition, the loss of land and shallow
water habitat will be a significant environmental loss to the Chesapeake Bay.

5.1.1 Populated Areas, Social Setting

The towns of Ewell, Rhodes Point and Tylerton are protected to various degrees from
eroson. Most of the protection is in the form of old, decaying bulkheading that is of
limited value and erosion continues to threaten each town. Navigationa problems such as
the rapid shoaling of the Sheep Pen Gut channel, the channels in Big Thorofare and in
Tyler Creek continue to worsen and the recent drop-off in SAV is of great concern.
Navigation is extremely important to the islanders since the three communities currently



utilize 150 fishing boats per work day in the vicinity of the isand. Nearly 60 percent of
the fleet are tong boats and 40 percent are scrapers or other crab boats; athough 80
percent of the fleet is used for both purposes. It is likely that the isand will continue to
suffer from a loss of population that ultimately would lead to a loss of the Smith Island
culture. A more detailed discussion of the anticipated future conditions is provided in
Section 2.6.1.

5.1.2 Economic Conditions

The economic effects of the identified problems and needs on Smith Idand were
investigated and are quantified in Bection 2.6.2. The immediate effects of shoreline
erosion and channel shoaling are evidenced in the towns of Rhodes Point and Tylerton.
These effects include increased time and fudl to navigate around the shoaled channels,
vessel damage incurred during low tide, and the annual cost of increased maintenance on
the roads, docks, ramps, utilities, and revetments attributable to the shoreline erosion and
incremental breaching of Smith Idand. These effects were quantified for current
conditions in athree year timeframe. In addition, magjor effects resulting from continuous
shoreline erosion were estimated for the five year time horizon. While the existing
quantification of damages and potential benefits focuses on the parts of Rhodes Point and
Tylerton most vulnerable in the near term, the entire idand is susceptible to damages from
shoreline erosion, tidal flooding and storm damages. Quantifying existing condition
damages after year 5 is not projected. After year 5, if nothing is implemented to prevent
the continued erosion, the idand’'s economic, cultural, and physical viability will be
threatened in the near term. Consequently, the inhabitants entire way of life may no longer
be sustainable. Therefore, after year 5, catastrophic damages would most likely begin to
occur. This report takes a conservative approach to existing condition damages and does
not attempt to quantify the enormity of the expected damages that will begin to accrue
after year 5. Longer term economic damages will be addressed in the next phase of study.
Of equal importance is the concomitant loss of submerged aguatic vegetation and
wetlands largely resulting from the continuous erosion of the island’s shoreline and
increased sedimentation in the channels. The existing condition damages for the four
potential project areas are summarized in[Section 2/6.2.

5.1.3 Environmental Resources

Under the without project conditions, the Smith Island complex is expected to continue to
erode and to experience increasing problems of flooding and habitat loss. These problems
will result in prolonging the current trends in loss of environmental resources including
land, SAV, and the living resources they support. Erosion of the western shore of the
island will result in the erosion of vegetated wetlands and beaches south of the Thorofare
Channel. The shoreline north of the jetties will also continue to erode, resulting in a loss
of wildlife habitat as wetlands and small vegetated upland areas along the shore are lost.
As the existing breaches between the Bay and the protected interior waters continue to
widen, increasing wave energy and sediment from the Bay will move into formerly
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quiescent areas, resulting in further loss of SAV. On the north and east shores of the
Martin Refuge, the continued erosion of the spits of land that form the coves will result in
aloss of the protected interior waters that provide valuable agquatic habitat, including SAV
beds. These SAV beds help to support the livelihood of the idanders. The without
project condition of the island’s environmental resources will be a gradual change in the
types of habitat and a reduction in the rich mix of habitats currently provided by the isand.
Over time, it is expected that there will be a near total loss of the valuable environmental
resources that exist today on Smith Island.

5.2 RHODES POINT

As discussed in Section 4, The main water resources problem identified in the Rhodes
Point vicinity involved the erosion at the mouth of Sheep Pen Gut. The following
alternatives were considered: Plan 1 - stabilization of the shoreline at the mouth of the
gut, Alternative 1 utilized geotextile tubes, and Alternative 2 utilized stone; Plan 2 -
various jetty alternatives, Alternative 1 included a single 600-foot jetty, Alternative 2
included twin jetties, one to either side of the existing channel, Alternative 3 included a
single jetty aong the north side of a realigned channel, and Alternative 4 included twin
j€etties protecting a realigned channel. Further discussion of the alternativesis contained in
Section 4, [Appendix Cl and[Appendix B-3] Detailed discussion of the economic analyses
of the alternatives, and calculations of annua benefits and costs are presented in
[B-3. Theresults of the justification exercises, and the recommended alternatives follows.

In comparison, for Plan 1 at Sheep Pen Gut, Alternative 1 ($64,831) costs 27 percent less
than Alternative 2 ($89,350) on a total annua cost basis. By initial construction cost
comparison, Alternative 1 ($575,000) is 55 percent less costly than Alternative 2
($1,040,000). Therefore, in terms of cost effectiveness, Alternative 1 is the preferred
alternative given both aternatives perform the same function of protecting Rhodes Point
from further shoreline erosion and in essence, preserving the town. The annual cost of the
preferred Alternative 1 is $64,831 which would equal less than half of the potential annual
benefits claimed ($139,358) in the Sheep Pen Gut vicinity. Of environmental significance,
Alternative 1 creates 75 acres of SAV. The total implementation cost of $678,500 results
in an average cost of $9,047 per acre of created SAV habitat.

For Sheep Pen Gut, Plan 2, the initial construction costs are: Alternative 1 ($595,000);
Alternative 2 ($1,800,000); Alternative 3 ($5,600,000); and Alternative 4 ($2,900,000).
In comparison, for Sheep Pen Gut, Plan 2, total annual costs are: Alternative 1 ($51,118);
Alternative 2 ($154,644); Alternative 3 ($443,115); and Alternative 4 ($249,149). Given
that the four aternatives do not perform the same function, an analysis based on relative
costs and anticipated project benefits from each aternative is warranted.
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Alternative 3 is eliminated since it cost nearly three times and much as Alternative 2 on an
annual basis and has limited additional benefits based on this analysis. Alternative 4 isaso
eliminated since it costs 1.6 times as much as Alternative 2 on an annua basis and does
not provide protection to the channel from the southern approach. Although Alternative 2
costs three times more than Alternative 1, Alternative 2 functions to completely stabilize
the Sheep Pen Gut shoreline from both the north and south, provides substantial
navigational benefits, and provides substantial erosion protection in the Rhodes Point
vicinity. Exact navigational benefits have not yet been calculated. Such an activity
requires models and/or sediment budget analyses, and will be conducted in the feasibility
phase. It can be assumed that the current situation of the channel being shoaled within
months of maintenance and dredging every 3 to 5 years will be vastly improved upon.
Given the costs to watermen of the shoaled channel (see[Section 2/6.1) and the cost of
dredging and dredged material placement (approximately $900,000 for 1997 maintenance,
although this contract included other areas as well), navigationa benefits could be
tremendous. More notably, Alternative 2 adds 75 more acres of SAV to the vicinity of
Rhodes Point compared to 25 acres for Alternative 1. The total implementation cost of
$2,124,000 for Alternative 2 results in an average cost of $28,320 per acre of SAV
habitat. Although plan preferences are discussed in this section, all alternatives will be
reformulated and re-evaluated in the next phase of study.

5.3 TYLERTON

The erosion and flooding problems being experienced at Tylerton were discussed in
Section 4. Two plans have been considered with two alternatives defined per plan. Plan
1 addressed the erosion of the western shoreline. Alternative 1 is a wooden bulkhead and
Alternative 2 is a stone revetment. South of Tylerton, Plan 2 alows for the construction
of a breakwater to help protect the shoreline, aid in SAV growth, and to help reduce
flooding. Alternative 1 included a geotextile tube breakwater, and Alternative 2 includes a
stone breakwater. The following paragraphs summarize the results of the plan selection
analysis. For more detail, and B-3.

For Plan 1, the stone revetment (Alternative 2) is preferred to the wooden bulkhead
(Alternative 1) in terms of annual cost and environmenta preference for protecting the
west side of Tylerton. Alternative 2 with an annua cost of $121,138 functions strictly as
shoreline protection encompassing storm damages, flood protection, and erosion
protection for Tylerton and aso decreases sedimentation in the water currents. The annual
cost of the preferred Alternative 2 is $121,138 which would equal nearly 75 percent of the
potential annual benefits claimed ($164, 767) in the Tylerton vicinity.

For Plan 2, Alternative 1 and Alternative 2 are both segmented breakwaters south of
Tylerton and perform equally well. Alternative 1, the geotextile tube is 75 percent of the
cost of the Alternative 2 on an annua cost basis and is likely the preferred alternative. The
annual cost of Alternative 1 is $29,315 and functions to stop further erosion on the
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southern edge of Tylerton which will also help to reduce storm damages and flood
damages from the south. This alternative serves to preserve the town and prevent further
loss of wetlands. Alternative 1 would create 12 acres of SAV. The total implementation
cost of $306,800 resultsin an average cost of $25,567 per acre of created SAV habitat.

5.4 EWELL - BREACHES

As discussed il Section 4, the focus of plan formulation in the Ewell area was on the
breaches along the western shoreline of the Martin Wildlife Refuge from Swan Idand to
the mainland. Plan 1 for this area included using geotextile tubes and fill to repair the
breaches. Plan 2 involved four aternatives for segmented breakwaters including the
breach repair of Plan 1 to protect the repaired sections and the rest of the area from future
breaches. Alternatives 1 and 2 used geotextile tubes to create the segmented breakwaters
off-shore. Alternative 1 included repairing the breaches as well as protecting the southern
end of the peninsula with breakwaters while Alternative 2 repaired the breaches and
protected the entire length of the peninsula. Alternatives 3 and 4 mirrored 1 and 2 except
that they were constructed of stone. A detailed description of these aternatives is in
[Appendix 0. Detailed analyses of the recommendations that follow are presented in
Appendix B-3.

Plan 1 is an attractive plan because, at a relatively low initial cost, the three breaches will
be filled in by geotextile tubes and will create 270 acres of SAV. In addition, 5 acres of
wetlands will be created. The total project implementation cost of $967,600 divided by
270 acres results in an average cost of $3,584 per acre of created SAV habitat. This does
not include the additional benefit of the 5 newly created acres of wetlands. In addition,
shoaling will decrease in the navigational channel used by al the idand watermen and
recreational visitors. Plan 1 would rectify the immediate need along the western shoreling;
however, it would not prevent new breaches from forming, and the repairs may be subject
to flanking. For these reasons, Plan 2 was developed to give dternatives for a more
complete project.

For Plan 2, Alternatives 1 and 3 are not preferred alternatives since they both protect only
the lower portion of the northwest coastline and would therefore allow future breaches in
the northern shoreline by not protecting the function of the geotextile tubes over time.
Alternatives 2 and 4 protect both the north and south portions of the northwest coastline
in addition to the geotextile tube breach repair. Although the additional benefits of the
breakwaters are difficult to quantify, the breakwaters are necessary to maintain the
benefits of the geotextile tube breach repair. Alternative 2, the geotextile tube
breakwaters, has an initial cost of $1,230,000 while Alternative 4, the stone breakwaters,
has an initial cost of $2,540,000. Stone structures are generally preferred in high energy
wave climates, such as the Swan Idand vicinity, where they have successfully functioned
in the past; therefore, the islanders and contractors are more comfortable with them. Due
to this accepted preference of stone structures and the required replacement of the
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geotextile tubes in 25 years, Alternative 4 would likely be recommended. A more detailed
analysis of these alternatives will be conducted during further study.

5.5 MARTIN WILDLIFE REFUGE - COVES

As discussed inSection 4, geotextile tubes or stone would also be placed to restore the
protective function of the three eroding coves on the north and east shorelines of the
refuge. Construction of the barriers, as segmented breakwaters, would protect hundreds
of acres of formerly quiescent waters. The continuing erosion of the enclosing landforms
has opened extensive areas within the coves to the increased wave action that can damage
SAV. Asthe coves have eroded the amount of SAV in the coves has declined, see
3.1 and[Table 3.1

Coves, Plan 1, Alternative 1, is Geotextile Tube Breakwaters for three coves in the Martin
Wildlife Refuge -- Fog Point Cove, Back Cove, and Terrapin Sand Cove. Coves, Plan 1,
Alternative 2, is Armor Stone Breakwaters for three coves in the Martin Wildlife Refuge -
- Fog Point Cove, Back Cove, and Terrapin Sand Cove. A detailed analysis of these
aternativesisin

Alternatives 1 and 2 perform the same shoreline protection function. Both would prevent
further loss of wetlands and create 421 acres of SAV. Alternative 1 is a preferred plan
because it has a relatively low initia cost of $755,000. Shoreline protection for three
northeast coves will be provided by a series of segmented geotextile tube breakwaters.
The tota implementation cost of this aternative is $890,900 (seg Table 5.1) resulting in a
cost of just $2,116 per acre of created SAV habitat. This does not include the value of
threatened habitat that will be spared as aresult of this project. The alternatives will be re-
evauated in the next phase of study.

5.6 SUMMARY OF ALTERNATIVES

The recommended plan for Smith Island was not determined during the course of this
study; however, this report indicates that projects exist at each of the four main identified
problem areas that are in the Federal interest and warrant further study. At Rhodes Point,
protection of the mouth of Sheep Pen Gut using geotextile tubes along the southern
shoreline, and constructing twin jetties aligned along the current channel, or some other
means, iswarranted. At Tylerton, it is warranted for the western shoreline to be protected
by a stone revetment and the southern end of town to be protected with a geotextile tube
segmented breakwater. At Ewell, repairing the breaches aong the western shoreline of
the Martin Wildlife Refuge is warranted. A justified plan includes repairing the breaches
with geotextile tubes and then constructing a series of stone segmented breakwaters to
protect the western shoreline from further breaches. Finally, the coves along the north and
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northeast sides of the Refuge should be reconstructed and protected using geotextile tube
segmented breakwaters. It is the conclusion of this study that these alternatives are in the
Federa interest, warrant further study, and will be of great social and economic benefit to
the people and to the environmental resources of the island.

5.7 PUBLIC REACTION

Reaction to the aternatives by the various publics involved in the planning process have
been strongly supportive. Preliminary alternative solutions were developed based on the
values and concerns expressed by island residents, with input from other interested parties
and participating agencies. The alternatives were screened to eliminate those that were
technically unfeasible or unacceptable to the publics that participated in the study, and as
more detailed plans for the recommended aternatives were prepared, they were again
reviewed by the participating publics. This conservative approach to public involvement -
checking and re-checking the acceptability of the study products with the customer -
resulted in a consistently high degree of communication, no surprises, and strong
endorsement of the project alternatives by all of the participating publics. The Smith
Island watermen have shown a preference for stone structures over geotextile tubes. This
opinion is understandable since their familiarity with the tubes is low. The idanders are
unanimous in the opinion that either method is acceptable as long as the structures
accomplish their goal.

5.8 ESTIMATE OF FIRST COSTS

Quantities and cost estimates were developed for the aternative plans with suitable
assumptions and modifications as necessary for cost estimating at the reconnaissance level.
The estimate of construction costs are awardable contract amounts based on a February
1997 price level. The estimates were based on readily available cost data, experience on
similar jobs (including the past two geotextile tube placements at Hog Neck), and standard
cost estimating guidelines. Contingencies varied based on the type of construction
recommended. The cost for pre-construction engineering and design (PED) and
construction management (CM) were not included for the purposes of plan selection.

An allowance of 12 percent for PED is included here along with a 6 percent allowance for
CM in order to give redistic project implementation costs. gives a breakdown
of the implementation costs by aternative. These costs make the assumption that the
aternatives will be more fully studied during a feasibility phase first. Any project that is
constructed through a different authority would likely have different design costs
associated with it. If the bolded selections i Table 5.1 were constructed, it is anticipated
that 853 acres of SAV would be restored. At atotal first cost of $8,661,200, the cost per
acre would be $10,189. This, of course, would not include any derived economic benefits
(of which there are many).
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5.9 IMPACTS

This section describes the anticipated impacts of construction of the recommended plan.

Table 5.1
Implementation Costs by Project Alternative
(February 1997 price levels)
PED Costs | Constr. Mgt. | Construction Total
Rhodes Point
Plan 1 Goetextile tube $69.,000 $34,500 $575,000 | $678,500
Stone protection $124,800 $62,400 | $1,040,000 |$1,227,200
Plan 2 Single jetty $71,400 $35,700 $595,000 | $702,100
Twin jetties $216,000 $108,000 | $1,800,000 [$2,124,000
Two jetties/realign $672,000 $336,000 | $5,600,000 |$6,608,000
Jetty/realign channel $348,000 $174,000 | $2,900,000 |$3,422,000
Tylerton
Plan 1 Bulkheading $136,800 $68,400 | $1,140,000 |$1,345,200
Stone revetment $169,200 $84,600 | $1,410,000 |$1,663,800
Plan 2 Tube breakwaters $31,200 $15,600 $260,000 | $306,800
Stone breakwaters $55,200 $27,600 $460,000 | $542,800
Ewell - Breaches
Plan 1 Repair Breaches $98,400 $49,200 $820,000 | $967,600
Plan 2 Tubes, south protect $123,600 $61,800 | $1,030,000 |$1,215,400
Tubes, full Protect $147,600 $73,800 | $1,230,000 |$1,451,400
Stone, south protect $204,000 $102,000 | $1,700,000 |$2,006,000
Stone, full protect $304,800 $152,400 | $2,540,000 [$2,997,200
Martin Wildlife Refuge
Geotextile tubes $90,600 $45,300 $755,000 | $890,900
Stone breakwaters $279,600 $139,800 | $2,330,000 |$2,749,400
Total of bolded alternatives* $880,800 $440,400 | $7,340,000 |$8,661,200
*Note: Based on current cost estimates and environmental
considerations, these alternatives are preferred.

5.9.1 Social, Cultural

5.9.1.aSocia. Socia and cultural impacts of the project are expected to be predominantly
beneficial. As documented throughout this report, Smith Island survives as a remnant of a
colonia fishing village culture which was not uncommon 200 years ago, but which no



longer exists anywhere else in the Chesapeake Bay region. Part of the importance of the
Smith Idand culture is that it is still thriving, if not quite as dynamic as several decades
ago. The fact that it is a living culture, as contrasted with an artificialy preserved
settlement such as the colonial agrarian culture of Williamsburg, Virginia, makes it even
more worthy of protection.

The mores and ideals of the Smith Isand community today are based on rugged
individualism, socio-religious development in Methodism, the stress of a dependency on
ever-changing aguatic environments, and the characteristics of the farming and plantation
society that existed on the island prior to the early 1800s. In those days homes and small
settlements were scattered across the idand. However, as rising ground water levels made
the homes and fields untenable, the predominant island economy shifted to water-based
industries and island residents relocated onto the severa remaining high areas, forming the
three harbor communities that survive today. Preservation of the socia characteristics of
the early days on the island has resulted from the protection from outside influences
provided by the isand’s physical isolation and the clear preference of island residents for
their un-governed but community-centered traditions.

The social impacts of the project should be positive. Erosion protection and
environmental restoration would result in increased security for idand residents. The
restored SAV beds and navigation improvements would result in larger loca crab
populations and more efficient boat travel. Flood and storm protection provided by the
project would relieve much of the nuisance flooding that regularly occurs, fostering
development that now seems impractical, and creating more livable communities. It is
anticipated that the project will slow the migration of the younger generation who now
fear a limited future and encourage former residents to return to a more secure and
flourishing idand.

5.9.1.b Cultural. The aternatives developed during the reconnaissance study have only a
minor potential to affect the historical and archeological sites scattered across the island.
Traditionally recognized “historic properties’ are scant on Smith Idand. In fact, the
Maryland Historic Trust records that the sunken wreck of the Isand Belle, a mail boat
constructed in 1917 and in use for 60 years, is the only recorded property listed on the
National Register of Historic Places. Architectura investigations on the isand have
documented that the structures, in spite of their charm, have suffered sufficient loss of
integrity to disqualify them for listing on the National Register. However, because of the
rapid abandonment of most of the inland farms and small settlements during the time of
environmental and economic changes during the 1800s, it is likely that partialy or
completely submerged archeological resources dating to the 18th century remain intact
throughout the idand. Due to the fact that the integrity of many of these sites may be
threatened by erosion, an examination of the existing sites should be completed during the
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Feasibility Phase. Information gathered during this survey would ensure avoidance of
potentially significant sites, as well as contribute information to the history of the island.

5.9.2 Environmental

Environmental impacts of the project to the three communities and the Martin Refuge
would be predominantly beneficial, however, some temporary and localized negative
impacts would occur. Existing benthos at the project sites would be impacted both
temporarily and permanently, depending on their location relative to the construction. At
each project site, benthic organisms would be destroyed during the construction process.
This destruction would be permanent within the project footprint, that is, where placement
of a structure would permanently displace the existing habitat. Benthic organisms could
also be destroyed by construction activities in the general project area. However, it is
expected that outside of the project footprint the organisms would become reestablished
after construction, so the impact would be temporary.

Rhodes Point - Beneficial impacts resulting from the placement of geotextile tube buffers
at the mouth of Sheep Pen Gut would provide critical protection from the wave energy
that is now funneled in from the Bay and causes shoreline erosion, storm and flood
damage to the community of Rhodes Point, and sedimentation in the Shanks Creek SAV
beds. Negative impacts a Rhodes Point would include the destruction of benthic
organisms in the construction area, displacement of finfish, temporary and localized
turbidity caused by the dredging process, noise from construction equipment, and
temporary inconvenience to watermen who may not be able to navigate in the construction
area. Future construction of jetties at Sheep Pen Gut would result in similar impacts.
Since stone jetties would require a longer construction period, it is expected that the
construction impacts would be somewhat greater, although still temporary and localized.
Additiona beneficial impacts of the construction of stone jetties would include improved
habitat for fish and other organisms that would find cover in the interstices of the stone
Jetties.

Tylerton - Environmental impacts of the construction of a stone revetment and geotextile
tube segmented breakwater along the harbor shoreline and offshore of the southern end of
Tylerton would aso be predominantly beneficial. Permanent destruction of benthos within
the project footprint would occur, however. Temporary and localized negative impacts
similar to those at Rhodes Point would also occur, including destruction of benthos in the
construction area; displacement of free swimming organisms; turbidity, and noise. In
addition, construction of the stone revetment along the Tylerton harbor would result in
inconvenience to watermen as docking, crab shedding operations, and other tasks that are
carried out in the harbor were displaced during the construction period. The
environmental benefits of a stone revetment at Tylerton include protection for human and
other inhabitants of the idand and an increase in subtidal habitat provided by the interstices
of the stone structure. Placement of a geotextile tube breakwater south of the community
would provide protection to the island inhabitants and restore more quiescent conditions
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to the water between the structure and the shoreline. Breakwater protection for the cove
would stop the loss of land to erosion and create quiescent conditions between the
breakwater and the shoreline. It is expected that creating quiescent conditions could result
in the restoration of SAV or other wetland vegetation, such as marsh grass, depending on
the amount of sediment captured as the structure was overwashed.

Ewell, Martin Refuge - Constructing breakwaters and placing geotextile tubes and
dredged materia to close the widening guts and restore and protect the integrity of the
refuge shoreline north of the Thorofare channel would have beneficial environmental
impacts in the project area as well asin Lighting Knot Cove, in areas near Swan Island and
Channel Point Gut, and at Ewell. Negative environmental impacts would be localized and
temporary and include impacts similar to those resulting from the construction at Rhodes
Point and Tylerton. Negative impacts would include the permanent destruction of benthos
within the construction footprint and temporarily in the general construction area,
temporary dislocation of motile organisms, turbidity, and noise that may be disruptive to
wildlife. The construction would be scheduled during a time of year that minimized
impacts to SAV, crabbing operations, and refuge wildlife. It is not expected that
construction noise would impact residents of Ewell, located over a mile from the
construction area, or that navigation would be impeded. Beneficia impacts include
protecting island inhabitants at Ewell by reducing wave energy and erosion near the
community and reducing damage to SAV beds by restoring quiescent conditions and
decreasing sedimentation. It is anticipated that restoration of quiescent conditions would
support the recovery of SAV in the Swan Island, Channel Point Gut, and Lighting Knot
Cove areas.

Restoration of the eroded coves on the north and east shorelines of the Martin Refuge
would enclose approximately the same area of quiescent water that was protected by the
formerly existing landforms. The environmental impacts of restoring the protected area
within the coves are highly beneficial and offer the potential to regain hundreds of acres of
SAV that have been lost since 1990. Negative impacts would include the destruction of
benthos and temporary didocation of motile organisms in the construction areas.
Construction would be scheduled to minimize negative impacts to wildlife caused by
temporary and localized turbidity, noise, and construction activity. Because the project
location is within the refuge and several miles from the nearest human settlement,
construction noise would not be a negative impact to humans. Construction may cause
some disruption to the fishing activity that typically occurs outside the coves, however, it
would be temporary and localized.

5.9.3 Navigation, Employment

The employment of the idanders is amost entirely based on the seafood industry.
Therefore, navigation is of paramount importance to the livelihood of the iSanders. The
proposed actions would be of tremendous benefit to navigation and to SAV which in turn
leads to more abundant wildlife, including crabs. As discussed in Section 2.4, an acre of
SAV is edtimated to yield 160 bushels of marketable crabs every year. Since crabs are the
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mainstay of the Smith Island economy, saving and creating SAV in the vicinity preserves
the livelihood, economic stability, and, therefore, the culture of the idand. In the next
phase of study, hydraulic modeling and/or sediment budgets will be conducted to quantify
the benefits of decreased shoaling rates. As discussed previously, the cost of dredging and
dredged material placement on Smith Island is quite high. The costs of detours
necessitated by shoaled channels is also high. The estimated dredging costs avoided will
be addressed in further study for each aternative.

5.10 NON-FEDERAL SPONSORSHIP

The potential non-Federal study sponsor in the Maryland Department of Natural
Resources. They are fully aware of their responsibility and have submitted a letter of
intent to that effect, which is contained in Annex A. The MdDNR has entered into cost
sharing agreements with the Baltimore District in the past.

5.11 IMPLEMENTATION SCHEDULE

Project implementation is dependent upon a variety of factors including the availability of
funds for the cost-sharing partners, the use of various authorities (see[Section 6), and the
timing of Federa versus state fiscal years. A preliminary implementation schedule has
been devel oped to describe the sequence of events that must occur under the typical Corps
of Engineers process. The time duration discussed below are estimated based on the size
and scope of the proposed projects. The estimated durations assume no lengthy delays or
problems which could sow progress. In the next section, other authorities will be
discussed that would lead to expedited project implementations for some of the study
recommendations.

A feasihility phase follows the reconnaissance phase, and is generally started within 3 to 6
months after completion of the reconnaissance report. During the 3 to 6 month interval
after submission of the report, a feasibility cost-sharing agreement (FCSA) is negotiated
between the Federal Government and non-Federal sponsor. The objective of the feasibility
phase is to identify the recommended plan in detail including the engineering,
environmental, and economic documentation which is necessary for project authorization.
The feasbility study usually requires 2 to 3 years to complete.

The Pre-construction, Engineering and Design phase (PED) is initiated soon after the
feasibility study is completed, while awaiting project authorization by the U.S. Congress
and after the execution of the PED agreement with the non-Federal sponsor. The
objective of the PED phase isto prepare a detailed design and cost estimate for the project
which was recommended at the completion of the feasibility phase. The PED phase also
includes preparation of plans and specifications for the first construction contract, and
usually takes 18 to 24 months, including necessary reviews.
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Section 6

Additional Project Considerations

At the outset of the reconnaissance phase, the Smith Island study was perceived as a
multi-purpose project which would seek to identify problems and aid in any and all areas
within the authority of the Corps of Engineers. Due to the scope of the study and the
limitations of a reconnaissance report, study efforts were focused on problem
identification and plan formulation of the major identified problems. Many other problems
and opportunities have presented themselves through the course of the study. Some of
these problems and opportunities could be researched further during continued study in
the feasibility phase. Other items are not within the authority of the Corps, but are
mentioned in the report so that other interested agencies or groups can be made aware of
the opportunities to aid in the survival of Smith Idand, its inhabitants, and the unique
culture of its people.

This section provides a discussion of additiona problems and recommendations identified
during the study, as well as avenues for implementation of the projects discussed within
this report.

6.1 FEASIBILITY STUDY

During the feasibility phase, the study team will more fully evaluate and analyze the
recommendations of the reconnaissance report (see[Appendix G). In addition, further
problem identification efforts will be conducted, and long range plans will be scoped. For
example; the Corps of Engineers has the responsibility to maintain al of the Federal
navigation channels in the area of Smith Idand. Normally the channels are dredged every
3 to 5 years. In the past, the dredged materia has been placed in upland containment
sites. More recently, the beneficial use of this material has been recognized as evidenced
by the placement of geotextile tubes and creation of wetlands along Hog Neck in the past
few years. During the feasibility phase, a long-range dredged material management plan
(DMMP) will be identified so that material dredged during future maintenance activities
can be placed beneficialy. Future beneficia uses include, but are not limited to, the
construction of an island south of Tylerton to protect the community and Tyler Creek
from wave energy and to aid in the re-establishment of SAV in the area, continued
landmass accumulation at the mouth of Sheep Pen Gut and along Silver 1sland on the west
side of the Martin Wildlife Refuge; and creation of SAV beds and oyster bars. Corps of
Engineers funding is in the proposed Federa budget for commencement of the feasibility
phasein Fiscal Year 1998.



6.2 AVENUES FOR IMPLEMENTATION

Due to the imminent danger of flood and storm damage to the residents of Smith Island,
and the small scale of recommended projects (i.e. costs of less than several million
dollars), aternative avenues of project implementation have been investigated. Some of
these potential avenues are discussed below. All of the options include local cost sharing
and, therefore, would be undertaken only with the support of a non-Federal sponsor. Any
implementation scenario would require full compliance with the NEPA process.

6.2.1[ Section 14 of the Flood Control Act of 1946

Section 14 of the Flood Control Act of 1946, as amended, provides authority for the
Corps of Engineers to develop and construct or repair streambank and shoreline
protection projects to protect endangered roadways, bridge approaches, public works
facilities such as water and sewer lines, public and private non-profit schools and hospitals,
and other public facilities. Each project is limited to a Federal cost of $1,000,000, which
includes project implementation costs for developing the plans and specifications and
construction. The sponsor is required to contribute 35 percent of the total project costs.

Section 14 is a viable aternative for protection of the western shoreline of Tylerton and
requires the award of a construction contract within 12 months of study initiation.

6.2.2 [Section 204 of WRDA 1992

Section 204 of the Water Resources Development Act of 1992, as amended, provides
authority for the Corps of Engineers to implement projects for the protection, restoration,
and creation of aguatic and ecologically related habitats, including wetlands, in connection
with construction, operation, or maintenance dredging of an authorized Federal navigation
project. Although thereis no per-project limit, the maximum annual Federal appropriation
limit for this authority is $15 million.

The non-Federal sponsor is required to contribute 35 percent of the total incremental
project costs. The incremental cost is the cost that exceeds the base construction,
operation, or maintenance dredging plan.

This authority could be used wherever geotextile tubes have been recommended. Projects
could be constructed in the area of the breaches northwest of Ewell, for example. This
authority could be used as an ongoing program of shoreline protection and wetlands
expansion through the use of geotextile tubes and backfill.
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6.2.3 [Section 1135 of WRDA 1986

Section 1135 (b) of the Water Resources Development Act of 1986, as amended, provides
authority for the Corps of Engineers to investigate, study, modify, and construct projects
for the restoration of fish and wildlife habitats where degradation is attributable to water
resource projects previously constructed by the Corps of Engineers. Project modifications
are limited to a Federal cost of $5 million per project. The non-Federal sponsor is required
to contribute 25 percent of the total project costs.

Since, as it was previoudy discussed, prior Corps projects have led to the conversion of
over 55 acres of wetlands to uplands or open water, there is an opportunity for the Corps
to construct a project under [Section 1135. A likely project for this authority would be
Plan 2 for Tylerton as discussed in A series of segmented breakwaters to the
south of Tylerton would allow for the growth of SAV, the cessation of wetlands erosion,
and over time the accumulation of new wetlands.

6.2.4 [Section 538 of WRDA 1996

Section 538 of the Water Resources Development Act of 1996 authorizes a project in the
interest of emergency erosion protection for Rhodes Point at a Federal cost of $450,000.
The project would include design (including al appropriate NEPA documentation) and
construction with a 65/35 cost share with a non-Federal sponsor. The non-Federal share
would be $242,000. If the Federal money isincluded in the Fiscal Year 1998 budget, and
if anon-Federal sponsor steps forward, design of the Sheep Pen Gut improvement project
to protect Rhodes Point could be initiated as early as October 1997. Reconnaissance-level
cost estimates show that Plan 1, Alternative 1 for Rhodes Point (as discussed in[Section 5)
could be constructed within the funding limits of this authority.

6.2.5 [Section 5[0 of WRDA 1996

Section 510 of the Water Resources Development Act of 1996 authorizes up to $10
million Federa cost, with a 75/25 cost share with a non-Federal sponsor, to be used for
the design and construction of projectsin the interest of environmental restoration, erosion
control, wetlands creation and protection, cultura resources, and other purposes. This
authority could be used to expedite implementation for projects to protect Tylerton, create
coves in the Martin Wildlife Refuge, and to repair the breaches northwest of Ewell.

6.3 PUBLIC SUPPORT

The public expressed strong support for the recommended aternatives. Preliminary
alternatives were reviewed by island residents, other interested parties, and participating
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agencies and technically unfeasible or unacceptable aternatives were eiminated. As
detailed plans for the recommended alternatives were prepared, they were again reviewed
by al participants in the planning process. The intensive public involvement program
employed frequent, extensive and candid communications among al participants and
resulted in a strong endorsement of the recommended plan.

During the February 1997 public meeting on Smith Idand (see[Section 3]1.1 and

[Appendix E) the project alternatives were presented. Although there was discussion as to
which solutions were best, there was unanimous support for the solutions to the identified
projects as presented. Idand residents have invariably expressed satisfaction with the
recommendations of this report and have written numerous letters of support for the study
findings to their state and Federal representatives.

There is also widespread agency support for the recommendations of this report. The
Maryland Department of Natural Resources is in general agreement with the findings of
this report and has provided a letter of intent to become the cost-sharing non-Federal
sponsor for future project activities. Representatives of the Chesapeake Bay Foundation,
US Fish and Wildlife Service, and other participating agencies, have provided consistent
encouragement and support for the project. There is tremendous interest from each of the
many study participants in expediting the implementation of the study recommendations.
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Section 7

Findings, Conclusions, and Recommendations

7.1 FINDINGS AND CONCLUSIONS

Findings of the reconnaissance phase for the Smith Island Environmental Restoration
and Protection study include the following:

1. Therich culture of Smith Island and its symbiotic relationship with
the Chesapeake Bay is unique in Maryland and extremely rarein
modern America. Projects designed to aid in the continuation of this
way of life arein the Federal interest.

2. Erosion is the primary threat to the island and the most pressing
concern of the residents of Smith Island. Erosion is also a threat to
the environmental resources of the Smith Island complex.

3. The recommended projects in the Federal interest are:

a) Emergency protection is needed at the mouth of Sheep Pen
Gut to prevent further erosion, loss of SAV in Shanks Creek,
and damages to Rhodes Point.  This protection would
stabilize and narrow the mouth of Sheep Pen Gut and would
consist of geotextile tubes and backfill. Twin jetties along the
current alignment of the charnel are also justified.

b) The town of Tylerton is in need of shoreline protection.
Construction of a stone revetment along the western shoreline
and segmented geotextile breakwaters to the south of the town
would provide the necessary protection.

€) The breaches along the western shoreline of Martin Wildlife
Refuge should be repaired in the interest of SAV, navigation
and storm protection.  The repairs may include geotextile
tubes and the placement of dredged material in conjunction
with stone off-shore segmented breakwaters.

d) There is a tremendous opportunity to protect and restore
shallow water habitat along the northern and eastern shoreline
of the Martin Wildlife Refuge through the restoration of
coves. Geotextile tubes can be placed where there once were
land spits and other areas to create the quiescent environment
required for SAV growth and productive shallow water
habitat.
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4. Further study by the Corps or other interested agency or group is
warranted in the interest of sewage treatment in Tylerton,
aquiculture, environmental education for island residents, mitigating
for sea-level rise, improving existing upland areas formed at
previoudy used dredge placement sites, wetlands creation,
establishment of an official dredged material management plan for
the Federal charnelsin the area, land planning and town design, eco-
and cultural tourism, ferry service, roadway improvements, and
other business possihilities.

5. There is strong support from non-Federal agencies to proceed with
projects to save Smith Island and to improve fish and wildlife
habitat.

7.2 RECOMMENDATION

In view of the findings during the reconnaissance phase of study, | recommend that
further studies of potential environmental restoration, erosion, navigation and storm
protection improvements for Smith Island be conducted and a feasibility report be
prepared. A more detailed discussion and overview of the feasibility phase is contained
inAppendix  B-2. | also recommend that other available project authorities be
considered for the most cost and time effective means for project implementation.

- RANDALL R. INOUYE, P.E.

Colonel, Corps f Engineers
t{ Commander and District Engineer
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Introduction

The Baltimore Digtrict, U.S. Army Corps of Engineers is conducting a Reconnaissance
Study to investigate the advisability of providing improvements on Smith Island, Somerset
County, Maryland and Accomack County, Virginia, in the interest of navigation, flood control,
erosion control, environmental restoration, wetlands protection, and other purposes. Smith Island
isacomplex of salt marsh idands separated primarily by narrow tidal creeks and shallow water
areas. Smith Island islocated in the Chesapeake Bay, approximately 12 miles west of Crisfield,
Maryland and 95 miles south of Baltimore; it constitutes some of the most productive fish and
wildlife habitat in the Chesapeake Bay.

This Planning Aid Report was prepared by the U.S. Fish and Wildlife Service to assist the
Baltimore Digtrict in its assessment of natural resource issues for Smith Iand. The report
provides information on existing biological conditions, distribution of sensitive resources,
potential environmental restoration opportunities, and recommendations for further study. Itis
submitted in accordance with the provisions of the Fish and Wildlife Coordination Act (48 Stat.
401, as amended; 16 U.S.C. 661 et seq.) and the Endangered Species Act (87 Stat. 884, as
amended; 16 U.S.C. 1531 et seq.).

Study Area Description

Smith Idand is located between Tangier Sound and the Chesapeake Bay (Figure 1). The
western shore of theisland is exposed to an open water fetch of 30 miles from the west,
southwest, and northwest. Because of this exposed position, the overriding water resource
related problemsin the study area are flooding and erosion, which are further exacerbated by
island subsidence. Although erosion, flooding, and subsidence constitute an obvious problem for
people inhabiting the three towns on the isand (Ewell, Rhodes Point, and Tylerton), important
natural resources are also threatened.

The Hog Neck marsh peninsulais an example of the magnitude of the problem. Hog
Neck emergent wetlands protect submerged aquatic vegetation beds occurring in Shanks Creek.
Almost al the SAV beds at Smith Island are located within protected interior shallow waters or
along the shoreline facing Tangier Sound. The western shoreline of the peninsula receded 2,000
feet between 1849 and 1968 (Maryland Geological Survey, 1975). Large acreages of vegetated
wetlands and SAV are lost throughout Smith Island every decade (Harrison, pers. com.).
Although the eastern shore of the island faces the more protected waters of Tangier Sound,
erosion and sedimentation are still a problem in certain aress.

Biological resources in and around Smith Iland are exceptionally rich and diverse. For
this reason the northern half of Smith Island (encompassing approximately 4,000 acres) was
acquired by the U.S. Fish and Wildlife Service, and now constitutes the Martin National Wildlife
Refuge. With the exception of the three towns, severa old dredged material disposa sites, and
small dune hammocks, Smith Idand is composed entirely of estuarine emergent wetlands bisected
by numeroustidal creeks. The study area has a salinity range of 12 to 19 parts per thousand
(Lippson, 1973), and a mean tidal range of 1.6 feet (Reed, 1997). Shallow waters within and



surrounding the island support some of the most productive areas for SAV in Chesapeake Bay.
These wetlands and aquatic beds in turn provide habitat for developing and mature species of fish,
invertebrates, waterfowl, wading birds, shorebirds, raptors, railbirds, aguatic furbearers, terrapins,
etc. Adjacent open waters support commercially important populations of crabs, oysters and
clams, and commercially and recreationally important populations of finfish. The extent of these
resources is examined in more detail below.

Habitat Types/Restoration Opportunities

Wetlands

Smith Idand is primarily composed of estuarine wetlands of the following wetland
classifications (Cowardin, et al. 1979):

Estuarine, Intertidal, Emergent, Persistent
Estuarine, Intertidal, Bar/Beach, Irregular Tidal
Estuarine, Intertidal, Flat, Irregularly Exposed
Estuarine, Intertidal, Flat, Regular Tidal

Estuarine, Subtidal, Open Water (unknown bottom)
Estuarine, Subtidal, Unconsolidated Bottom
Estuarine, Subtidal, Aquatic Bed, Vascular

O O O0OO0OO0OO0Oo

The dominant wetland speciesis black needlerush (Juncus roemerianus), with lesser
amounts of smooth cordgrass (Spartina alterniflora), saltmeadow hay (Spartina patens), salt
grass (Distichlis spicata), marsh elder (Iva frutescens), groundsel bush (Baccharis halimifolia),
saltmarsh bulrush (Scirpus robustus), waterhemp (Amaranthus cannabinus), and common reed
(Phragmites australis). Common reed, an invasive wetland plant of relatively low wildlife value,
is often associated with and dominates several old dredged material disposal sites on Smith Island.

Marsh areas are ecologically vauable not only for the habitat they provide for fish, birds,
mammals, reptiles, and invertebrates, but also for their production and export of detritus. Detritus
isavital component of the aguatic food web, and estuarine energetics are associated with the
linkage between wetland produced detritus and detritivores. Approximately two-thirds of the
major U.S. commercially important fishes depend on estuaries and saltmarshes for nursery and
spawning grounds (McHugh, 1966). Such wetland dependant species include menhaden
(Brevoortia tyrannus), bluefish (Pomatomus salatrix), sea trout (Cynoscion nebulosus) spot
(Leiostomus xanthurus), croaker (Roncador stearnsi), and drum (Pogonias cromis).

Smooth cordgrass, because of its position in the intertidal zone, is particularly valuable in
terms of detrital export. Its occurrence on Smith Island is somewhat limited, and impacts to this
vegetative community should be avoided. Of particular importance is a prominent stand of
smooth cordgrass which liesimmediately west of the southern tip of Rhodes Point. Wetland



restoration efforts should prioritize this species. Because marshes are effective in deterring
erosion, wetland restoration can also be used to protect fish, wildlife, and human habitats.

Uplands

The only upland areas are at the towns of Ewell, Tylerton, and Rhodes Point, and afew
other isolated hammocks, dunes and former dredged material disposal areas. Vegetative
communities found on the dune habitats are characterized by orache (Atriplex patula), Seaside
goldenrod (Solidago sempivirens), saltmarsh fleabane (Pluchea purpurascens), sea rocket (Cakile
edunata), American beach grass (Ammophila breviligulata), and switchgrass (Panicum
virgatum). Although these areas have less direct benefit to the aguatic resources of the estuary,
they are valuable habitats for avian, mammalian, and reptilian species, and aso help buffer interior
areas from erosion. Specific recommendations for protecting and promoting beach habitats can
be found in the proceeding sections of this report.

Upland forested hammocks are important nesting sites for wading birds. Twelve
hammocks on Smith Iland currently contain wading bird rookeries. Generally these hammocks
constitute isolated ridges surrounded by marsh and/or open waters, or are former dredged
material disposal sites which are a'so adjacent to marsh and/or open water. Hammock vegetation
is characterized by shrub and tree species such as wax myrtle (Myrica cerifera), groundsel bush,
black cherry (Prunus serotina), sassafras (Sassafras albidum), and hackberry (Celtis
occidentalis). Understory vegetation is comprised of vine species such as Japanese honeysuckle
(Lonicera japonica), poison ivy (Toxicodendron radicans) and blackberry (Ribes spp.). An
exception to the community described above are some of the old dredged material disposal sites.
Severd of these hammocks are primarily monotypic common reed. Restoration recommendations
targeting the upland habitats are found in the Colonial Waterbird Section of this report.

Submerged Aquatic Vegetation

Smith Island remains one of the most productive areas for submerged aquatic vegetation
in the Chesapeake Bay. Although the island has experienced some decline in this important
habitat type, as shown in[Figure 3.1] of the main report, Smith Island continues to exhibit
extensive SAV beds compared to much of the Tangier Sound region (VIMS, 1994). Eel grass
(Zostera marina) and widgeon grass (Ruppia maritima) are the dominant species, with widgeon
grass occurring in waters generally less than 3 ft. deep MLW and eel grass occurring in waters
greater than 3 ft. deep MLW but still within the photic zone. These grass beds are an important
ecological component of the estuary. They provide cover and food for juvenile fishes, molting
blue crabs (Callinectes sapidus) and many other crustaceans and mollusks, and are an important
food for many species of waterfowl. The beds also support alocally based crab scrape fishery.
As with the emergent wetlands, SAV beds contribute detritus to the estuarine food web. In
addition to its direct vaue to fish and wildlife, SAV helps to stabilize bottom sediments and
improve water quality. Almost all of the Smith ISland SAV beds, or potential SAV habitat, are
located within the protected interior shallow waters or along the shoreline facing Tangier sound.



The multi-agency Chesapeake Bay Program has produced a guidance document for
protecting SAV (EPA, 1995). The document recommends the following:

o] Protect SAV and potential SAV habitat from physical disruption.

0] Avoid dredging, filling, or construction activities that create additional turbidity
sufficient to impact nearby SAV beds during the SAV growing season (April 1 -
October 31).

o] Establish an appropriate undisturbed buffer around SAV beds to minimize direct
and indirect impacts on SAV from activities that significantly increase turbidity
(500 yard buffer during the growing season).

o] Preserve natural shorelines. Stabilize shorelines, when needed, with marsh
plantings as afirst alternative. Use structures that cause the smallest increasein
refracted wave energy where planting vegetation is not feasible (e.g. offshore
breakwaters).

o] Educate the public about the potential negative effects of recreational and
commercial boating on SAV, and how to avoid or reduce them.

Any Corps projects which result in improved water quality for the waters within and
surrounding Smith Island will benefit SAV. Restoration and creation of SAV beds are not usually
recommended to mitigate the loss of SAV through project impacts, as the technology to create or
restore SAV beds generally has not proven successful over the long term. Outside the realm of
compensatory mitigation, there may be opportunities to construct demonstration/experimental
SAV restoration projects. Such an opportunity exists at Drum Point Island, northeast of the
eastern approach to the Big Thorofare River.

A shoal occurring north of Drum Point Island provides wave protection to alarge SAV
bed north of Twitch Cove. Past winter storms have caused this shoal to migrate to the west;
decreasing the amount of shallow water protected and covering portions of the existing SAV bed
(Mike Harrison, pers. comm.). As an aternative to the previously used Twitch Cove open water
placement site, dredged material from the Federal Navigation channel at Twitch Cove could be
used to stabilize this shoal movement and restore addition acreage of SAV. Dredged-filled
geotextile tubes or rirap breakwaters could be placed channelward of, and parallel to, the existing
shoal. Dredged material capacity would dictate how far channelward of the existing shoal the
tubes or breakwaters are deployed. After tube or breakwater placement, dredged material could
be deposited between the existing shoal and tube or breakwater to an elevation which will support
SAV.

Another possible cause for SAV declinesin the interior reaches of Smith Island isthe
breaching of the heads of several tidal guts (Mike Harrison, pers. comm.). These breaches have
allowed sediments from the open bay to accrete in the islands interior. The subsequent change in
substrate type may be responsible for some SAV loss. These breaches are exacerbating idand
erosion. Projects aimed at closing the breaches would combat erosion, and might have a positive



effect on SAV recolonization. In particular, the following areas should be targeted:

Eroding shoreline north of Channel Point.

Tidal gut parallel to Lighting Knot Cove.

Tida guts along Noah Ridge.

Breaches around the jetties at the western approach to the Big Thorofare River.

o O oo

If either the Drum Point Shoal or any of the breach closing projects are undertaken, a
monitoring study to determine project success/failure should be developed. Monitoring data on
SAV restoration is requisite to developing and improving techniques aimed at increasing this
valuable Chesapeake Bay resource.

Fish and Wildlife Resources: Description and Restoration Opportunities

Endangered Species

Smith Idland supports the Federally-listed endangered American peregrine falcon (Falco
peregrinus anatum). Two nesting pairs occupy the Martin National Wildlife Refuge portion of
the island, with both nests occurring on towers constructed for that purpose. One nest occurs on
the north shore of Sawney Cove, and the other on the south shore of Joe's Ridge Creek. Nesting
peregrines require tall nesting platforms in areas without significant human disturbance, and a
readily accessible food source. Smith Island peregrines prey primarily on shorebirds and
passerines. Habitat restoration projects benefiting these two bird guilds will also benefit the
peregrine falcon.

Except for the peregrine falcon, and with the exception of occasional transient individuals,
no other Federally-listed or proposed endangered or threatened species are known to exist on
Smith Island. Thisrelates only to endangered species under the jurisdiction of the U.S. Fish and
Wildlife Service, and does not include State-listed species. Smith Island is within the range of
several Federaly-listed endangered species which could be transient visitors. Such speciesinclude
the following:

Species Status
bald eagle (Haliaeetus leucocephalus leucocephalus) Threatened
arctic peregrine falcon (Falco peregrinus tundrius) Endangered

red-cockaded woodpecker (Picoides borealis) “
shortnose sturgeon (Acipenser brevirostrum) “
leatherback turtle (Dermochelys coriacea coriacea) “
hawkshill turtle (Eretomochelys imbricata imbricata) “
Atlantic Ridley turtle (Lepidochelys kempi) “
loggerhead turtle (Caretta caretta caretta) Threatened
Atlantic green turtle (Chelonia mydas mydas) “



Seaturtles feed on avariety of mollusks and crustaceans; for loggerheads the preferred
prey is the horseshoe crab (Limulus polyphemus). Habitat restoration which improves mollusk
and crustacean habitat may benefit transient sea turtles.

Invertebrates

The distribution of SAV isindicative of the value of the bottoms for benthic invertebrates.
Although shallow water unvegetated substrate provides important habitat for many nekton
species, this habitat has often been found to be relatively depauperate of benthic oriented epifauna
as compared to vegetated shallow water habitat (Heck and Thoman, 1984; Fonsecaet al., 1996).
The protected interior shallow waters are likely to support a productive community of
invertebrate species. Although some invertebrates have importance because of their commercial
value, the ecological significance of most invertebrate communities liein their contributions to the
food web. They are afood source for fish, birds, reptiles, and mammals.

The aguatic habitat along the west shoreline of Smith Idland is very different from the
protected, stable interior areas. Bottoms along the west shoreline are exposed to heavy wave
action due to the severe fetch. Asthe bottom is shallow (<4 ft.), storm events probably result in
significant bottom scouring. Composition of bottom sediments is hard clay overlain with sand,
which in not likely to support a diverse benthic infaunal community. Epibenthic and pelagic
species would be expected to be more common.

The officially designated crabbing bottoms are displayed in They correlate
well with the areas which presently or historically supported SAV. As previoudly discussed, the
submerged vegetation provides cover which is especialy attractive to molting blue crabs. In
addition, Tangier Sound is particularly important as a migratory route for juvenile blue crabs
moving northward from spawning grounds in the lower Chesapeake Bay. The commercia
harvest of blue crabsisamajor source of income for the island residents. Smith Island is one of
the most important soft-crab and peeler-crab producing areas in the Chesapeake Bay.

The general Smith Idand/Tangier Sound area aso support other commercia shellfish
operations; including the harvest of oysters and clams. Aswith the rest of the Chesapeake Bay,
oyster populations in the vicinity of Smith Island have been decimated by the oyster diseases MSX
and Dermo. The nearest charted oyster bar, Church Creek, islocated approximately 1.5 miles
west of Rhodes Point. Restoration projects benefiting SAV, wetlands, and water quality in the
Smith Idand vicinity would a so benefit commercially and ecologically important invertebrate
resources, such as blue crab, clam and oyster.

Fish
The marshes of Smith Island are permeated with tidal creeks which provide spawning,

nursery, and/or feeding habitat for an abundance of finfish. The contiguous waters of Chesapeake
Bay and Tangier Sound also support extensive fishery stocks.
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Reported commercial fishery landingsin Tangier Sound for 1992-1995, tabulated by the
Maryland Department of Natural Resources, are provided in[Table A-1l General location of the
geographic area covered is shown in[Figure A-2l It should be emphasized that these numbers
only reflect commercially sought after species, and in no way reflects the recreational fishery. The
Smith Idand/Tangier Sound area does have a significant recreational fishery with seatrout,
croaker, spot, bluefish, striped bass (Morone saxatilis), and summer flounder (Paralichthys
dentatus) being commonly taken. In addition, this data base does not cover the interior waters of
Smith Idand, or the large diverse assemblage of forage species and shallow water species such as
minnows, killifish, and silversides which are important prey items for the larger predatory species
like the striped bass. As with the invertebrates, restoration projects benefiting SAV, wetlands,
and water quality should also benefit the fishery resources within and around Smith Idand.

Reptiles

Habitats/Threats

The diamondback terrapin (Malaclemys terrapin) inhabits salt and brackish waters of the
Eastern United States, from Cape Cod south to the Gulf coast of Texas. In the Chesapeake Bay,
terrapins utilize multiple habitats during the course of their life cycle. In late summer, the adult
diamondback terrapin generally inhabits the deep portions of creeks and tributaries, avoiding
nearshore waters. Juvenile terrapins inhabit shallow creeks and coves adjacent to salt marshes as
nursery areas. During June and July, female terrapins cross the intertidal zone and seek nest sites
in open sandy areas (Roosenburg 1991). Diamondback terrapins inhabit the tidal marshes and
creeks of Smith Idand, and are harvested by Smith Island inhabitants. The turtles have been

observed nesting on the isolated upland hammocks of the Island complex.1

The diamondback terrapin is not listed as a Federal endangered species. It isafishery
resource in Maryland, and other states along the East coast. However, characteristics of terrapin
life history render this species especially vulnerable to overfishing and habitat loss. These
characteristics include: low reproductive rates, low survivorship, limited population movements,
and nest site philopatry. This important Chesapeake Bay species utilizes severa coastal habitat
types that exist on Smith Island, which provides reasonable opportunities to protect and restore
diamondback terrapin habitats through benficial use of dredged material.

Waterfront devel opment has been demonstrated to directly reduce reproductive success in
diamondback terrapins (Roosenburg 1991). Shoreline stabilization practices associated with near-
shore devel opment, such as wooden bulkheads, gabions, or rip-rap, prevent terrapins from
reaching sites above the intertidal zone, the only viable terrapin nesting habitat. Because terrapins
are philopatric (exhibiting a high degree of site fidelity) to nesting sites (Roosenburg 1992);

“hard” shoreline stabilization practices may eliminate entire breeding colonies. Terrapins have

1 D. Jorde, PhD. Personal Conmuni cation, 1996, Patuxent
WIldlife Research Center, USGS, Biol ogical Resources D vision,
Laurel, WND.



1992-95 FINFISH LANDINGS IN TANGIER SOUND AND THE SOUTHERN CHESAPEAKE BAY

NOAACODE=092 SPECNAME=BLUEFISH, UNCLASSIFIED

OBS YEAR POUNDS
74 92 650

75 93 720

76 94 2083

77 95 4059

NOAACODE=092 SPECNAME=BUTTERFISH,UNCLASSIFIED

OBS YEAR POUNDS

78 92 202

93 40

80 94 3

81 95 47
NOAACODE=092 SPECNAME=CARP

OBS YEAR POUNDS

82 93 200

83 95 105
NOAACODE=092 SPECNAME=CATFISH

OBS YEAR POUNDS

84 92 115

85 93 98

86 94 436

87 95 3054
NOAACODE=092 SPECNAME=CRAPPIE

OBS YEAR POUNDS

88 93 412
NOAACODE=092 SPECNAME=CROAKER

OBS YEAR POUNDS

89 92 4308

90 93 29718

91 9 34359

95 176980

NOAACODE=092 SPECNAME=LINGOD

OBS YEAR POUNDS
110 94 16
NOAACODE=092 SPECNAME=MENHADEN, AT & GF

OBS YEAR

111 95 48170

OBS YEAR POUNDS
113 93 1445
114 94 75

OBS YEAR POUNDS
115 92 147
116 93 757
117 94 66
118 95 92
NOAACOD =092 SPECNAME=SEA TROUT, GRAY, UNCLASS
OBS YEAR POUNDS
119 92 6630
120 93 14311
121 94 16473
122 95 5216
NOAACODE=092 SPECNAME=SPOT
OBS YEAR POUNDS
123 92 30145
124 93 41368
125 94 53388
126 95 48711
Tahla A_1
A AUiv A1




OBS YEAR POUNDS
93 52 60

94 9 62

95 95 132

OBS YEAR POUNDS
96 92 115
97 95 6

NOAACODE=092 SPECNAME=EEL, COMMON

OBS YEAR POUNDS
98 92 23819

99 93 13400
100 o4 13175
101 95 8161

NOAACODE=092 SPECNAME=FLOUNDER, SUMMER

OBS YEAR POUNDS
102 92 696
103 93 1581
104 94 519
105 95 361

NOAACODE=092 SPECNAME=FLOUNDER,WINTER
OBS YEAR POUNDS

06 93 i3

—

NOAACODE=092 SPECNAME=HALIBUT, UNCLASSIFIED

OBS YEAR POUNDS

107 92 80
NOAACODE=092 SPECNAME=HERRING

OBS YEAR POUNDS

1 93 225

100 0s 10

OBS YEAR POUNDS
i27 52 450

128 93 540

129 94 2608

130 95 2480

OBS YEAR POUNDS
131 92 963

132 93 254

133 94 1217

134 95 958

NOAACODE=092 SPECNAME=SWELLFISH
OBS YEAR POUNDS
135 95 138
NOAACODE=092 SPECNAME=TAUTOG
OBS YEAR POUNDS
136 92 101

NOAACODE=092 SPECNAME=WHITE PERCH

OBS YEAR POUNDS
137 92 13130
138 93 15167
139 94 13258
140 85 20107

NOAACODE=092 SPECNAME=WHITING, UNCLASSIFIED

OBS 'EAR POUNDS
141 92 58
142 93 22

Table A-1 (con’t)
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been observed laying eggs in the sandy intertidal zone seaward of bulkhead structures - nests that
are subsequently destroyed by high tides. Shoreline stabilization may aso crowd nesting terrapins
into smaller remaining habitats. Reduced numbers of viable breeding sites render terrapin
populations more vulnerable to massive environmenta disturbances, e.g. coastal flooding or
disease. Crowding may aso seriously decrease terrapin populations because predation rates are
higher on nesting areas with higher nesting densities (Roosenburg 1990).

Other shoreline stabilization practices, e.g. beach grass planting, have been shown to
destroy terrapin nests. Roosenburg (1991) documented that rhizomes of planted beach grass
frequently penetrate terrapin eggs, killing the embryos. Lazell and Auger (1981) and Stegmann et
al. (1988) found roots of these grasses surrounding nests, using the eggs as a source of nutrients
and killing the embryos, or entangling hatchlings, which subsequently die underground. In
addition, as beach grasses colonize more beach foredune area, less open sandy areais available for
terrapin nests.

Raccoons are a primary predator of terrapin eggs (Roosenburg 1991). Red fox also are

significant predators2 Shoreline devel opment may contribute to increased numbers of raccoons
and foxes that are well-adapted to human encroachment. Increases in these species likely places
greater demands upon prey items, such as turtle eggs.

The recreationa and commercia crab fishery in the Chesapeake Bay presents a serious
threat to the diamondback terrapin. The traditional 2ft.x2ft.x2 ft. wire crab pot used in the Bay
captures terrapins (Bishop 1983; Roosenburg 1992). Juvenile and male terrapins, by virtue of
their smaller size, are the most frequently caught. Because the pots are deployed in the subtidal
zone for extended periods of time, the captured terrapins drown.

The commercial diamondback terrapin fishery in the Chesapeake Bay aso presents a
significant, potential threat to the species. Studies on terrapins in the Potomac River have shown
the species to have low reproductive rates (est. 39 eggs/yr.) and low survivorship (1% to 3% of
eggs to hatchlings; hatchling to adult - unknown) (Roosenburg 1992). Current terrapin harvest
regulations in Maryland restrict harvest to individuals of a minimum plastron length of 6 inches.
This size restriction targets reproductive females, placing diamondback terrapin recruitment at
greater risk.

Restoration/Protection Opportunities

Sandy substrates are important dianmondback terrapin breeding areas, compared to other
habitat types. For example, terrapin eggs taken from an eroding clay bank, abutting a sandy
intertidal substrate, were found to be inviable because clay particles clog pores in the eggs, and
inhibit gas exchange (Roosenburg 1994). Nests are generally above the reach of normal high

2G M Haram s and D. Jorde, Personal Comrunication, 1996,
Pat uxent Wl dlife Research Center, USGS, Bi ol ogical Resources
Di vi sion, Laurel, WND.



tides, such as on elevated sand dunes (Siegel 1984; Auger and Giovannone 1979) or on the high,
foredune area. Typically, nesting areas are closely associated with extensive salt marsh and lagoon
systems, which provide habitats for adult terrapins (Roosenburg 1994). On the Patuxent River,
Roosenburg found that terrapin nesting density was higher on open, sparsely vegetated beaches
that were isolated from the mainland by saltmarsh. Although infrequent, wind-driven high tides
occasionally flooded the nests, Roosenburg reported that the embryos could frequently survive
intermittent inundation depending upon the stage of incubation and duration of flooding. Lovich
et. a. (1991) discovered that artificialy incubated, released terrapin juveniles avoid open water,
and instead seek out and burrow into tidal wrack habitat. Burger (1977) reported that hatchlings
move toward the closest terrestrial vegetation, and Pitler (1985) observed juveniles hiding under
accumulated surface debris and matted Spartina sp. Lovich et. al. (1991) proposed that young
terrapins utilize wrack for cover, moist conditions, cooler temperatures, and small invertebrate
foods, such as small crabs, amphipods, and insects.

Base on these studies, creating potential diamondback terrapin nesting habitat through
beneficial use of dredged material on Smith Isand isfeasible. Terrapin habitat projects could be
dove-tailed with creation of breeding habitat for terns, skimmers and oystercatchers (see colonia
waterbird section of this report). Sandy material should be placed aong shorelines at highly
isolated points around the island complex, and mounded into high dune areas or elevated marsh
ridges. Placement sites should be at € evations 6-8m above the high tides, and should be
protected from erosion using geotextile tubes or other erosion barriers, to assure long-term
availablity of breeding habitat. Sites should not be planted with native dune grasses, which will
reduce the potential as breeding habitat for terrapins, and terns and skimmers. Any shoreline
placement sites on Smith Island should be adjacent to saltmarsh and shallow estuarine waters to
provide habitat for terrapin adults.

Studies suggest that diamondback terrapins exhibit limited movements, and that
populations are restricted to small, discrete areas within the Bay (Roosenburg 1992).
This factor, combined with the philopatric tendencies of the species, may indicate that it will take
along period of time for populations to establish nesting areas on newly-created sites. However,
sandy substrates above the reach of high tides are rare on Smith Isand, and many of these areas
are eroding. Created beach habitats may provide a limited and declining nesting substrate.

U.S. Fish and Wildife Service personnel and biologists from the Patuxent Wildlife

Research Center3 have observed female diamondback terrapins aggregating on the upland
hammocks on Smith Island during the breeding season. Because unvegetated, high sandy
substrates are limited at Smith, the biologists conclude that it is likely that terrapins use these
marsh islands as nesting sites. No studies on the productivity of terrapins on these islands have

3 D. Jor de, PhD. Per sonal Conmuni cation, 1996, Patuxent
WIldlife Research Center, USGS, Biol ogical Resources D vision,
Laurel, WND.



been conducted. However, the likelihood of use of these hammocks by diamondback terrapins,
coupled with the value of these sites as breeding areas for colonia waterbirds and waterfowl, and
staging areas for migrating neotropical landbirds, underscores the need to permanently protect
them.

Other reptile species occurring on Smith Island include: box turtle (Terrapene carolina
carolina), northern water snake (Natrix sipedon), and rough green snake (Opheodrys aestivus).
These species are not currently perceived as threatened or declining in Maryland.

Colonial Waterbirds - Waders

Populations/Habitats

The coastal plain is the most important physiographic region in Maryland for breeding
colonial waterbirds. Chesapeake Bay islands within this region provide particularly important
habitats for bird colonies. According to state surveys, in 1995, Somerset County contained 20%
of the state’ s total colonial waterbird colonies and 23% of the total breeding pairs (Brinker et al.
1996). Smith Island has one of the highest numbers of colonial waterbird colonies-per-areain the
state; twelve active breeding colonies for wading birds were recorded there in 1995. Five species
of heron, three species of egret, and glossy ibis breed at Smith Iland according to state surveys
(sedTable A-2). This census does not include green herons, which have also been recorded as
breeding on Smith Idland (Armistead 1974).

Brinker et al. (1996) reported that four of the nine species of wading birds that breed at
Smith Idland have shown significant declines in Maryland between 1985 and 1995 (snowy egret,
tricolored heron, black-crowned night heron, and glossy ibis). Declines for these species may be
the result of avariety of factors, including habitat disturbance or loss, atered prey bases, increases
in competing species, increases in predators, or exposure to contaminants. Because colonial
waterbirds concentrate reproductive efforts at a few, discrete locations, these populations are
particularly sensitive to habitat disturbance or loss. The Maryland population of glossy ibis has
declined by approximately 50% since 1985 - primarily attributable to a major disturbance at the
Point Comfort colony on Smith Isand. The Maryland Department of Natural Resources, Wildlife
and Heritage Division has placed a high priority upon protection from human disturbance and
erosion for colonial waterbird rookeries (Brinker et al. 1996).

Rookeries at Smith Island are located on isolated ridges surrounded by marsh
(hammocks), vegetated primarily with woody shrubs, i.e. wax myrtle (Myrica cerifera), groundsel
tree (Baccharis halimifolia), and marsh elder (lva frutescens), trees, i.e. black cherry (Prunus
serotina), sassafras (Sassafras albidum), and hackberry (Celtis occidentalis), and vines, i.e.
japanese honeysuckle (Lonicera japonica), poison ivy (Toxicodendron radicans), and blackberry
(Ribes spp). Hammocks are generaly small sites (1-20 acres), isolated from larger land masses by
extensive tracts of black needlerush (Juncus roemerianus) marsh and tidal creeks. Some
hammocks are topographic high pointsin the landscape that have become isolated due to land
subsidence and sea level rise; others are dredged material disposa areas that were originally, in
part, tidal marsh.
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There are approximately 12 hammocks on Smith Island that currently contain important
wading bird rookeries. Three of these areas, Cherry Island, Wellridge Creek, and L ookout Tower
are part of Martin National Wildlife Refuge. The other areas are privately owned wooded idands
scattered across the southern half of Smith Island, south of the Big Thoroughfare navigation
channdl.

Table A-2. Colonial waterbirds breeding at Smith Island according to Brinker et a. (1996) and
the Maryland Department of Natural Resources, Division of Forestry, Wildlife and Heritage.4

Species Common Name Scientific Name Status

Glossy lbis Plegadis falcinellus tracked asrare by MDNR;
declining trend 1985-1995

Great-blue Heron Ardea herodias

Great Egret Casmerodius albus

Snowy Egret Egretta thula declining trend 1985-1995

Tricolored Heron Hydranassa tricolor declining trend 1985-1995

Little Blue Heron Egretta caerulea tracked as rare by MDNR

Cattle Egret Bubulcus ibis

Black-crowned Night-heron Nycticorax nycticorax declining trend 1985-1995

Yellow-crowned Night-heron Nyctanassa violacea

Threats

Wooded idand habitats in the Chesapeake Bay, exposed to little disturbance by humans or
mammalian predators, provide important breeding sites for migratory birds such as colonial
waterbirds (Erwin and Spendelow 1991), waterfowl and certain raptors. These sites also provide
important resting and staging areas for migratory songbirds. Habitats for many of these species
have been severely limited on the mainland surrounding the bay because of development, human
disturbance, cultivation, and exposure to predation by domestic animals.

Recent studies have demonstrated that erosional 1oss of Chesapeake Bay idland habitats
has accelerated during the last century, due to sea-level rise and land subsidence (Wray et 4.
1995, Kearney and Stevenson 1991). Recent studies on three wooded islands in the Chesapeake
Bay - Barren, James, and Poplar Islands - suggest that these habitats are eroding along western
shorelines at an average rate of 4.96 m/yr £0.12 (Wray et al. 1995). Erosion on eastern shore
islands in the middle portion of the Bay (Galenter 1990) has reduced nesting habitats, which has a

4 J.McKnight, Personal Communication, 1996, Maryland Department of Natural Resources, Division of
Forestry, Wildlife and Heritage, Heritage and Biodiversity Conservation Resource Management Team,
Annapolis, Maryland.
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negative impact on colonial waterbirds, waterfowl, and migratory songbirds. Habitat |oss for
wading birds breeding in the bay region increases risks of predation, disease, and natural disasters
(storm events, ail spills, etc.) (Erwin and Spendelow 1991). Waterfowl researchers have
correlated the loss of isolated idlands, along with increased shoreline development, with the
decline of black ducks in the Chesapeake Bay (Krementz et al. 1991).

Erosion poses the greatest threat for waterbird colonies on Smith Island. For example,
one hammaock, currently used by black-crowned and yellow-crowned night herons, is threatened
by erosion near Rhodes Point. Erosion has been slowed by placing dredged material and
geotextile tubes along the shoreline adjacent to this shrub community. However, the shorelineis
still eroding, especialy at the north end of the geotextile tubes (Mitchell and Gill [a] 1996).

The Maryland Department of Natural Resources (MDDNR) Program Open Space,
evaluated the privately owned hammocks on Smith Island in 1990 (McKnight 1990). MDDNR
recognized that these islands represent important rookery habitat, varying in quality according to
Size, vegetation, and proximity to human disturbance. The state al'so noted that a significant
percentage of homes on Smith had recently been purchased as recreational/ vacation homes by
off-idanders, and that several of the privately owned forested hammocks were for sale. Program
Open Space concluded that development poses a potential threat for these habitats. Any
disturbance to or ateration of the vegetation on these hammocks, such as construction of hunting
facilities, could reduce their value as rookery habitats. As an example, the release of goats on the
Pt. Comfort hammock on Smith, during 1993-1994, created a disturbance that reduced the
(formerly) numerous nesting pairs of colonia waterbirds on that ridge by 93% in 1995 (Brinker et
al. 1996).

Some of the rookery sites are associated with dredged material disposal sites. Several of
these sites also contain the invasive plant Phragmites australis, likely because the plant readily
colonizes bare, brackish or nutrient-poor substrates, such as dredged material. Phragmites sp. is
a highly competitive plant that provides lower quality habitat than the heterogenous plant
communities normally populating hammocks (Marks et a 1994). Phragmites sp. creates dense
stands, with little vertical diversity - mammalian and avian population densities in Phragmites are
generaly low (Jones and Lehman 1987). Phragmites sp. may spread and outcompete woody
species on the idands, rendering them less suitable for bird use. Or Phragmites sp. may spread to
new idlands, especialy if the woody vegetation on these islands undergoes a disturbance, such as
drought or fire.

In addition, there are red fox (Vulpes vulpes) populations on theisland. While fox

generally do not pose a threat to wading birds nesting high in trees,® they may currently limit the
ability of these birds to breed in shrub communities on the hammocks.

5 G.Therres, Personal Communication, 1996, Maryland Department of Natural Resources, Division of
Forestry, Wildlife and Heritage, Annapolis, MD.
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Restoration/Protection Opportunities

Because the threat of development for many of the marsh isands haboring colonial
waterbirdsis real, USFWS recommends acquisition of the privately owned parcels, where
possible, and transfer to awildlife management or conservation organization, such as USFWS,
MD-DNR, the Nature Conservancy, or the Chesapeake Bay Foundation (see Table A-3).
Alternatively, USFWS recommends acquisition of conservation easements on these lands, with
specific preservation/management agreements.

Eradication of Phragmites from the vegetative community at many of these marsh islands
would enhance these habitats for colonial waterbirds. Sites should be spot-treated with an
herbicide approved for use in aquatic systems, late in the growing season (which would also
minimize disturbance to breeding birds). These areas could then be planted with native shrub and
tree species, to provide additional rookery habitat. The dredge material disposal site at Easter
Point, currently infested with Phragmites sp., holds great potential for conversion to important
wading bird habitat. Eradication of Phragmites sp. and establishment of a coastal woody plant
community on this site would create up to 20 acres of potential colonial waterbird habitat.

Erosion control presents another protection opportunity, especially for the rookery at
Rhodes Point Gut. This particular iand habitat is small, degraded by Phragmites, and populated
with herring gulls, but it serves as breeding area for black-crowned night heron and yellow-
crowned night heron. Further protection by beneficia placement of dredged material, eradication
of Phragmites sp., and plantings of native tree and shrub species, would discourage gulls and
enhance this area as colonial waterbird breeding habitat.

Finally, dredged material could be used to create new, isolated island habitats.
Establishment of coastal woody plant communities on these islands, and diligent control of
Phragmites sp. during the initial phases of vegetative development would be key to creating
viable wading bird breeding habitats from dredged material. Such newly-created islands should be
placed far from other marsh areas or uplands on Smith Idand, to achieve isolation from mammal
predators. These wooded communities may also serve as nesting sites for waterfowl such as
American black duck and gadwall, especidly if avine groundcover develops.
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TABLE A-3. Species composition of colonial waterbird colonies on Smith Island complex, 1995,
with USFWS restoration/protection comments (species information from Brinker et a. 1996).
Colonies listed below in bold type are located within the refuge.

Site Number | Site Name Breeding Pairsin 1995 | Restoration/Protection Notes
Som002 Cherry Island | GTBH, GREG, Protected as part of Martin NWR,
SNEG, CAEG, LBHE, | not threatened by erosion, 8 species,
TRHE, BCNH, 297 pairs
YCNH, GLIB
Som013 Rhodes Point | GREG, SNEG, Privately owned, 8 species, 539
South CAEG, LBHE, TRHE, | pairs, 2 state-rare species, close to
BCNH, YCNH, GLIB | existing beneficial use/erosion
control project
Som015 Hog Neck GTBH, GREG, Privately owned, 8 species, 111
SNEG, LBHE, TRHE, | pairs, 2 state-rare species
BCNH, YCNH, GLIB
Som017 Point Comfort | GREG, SNEG, Privately owned, 8 species, 299
CAEG, LBHE, TRHE, | pairs, 2 state-rare species
BCNH, YCNH, GLIB
Som018 Ewell GTBH, GREG, Privately owned, 7 species, 121
LBHE, TRHE, BCNH, | pairs, 2 state-rare species
YCNH, GLIB
Som019 Rhodes Pt. GREG, YCNH, GLIB | Privately owned, eroding, 3 species,
Road 11 pairs, 1 state-rare species
Som020 Pines GREG, SNEG, Privately owned, 8 species, 139
Hammaock CAEG, LBHE, TRHE, | pairs, 2 state-rare species
BCNH, YCNH, GLIB
Som021 Ireland GTBH, GREG, Privately owned, 8 species, 69 pairs,
Hammock SNEG, LBHE, TRHE, | 2 state-rare species
BCNH, YCNH, GLIB
Som025 Wellridge GTBH, GREG, Protected as part of Martin NWR,
Creek SNEG, CAEG, LBHE, | potential erosion threat, 9 species,
TRHE, BCNH, 124 pairs, 2 state-rare species
YCNH, GLIB
Som027 Rhodes Pt. Gut | BCNH, YCNH, Privately owned, 4 species, 4 pairs
GBBG, HERG not including gulls, herring and

great black-backed gulls present
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Som028 Jean’s Gut SNEG, CAEG, LBHE, | Privately owned, 8 species present,
TRHE, BCNH, 109 pairs not including gulls, 2
YCNH, GLIB, HERG | state-rare species, herring gulls
present
Som030 Sawney Cove | GBBG, HERG Protected as part of Martin NWR,
only herring gulls and great black-
backed gulls present
Som038 Levering Creek | GBBG, HERG Privately owned, only herring gulls
and great black-backed gulls present
Som039 South Ewell HERG Privately owned, only herring gulls
present
Som041 Lookout GREG, SNEG, Protected as part of Martin NWR,
Tower CAEG, LBHE, TRHE, | not threatened by erosion, 7 species,
YCNH, GLIB 688 pairs, 2 state-rare species
Som044 Terrapin Sand | GBBG, HERG Protected as part of Martin NWR,
Pt potential erosion threat, only herring
gulls and great black-backed gulls
present
Som047 North Great HERG Privately owned, only herring gulls
Pond present
Som048 Drum PtIdand | GBBG, HERG Only herring and great black-backed
gulls present
Key to Species Abbreviations
BCNH - black-crowned night heron GBBG - great black-backed gull
Y CNH - yellow-crowned night heron GLIB - glossy ibis
TRHE - tri-colored heron GREG - great egret
GTBH - great-blue heron HERG - herring gull
CAEG - cattle egret LBHE - little blue heron

SNEG - snowy egret

Terns, Skimmers, Pelicans and Gulls
Population/Habitats/Threats

Colonid waterbird species, other than wading birds, are generally characterized as terns,
skimmers, gulls and pelicans (se¢ Table A-4). In studies along the mid-Atlantic barrier islands of
Virginia, Watts (1994) described three major categories of nesting habitat for these species: 1)
sandy or shell substrate, 2) dune grasslands and 3) isolated ridges surrounded by marsh. Although
Smith Idland is not a barrier-lagoon system, it contains several habitats smilar to thosein Virginia,
including sandy beaches, small dune grassands, and isolated marsh ridges.
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Generally, the largest and most stable, productive colonies of terns and skimmers occur on
upper foredune areas of isolated sandy beaches, usually on small islands that are not likely to be
overwashed during spring or small storm tides (Watts 1994). In addition, piles of shell and sand
on ridges isolated by tidal marsh are aso significant nesting areas for gull-billed tern, black
skimmer, common tern (Sterna hirudo) and least tern (Sterna albifrons). Forster’stern aso
breed on isolated ridges, and on wrack depositsin tidal marsh (Watts 1994). Since 1985,
populations of common tern and Forster’ stern in Maryland have declined significantly (Brinker et
al. 1996)and the Maryland population of least tern and black skimmer, while currently stable, are
listed as threatened (McKnight, pers comm).

Brown pelicans traditionally bred in the coastal zone of the southeastern United States,
including the Atlantic Coast from North Carolinato Florida, and the Gulf Coast from Floridato
Texas (Hamel 1992). However, recent improvements in coastal water quality and protection of
important nesting areas have contributed to an apparent northward expansion of the breeding
range into the mid-Atlantic coast and Chesapeake Bay. The Atlantic coast population of brown
pelican has recovered and was removed from the Federa list of endangered speciesin 1985.
Although the eleven-year trend for brown pelicansin Maryland is stable, their numbers declined
in 1994-1995 (Brinker et al. 1996). Preferred nesting habitat are dune grasslands in coastal areas,
especialy on small isands (Watts 1994).

Herring gulls and great black-backed gulls primarily nest in dune grassland and elevated,
vegetated marsh ridge habitats (Watts 1994). Herring gulls were the second most abundant
breeding waterbird in 1995, with 2,410 pairs counted in Maryland, and their population trend has
been stable since 1985 (Brinker et a. 1996). In Maryland, great black-backed gulls have increased
in population since 1977, and they generally associate with nesting herring gulls (Erwin 1979).
These two gull species are significant predators upon terns and skimmers, and are not a priority
species for restoration efforts.

Speciesin the tern, skimmer, pelican and gull groups, which have been recorded as nesting
in Maryland, are listed on The 1995 comprehensive census of colonial waterbirds
nesting in Maryland did not record the presence of breeding pairs of any of these species, except
herring and great black-backed gulls at Smith Island. However, the Maryland Department of
Natural Resources, Heritage and Biodiversity Conservation Resource Management Team
reported the historical presence of two of these species at Smith Isand: least tern (threatened),
and black skimmer (threatened).

The 1995 census did record breeding activity for two tern species (common and Forster’s)
and black skimmer aong the western shore of South Marsh Iland Wildlife Management Area,
less than 8 miles north of the Smith Iland. 1n 1996, USFWS personnel observed an active brown
pelican colony (previously observed on Shank’s Island) at Cheeseman Island, on the south end of
the Smith Idland in Virginia (Mitchell and Gill 1995).

Degradation and loss of habitat has likely contributed to declines in tern and skimmer

populationsin Maryland. Erosion has significantly impacted the isolated offshore habitats used
extensively by these species; over 10,500 acres of these idand habitats have been lost in the
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middle eastern portion of the Chesapeake Bay in the last 100 to 150 years (Galenter 1990). In
addition, waterfront development and shoreline stabilization have been extensive in the
Chesapeake Bay and Maryland coastal bay regions, including privately-owned island waterfront
beaches. As evidence of limited available breeding habitat in the Chesapeake Bay region, 10 of
the 15 active least tern colonies (or 63%) in Maryland in 1995 were on gravel rooftops, instead
of shoreline habitat.

Predators of ground-nesting waterbirds include Raccoon (Procyon lotor), red fox, gulls
and crows (Corvus ossifragus) (Amos and Amos 1989). The presence of predators on large
Chesapeake Bay Idands, such as Smith Island, poses athreat to any potentia tern and skimmer
colony. InVirginia, the Nature Conservancy Virginia Coast Reserve has documented the
disappearance of waterbird colonies from Smith, Metompkin, and Parramore Islands as raccoon
and fox populations increased (Stolzenburg 1995). Red fox, herring, and great black-backed gull
populations exist on Smith Iand.

Restoration/Protection Opportunities

Restoration initiatives for breeding habitats for terns and skimmers are limited on Smith
Island. These species require sandy foredunes and unvegetated ridges within marshes, well
isolated from mammalian predators, to establish successful breeding colonies. The Patuxent
Wildife Research Center is currently conducting a pilot study of red fox populations on Smith
Isdand. Preliminary information indicates that red fox are able to use al of Smith Island and

readily swim across major tidal creeks to reach isolated ridges and sandy beaches.6

Any beneficial use projects that include breeding terns and skimmers should focus on
creating sandy foredunes and elevated marsh ridges at isolated points around the island complex,
i.e. the small idlands between Smith and Tangier Iands. These sandbars and/or marsh ridges
should be created at elevations 6-8m above the highest tides, and should be protected from
erosion with geotextile tubes or other erosion barriers to assure long-term availablity of breeding
habitat. However, if sites succeed to native dune grass communities, they may become unsuitable
for tern and skimmer species, and instead become colonized by gull, pelican, or solitary shorebird
species (Soots and Parnell 1975). For brown pelicansit will be virtually impossible to use
dredged material to create breeding habitat (dune areas sparsely vegetated with beach grasses)
without creating potential breeding habitat for herring gulls.

6 D.Jorde, PhD., Personal Communication, 1996,Patuxent Wildlife Research Center, USGS, Biological
Resources Division, Laurel, MD.
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Table A-4 Colonia waterbird species, other then wading birds, which have been recorded as

nesting in Maryland (Robbins 1996)

Species common name Scientific name Status
brown pelican Pelecanus
occidentalis

double-crested cormorant Phalacrocorax auritus

great black-backed gull Larus marinus

herring gull Larus argentatus

laughing gull Larus atricilla

royal tern Sterna maxima

sandwich tern Sterna sandvicensis

common tern Sterna hirundo

roseate tern Sterna dougdlii

Forster’stern Sterna forsteri

least tern Sterna antillarum threatened

gull-billed tern Sterna nilotica

black skimmer Rynchops niger threatened
Shorebirds

Populations/Habitats/Threats

There are few shorebirds that have historically bred at Smith Iand. However, willet

(Catoptrophorus semipalmatus) nests were located on Smith in 1996.7 American oystercatcher
(Haematopus palliatus), a state-listed rare shorebird, have also been sited on the island
(Armistead, 1974). Willets generally nest just above the beach foredune, in dune grass or even
low shrub communities (Bent 1962, Hayman et al. 1986), while oystercatchers nest in habitats
similar to least tern breeding aresas, i.e. higher parts of dry, flat, sandy beaches (Bent 1962).

While shorebird breeding activitiy at Smith islow, migrating shorebirds make extensive
use of the mudflats and sandy intertidal areas on the island complex. Numerous species of
shorebirds stopover and feed in the Smith Island during spring and fall migration such as plovers,
various sandpipers; dowitchers; yellowlegs, etc. (see[Table A-5).

7 D.Jorde, PhD. Personal Communication, 1996, Patuxent Wildlife Research Center, USGS, Biological

Resources Division, Laurel, MD.




Table A-5 Shorebirds recorded at Martin National Wildlife Refuge.8

Common Name Scientific Name

American oystercatcher

willet

semipalmated sandpi per

spotted sandpiper

least sandpiper

western sandpiper

purple sandpiper

pectoral sandpiper

black-bellied plover

semipalmated plover

killdeer

dunlin

red knot

lesser yellowlegs

greater yellowlegs

snipe

sanderling

Shorebirds rely on sandy and muddy shorelines as forage and rest sites. These birds feed
on small mollusks, worms, and crustaceans, foraging in mudflats, tidal pools, and sandy intertidal
zones. Tida flats on Smith Island, such as those found along the eastern shoreline at Twitch
Cove, Wellridge Creek, and the southeastern shore of Big Thoroughfare, provide such forage
areas.

Erosiona and human-caused loss of idand and mainland shoreline habitat in the
Chesapeake Bay, as described in the sections on colonial waterbirds, has decreased forage,
resting, and (to alimited exent) breeding habitats for shorebirds.

Restoration/Protection Opportunities
Because of itsisolation from the mainland Smith Island presents an opportunity to create
temporary avian foraging and resting sites, as well as more permanent foraging and breeding

8 E.Johnson, Personal Communication, 1996, Blackwater National Wildlife Refuge, Cambridge, MD.
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areas. Dredged material, sandy or more fine-grained, could be placed along shorelines protected
from waves and currents. If the final elevation of the dredged materia placement siteisintertidal,
it could serve as aforage site. However, such projects will likely create only temporary
feeding/resting habitat for shorebirds and other wading birds. These areas will not require
maintenance, nor stability structures.

Dredged material could aso be incorporated into long-term habitat types, with erosion
control benefits. Material, especially sandy material, could be placed behind properly sized
stabilizing structures (such as geotextile tubes or low-elevation rip-rap) to create permanent
forage areas along eroding shorelines. Such projects have already been carried out within the
Chesapeake Bay, such as at Eastern Neck NWR (Gill et al. 1995). Tidal pools and intertidal flats
could be shaped from dredged material, potentially creating forage habitat for dabbling ducks,
geese, shorebirds and wading birds. Higher dune areas, created by mounding dredged material
behind the intertidal placement area, could serve as breeding habitats for various coastal birds,
depending upon the materia type and the succeeding vegetation.

Restoration initiatives for shorebird breeding habitats, such as willet and American
oystercatcher, arelimited on Smith Island. Use of dredge material to create back-dune grassland
habitats suitable for willets also carries the potential to create areas attractive to breeding herring
gulls. Such creation sites should be planted with coastal shrub species to discourage gull use.
Beneficial use projects focused on restoring foredune habitats for terns/skimmers, as descibed
above, may also benefit the American Oystercatcher. These restoration sites should be well
isolated from mammalian predators.

Waterfowl

North American Trends

Certain waterfowl populations have declined at Smith, reflecting waterfowl trends
throughout North America. Between 1958 and 1963, North American pintail breeding population
estimates dropped from about 10 million to about 3 million. After arebound in the early 1970's,
populations declined again to present levels of about 2 million pintails (Caithamer et a. 1995).
Similarly, mallard populations in North America generally declined, dropping from an estimated
breeding population of about 10 million in 1971 to about 4.5 million from the late 1980's through
to 1993 (Caithamer et al. 1995). North American widgeon breeding populations declined from
the early 1980's (about 3.5 million) to the mid-1980's (about 1.75 million). The USFWS
attributes these decreases largely to prairie nesting habitat loss and degradation (Caithamer et al.
1995). More recently (1995-1996), estimated numbers of these and other dabbling ducks have
increased, attributed, in part, to favorable climatic conditions on breeding grounds.

Mid-Atlantic Trends

Mid-winter counts of diving ducks have aso decreased considerably on the Chesapeake
Bay. Diver numbersin mid-winter in the Chesapeake Bay between 1987-1996 (165,323) were
much lower than the 1956-1965 average (250,459), as well as the 1956 and 1996 average
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(192,938). These trends were generdly reflected at Smith Iand. Mid-winter counts of diving
ducks at Smith between 1987-1996 (734) were lower than the 1956-1996 average (1,395).

During the 1950's, the Chesapeake Bay harbored over 250,000 wintering canvasbacks.
These populations declined to about 50,000 in the late 1980's, and have dlightly rebounded to
about 60,000 currently (Haramis 1991, Forsell 1996). While severa factors have contributed to
the decline of North American populations of canvasback (loss of prairie nesting habitat,
degradation of migratory habitat, hunting pressure), the USFWS considers one of the most
important factors in the Chesapeake Bay to be the drastic decline in Submerged Aquatic
Vegetation (SAV) during the 1970's (Haramis 1991). Canvasbacks will consume animal foods,
such as Baltic clam and mud crab; however, preferred food items are wild celery, eelgrass, sago
pondweed, redhead grass, and widgeon grass. As these plant species have declined in the
Chesapeake Bay, so have numbers of canvasback.

Redhead were aso historically abundant diving ducks in the Chesapeake Bay region.
During the late 1950's and early 1960's, midwinter counts of redhead in the Bay were on the order
of 50,000 (Forsell 1996). As with the canvasback, habitat destruction and hunting pressure have
contributed to redhead declines. In addition, the redhead is also an important consumer of SAV.
During fall and spring migration, redhead were historically found in fresh and brackish SAV areas
in the upper and middle Bay. Cold winter periods, with heavy freezing, generally moved the birds
to the eelgrass and widgeon grass beds in the lower Bay (Haramis 1991). However, as SAV
declined in the Chesapeake Bay, redheads did not adapt to animal foods, but essentially
abandoned the region. Populations shifted south, to North Carolina, and most likely the Florida
Gulf coast (Haramis 1991). Chesapeake Bay mid-winter populations have drastically declined
since the 1960's, to alow, relatively stable average of about 1,921 birds (1987-1996).

Other waterfowl populations have shown declines. Mid-winter Canada goose countsin
the Chesapeake Bay have declined since the late 1980's. Current mid-winter counts stand at
approximately 300,000 birds, while numbersin the 1980's were generally above 500,000 geese.
The Canada goose population in the Atlantic flyway is currently in decline, prompting the closure
of the hunting season on this speciesin 1996. Recent (1987-1996) average midwinter populations
of Canada goose at Smith Island (1,612) are lower than historic (1956-1965) average midwinter
populations (2,902) (Forsell 1996).

Smith Island Trends

The Atlantic mid-winter waterfowl survey isflown along standardized flight-paths along
the major rivers and water bodies in the Atlantic flyway, including the Chesapeake Bay. The
survey is conducted during the first 2 weeks of January and provides a comparative index of mid-
winter waterfowl populations along the flyway. Numbers of species counted at Smith Island
during the mid-winter waterfowl surveys, between 1956 and 1996 and the mid-winter counts for
each species across the entire Chesapeake Bay are listed in Tables at the end of this Appendix.
Also shown in the Tables is the average count for each species, at Smith Iland, for the intervals
1956-1965, 1987-1996, and 1956-1996. In addition, each of these average counts for Smith
Island is represented as a percentage of average Chesapeake Bay counts for these time intervals.
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The average number of dabbling ducks counted in mid-winter in the Chesapeake Bay
between 1987-1996 (91,743) was lower than the 1956-1965 average (177,039), and lower than
the overall average between 1956 and 1996 (119,789). These trends were reflected at Smith
Idand. Mid-winter Smith Island counts between 1987-1996 (1,300) were much lower than the
1956-1965 average (5,563), and the 1956-1996 average (2,715).

Recently, mid-winter counts of dabbling ducks on the Bay (1991-1996) have shown dslight
increases since the 1980's. USFWS reports that the increase in dabbling duck counts in recent
yearsis due, in part, to good reproductive success on prairie breeding grounds. However, the
average number of dabbling ducks counted during mid-winter at Smith Island did not increase
during the 1990's.

Smith Island harbors an important proportion of the midwinter populations of dabbling
ducks on the Chesapeake Bay - 2.27% of the counts for the entire Chesapeake Bay between
1956-1996. Over thistime period, the island complex contained over 1% of the Chesapeake Bay
mid-winter counts for the following species: black duck, gadwall, widgeon, and pintail. In
addition, Smith contained over 1% of the Chesapeake Bay mid-winter counts for five other
species of waterfowl: readhead, bufflehead, scoter, oldsquaw, brant, and tundra swan.
Considering that Smith Island contains (.0001 %7?) of the shoreline of the entire Chesapeake Bay,
the island concentrates a major portion of the mid-winter waterfowl population of the bay in a
small area.

Compared to 1956-1965, the 1987-1996 mid-winter counts on Smith Island have
decreased for mallard, black duck, widgeon, pintail, redhead, and canvasback. In addition, the
percentage of the Chesapeake Bay mid-winter counts on Smith dropped: pintail (23.57% down to
1.76%) and mallard (0.52% down to 0.17%).

Except for mallard, several species have declined throughout the Chesapeake Bay during
the 1956-1996 interval. Of these six species, only black duck and mallard breed in significant
numbers on the Chesapeake Bay. Breeding black duck populationsin the Atlantic flyway,
including Maryland, have suffered precipitous declines since the 1950's, generally due to over
harvest, loss of breeding and wintering habitat, pollution, and hybridization and competition with
the mallard (USFWS 1986, Krementz 1991). Although they have recently stabilized, populations
of black duck continue to be low, about 10% of populations in the 1950's (Krementz 1991).

Smith Island Foraging and Migrating Habitats

Smith Island contains extensive shallow-water habitats, SAV beds, tidal mudflats, and
miles of fringing low marsh. Each of these habitats provides important wintering forage for a
variety of waterfowl. Thelarge eelgrass and widgeongrass beds in the Big Thoroughfare,
Terrapin Sand Cove, Shanks Creek, and Back Cove are important to migrating and wintering
waterfow! as feeding and resting areas. Eelgrassis an important food source for American black
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duck, widgeon, Canada goose, redhead, and brant. The plant provides nutrition through seeds,
leaves, and root-stalks (Hurley 1992), and associated invertebrate foods. Widgeongrass, which
generaly grows in shallower habitats than eelgrass, is consumed by avariety of ducks that
frequent Smith Island: black duck, gadwall, widgeon, mallard, green-wing and blue-wing teal,
and pintail, and Canada goose and tundra swan (Martin et al. 1951; Bellrose 1976; Hurley 1992).

Low marsh habitats on Smith Island (extensive Spartina alterniflora marshes fringing tidal
creeks and the associated mudflats) also provide important waterfow! forage areas for animal
foods. American black duck, in particular, can subsist to a large extent on animal foods found in
the low saltmarsh such as snails, mussels, small crustaceans, and aquatic insects (Martin et .
1951; Bellrose 1976). Mudflat habitats and shallow marsh habitats are also heavily used by green-
winged and blue-winged teal. These ducks feed upon the seeds of moist soil plants deposited in
the intertidal zone, and associated invertebrate species (Bellrose 1976). Spartina alterniflora
rootstocks are a significant part of the diet of wintering snow- and Canada- geese (Martin et a.
1951; Bellrose 1976).

Smith Island Breeding Habitats

Smith Idand is an important breeding area for American black duck, mallard, and to a
lesser extent, gadwall, on the Chesapeake Bay. Black duck nest in avariety of habitats on the
Chesapeake Bay, including wooded areas, marshes, and old duck blinds (Stotts and Davis 1960).
Mallards and Gadwall prefer to nest on small upland sites, such as the hammocks at Smith, rather
than directly over marshes (Bellrose 1976).

Restoration/Protection Opportunities
Restoration

Martin Nationa Wildlife Refuge and undevel oped marshes of Smith Idand provide
important habitats for wintering and migrating waterfowl, including dabbling ducks and geese.
Creating tidal wetlands and/or mudflats, through intertidal placement of dredged materials, may
benefit these species. Also, creating temporary avian foraging and resting sites (see the shorebird
habitat section of this report) could also serve as forage habitat for waterfowl such as black
ducks, mallard, gadwall, and teal. Dredged material placed along shorelines, protected from
major wave and current influence, could serve as temporary feeding/resting habitat for waterfowl.

In addition, dredged material could aso be incorporated into long-term waterfowl
habitats. Materia placed behind properly sized stabilizing structures could be planted with high-
marsh and low-marsh wetland vegetation, to create more permanent saltmarsh forage and
potential breeding habitats for waterfowl species. These marsh creation projects should
incorporate raised ridges of material, and interior tidal pools, into the overall marsh design, to
maximize the diversity of vegetative communities. These marsh creation projects could benefit a
variety of waterbirds, including waterfowl and wading birds, while protecting eroding shorelines.
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Restoration activities on existing large dredge-material disposal sites on Smith Island, such
asthe site at Easter Point, could benefit waterfowl. Nontidal or brackish pools could be created in
the interior areas of such dredge sites, where material is generaly fine-textured and poorly
drained. Such pools could be planted with, or be allowed to naturally populate with, submerged
aguatic vegetation native to the region, such as widgeongrass (Ruppia maritima), muskgrass
(Chara sp.), and pondweeds (Sago sp.). These species would provide feeding areas for dabbling
ducks. In addition, eliminating Phragmites sp. using herbicide, and planting with coastal shrubs
and grasses, would greatly enhance these sites as potential breeding areas for waterfowl, or shrub-
nesting colonial waterbirds. For example, habitat restoration on a diked-dredge disposal areais
currently underway at Swash Bay, Virginia, through a cooperative arrangement between the
Norfolk Corps of Engineers, The Nature Conservancy Virginia Coast Reserve, and the U.S. Fish
and Wildlife Service (Mitchell and Gill [b]1996).

Dabbling ducks that breed at Smith Island could benefit from newly created isolated
islands from beneficia placement of dredged material. New marsh and upland habitats may
provide additional forage habitats for a variety of waterfowl, and nesting habitat for mallard, black
duck and gadwall. These creation activities should focus on creating islands in areas that do not
currently contain important benthic habitats and are isolated from large uplands areas inhabitated
by mammalian predators. Final elevation of these idands should be 6-8 m above high tides, which
can cause nest failurein tidal marshes. The idands should be vegetated with tall, dense,
herbaceous vegetation, such as salt meadow hay and switchgrass (Panicum virgatum), and coastal
shrubs. For example, smilar isand creation projects are underway at Poplar Island, in
Chesapeake Bay, and Chincoteague Inlet, in the Coastal Lagoon System in Virginia

In past decades, dieout of eelgrass aong the Atlantic Coast has been blamed for decreases
in Atlantic brant populations (Bellrose 1976; Martin et. a. 1951). Other waterfowl feed on
eelgrass, including widgeon, black duck, scaup and scoters. Re-establishment of eelgrass beds, or
creation of new beds would benefit waterfowl, especialy Atlantic brant. Researchers believe that
new beds of eelgrass establish on sandy substrates, and gradually accumulate finer sediment
particles, by slowing currents (Stevenson and Staver 1996, Taylor 1996). Establishment of
eelgrass beds in sandy substrates is currently under investigation, and bears further research. The
Nature Conservancy reports that attempts within the Virginia Coastal Reserve to establish

eelgrass have not been successful.9 The Virginia Institute of Marine Science has undertaken
several SAV establishment projectsin Virginiain the last 15 years. Bob Orth of VIMS reports
that these experiments have had low survivorship and potential propagule problems. Researchis

ongoing, focusing mechanisms of revegetation of existing SAV beds.10

9 B.Truitt, Personal Communication, 1996, The Nature Conservancy, Virginia Coast Reserve, P.O. Box
158, Nassawaddox, VA.

10 R.Orth, Personall Communication, 1996, during the EPA Chesapeake Bay Program, Submerged
Aquatic Vegetation Workgroup Meeting, Dec. 6, 1996, Annapolis, MD.
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Protection

SAV beds provide critical feeding and resting areas for waterfowl. SAV beds at Smith
Island that are threatened by erosion (e.g. in Terrapin Sand Cove and Twitch Cove) could be
protected through beneficial use of dredged material. Material could be used to create erosion
barriers, such as geotextile tubes, or to reinforce eroding spits of land that currently protect
important SAV beds, e.g. the eroding islands at Terrapin Sand Point. In addition, dredged
material could be used to close recently blown-out guts on the west side of Smith Island. These
blow-outs may have increased water energy within the interior bays of Smith (e.g. the Big
Thoroughfare, and Shank’s Creek), and may contribute to loss of SAV at Smith.

U.S. Fish and Wildife Service personnel11 and biologists from the Patuxent Wildlife

Research Center12 have observed black duck nests on the upland hammocks on Smith Island. As
noted above, these hammocks are generally vegetated with coastal shrubs, vines, and dense
grasses, nesting habitats utilized by black duck and gadwall on the Chesapeake Bay (Stotts and
Davis 1960). These hammocks are limited on Smith Iland, and potentially important to a variety
of species. Asnoted in the colonial waterbird restoration-protection section, these sites should be
acquired and/or protected by permanent conservation easements/agreements.

MAMMALS

The most prevalent mammalian species on Smith Island are muskrats (Ondatra zibethica)
and small rodents such as the meadow vole (Microtus pennsylvanicus). River otter (Lutra
canadensis), mink (Mustela vison), and red fox also occur. Restoration projects which protect
and/or create wetland habitats will benefit aquatic furbearer species. Upland habitat restoration
will benefit rodents and the red fox. Asdiscussed in the report sections dealing with waterbirds,
projects which promote fox habitat will negatively impact ground nesting birds. Given the
population status of these two guilds of animals, waterbird breeding habitats should be prioritized.

11 M.Harrison, Personal Communication, 1996, Glenn L. Martin National Wildlife Refuge, Ewell, Smith
Island, MD.

12 G.M. Haramis and D. Jorde, Personal Communication, 1996, Patuxent Wildlife Research Center,
USGS, Biological Resources Division, Laurel, MD.
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Appendix B-1
Social and Economic Setting

Most of Smith Island is located in Somerset County, Maryland , with the southern tip
located in Accomack County, Virginia. Somerset County, on Maryland's Eastern Shore,
is the State’'s southernmost county. The Chesapeake Bay forms its western boundary,
Virginia its southern. Routes U. S. 13 and MD 413 provide access to mgjor interstate
routes. The Norfolk/Hampton Roads metropolitan area is 95 miles south, the highway
distance to Baltimore, MD and Washington, D.C. is 119 miles and 133 miles respectively.
A water-oriented County, Somerset attracts fishermen, hunters, and water sports
enthusiasts. With seven wildlife management areas, Somerset County abounds with
naturalists and weekend vacationers, while historians are attracted to its towns and cities.

Somerset’s 377 businesses employed 3,050 workers in 1995; 4 of these businesses have
100 or more workers. Crisfield and Princess Anne are the two maor business and
industrial centers of the County. Magor employers are Lankford/SYSCO Foods,
Rubberset, Mountaire Farms, Perdue Hatchery, John T. Handy Co., Inc., and Shellfish
Seafoods. The County is a major seafood producer. It is aso soybean country and
provides arich harvest of vegetables and corn. Princess Anne is the site of the University
of Maryland-Eastern Shore, with undergraduate and graduate programs, including
doctoral programs in marine, estuarine, and environmental sciences.

Despite the presence of the University of Maryland, Eastern Shore as a stabilizing factor in
the County’s economy, the County consistently has a higher than average unemployment
rate and relatively lower income levels than other Maryland counties. With a population
of nearly 24,000, the County ‘s unemployment rate has averaged 10 percent since 1990.
The County’s per capita income of $10,632 in 1992 is 54 percent of the Maryland average
and 64 percent of the U. S. average. The estimated market value of rea property in
Somerset County is $578 million or a modest $24,000 per capita. By comparison, the
market value per capita for the entire state of Maryland is $60,000. This struggling
economic profile reflects the seasonal nature of a significant portion of the employment
base reliance on agriculture, seafood products, and outdoor recreation activities.
Somerset’s economy is undergoing a transition from a reliance on resource-based
agriculture and fishing to a mix of government, services and manufacturing. However the
transition has not been able to keep pace with the growth in its population and labor force.

Nearly al of the 440 permanent residents of Smith Island are entirely dependent on the
seafood industry for their livelihood. Seafood is harvested and either processed locally or
packed for shipment. Although crabs dominate, oysters and clams are also harvested and
shipped across Tangier Sound to Crisfield and the return trips yield supplies and
petroleum. While there is no other industry on the island, there is a museum, restaurant,
and gift shop which caters to the seasonal tourists disembarking from the tour boats from
May to October. The three towns of Ewell, Rhodes Point, and Tylerton as well as the
project areas delineated in this report are al within the jurisdiction of Somerset County.



Appendix B-2
Analysis of Alternative Plans

The period of analysis for al aternative plans is assumed to be 50 years and the interest
rate for all discounting purposes is 7-3/8 percent. The current price level is 1997 dollars
and the inflation rate for future years cost and damage estimates is 3 percent per year.
The capital recovery factor used to annualize capital over 50 years with an assumed rate of
return of 7-3/8 percent is .0759135. The useful life of stone revetments and stone
breakwaters is 50 years;, the geotextile tubes are assumed to require 100 percent
replacement every 25 years at the original construction cost escalated at 3 percent per year
to year 25. A 3 percent per year inflation rate over 25 years equates to a factor of 2.094
times the original cost. Annua operation and maintenance costs are estimated to equal 1
percent of the original cost for the geotextile tube, the stone revetments, and the stone
breakwaters.

Area 1. Rhodes Point - Sheep Pen Gut

Sheep Pen Gut, Plan 1, Alternative 1, is a geotextile tube construction for Sheep Pen Gut
shoreline protection with an initial construction cost of $575,000. The replacement cost at
year 25 is 2.094 times the origina geotextile tube cost which equals $1,204,050. The
present worth of the cost of the geotextile tube in year 25 is .1688187 times $1,204,050
which equals $203,266. The present value of the 50-year project life of the geotextile
tube with 100 percent replacement in year 25 is $575,000 + $203,266 = $778,266. This
total first cost of $778,266 with interest and amortization for a 50-year project life at 7-
3/8 percent equates on an annual basis to $59,081. The annua operation and maintenance
cost associated with this aternative is estimated to be $5,750. Therefore for Area 1, Plan
1, Alternative 1, geotextile tube construction, the total annual cost is $64,831.

Sheep Pen Gut, Plan 1, Alternative 2, is a stone revetment for Sheep Pen Gut Shoreline
Protection with an initial construction cost of $1,040,000. The stone revetment is
projected to have a useful project life of 50 years with appropriate annua maintenance.
The initial cost of $1,040,000 equals the present value of the 50-year project life of the
stone revetment with zero replacement cost. This total first cost of $1,040,000 with
interest and amortization for a 50-year project life at 7-3/8 percent equates on an annual
basis to $78,950. The annua operation and maintenance cost associated with this
alternative is estimated to be $10,400. Therefore, for Area 1, Plan 1, Alternative 2, stone
revetment, the total annual cost is $89,350.

In comparison, for Plan 1, Alternative 1 ($64,831) costs 27 percent less than Alternative 2
($89,350) on a total annual cost basis. By initial construction cost comparison,
Alternative 1 ($575,000) is 55 percent less costly than Alternative 2 ($1,040,000).
Therefore, in terms of cost effectiveness, Alternative 1 is the preferred alternative given



both alternatives perform the same function of protecting Rhodes Point from further
shoreline erosion and in essence, preserving the town. The annual cost of the preferred
Alternative 1 is $64,831 which would equa less than haf of the potential annual benefits
claimed ($139,358) in the Sheep Pen Gut vicinity. In addition 75 acres of SAV are
created with this alternative.

Sheep Pen Gut, Plan 2, Alternative 1, is a single jetty which, when implemented in
addition to one of the shore line protection aternatives from Plan 1, will reduce the
amount of shoaling in the Federal navigation channel which extends from Rhodes Point
through Sheep Pen Gut to deep water in the Chesapeake Bay. The single jetty is
perpendicular to the shoreline extending from the shoreline to the north of Sheep Pen Gut
into the Bay. The single jetty has an initial construction cost of $595,000. The single jetty
is projected to have a useful project life of 50 years with appropriate annual maintenance.
The initial cost of $595,000 equals the present value of the 50-year project life of the
single jetty with zero replacement cost. Thistotal first cost of $595,000 with interest and
amortization for a 50-year project life at 7-3/8 percent equates on an annua basis to
$45,168. The annual operation and maintenance cost associated with this aternative is
estimated to be $5,950. Therefore for Area 1, Plan 2, Alternative 1, Single Jetty, the total
annual cost is $51,118.

Sheep Pen Gut, Plan 2, Alternative 2, is twin jetties which, when implemented in addition
to one of the shore line protection alternatives from Plan 1, will reduce the amount of
shoding in the Federal navigation channel which extends from Rhodes Point through
Sheep Pen Gut to deep water in the Chesapeake Bay. The twin jetties are paralle to the
existing channel. The twin jetties have an initia construction cost of $1,800,000. The
twin jetties are projected to have a useful project life of 50 years with appropriate annual
maintenance. The initial cost of $1,800,000 equals the present value of the 50-year
project life of the twin jetties with zero replacement cost. This total first cost of
$1,800,000 with interest and amortization for a 50-year project life at 7-3/8 percent
equates on an annual basis to $136,644. The annual operation and maintenance cost
associated with this adternative is estimated to be $18,000. Therefore for Area 1, Plan 2,
Alternative 2, twin jetties, the total annual cost is $154,644.

Sheep Pen Gut, Plan 2, Alternative 3, is redligned channel/twin jetties which is a
realignment of the existing Federal navigation channel which will extend from the mouth
of Sheep Pen Gut directly to deep water in the Chesapeake Bay and includes construction
of twin jetties parallel to the realigned channel. This realigned channel/twin jetties, when
implemented in addition to one of the shore line protection aternatives from Plan 1, will
reduce if not eliminate, the amount of shoaling in the realigned Federal navigation channel
as the twin jetties act to prevent material from arriving at the realigned channel from both
the north and the south. The realigned channel/twin jetties has an initial construction cost
of $5,600,000. The realigned channel/twin jetties are projected to have a useful project
life of 50 years with appropriate annual maintenance. Theinitial cost of $5,600,000 equals
the present value of the 50-year project life of the twin jetty with zero replacement cost.
This total first cost of $5,600,000 with interest and amortization for a 50-year project life



at 7-3/8 percent equates on an annual basis to $425,115. The annual operation and
maintenance cost associated with this alternative is estimated to be $18,000. Therefore,
for Area 1, Plan 2, Alternative 3, Realigned Channel/Twin Jetties, the total annual cost is
$443,115.

Sheep Pen Gut, Plan 2, Alternative 4, is a single jetty which, when implemented in
addition to one of the shore line protection aternatives from Plan 1, will reduce the
amount of shoaling in the Federal navigation channel which extends from Rhodes Point
through Sheep Pen Gut to deep water in the Chesapeake Bay. The current alignment of
the Federal navigation channel would remain unchanged. The single jetty is perpendicular
to the shoreline extending from the shoreline to the north of Sheep Pen Gut and extends
much further into the bay than does Alternative 1. The single jetty has an initial
congtruction cost of $2,900,000. The single jetty is projected to have a useful project life
of 50 years with appropriate annual maintenance. The initial cost of $2,900,000 equals
the present value of the 50-year project life of the single jetty with zero replacement cost.
This total first cost of $2,900,000 with interest and amortization for a 50-year project life
at 7-3/8 percent eguates on an annual basis to $220,149. The annua operation and
maintenance cost associated with this alternative is estimated to be $29,000. Therefore,
for Areal, Plan 2, Alternative 4, single jetty, the total annual cost is $249,149.

In summary, for Area 1, Plan 2, the initia construction costs are: Alternative 1
($595,000); Alternative 2 ($1,800,000); Alternative 3 ($5,600,000); and Alternative 4
($2,900,000). In comparison, for Area 1, Plan 2, total annual costs are: Alternative 1 (
$51,118); Alternative 2 ($154,644); Alternative 3 ($443,115); and Alternative 4
($249,149). Given that the four aternatives do not perform the same function, an analysis
based on relative costs and anticipated project benefits from each adternative is warranted.

Alternative 3 is eliminated since it cost nearly 3 times as much as Alternative 2 on an
annual basis and has negligible additiona benefits (note that reduced dredging has not
been quantified). Alternative 4 is adso eliminated since it cost 1.6 times as much as
Alternative 2 on an annual basis and does not provide protection to the channel from the
southern approach. Although Alternative 2 costs 3 times more than Alternative 1,
Alternative 2 functions to completely stabilize the Sheep Pen Gut shoreline from both the
north and south, provides substantial navigational benefits on the bay side of the existing
federa channel where shoaling is currently a large problem, and provides substantia
erosion protection for the Rhodes Point watermen. More notably, Alternative 2 adds 75
more acres of SAV to the vicinity of Rhodes Point area than does Alternative 1 which
adds 25 more SAV acres. Alternative 2 is the preferred alternative and has a moderate
annual cost of $154,644.

Area 2 Ewell - Swan Island and Vicinity

Swan Idand and Vicinity, Plan 1, is a Geotextile Tube Construction for filling in the three
breaches between Swan Island and the barrier islands that extend along the northwest



coastline. The three breaches require six small geotextile tubes with a combined initial
construction cost of $820,000. The annual operation and maintenance cost associated
with this plan is estimated to be $8,200.

Plan 1 is a preferred plan because at a relatively low initia cost of under one million
dollars, the three breaches will be filled in by geotextile tubes and create 270 acres of
SAV. In addition, 5 acres of wetlands will be restored and shoaling will decrease in the
navigational channel used by the entire island and recreationa visitors.

Swan Idand and Vicinity, Plan 2, Alternative 1 is Geotextile Tube Breakwaters on the
lower northwest coastline in the vicinity of Swan Idand. The eighteen geotextile tube
breakwaters have a combined initial construction cost of $1,030,000. The annual
operation and maintenance cost associated with this aternative is estimated to be $10,300.

Swan Idand and Vicinity, Plan 2, Alternative 2 is Geotextile Tube Breakwaters on the
entire northwest coastline in the vicinity of Swan Idand. The thirty eight geotextile tube
breakwaters have an combined initial construction cost of $1,230,000. The annual
operation and maintenance cost associated with this aternative is estimated to be $12,300.

Swan Idand and Vicinity, Plan 2, Alternative 3 is Armor Stone Breakwaters on the lower
northwest coastline in the vicinity of Swan Isdand. The twenty one armor stone
breakwaters have an combined initial construction cost of $1,700,000. The annual
operation and maintenance cost associated with this aternative is estimated to be $17,000.

Swan Idand and Vicinity, Plan 2, Alternative 4 is Armor Stone Breakwaters on the entire
northwest coastline in the vicinity of Swan Idand. The thirty two armor stone
breakwaters have an combined initial construction cost of $2,540,000. The annual
operation and maintenance cost associated with this alternative is estimated to be $25,400.

Alternatives 1 and 3 are not preferred aternatives since they both protect only the lower
portion of the northwest coastline and would therefore allow future breaches in the
northern shoreline by not protecting the function of the geotextile tubes over time.
Alternatives 2 and 4 protect both the north and south portions of the northwest coastline
and although the additiona benefits are difficult to quantify, a breakwater is necessary to
maintain the benefits of the functioning geotextile tubes which are proposed under Plan 1.
Stone structures are generaly preferred by coastal engineers in such high energy wave
climates as Swan Idand and vicinity. Given such structures have proven reliable in the
past, Alternative 4 is recommended.

Area 3. Tylerton
Tylerton, Plan 1, Alternative 1 is a Wooden Bulkhead Replacement for western side of

Tylerton Shoreline Protection with an initial construction cost of $1,140,000. The
wooden bulkhead is projected to have a useful project life of 10 years with appropriate



annua maintenance. The replacement cost at year 10 is 1.344 times the original wooden
bulkhead cost which equals $1,532,160. The replacement cost at year 20 is 1.806 times
the original wooden bulkhead cost which equals $2,058,840. The replacement cost at year
30 is 2.427 times the origind wooden bulkhead cost which equas $2,766,780. The
replacement cost at year 40 is 3.262 times the original wooden bulkhead cost which equals
$3,718,680. The present worth of the cost of the wooden bulkhead in year 10 is
4908720 times $1,532,160 which equals $752,094. The present worth of the cost of the
wooden bulkhead in year 20 is .2409553 times $2,058,840 which equals $496,088. The
present worth of the cost of the wooden bulkhead in year 30 is .1182782 times
$2,766,780 which equas $327,250. The present worth of the cost of the wooden
bulkhead in year 40 is .0580595 times $3,718,680 which equals $215,905. The present
value of the 50-year project life of the wooden bulkhead with 100 percent replacement in
years 10, 20, 30, and 40 is $1,140,000 + $752,094 + $496,088 + $327,250 + $215,905 =
$2,931,337 which is equivaent to the total first cost. This total first cost of $2,931,337
with interest and amortization for a 50-year project life at 7-3/8 percent equates on an
annual basis to $222,528. The annua operation and maintenance associated with this
aternative is estimated to be $11,400. Therefore, for Area 3, Plan 1, Alternative 1,
Wooden Bulkhead Replacement, the Total Annual Cost is $233,928.

Tylerton, Plan 1, Alternative 2 is a Stone Revetment for western side of Tylerton
Shoreline Protection with an initial construction cost of $1,410,000. The stone revetment
is projected to have a useful project life of 50 years with appropriate annua maintenance.
The initial cost of $1,410,000 equals the present value of the 50-year project life of the
stone revetment with zero replacement cost. This total first cost of $1,410,000 with
interest and amortization for a 50-year project life at 7-3/8 percent equates on an annual
basis to $107,038. The annua operation and maintenance cost associated with this
alternative is estimated to be $14,100. Therefore, for Area 3, Plan 1, Alternative 2, Stone
Revetment, the Total Annual Cost is $121,138.

Alternative 2, the stone revetment in comparison to Alternative 1, the wooden bulkhead is
the preferred alternative, in terms of annual cost and environmental preference, for
protecting the west side of Tylerton. Alternative 2 with an annua cost of $121,138
functions strictly as shoreline protection encompassing storm damages, flood protection,
and erosion protection for Tylerton and also decreases sedimentation in the water
currents. The annua cost of the preferred Alternative 2 is $121,138 which would equal
nearly 75 percent of the potential annual benefits claimed ($164, 767) in the Tylerton
vicinity. No SAV acres are created with this aternative.

Tylerton, Plan 2, Alternative 1 is Geotextile Tube Breakwaters for southern end of
Tylerton Shoreline Protection which, when implemented in addition to one of the western
shoreline protection aternatives from Plan 1, will provide shoreline erosion protection to
the southern end of Tylerton. The geotextile tube breakwaters have an initial construction
cost of $260,000. The replacement cost at year 25 is 2.094 times the origina geotextile
tube cost which equals $544,440. The present worth of the cost of the geotextile tube in
year 25 is .1688187 times $544,440 which equals $91,911. The present vaue of the 50-



year project life of the geotextile tube with 100 percent replacement in year 25 is
$260,000 + $91,911 = $351,911. This tota first cost of $351,911 with interest and
amortization for a 50-year project life at 7-3/8 percent equates on an annua basis to
$26,715. The annua operation and maintenance cost associated with this aternative is
estimated to be $2,600. Therefore for Area 3, Plan 2, Alternative 1, Geotextile Tube
Breakwaters, the Total Annual Cost is $29,315.

Tylerton, Plan 2, Alternative 2 is Armor Stone Breakwaters for southern end of Tylerton
Shoreline Protection which, when implemented in addition to one of the western shoreline
protection alternatives from Plan 1, will provide shoreline erosion protection to the
southern end of Tylerton. The armor stone breakwaters have an initial construction cost
of $460,000. The stone breakwaters are projected to have a useful project life of 50
years with appropriate annual maintenance. The initia cost of $460,000 equals the
present value of the 50-year project life of the stone breakwaters with zero replacement
cost. Thistotal first cost of $460,000 with interest and amortization for a 50-year project
life at 7-3/8 percent equates on an annual basis to $34,920. The annua operation and
maintenance cost associated with this aternative is estimated to be $4,600. Therefore, for
Area 3, Plan 2, Alternative 2, Stone Breakwaters, the Total Annual Cost is $39,520.

Alternative 1 and Alternative 2 are both segmented breakwaters south of Tylerton and
perform equally well. Alternative 1, the geotextile tube is 75 percent of the cost of the
Alternative 2 on an annual cost basis and is therefore the preferred alternative. The annua
cost of Alternative 1 is $29,315 and functions to stop further erosion on the southern edge
of Tylerton which will aso help to reduce storm damages and flood damages from the
south. This alternative serves to preserve the town and prevent further loss of wetlands.
In addition, 12 acres of SAV are created with this alternative.

Area 4. Martin Wildlife Refuge - Northeast Coves

Northeast Coves, Plan 1, Alternative 1, is Geotextile Tube Breakwaters for three covesin
the Martin Wildlife Refuge -- Fog Point Cove, Back Cove, and Terrapin Sand Cove. The
fifty one segments of geotextile tube breakwaters have a combined initial construction cost
of $755,000. The annual operation and maintenance cost associated with this alternative
is $7,550.

Northeast Coves, Plan 1, Alternative 2, is Armor Stone Breakwaters for three covesin the
Martin Wildlife Refuge -- Fog Point Cove, Back Cove, and Terrapin Sand Cove. The fifty
one segments of armor stone breakwaters have a combined initial construction cost of
$2,330,000. The annual operation and maintenance cost associated with this aternative is
$23,300.

Alternatives 1 and 2 perform the same shoreline protection function. Alternative 1 is a
preferred plan because at arelatively low initial cost of $755,000, shoreline protection for



three northeast coves will be provided by a series of geotextile tube breakwaters and
create 421 acres of SAV.



TABLE 1

SMITH ISLAND
Existing & Future Without Project Economic Evaluatior
Area 1: Sheep Pen Gui ($ 000'S)

Discount Rate 0.07375

Price Level 1997

Inflation Factor 0.03

Damage Escalatior 0.02

Evaluation Watermen  Road/Sewel Dock/Ramp Revetment Majoi Total Present Worth Present Worth
Period Cost Cost Cost Cost Infrastructure Cost Factor of Total Cosl
Damages
1 $25,110 $0 $0 $0 $0 $25,110 0.931315483 $23,385
2 $26,366 $0 $0 $0 $0 $26,366 0.867348529 $22,868
3 $27,684 $0 $0 $0 $0 $27,684 0.807775114 $22,362
4 $29,068 $0 $0 $0 $0 $29,068 0.752293471 $21,868
5 $0 $0 $0 $0 $0 $0 0.700622557 $0
6 $0 $0 $0 $0 $0 $0 0.652500635 $0
7 $0 $0 $0 $0 $0 $0 0.607683945 $0
8 $0 $0 $0 $0 $0 $0 0.565945466 $0
9 $0 $0 $0 $0 $0 $0 0.527073775 $0
10 $0 $0 $0 $0 $0 $0 0.490871968 $0
11 $0 $0 $0 $0 $0 $0 0.457156664 $0
12 $0 $0 $0 $0 $0 $0 0.425757079 $0
13 $0 $0 $0 $0 $0 $0 0.39651416 $0
14 $0 $0 $0 $0 $0 $0 0.369279776 $0
15 $0 $0 $0 $0 $0 $0 0.343915973 $0
16 $0 $0 $0 $0 $0 $0 0.320294271 $0
17 $0 $0 $0 $0 $0 $0 0.298295014 $0
18 $0 $0 $0 $0 $0 $0 0.277806765 $0
19 $0 $0 $0 $0 $0 $0 0.258725741 $0
20 $0 $0 $0 $0 $0 $0 0.240955289 $0
21 $0 $0 $0 $0 $0 $0 0.224405391 $0
22 $0 $0 $0 $0 $0 $0 0.208992215 $0
23 $0 $0 $0 $0 $0 $0 0.194637686 $0
24 $0 $0 $0 $0 $0 $0 0.181269091 $0
25 $0 $0 $0 $0 $0 $0 0.168818711 $0
26 $0 $0 $0 $0 $0 $0 0.157223479 $0
27 $0 $0 $0 $0 $0 $0 0.14642466 $0
28 $0 $0 $0 $0 $0 $0 0.136367553 $0
29 $0 $0 $0 $0 $0 $0 0.127001214 $0
30 $0 $0 $0 $0 $0 $0 0.118278197 $0
31 $0 $0 $0 $0 $0 $0 0.110154316 $0
32 $0 $0 $0 $0 $0 $0 0.10258842 $0
33 $0 $0 $0 $0 $0 $0 0.095542184 $0
34 $0 $0 $0 $0 $0 $0 0.088979915 $0
35 $0 $0 $0 $0 $0 $0 0.082868373 $0
36 $0 $0 $0 $0 $0 $0 0.077176599 $0
37 $0 $0 $0 $0 $0 $0 0.071875761 $0
38 $0 $0 $0 $0 $0 $0 0.066939009 $0
39 $0 $0 $0 $0 $0 $0 0.062341336 $0
40 $0 $0 $0 $0 $0 $0 0.058059451 $0
41 $0 $0 $0 $0 $0 $0 0.054071666 $0
42 $0 $0 $0 $0 $0 $0 0.05035778 $0
43 $0 $0 $0 $0 $0 $0 0.04689898 $0
44 $0 $0 $0 $0 $0 $0 0.043677746 $0
45 $0 $0 $0 $0 $0 $0 0.040677761 $0
46 $0 $0 $0 $0 $0 $0 0.037883829 $0
47 $0 $0 $0 $0 $0 $0 0.035281796 $0
48 $0 $0 $0 $0 $0 $0 0.032858483 $0
49 $0 $0 $0 $0 $0 $0 0.030601614 $0
50 $0 $0 $0 $0 $0 $0 0.028499757 $0
TOTAL PRESENT WORTH OF FUTURE WITHOUT PROJECT COSTS $90,483
FUTURE WITHOUT PROJECT AVERAGE ANNUAL COST

7 3/8%, 50 YEARS $6,869
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TABLE 1A

SMITH ISLAND
Existing & Future Without Project Economic Evaluatior
Area 1: Sheep Pen Gui ($ 000'S)

Discount Rate 0.07375

Price Level 1997

Inflation Factor 0.03

Damage Escalatior 0.02

Evaluation Watermen  Road/Sewel Dock/Ramp Revetment Majoi Total Present Worth Present Worth
Period Cost Cost Cost Cost Infrastructure Cost Factor of Total Cosl
Damages
1 $0 $10,000 $0 $0 $0 $10,000 0.931315483 $9,313
2 $0 $10,500 $0 $0 $0 $10,500 0.867348529 $9,107
3 $0 $11,025 $0 $0 $0 $11,025 0.807775114 $8,906
4 $0 $11,576 $0 $0 $0 $11,576 0.752293471 $8,709
5 $0 $0 $0 $0 $0 $0 0.700622557 $0
6 $0 $0 $0 $0 $0 $0 0.652500635 $0
7 $0 $0 $0 $0 $0 $0 0.607683945 $0
8 $0 $0 $0 $0 $0 $0 0.565945466 $0
9 $0 $0 $0 $0 $0 $0 0.527073775 $0
10 $0 $0 $0 $0 $0 $0 0.490871968 $0
11 $0 $0 $0 $0 $0 $0 0.457156664 $0
12 $0 $0 $0 $0 $0 $0 0.425757079 $0
13 $0 $0 $0 $0 $0 $0 0.39651416 $0
14 $0 $0 $0 $0 $0 $0 0.369279776 $0
15 $0 $0 $0 $0 $0 $0 0.343915973 $0
16 $0 $0 $0 $0 $0 $0 0.320294271 $0
17 $0 $0 $0 $0 $0 $0 0.298295014 $0
18 $0 $0 $0 $0 $0 $0 0.277806765 $0
19 $0 $0 $0 $0 $0 $0 0.258725741 $0
20 $0 $0 $0 $0 $0 $0 0.240955289 $0
21 $0 $0 $0 $0 $0 $0 0.224405391 $0
22 $0 $0 $0 $0 $0 $0 0.208992215 $0
23 $0 $0 $0 $0 $0 $0 0.194637686 $0
24 $0 $0 $0 $0 $0 $0 0.181269091 $0
25 $0 $0 $0 $0 $0 $0 0.168818711 $0
26 $0 $0 $0 $0 $0 $0 0.157223479 $0
27 $0 $0 $0 $0 $0 $0 0.14642466 $0
28 $0 $0 $0 $0 $0 $0 0.136367553 $0
29 $0 $0 $0 $0 $0 $0 0.127001214 $0
30 $0 $0 $0 $0 $0 $0 0.118278197 $0
31 $0 $0 $0 $0 $0 $0 0.110154316 $0
32 $0 $0 $0 $0 $0 $0 0.10258842 $0
33 $0 $0 $0 $0 $0 $0 0.095542184 $0
34 $0 $0 $0 $0 $0 $0 0.088979915 $0
35 $0 $0 $0 $0 $0 $0 0.082868373 $0
36 $0 $0 $0 $0 $0 $0 0.077176599 $0
37 $0 $0 $0 $0 $0 $0 0.071875761 $0
38 $0 $0 $0 $0 $0 $0 0.066939009 $0
39 $0 $0 $0 $0 $0 $0 0.062341336 $0
40 $0 $0 $0 $0 $0 $0 0.058059451 $0
41 $0 $0 $0 $0 $0 $0 0.054071666 $0
42 $0 $0 $0 $0 $0 $0 0.05035778 $0
43 $0 $0 $0 $0 $0 $0 0.04689898 $0
44 $0 $0 $0 $0 $0 $0 0.043677746 $0
45 $0 $0 $0 $0 $0 $0 0.040677761 $0
46 $0 $0 $0 $0 $0 $0 0.037883829 $0
47 $0 $0 $0 $0 $0 $0 0.035281796 $0
48 $0 $0 $0 $0 $0 $0 0.032858483 $0
49 $0 $0 $0 $0 $0 $0 0.030601614 $0
50 $0 $0 $0 $0 $0 $0 0.028499757 $0
TOTAL PRESENT WORTH OF FUTURE WITHOUT PROJECT COSTS $36,035
FUTURE WITHOUT PROJECT AVERAGE ANNUAL COST

7 3/8%, 50 YEARS $2,736
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TABLE 1B

SMITH ISLAND
Existing & Future Without Project Economic Evaluatior
Area 1: Sheep Pen Gui ($ 000'S)

Discount Rate 0.07375

Price Level 1997

Inflation Factor 0.03

Damage Escalatior 0.02

Evaluation Watermen  Road/Sewel Dock/Ramp Revetment Majoi Total Present Worth Present Worth
Period Cost Cost Cost Cost Infrastructure Cost Factor of Total Cosl
Damages
1 $0 $0 $12,000 $0 $0 $12,000 0.931315483 $11,176
2 $0 $0 $12,600 $0 $0 $12,600 0.867348529 $10,929
3 $0 $0 $13,230 $0 $0 $13,230 0.807775114 $10,687
4 $0 $0 $13,892 $0 $0 $13,892 0.752293471 $10,450
5 $0 $0 $0 $0 $0 $0 0.700622557 $0
6 $0 $0 $0 $0 $0 $0 0.652500635 $0
7 $0 $0 $0 $0 $0 $0 0.607683945 $0
8 $0 $0 $0 $0 $0 $0 0.565945466 $0
9 $0 $0 $0 $0 $0 $0 0.527073775 $0
10 $0 $0 $0 $0 $0 $0 0.490871968 $0
11 $0 $0 $0 $0 $0 $0 0.457156664 $0
12 $0 $0 $0 $0 $0 $0 0.425757079 $0
13 $0 $0 $0 $0 $0 $0 0.39651416 $0
14 $0 $0 $0 $0 $0 $0 0.369279776 $0
15 $0 $0 $0 $0 $0 $0 0.343915973 $0
16 $0 $0 $0 $0 $0 $0 0.320294271 $0
17 $0 $0 $0 $0 $0 $0 0.298295014 $0
18 $0 $0 $0 $0 $0 $0 0.277806765 $0
19 $0 $0 $0 $0 $0 $0 0.258725741 $0
20 $0 $0 $0 $0 $0 $0 0.240955289 $0
21 $0 $0 $0 $0 $0 $0 0.224405391 $0
22 $0 $0 $0 $0 $0 $0 0.208992215 $0
23 $0 $0 $0 $0 $0 $0 0.194637686 $0
24 $0 $0 $0 $0 $0 $0 0.181269091 $0
25 $0 $0 $0 $0 $0 $0 0.168818711 $0
26 $0 $0 $0 $0 $0 $0 0.157223479 $0
27 $0 $0 $0 $0 $0 $0 0.14642466 $0
28 $0 $0 $0 $0 $0 $0 0.136367553 $0
29 $0 $0 $0 $0 $0 $0 0.127001214 $0
30 $0 $0 $0 $0 $0 $0 0.118278197 $0
31 $0 $0 $0 $0 $0 $0 0.110154316 $0
32 $0 $0 $0 $0 $0 $0 0.10258842 $0
33 $0 $0 $0 $0 $0 $0 0.095542184 $0
34 $0 $0 $0 $0 $0 $0 0.088979915 $0
35 $0 $0 $0 $0 $0 $0 0.082868373 $0
36 $0 $0 $0 $0 $0 $0 0.077176599 $0
37 $0 $0 $0 $0 $0 $0 0.071875761 $0
38 $0 $0 $0 $0 $0 $0 0.066939009 $0
39 $0 $0 $0 $0 $0 $0 0.062341336 $0
40 $0 $0 $0 $0 $0 $0 0.058059451 $0
41 $0 $0 $0 $0 $0 $0 0.054071666 $0
42 $0 $0 $0 $0 $0 $0 0.05035778 $0
43 $0 $0 $0 $0 $0 $0 0.04689898 $0
44 $0 $0 $0 $0 $0 $0 0.043677746 $0
45 $0 $0 $0 $0 $0 $0 0.040677761 $0
46 $0 $0 $0 $0 $0 $0 0.037883829 $0
47 $0 $0 $0 $0 $0 $0 0.035281796 $0
48 $0 $0 $0 $0 $0 $0 0.032858483 $0
49 $0 $0 $0 $0 $0 $0 0.030601614 $0
50 $0 $0 $0 $0 $0 $0 0.028499757 $0
TOTAL PRESENT WORTH OF FUTURE WITHOUT PROJECT COSTS $43,242
FUTURE WITHOUT PROJECT AVERAGE ANNUAL COST

7 3/8%, 50 YEARS $3,283
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TABLE 1C

Evaluation
Period

OCO~NOUAWNE

Watermen

Cost

SMITH ISLAND

Existing & Future Without Project Economic Evaluatior

Area 1: Sheep Pen Gui

Discount Rate 0.07375
Price Level 1997
Inflation Factor 0.03
Damage Escalatior 0.02
Road/Sewet Dock/Ramp Revetment
Cost Cost Cost
$0 $0 $20,000
$0 $0 $21,000
$0 $0 $22,050
$0 $0 $23,153
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0

($ 000'S)
Majoi Total
Infrastructure Cost
Damages
$0 $20,000
$0 $21,000
$0 $22,050
$0 $23,153
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0

TOTAL PRESENT WORTH OF FUTURE WITHOUT PROJECT COSTS

FUTURE WITHOUT PROJECT AVERAGE ANNUAL COST

7 3/8%, 50 YEARS

Page 1

Present Worth
Factor

0.931315483
0.867348529
0.807775114
0.752293471
0.700622557
0.652500635
0.607683945
0.565945466
0.527073775
0.490871968
0.457156664
0.425757079

0.39651416
0.369279776
0.343915973
0.320294271
0.298295014
0.277806765
0.258725741
0.240955288
0.224405391
0.208992215
0.194637686
0.181269091
0.168818711
0.157223479

0.14642466
0.136367553
0.127001214
0.118278197
0.110154316

0.10258842
0.095542184
0.088979915
0.082868373
0.077176599
0.071875761
0.066939008
0.062341336
0.058059451
0.054071666

0.05035778

0.04689898
0.043677746
0.040677761
0.037883829
0.035281796
0.032858483
0.030601614
0.028499757

Present Worth
of Total Cost

$18,626
$18,214
$17,811
$17,417

$72,070

$5,471



TABLE 1D

SMITH ISLAND
Existing & Future Without Project Economic Evaluation
Area 1: Sheep Pen Gui ($ 000'S)

Discount Rate 0.07375

Price Level 1997

Inflation Factor 0.03

Damage Escalatior 0.02

Evaluation Watermen  Road/Sewel Dock/Ramp Revetment Major Total Present Worth Present Worth
Period Cost Cost Cost Cost Infrastructure Cost Factor of Total Cost
Damages
1 $0 $0 $0 $0 $0 $0 0.931315483 $0
2 $0 $0 $0 $0 $0 $0 0.867348529 $0
3 $0 $0 $0 $0 $0 $0 0.807775114 $0
4 $0 $0 $0 $0 $0 $0 0.752293471 $0
5 $0 $0 $0 $0 $2,275,000 $2,275,000 0.700622557 $1,593,916
6 $0 $0 $0 $0 $0 $0 0.652500635 $0
7 $0 $0 $0 $0 $0 $0 0.607683945 $0
8 $0 $0 $0 $0 $0 $0 0.565945466 $0
9 $0 $0 $0 $0 $0 $0 0.527073775 $0
10 $0 $0 $0 $0 $0 $0 0.490871968 $0
11 $0 $0 $0 $0 $0 $0 0.457156664 $0
12 $0 $0 $0 $0 $0 $0 0.425757079 $0
13 $0 $0 $0 $0 $0 $0 0.39651416 $0
14 $0 $0 $0 $0 $0 $0 0.369279776 $0
15 $0 $0 $0 $0 $0 $0 0.343915973 $0
16 $0 $0 $0 $0 $0 $0 0.320294271 $0
17 $0 $0 $0 $0 $0 $0 0.298295014 $0
18 $0 $0 $0 $0 $0 $0 0.277806765 $0
19 $0 $0 $0 $0 $0 $0 0.258725741 $0
20 $0 $0 $0 $0 $0 $0 0.240955289 $0
21 $0 $0 $0 $0 $0 $0 0.224405391 $0
22 $0 $0 $0 $0 $0 $0 0.208992215 $0
23 $0 $0 $0 $0 $0 $0 0.194637686 $0
24 $0 $0 $0 $0 $0 $0 0.181269091 $0
25 $0 $0 $0 $0 $0 $0 0.168818711 $0
26 $0 $0 $0 $0 $0 $0 0.157223479 $0
27 $0 $0 $0 $0 $0 $0 0.14642466 $0
28 $0 $0 $0 $0 $0 $0 0.136367553 $0
29 $0 $0 $0 $0 $0 $0 0.127001214 $0
30 $0 $0 $0 $0 $0 $0 0.118278197 $0
31 $0 $0 $0 $0 $0 $0 0.110154316 $0
32 $0 $0 $0 $0 $0 $0 0.10258842 $0
33 $0 $0 $0 $0 $0 $0 0.095542184 $0
34 $0 $0 $0 $0 $0 $0 0.088979915 $0
35 $0 $0 $0 $0 $0 $0 0.082868373 $0
36 $0 $0 $0 $0 $0 $0 0.077176599 $0
37 $0 $0 $0 $0 $0 $0 0.071875761 $0
38 $0 $0 $0 $0 $0 $0 0.066939009 $0
39 $0 $0 $0 $0 $0 $0 0.062341336 $0
40 $0 $0 $0 $0 $0 $0 0.058059451 $0
41 $0 $0 $0 $0 $0 $0 0.054071666 $0
42 $0 $0 $0 $0 $0 $0 0.05035778 $0
43 $0 $0 $0 $0 $0 $0 0.04689898 $0
44 $0 $0 $0 $0 $0 $0 0.043677746 $0
45 $0 $0 $0 $0 $0 $0 0.040677761 $0
46 $0 $0 $0 $0 $0 $0 0.037883829 $0
47 $0 $0 $0 $0 $0 $0 0.035281796 $0
48 $0 $0 $0 $0 $0 $0 0.032858483 $0
49 $0 $0 $0 $0 $0 $0 0.030601614 $0
50 $0 $0 $0 $0 $0 $0 0.028499757 $0
TOTAL PRESENT WORTH OF FUTURE WITHOUT PROJECT COSTS $1,593,916
FUTURE WITHOUT PROJECT AVERAGE ANNUAL COST

7 3/8%, 50 YEARS $121,000
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TABLE 1E

Evaluation
Period

OCO~NOUAWNE

Watermen
Cost

$25,110
$26,366
$27,684
$29,068

Discount Rate
Price Level
Inflation Factor

Damage Escalatior

Road/Sewer
Cost

$10,000

Dock/Ramp
Cost

$12,000
$12,600
$13,230
$13,892

Revetment

SMITH ISLAND
Existing & Future Without Project Economic Evaluatior
Area 1: Sheep Pen Gui

($ 000'S)
0.07375
1997
0.03
0.02
Major Total
Infrastructure Cost
Damages
$20,000 $0 $67,110
$21,000 $0 $70,466
$22,050 $0 $73,989
$23,153 $0 $77,688
$0 $2,275,000 $2,275,000
$0 0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0
$0 $0 $0

TOTAL PRESENT WORTH OF FUTURE WITHOUT PROJECT COSTS

FUTURE WITHOUT PROJECT AVERAGE ANNUAL COST

7 3/8%, 50 YEARS

Page 1

Present Worth
Factor

0.931315483
0.867348529
0.807775114
0.752293471
0.700622557
0.652500635
0.607683945
0.565945466
0.527073775
0.490871968
0.457156664
0.425757079

0.39651416
0.369279776
0.343915973
0.320294271
0.298295014
0.277806765
0.258725741
0.240955288
0.224405391
0.208992215
0.194637686
0.181269091
0.168818711
0.157223479

0.14642466
0.136367553
0.127001214
0.118278197
0.110154316

0.10258842
0.095542184
0.088979915
0.082868373
0.077176599
0.071875761
0.066939008
0.062341336
0.058059451
0.054071666

0.05035778

0.04689898
0.043677746
0.040677761
0.037883829
0.035281796
0.032858483
0.030601614
0.028499757

Present Worth
of Total Cost

$62,501
$61,118
$59,766
$58,444
$1,593,916

$1,835,746

$139,358



TABLE 1

SMITH ISLAND
Existing & Future Without Project Economic Evaluatior
Area 3: Tylerton ($ 000'S)

Discount Rate 0.07375

Price Level 1997

Inflation Factor 0.03

Damage Escalatior 0.02

Evaluation Watermen  Road/Sewel Dock/Ramp Revetment Majoi Total Present Worth Present Worth
Period Cost Cost Cost Cost Infrastructure Cost Factor of Total Cosl
Damages
1 $41,850 $0 $0 $0 $0 $41,850 0.931315483 $38,976
2 $43,943 $0 $0 $0 $0 $43,943 0.867348529 $38,113
3 $46,140 $0 $0 $0 $0 $46,140 0.807775114 $37,270
4 $48,447 $0 $0 $0 $0 $48,447 0.752293471 $36,446
5 $0 $0 $0 $0 $0 $0 0.700622557 $0
6 $0 $0 $0 $0 $0 $0 0.652500635 $0
7 $0 $0 $0 $0 $0 $0 0.607683945 $0
8 $0 $0 $0 $0 $0 $0 0.565945466 $0
9 $0 $0 $0 $0 $0 $0 0.527073775 $0
10 $0 $0 $0 $0 $0 $0 0.490871968 $0
11 $0 $0 $0 $0 $0 $0 0.457156664 $0
12 $0 $0 $0 $0 $0 $0 0.425757079 $0
13 