FACT SHEET
DAUPHIN ISLAND EROSION ISSUES

HISTORY

a. Shoreline change on Dauphin Island is an ongoing process characteristic of all
barrier islands. Comparison ot historic maps of the island indicates a general trend of erosion
along the gulf shoreline and accretion on the western end. The earliest known maps indicate
that around 1717 Dauphin and Petit Bois Islands were connected. At some later date, this
island was breached and the two separate entities were formed. Between 1909 and 1917,
Dauphin Island was breached by a hurricane (1916) and it was not until 1942 that maps
indicated the breach was filled. The island was again breached by a hurricane in September
1948 and aerial photos taken in March 1950 indicate the island was rejoined. Hurricanes
Frederic in 1979 and Elena in 1985 caused massive washover of the west end but total
breaching did not occur. Hurricane Opal in 1995 also caused washover with the majority of
the sands being transported via non-vegetated (i.e. streets) pathways. Hurricane Georges in
September 1999 caused similar but much more extensive damage to the island. During this
storm approximately 25 - 50 feet of front beach were lost with subsequent growth of the
northern shoreline of the island. Studies of the shoreline change between the period 1942 and
1974 indicate gulf shore erosion rates of 6.3 feet per year. Changes to the shoreline of the
eastern end of the island are most dramatic at the very east, with over 500 feet of shoreline
recession in the vicinity of the US Coast Guard recreational area. Approximately 1 mile west
of this area, the shoreline is accretionary. The western end of the island has a recession rate
of approximately 2 - 3 feet per year (Douglass et al., 1998). Even as the gulf shoreline is
showing significant erosion rates, the island is increasing in length to the west. Between 1917
and 1974 the length of the island increased by approximately 1.8 miles. This area is very
narrow with very low dunes.

b. The erosion/accretion of Dauphin Island is controlled in large part by geologic and
physical forces. The entrance to Mobile Bay is not jettied, in contrast to many of those in
Florida such as Pensacola and Panama City. A large ebb tidal shoal extends along the east
side of the bar channel from Fort Morgan along 'Dixie Bar' seaward to the vicinity of the
Sand Island Lighthouse. On the west side, the shoal extends along the remnants of the Sand
Island-Pelican Island complex to the vicinity of the public fishing pier. In fact, Saud and
Pelican Islands are subaerial portions of the shoal. This large shoal forms a natural 'sand hy-
passing plant’ for littoral material with a predominantly east to west drift. Material passes
across the inlet at a point where the seaward flowing currents are reduced in velocity. The
material is then deposited on the western shoulder of the shoal and eventually returned to the
nearshore littoral drift system of western Dauphin Island. All of the islands fronting the
Mississippi Sound tend to migrate to the west in the direction of the predominant littoral drift.
The east ends of Petit Bois and Ship Islands have in fact eroded at much higher rates than
Dauphin Island, and there are no dredged channels immediately updrift of these islands. The
erosion of the eastern end of Dauphin Island is probably a result of a combination of factors
including waves generated from offshore as well as currents associated with the outflow of




waters from Mobile Bay. The cause of physical changes of the western end of the island is not
clearly understood. Douglass et al. (1998) postulate that the maintenance of the Mobile
Harbor Entrance Channel may be a cause of this erosion.

MAN’S INFLUENCE ON DAUPHIN ISLAND

a. Armoring of Fort Gaines: Man’s activities obviously play some role in moditying
the sand transport system. In the early 1900's the eastern end of Dauphin Island was armored
to prevent the erosion/destruction of Fort Gaines. This has prevented the sand resource which
is the eastern end of Dauphin Island from entering the sand transport system and has
artificially fixed the castern end to a point in space. It has been estimated that one-half mile or
more of the east end of the island would currently be open water had the armoring not taken
place.

b. Construction and Maintenance of the Mobile Ship Channel. In addition, the
maintenance of the bar channel portion of the Mobile Harbor project removes sand which
would naturally be distributed along the western portion of the ebb tidal shoal and places it in
water depths which are greater than that required for littoral sand transport. Although the
1902 River and Harbor Act provided for a 32-foot channel across the bar, it is believed that
only limited dredging in this area was required until the channel was deepened in the late
1950's in response to the 1954 Act which provided for a 42-foot channel. The channel was
again deepened in 1986 and currently provides for a 47-foot channel from the Gulf of Mexico
across the bar into Mobile Bay.

Much of the Mobile inlet is naturally deep water as evidenced by the fact that little or
no dredging is required in the channel from just south of the Gulf Intracoastal Waterway in
Mobile Bay to a point approximately one-half mile north of the Sand Island Lighthouse in the
Gulf of Mexico (approximately 4.3 miles south southeast of the east end of the island). The
maintenance requirement for the bar channel is restricted to a one and one-half mile reach at
the lighthouse and southward. Approximately 420,000 cubic yards of sandy material is
removed from this area every other year by hopper dredge and transported to the ocean
disposal site approximatelv 3 miles south of Dauphin [sland in water depths in excess of 30
feet. Our records indicate that since 1970 approximately 8.3 million cubic yards of
maintenance material has been removed from the bar channel and 6.7 million cubic yards of
new work was removed from channel between 1988-90. The maintenance material would he
that material which would have been in the littoral drift system and trapped in the channel.
Movement of this material without and with the Mobile Harbor entrance channel is depicted on
the attached schematic. To put these quantities in perspective, it has been estimated that the
ebb tidal shoal contains approximately 1.2 billion cubic yards of sand and that the net annual
littoral transport to the west is about 196,000 cubic yards/year. Although it appears that the
Corps is removing the entire net annual littoral transport quantity, the significance of this
activity is not known due to the large amount of material in the ebb tidal shoal and the natural
variability of the coastal system.




c. Construction and Maintenance of the Forr Gaines Channel: The construction and
subsequent maintenance of the Fort Gaines Channel (a man made cut through the east end of
Dauphin Island) has also interrupted the transport of sandy sediments along the western side of
Mobile Bay to the east end of Dauphin Island. This activity has also been interpreted by some
to play a role in the erosion process. Since the late 1980's the Corps has routinely placed the
maintenance material along the southeastern shore of the island, however the quantity is very
small and the dredging requirement infrequent.

In 1980, the Mobile District extended the Fort Gaines Channel from the Billy Goat Hole on
Dauphin Island eastward to the main ship channel under a request fromn the Federal Emergency
Management Agency (FEMA). This channel was required to accommodate ferry service to
Dauphin Island while the bridge was under construction. Approximately 500,000 cubic yards
of sandy material was placed in the groin field at the eastern end of the island. In the
intervening 15 years this matcrial has been removed from this area as part of the littoral drift
and distributed westward along the island and southward into Pelican Bay. The shoreline
fronting property owned by the Marine Environmental Sciences Consortium (Dauphin Island
Sea Lab}, the US Coast Guard, and the Audubon Bird Sanctuary are now showing loss due to
the erosion of this material. The extension of this channel is not part of the Federally
authorized Fort Gaines Channel and has not been maintained the initial dredging. Any future
maintenance would be the responsibility of the private users.

d. Beach Erosion Control and Hurricane Protection Study: In 1978, the Mobile
District completed a feasibility report entitled "Mobile County, Alabama Beach Erosion
Control and Hurricane Protection” which investigated the feasibility of a storm damage
protection project. The results of this report indicated that with one exception, there were no
alternatives which were either economically feasible or would be supported by the general
public. The one exception was the modification of the current (at that time) practice for the
maintenance of the Mobile Harbor bar channel. A number of unsupported assumptions were
used to determine that the erosion of the 11 westernmost miles of Dauphin Island (beginning at
the location of the public fishing pier) were the result of increasing sea level and the removal
of sand from the littoral drift system through maintenance dredging. The conclusion of the
report that the authority for this modification rested with the Chief of Engineers and that since
no areas of local responsibility for the project would be affected that total responsibility for
implementation and associated costs were a Federal responsibility. According to our files the
report was returned to the District by South Atlantic Division for inclusion of the impacts of
Hurricane Frederic. Division also indicated that any change in the maintenance practices for
Mobile Harbor should be studied as part of that project not the Mobile County study. Further
funding for the Mohile County study was not forthcoming and the study was subsequently
deauthorized by Congress in 1987.

e. National Underwater Berm Demonstration Program: In 1986 the Mobile District
initiated investigations of the feasibility and effectiveness of constructing underwater berms
with dredged material for providing shore protection. In March 1987, a "feeder" berm was
constructed with 656,000 cubic yards of material from the bar channel. This berm was placed
in an area on the soutbern flank of the Sand Island shoal in 14 to 18 feet of water. The




demonstration had three purposes: 1) determine the safety and effectiveness of shallow draft
split-hull hopper dredges in maintaining this channel; 2) determine the costs associated with
the action; 3) determine whether placement of material in these depths of water would he
beneficial in supplying sand to the littoral system. Results of the monitoring showed that over
time the 'structure' melded into the Sand Island shoal so that it was no longer identifiable.
Shallow draft split-hull dredges can perform the required activities, however there are only 2
in operation in the U.S. and they are owned hy the same company. Increase in costs over that
currently expended for this part of the channel would be approximately $294,000 per dredging
cycle.

f. Emergency Shoreline Protection: In 1992/93, the Mobile District in partnership
with the Dauphin Island Park and Beach Board and the State refurhished the armor protection
around Fort Gaines and placed hard protective structures around the public fishing pier,
located in the central potion of the island under Section 14 authority. (Section 14 of the1946
Flood Control Act provides for activities to prevent erosion damages to highways, bridge
approaches, public works, and other non-profit public facilities) In addition to these activities,
the suggestion was made to also reorient the detached offshore breakwaters parallel to the
shoreline (currently they are perpendicular) in an effort to provide protection to the Dauphin
[sland Sea Lab and Coast Guard property. A cost-sharing partner was not forthcoming,
however and this activity was not constructed. Both the Section 14 activities undertaken at
this time have been successful at their intended purpose of protecting existing public facilities.

RECENT ACTIVITIES

a. Federal Standard. Based on Corps regulations for operation and maintenance of
Civil Works projects (33CFR335), the baseline for maintenance of the channel is the Federal
Standard which is roughly the least costly, environmentally acceptable, engineeringly feasible
alternative, The Federal Standard for Mobile Harbor has been the transport of all dredged
material to the ocean disposal site as authorized by the Water Resources Development Act
(WRDA) of 1986 (P.L. 99-662).

b. Section 933 of WRDA 1986: Placement of dredged material on downdrift heaches
would be a viable alternative to the Federal Standard provided that a non-Federal entity pick
up 50% of the additional costs and that the incremental increase in cost is offset by national
economic development benefits. Based on the results of the feeder berm demonstration, the
non-Federal entity would be responsible for approximately $147,000 per dredging cycle for
the placement of material on the Sand Island shoal. This would allow the resumption of the
natural transport of sand in the littoral system but would not provide immediate (or possibly
even long-term) relief to the erosive areas on the eastern end of the island. What is not
certain, however, is whether we could find economic benefits to offset the increase in costs as
per our regulations. Recent developments indicate that non-quantifiable environmental
benefits may be utilized. Other authorities, such as Scction 111 or Section 204 are not as
attractive, to either tbe Corps or the local interests, due to cost sharing or future maintenance
requirements.




c. Sand Island Beneficial Use Area. In 1997, the District in coordination with the
Alabama Department of Environmental Management (ADEM) proposed the designation of a
large area of the subtidal delta as the Sand Island Beneficial Use Area (SIBUA). This area
would be utilized for the placement of materials dredged from the entrance channel when
suitable equipment, i.e. hopper dredge with draft requirements shallow enough to fransit the
area safely, were heing utilized for the maintenance of the Mohile Ship Channel. During the
public notice advertisement period, concerns were raised about the possibility of cultural or
bistoric resources being in the area and also about less than pure sand being placed in the site.
Based on the need for an underwater survey of the area to locate possible historic resources
the area was scaled down in size to approximately 2.5 square miles.

Regarding the physical quality of the material to be placed in the site, there may he
opportunities to place ‘mixed’ materials, i.e. dredged materials with >>50% sand but
containing quantities of silts and clays in the beneficial use area. It is the opinion of the
District and ADEM that placement of such material in the beneficial use area may be
appropriate. This area naturally receives freshwater laden with silts during certain time
periods, therefore placement of ‘mixed’ materials during these time periods may not result in
adverse water quality impacts.

d. Mixed Sediment Nearshore Placement Study: 1n November 1997, approximately
350,000 cubic yards of ‘mixed’ sediments were placed in the southwest corner of the SIBUA
as part of a cooperative effort between the District and the Waterways Experiment Station
under the Dredging Operations and Environmental Research (DOER). The behavior of these
sediments is currently being monitored.

€. Hurricane Danny Recovery: As a result of sboaling caused by the passage of
Hurricane Danny in September 1997, there was a requirement to dredge portions of the
entrance channel. In cooperation with ADEM we were granted a one-time use of a small
portion of the Sand Island Beneficial Use Area. Approximately 54400 cubic yards of sandy
dredged material was placed in the site in tate 1997,

f. Hurricane Georges Recovery: As a result of damage to the western end of Dauphin
Island caused by Hurricane Georges, FEMA agreed to cost share the construction of an
emergency berm along the westernmost 13,000 feet of the developed portion of the island.
FEMA estimated that approximately 78,000 cubic yards was required to construct a berm that
would provide protection from a 5 year storm when placed above the 5 year storm surge level
of +4.3 feet MLLW. The elevation of the post-storm beach, however is below 0 MLLW in
some areas and below +4.3 feet MLLW for the entire reach. rovide protection from a 5-year
storm is proposed to be constructed in early winter 1999. The Town of Dauphin Island has
contracted with the Mobile District to provide design and construction management services
associated with the berm. Discussions are currently ongoing between the Town and FEMA
concerning the actual quantity of material to be used in the construction. If the discussions are
successtul coustruction could begin in the winter 1999.




g Northern Gulf Regional Sediment Management Initiative: n response to the
damages to the navigation channel caused by Hurricane Georges in September 1998, a
recovery plan was developed in concert with ADEM. This plan which included ocean and
within bay disposal of materials from the bay portions of the Mobile Harbor project, also
included the use of the SIBUA for material to be dredged from the entrance chanuel.
Approximately 3 million cubic yards of predominately sandy material was placed in the site by
shallow draft hopper dredge hetween May and September 1999. Based on the initiative, we
developed an extensive monitoring program aimed at describing the evolution of this material,
Currently we are utilizing existiug operations and maintenance funds for this monitoring.
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