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Honorable Jack Edwards
House of Representatives
Washington, DC 20513

Deaf Mr. Edwards:
For your information I am inclosing a copy of the transcript of the Workshop

Meeting on Beach Erosion Control and Hurricane Protection for
Mobile County held at Bayley's Ranch on 31 March 1975. I appre ciate your
attendance at the meeting, and interest you have demonstrated in
this study.
As you recall, little interest was exhibited at the meeting for structural velars that
could be implemented under existing Federal authorities for beach erosion control.
These authorities require the establishment of public property and public
access to the shoreline as a condition for any significant Federal
financial participation in a beach erosion control project. As indicated at
the meeting, the establishment of public shore line property would be strongly

opposed by existing waterfront property owners. Furthermore,
preliminary studies indicate that protection of the sparsely
developed shoreline would not result in the necessary economic benefits to
justify the construction of costly structures for beach erosion
control and hurricane protection.
While structural measures specifically for beach erosion control are
indicated to be economically unjustified and to have unacceptable social
and coca unity impacts, the need for protection of the shoreline was
emphasized. Substantial interest was indicated in the concept of deposition of unconfined dredged material from the ship channel along the
west bay shoreline and Dauphin Island for the abatement of erosion.
The prospect for satisfactorily alleviating erosion problems on Dauphin
Island by depositing the sandy material dredged from the Mobile Bay
entrance channel upon the Gulf shoreline of the island appears promising
And will be pursued. The viability of depositing future "new work" material
dredged from the ship channel within Mobile Bay upon the western shoreline
cannot he determined without estuarian and other environmental impact
studies but is considered meritorious of further consideration. Under the
above concepts the eroding shorelines would be nourished by the
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dredged material primarily as disposal areas in support of the
maintenance and modification of the Mobile Harbor navigation project.
This plan would preserve any accreted land as the property of
adjoining land owners and limit local costs resulting from the accreted land, to
the amount required for necessary stabilization and a portion of the
cost allocated to land enhancement, Therefore, the options for
nourishment of the eroding shorelines with material dredged from the ship
channel could be more appropriately considered under our ongoing study of
navigation modifications for Mobile Harbor rather than under
the s t u d y f or b ea c h er o s i o n c o nt r ol an d h u rr i c an e p r o t ec ti o n .
In view of the indications of the workshop meeting, further
consideration for deposition of the dredged material, from the ship
channel along the eroding shorelines under the ongoing survey study for modification of
the existing Federal project for Mobile Harbor is indicated to be
warranted in lieu of the authorized beach erosion control and hurricane
protraction study. Since our study has not indicated any other likely
structural alternatives for beach erosion control and hurricane protection, and in accordance with Corps’ policy to apply our limited study
funds where they can be most productive, I am proposing to conclude our
beach erosion and hurricane protection study for Mobile County. A concise report which will address the foregoing considerations along with
the finding that no additional Federal structural improvements are warranted
at this time in the interest of beach erosion control and hurricane
protection can be completed with programmed fiscal 1976 study funds. Any remaining
surplus funds could be transferred to other studies. In lieu of this option,
deferral of future studies into an inactive study category is indicated.
I plan to notify the Mobile City and County Commissions of our proposal to
terminate the study in the near future, but, in the interim, would appreciate any views

or comments you may have regarding the study and proposed course of
action.
Sincerely yours,

1 Incl
As stated
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DRAKE WILSON
Colonel, CE
District Engineer
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TOWN OF DAUPHIN ISLAND
BEACH AND BARRIER ISLAND RESTORATION PROJECT
EXECUTIVE SUMMARY
Dauphin Island is a barrier island located on the western side of the entrance to Mobile Bay. The
west end of the island is low in elevation and suffers from overwash while the east end has a
limited sediment supply. The objective of the restoration project is to increase island longevity
and prevent overwash by nourishing the beach and dune system. It is proposed to widen the
beach at its natural elevation and install a dune system using an offshore sediment source. The
project has been specifically designed to take advantage of the presently ongoing migration of
the sands of Pelican Island onto Dauphin Island.
The center section of Dauphin Island is stable to accretional due to the sediment supply and
sheltering provided by Pelican Island. Beach restoration alternatives were developed for the
western and eastern portions of the island that are suffering from erosion. The western project
area extends approximately 4.25 miles from the general vicinity of the park at the western end of
Bienville Blvd (“Katrina Cut”) to the Pelican Island attachment location near the fishing pier
(profiles DI-2 and DI-18), as shown in Figure 1. The eastern project area under consideration
extends approximately 0.92 miles west from Fort Gaines.
The western part of Dauphin Island is a low-relief barrier that is flooded and overwashed during
tropical storms and hurricanes. It has a maximum elevation of about 7 feet, NAVD, except for
dune features in the vicinity of the fishing pier that reach above 10 feet, NAVD (January 2010
CPE Survey). It is susceptible to high storm impacts because of its low elevation, narrow width,
limited wave sheltering from Pelican Island, and no maritime forest. Historic shoreline change
measurements suggest a shoreline retreat rate of approximately 13 feet/year, though the large
portion of this retreat occurs during low frequency storm events. The western project area is
populated with numerous homes south of Bienville Blvd. The eastern project area is less
populated. The eastern project is mostly located along the Dauphin Island Sea Lab, the old Coast
Guard R&D facility, the Dauphin Island Audubon Bird Sanctuary, and the Audubon Place
development. The primary intent of the eastern project is to protect the remaining upland area
and minimize salinity intrusion into the fresh water lake.
A single design alternative is presented for the east end. This alternative includes the placement
of 240,000 cubic yards of fill extending 4,800 feet west from Fort Gaines. The berm crest is at
+5.5 feet, NAVD with an irregular dune system placed behind it to an elevation of +8.0 feet,
NAVD. The cost of constructing the east end alternative as a standalone project is between $5.1
M and $5.6M, as compared to between $3.1M and $4.0M if constructed in conjunction with one
of the west end alternatives. If budget allows, it is also recommended that three shore parallel
breakwaters be constructed using the stone from the existing groins. This would increase the
construction cost by approximately $1.25M.
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Three alternatives are presented for the western project area and bracket a variety of solutions
and costs. Alternative 1 restores the volume of sand that was there in 1990 and adds a large
protective stepped dune in front of the houses. The dune crest is 25 feet wide with a +12-foot
NAVD elevation and side slopes of 1V:5H down to +5.5 feet NAVD. The beach fill moves the
shoreline position an average of 340 feet seaward and has a constructed berm elevation of +5.5
feet NAVD with a seaward slope of 1V:12H to the toe of fill. It is estimated that the project will
have a 40-foot wide expanse of dry sand in front of the dune 10 years after construction.
Alternative 1 has a fill volume of 3,589,000 cubic yards. The cost is estimated between $63M
and $71M, including the construction of the east end alternative.
Given the cost of Alternative 1, the dune for Alternatives 2 and 3 was moved north toward
Bienville Blvd in order to reduce the fill volume. The goal with Alternative 2 was to have 40
feet of dry sand in front of the dune 12 years following construction, assuming that a 10-year
storm event had not impacted the project by then. The dune will be scraped up to an elevation of
+12.0 feet, NAVD and have a width of 25 feet and side slopes of 1V:5H, where dune
construction is possible. In areas where construction of the dune is restricted due to the location
of houses, the beach will be pumped to an elevation of +7 feet, NAVD. While this will not
provide the same level of protection as the full dune, increasing the beach elevation should
reduce the frequency of overtopping. The beach fill will move the shoreline position an average
of 220 feet seaward, and has a constructed berm elevation of +5.5 feet NAVD with a seaward
slope of 1V:12H to the toe of fill. The cost of Alternative 2 is estimated between $40M and
$48M, including the construction of the east end alternative.
Alternative 3 is the lowest cost option, with an approximate cost between $26M and $29M,
including the construction of the east end alternative. The dune details for Alternative 3 are
identical to Alternative 2. In order to provide a less expensive option, the renourishment interval
has been reduced to 5 years (at which time the equilibrated natural berm is expected to be
approximately 40 feet from the toe of the dune). The beach fill moves the shoreline position an
average of 150 feet seaward, and has a constructed berm elevation of +5.5 feet NAVD with a
seaward slope of 1V:12H to the toe of fill.
Multiple fill sources to construct the project were considered including two offshore borrow
areas that have been identified that contain 7,844,000 cubic yards of beach compatible material.
The borrow areas are located south southwest of the Sand Island Lighthouse on the western lobe
of the Mobile Pass ebb-tidal shoal. Borrow Area 1 is located approximately 6 miles south of the
eastern project area and 7 miles southeast of the center of the western project area. Borrow Area
2 is located approximately 1.5 miles south of Borrow Area 1.
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TOWN OF DAUPHIN ISLAND
BEACH AND BARRIER ISLAND RESTORATION PROJECT
1

INTRODUCTION

This design report submittal was prepared for the Town of Dauphin Island by Coastal Planning
& Engineering, Inc. (CPE) and South Coast Engineers, LLC (SCE). The purpose of this study
was to develop design alternatives for a barrier island restoration project along Dauphin Island,
Alabama. This work was funded by a grant from NOAA (NA10NOS4630126).
Barrier islands such as Dauphin Island are critical to the protection of island-based and coastal
mainland ecosystems and represent regionally significant economic drivers. Dauphin Island has
experienced some of the highest shoreline recession rates in the United States during the past 30
years and suffered economic damage in several hurricanes.
Coastal engineering design and modeling conducted as part of this study included a review of
historic shoreline, profile and bathymetric data with incorporation of recently collected data into
the analysis. A sediment budget was developed to determine major sediment transport pathways.
Wave transformation modeling was performed using SWAN. Cross-shore modeling was
performed using SBEACH based on SWAN modeling results to determine a conceptual design
cross-section of the beach restoration project. Beach profile survey data collected during the
field investigations was incorporated into the analysis and modeling efforts. The data and
analyses were also used to assess past erosion trends, potential overwash volumes and
anticipated impacts of sea level rise.
Related activities include detailed beach and nearshore surveys and an extensive search for beach
quality sand. Those activities are reported on in separate documents and the results are
incorporated as needed here. Some of the beach and nearshore surveys, the initial
reconnaissance sand search efforts, and some of the preliminary coastal engineering design and
modeling efforts focused on the eastern project area (the east end beaches) were funded by
another NOAA grant (NA09NOS4630236), and those results are also incorporated in the overall
design and analysis as needed here.
2

PROJECT AREAS AND LOCATION

Coastal Alabama stretches approximately 56 miles from Perdido Pass to Petit Bois Pass.
Dauphin Island is about 15.5 miles long and is located in the western side of coastal Alabama
adjacent to the entrance to Mobile Bay, a large natural inlet that has been improved by dredging
since 1904. Dauphin Island is the easternmost island in the Gulf Coast Barrier chain that extends
from Mobile Bay to the Mississippi-Louisiana border (Schramm et al., 1980).
There are two specific project areas on the southern beaches of Dauphin Island (see Figure 1).
The two areas are essentially separated by the area on Dauphin Island where Pelican Island is
presently migrating onshore. The 0.92 mile eastern project area extends from approximately the
1
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Fort Gaines/Dauphin Island Sea Lab beach to the west side of the Dauphin Island Audubon Bird
Sanctuary. The western project area extends approximately 4.25 miles from the Pelican Island
attachment location to the area of the Katrina Cut breach (profiles DI-18 to DI-2) as shown in
Figure 1.
The east end of the island is more protected due to the wave sheltering provided by Pelican
Island and the Mobile Bay ebb shoal (Dixie Shoal and Sand Island shoal). The portion of the
Gulf of Mexico that is in the lee of Pelican Island is sometimes referred to as Pelican Bay. The
beach transitions into hummocky dunes and some very high dunes with elevations over 30 feet
that protect a mature maritime forest and a freshwater lake. The majority of the eastern project
area is the south-facing beaches fronting the Dauphin Island Sea Lab, the former Coast Guard
R&D facility, and the Dauphin Island Audubon Bird Sanctuary.
The western part of Dauphin Island is a low-relief barrier that is flooded and overwashed during
tropical storms and hurricanes. It has a maximum elevation of about 7 ft, NAVD, except for
sand-dune-like features that reach above 10 feet, NAVD (January 2010 CPE Survey). The west
end of Dauphin Island is more susceptible to high storm impacts than the east end because of its
low elevation, narrow width, low dune features, lack of protection from Pelican Island, and no
maritime forest. The island is vulnerable to overwash, which creates channels and fans that
transfer sand from the Gulf shoreline onto the barrier island or into the adjacent Mississippi
Sound. The island maintains its general shape and sand volume as it overwashes and migrates
northward (Morton, 2004).
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Figure 1. Location Map
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3

PROJECT AREA HISTORY

Dauphin Island is a barrier island approximately 15.5 miles long located south of the Alabama
mainland. Formed during the Holocene, the west end of the island is a spit-like feature with
poorly developed dunes. Settlement on the eastern, protected end of the island dates back to
1699. Most of the roads that exist today were established in the 1950’s following construction of
the first bridge to the island (Schramm et al., 1980).
The west end of Dauphin Island has suffered impacts from many historic storms that have
resulted in breaching or cuts in the island and overwash fans that spread sand northward behind
the island. Before any major settlement of the western portion of the island in the 1950’s, the
area about 3.5 miles west of the eastern end of Dauphin Island was breached multiple times. The
island was separated into two halves between 1909 and 1917, and again in September 1948.
More recently, the following storms created multiple breaches in the low-lying western ridge:
Hurricanes Camille (1969), Frederic (1979), Elena (1985) (Stout, 1998), Opal (1995), Georges
(1998) (Froede, 2006), Ivan (2004), and Katrina (2005) (USGS, 2010). In many cases,
driveways, back-barrier marina entrances, or similar features in developed areas acted like
channel-ways for overwash. Also, increased turbulence around the support pilings of beach
houses initiated scour (Schramm et al., 1980). The most recent hurricane to strike the region was
Hurricane Ida (November 4-11, 2009). Although this storm did not generate any new breaches,
it caused overwash of the western project area. The western project area overwashed repeatedly
in small wind events and high tides after Hurricane Ida including several times as late as early
May 2010. In May and June 2010 two long, linear sand piles were built south of Bienville Blvd
as emergency structures to keep oil from the BP/Deepwater Horizon oil spill from washing onto
and over the island.
Figure 2 is a comparison of aerial photographs and LiDAR surveys pre- and post-storm of Ivan
and Katrina, which show erosion along the western project area beaches and deposition of sand
inland (USGS, 2010). The impacts of Ivan (2004) and the major storms of the prior decade
caused the shoreline to recede landward of the first row of homes in some places and buried the
main road, Bienville Blvd., with overwashed sand at depths as much as 2.5 feet (Froede, 2006).
Multiple breaches caused by Hurricane Ivan were localized over a 0.84 mile long area of the
island. This area breached again during Hurricane Katrina with deeper channels which remained
open through late 2010. This breach is commonly referred to as “Katrina Cut.” It was closed
with a rock structure in 2010-2011 in response to the BP/Deepwater Horizon oil spill. Hurricane
Katrina destroyed most of the houses and pushed sand from the front of the island into the
Mississippi Sound forming large overwash fans and shifting the island northward. Comparisons
between the June 2007 and post-Gustav LiDAR surveys also reveal erosion along the Gulf
shoreline and overwashed sand inland (USGS, 2010).
The continuous breaching and overwashing results in “rollover” of the island, or migration of the
island to the north. Comparison of the 1850 and 2006 shorelines indicates that the island has
migrated back more than its width from breaches and repeated overwashing during storm events.
In the future, it is anticipated that the west end will continue to overwash during significant
storm events.
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Figure 2. Post-storm impacts from Hurricanes Ivan (2004) and Katrina (2005), courtesy of USGS.
(http://coastal.er.usgs.gov/hurricanes/katrina/lidar/dauphin-island.html)

The western project area of the island is at risk for inundation during elevated tides and storm
events due to its low elevation. Island lowering, like that caused by Hurricane Frederic, makes
5
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western Dauphin Island more susceptible to damage by storms to follow. During Hurricane
Frederic (1979), 70% of Dauphin Island was inundated with storm surge (Schramm et al., 1980).
Although shoreline recession on the western 11 miles of the island during Hurricane Frederic
was small, receding about 20 to 49 feet, the height of the island was lowered about 2.4 to 4.9 feet
(Stout, 1998). The island can flood during a high tide event if the tide is accompanied with
strong southeast winds. One such example of this occurred in May 2010 (Figure 3), when the
predicted maximum tide was +2.14 feet, NAVD.

Figure 3. May 2, 2010 West end of Dauphin Island overwashed due to high tides and strong
southeast winds.

On June 6, 2006, the Town of Dauphin Island adopted the Flood Damage and Prevention
Ordinance, No. 55. This document recognized the island’s flood hazards and set forth
regulations, mainly structural, to minimize losses due to flood conditions in Areas of Special
Flood Hazard identified by the Federal Emergency Management Agency in its Flood Insurance
Study. The special flood hazard areas were generated for storm surges and designated on the
Flood Insurance Rate Maps (FIRMs).
Sand has been placed along the beaches on the island in both project areas in the past three
decades. In the western project area, the so-called “FEMA berms” were constructed in 2000 and
6
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2007, as well as some significant level of sand placement in May-July 2010 in response to the
BP/Deepwater Horizon oil spill. The eastern project area has occasionally been used since 1981
to dispose of some of the sand dredged from the Fort Gaines Channel, as well as occasional truck
haul disposal of small amounts of sand dredged from different areas on the island.
In 1991, 15,700 cubic yards of sandy material was placed in a dune-like feature directly on the
beach around the fishing pier and extending several hundred feet to the west to recreate a dune
that had recently eroded (Douglass, 1994). This material was mechanically dredged from a
location in Mississippi Sound north of Dauphin Island to clear a spot for a gas rig and donated to
the Town to address the critical erosion problem which was then threatening the landward end of
the fishing pier and a bathhouse which was located then immediately west of the pier. The sandy
material had limited bearing capacity, i.e. it was very soft, for the first few weeks after placement
due to the presence of fines (estimated at 10-20%). It also had a small fraction of oyster shells
which lagged on the surface as rain and waves eroded the constructed dune. The project was
essentially gone within several months. A seawall was subsequently constructed to stop the
island recession there. Presently, the pier is completely land-locked due to the migration of
Pelican Island onto Dauphin Island.
The first “FEMA berm” was built in 2000 along 14,000 feet (approximately DI-2 to DI-14) of
the Gulf beaches in the western project area. The “berm” was a linear sand pile constructed in a
trapezoidal shape with a crest elevation of +10 feet and a crest width of 9 feet. It was built along
or just north of the existing waterline. It included approximately 330,000 cubic yards of sand
dredged from Mississippi Sound located just north of Dauphin Island. The borrow area was
essentially the north side of the overwash fans deposited by Hurricanes Opal and Georges. The
Town of Dauphin Island adopted Ordinance No. 66 on August 15, 2000 to prohibit pedestrian
and vehicular traffic on the protective sand berm. Structural walkways were constructed to allow
beach access over the berms. The berm was progressively washed over the next 27 months after
construction and was completely reduced after Tropical Storm Isidore made landfall in Louisiana
in September 2002 (Henderson, 2007).
A second “FEMA berm” was built in 2007 along 21,000 feet (approximately DI-2 to DI-17) of
the Gulf beaches in the western project area. FEMA granted funds to rebuild a protective berm
in 2002, after Tropical Storm Isidore, but construction was stalled for several reasons including
several subsequent major storm events. The funds were eventually reallocated to relieve the
impacts of Hurricane Katrina in 2005 instead (Henderson, 2007). In 2007, the second protective
berm of 562,000 cy (Jones, 2009) was finally completed. The sand again was dredged from
from the overwash fan deposits in Mississippi Sound north of Dauphin Island. The berm was
similar in shape and height to its year 2000 predecessor: a linear sand pile constructed in a
trapezoidal shape with a crest elevation of +10 ft NAVD. The berm was built along or near the
existing waterline and extended into the water along much of its length; some additional sand
was placed seaward of the berm cross-section.
Ordinance No. 66-A, an ordinance to amend and repeal in part Ordinance No. 66 relating to the
protective berms, was adopted by the Town on June 17th, 2008 for the new berms constructed on
7
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the Gulf beaches. Portions of the constructed feature began eroding during construction and it
was essentially gone after Hurricanes Gustav and Ike (September 2008).
Dauphin Island requested funds from FEMA to rebuild the protective sand “berm” after
Hurricanes Gustav and Ike. FEMA officials denied the request in part because of the poor
performance of the previous two “berms” that were constructed right along the waterline. Some
consideration was given to building the feature farther landward on the island so that it would
survive longer but nothing was funded or constructed.
After the temporary relief and soon after failure of the series of “FEMA berms,” the residents of
Dauphin Island sought to make the beaches public in order to qualify for state and federal
funding for a full-scale beach nourishment project. In December 2008, ownership of the
Dauphin Island beach in the western project area was transfered from the Dauphin Island
Property Owners Association, the entity which owned the beach since 1954, to the Town of
Dauphin Island (Mobile Register, 2008). Specifically, the portion of land south of the individual
lots on the west end of the island, called West Surf Beach, has been deeded to the Town. There
are stretches of the West Surf Beach area and portions of a number of individual properties that
were entirely submerged in 2010 due to island migration. There are provisions in the deed
transfer to rescind the transfer if a beach nourishment project is not constructed within seven
years.
Within a year after becoming qualified for state and federal funding, Tropical Storm Ida made
landfall along the Alabama coast in November 2009. Three months after, in February 2010,
FEMA authorized a cleanup process which involved redistributing of overwashed sand along the
Gulf shoreline. Approximately 150,000 cubic yards of sand deposited in the vicinity of Bienville
Blvd. was screened to remove debris, transported, and placed on the existing Gulf beach.
In an effort to prevent overwash and oil contamination from the BP/Deepwater Horizon oil spill,
the Town constructed a two-part emergency sand barrier between approximately DI-2 and DI10_1 in May 2010 (see Figure 1 for reference). One pile of sand was placed along the south side
of Bienville Blvd., and another was placed on the beach in front of the homes. The first barrier
was constructed on the south side of the Bienville Blvd. from the Town park at the west end of
the road to St. Stephens Street to keep the island from overwashing completely during the next
overwash event (Figure 4). It was not constructed across streets or driveways. It was
constructed about 6-8 feet tall and 15-20 feet wide at the base. A couple of weeks after initial
construction, more sand was added to the pile where there was room, increasing the crest height
to 7 to10 feet tall and the crest width to 15-20 feet wide. It is expected that this northern sand
pile will survive a small tropical storm. This northern pile of sand has been planted with
vegetation and is now being kept by the Town as a sand dune feature to reduce the level of island
overwash in future small storms.
A second sand pile barrier was constructed south of the homes in June 2010 along the beach to
keep oil on the beach face during normal tide conditions (Figure 5). It spanned from the public
fishing pier to the west end of Dauphin Island (DI-17 to DI-2), with a height of 7 to 10 feet and a
crest width of 15 to 20 feet. It was initially expected to erode in a matter of days or weeks after
8
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construction under storm conditions. While there was some initial repair done on the pile, it
survived the summer and fall of 2010 primarily due to the mildness of the wave climate. It
should be noted that this pile of sand was successful in keeping oil on the beachface and out from
under the elevated homes. This second, southern sand pile barrier was mechanically dismantled
in the winter of 2010-2011 when the sand was sifted and spread out in the same general area
immediately north of the shoreline with a much wider footprint.
The sand placed in piles along the length of the western project area in the summer of 2010 as an
emergency response to the BP/Deepwater Horizon oil spill came from a variety of readily
available sources. Initially during construction, the sand in the northern pile just south of
Bienville Blvd. came from four different upland pits in south Mobile County and south
Mississippi. However, those pits had limited quantities of clean sand of an adequate quality for
beach or dune construction. Most of the sand was mined from the north side of the island where
pits were dug in some of the properties on the north side of Bienville Blvd. and moved south to
construct the emergency sand piles. The pits were dug from the ground elevation, typically
about +3 feet, NAVD down to varying depths, some to -7 feet, NAVD. Some of this sand was
likely sand that had moved north across Bienville Blvd during the overwashing events of the past
several decades including Hurricanes Ivan and Katrina. There are two potential problems with
the pits: (1) they may be a public safety hazard due to their depths, and (2) their presence may
facilitate island breaching in those locations during the next major hurricane.

Figure 4. First emergency sand pile constructed south of Bienville Blvd. in response to the
BP/Deepwater Horizon oil spill to keep oily water from overwashing the entire island into
Mississippi Sound (photo date: June 24, 2010).
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Figure 5. Second emergency sand pile constructed along the beach in response to the
BP/Deepwater Horizon oil spill to keep oil on the beachface (photo date: May 12, 2010). This
feature was mechanically removed by February 2011.
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4
4.1

PHYSICAL CHARACTERISTICS OF THE PROJECT AREA
Tides

Tides in the study area can be quantified based on water level measurements at the Dauphin
Island tide gage (NOAA Station 8735180, Figure 6) which is located at the northeast end of the
island on a pier just east of Little Billy Goat Hole. The tides at Dauphin Island are diurnal, with
an average tidal period of roughly 24 hours and a mean tide range of 1.17 feet. Tidal datum
elevations appear in Table 1.
Table 1. Tidal Datums, NOAA Tidal Benchmark 8735180, Dauphin Island, AL
(feet
NAVD)

DATUM
MEAN HIGHER HIGH WATER (MHHW)
MEAN HIGH WATER (MHW)
MEAN TIDE LEVEL (MTL)
MEAN SEA LEVEL (MSL)
NORTH AMERICAN VERTICAL DATUM-1988 (NAVD)
NATIONAL GEODETIC VERTICAL DATUM-1929
(NGVD)
MEAN LOW WATER (MLW)
MEAN LOWER LOW WATER (MLLW)

0.97
0.95
0.37
0.33
0.00
-0.05
-0.22
-0.23

Source: http://tidesandcurrents.noaa.gov (NOAA, 2003).

4.2

Waves

An extensive collection of offshore wave data is available from NOAA (2010a, 2010b) and the
U.S. Army Corps of Engineers (2003, 2004). The data collection includes both hindcast wave
data and observed wave data. The locations of these data sets appear in Figure 6 and Table 2.
The primary sources of wave data for this engineering report were the deep water wave
measurements at NOAA Buoy 42040 from 1996 to 2008 (see Figure 6 and Table 2). Gaps in the
record after 1999 were filled using the NOAA (2010a) WAVEWATCH hindcast. Earlier gaps in
the record were filled using the Wave Information System (WIS) hindcast at WIS Station 350
(USACE, 2003).
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NOAA Station 8735180

Figure 6. Alabama Wave Gages and Hindcast Locations.
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Table 2. Alabama Hydrodynamic Data Catalog.

Name

Latitude

Longitude

(deg. N)

(deg. W)

AL-West NAD83
E (feet)

UTM 16 NAD27

N (feet)

Depth

E (m)

N (m)

(feet NAVD)

Period(s) Covered

WAVES:
AL001

30.2600000

87.5700000

1946401

94561

445165

3347530

-27

Nov. 2001 - Jan. 2004
Nov. 1983 - Jan. 1984, April 2009
- Present
Dec. 1995 - Dec. 2008
Oct. 1987 - Sep. 1990
April 1988 - Sep. 1990, May June 1995
Feb. - March 1990
August - Nov. 2000
Oct. 1996 - Dec. 2009

42012
42040*
42015

30.0650000
29.2050000
30.1000000

87.5550000
88.2050000
88.2000000

1951102
1743583
1747146

23642
-288420
37045

446503
382858
384372

3325915
3231098
3330270

-90
-792
-64

42016
42018
42042
42007

30.2000000
30.0000000
29.8800000
30.0900000

88.1000000
88.2000000
88.3200000
88.7690000

1778960
1746923
1708626
-N/A-

73233
677
-42713
-N/A-

394115
384256
372528
329523

3341255
3319189
3306018
3329875

-28
-91
-113

WIS Station 350
WIS Station 152
WIS Station 153
WIS Station 163

29.2500000
30.0000000
30.0800000
30.0800000

88.0000000
88.1700000
88.1700000
87.5800000

1809055
1756420
1756590
1943198

-272393
620
29714
29102

402830
387150
387240
444102

3235897
3319159
3328024
3327589

-857
-88
-68
-87

Jan. 1980 - Present Hindcasts
Jan. 1980 - Present Hindcasts
Jan. 1980 - Present Hindcasts
Jan. 1980 - Present Hindcasts

3391080
-N/A-N/A-N/A-

-8
-N/A-N/A-N/A-

Sep. - Nov. 2001
Present
1984 - Present
1984 - Present

CURRENTS:
AL002
mb0101
mb0301
mb0401

30.6500000
-N/A-N/A-N/A-

88.0500000
-N/A-N/A-N/A-

1795551
-N/A-N/A-N/A-

236817
-N/A-N/A-N/A-

399391
-N/A-N/A-N/A-

WATER LEVELS:
Dauphin Island
Hydro
Weeks Bay
Coast Guard Sector
Mobile
Mobile State Docks

30.2500000
30.4166667

88.0750000
87.8250000

1786949
1866059

91377
151679

396574
420761

3346773
3365042

-N/A-N/A-

30.6483333
30.7083333

88.0583333
88.0433333

1792927
1797750

236223
258023

398591
400090

3390903
3397539

-N/A-N/A-

* NOTE: 42040 has since been relocated. See http://www.ndbc.noaa.gov/station_page.php?station=42040 for its new location.
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Jan. 1996 - Present
June 2007 - Present
Aug. 2007 - Present
Aug. 2002 - Present

The average, deep water wave propagates from the southeast with a root-mean-square wave
height (Hrms) of 4.1 feet, which corresponds with a significant wave height (Hs) of 5.8 feet, and a
peak period of 5.6 seconds. The seasonality of the wave climate is shown in Figure 7 for average
conditions and in Figure 8 for maximum storm conditions. The waves are, on average, smaller
during the summer months. The highest waves in the period of record occurred in hurricane
season. The southeast and south-southeasterly direction bands are the principal wave direction
bands (see Figure 9). The Mississippi River delta tends to block or reduce wave energy coming
in from the west, southwest, or south-southwest. During average conditions, the highest waves
occur between September and February, and tend to originate from the east (Figure 10). During
storm conditions, the highest waves occur in August and September during hurricane season, and
can come from a wide variety of direction bands (see Figure 11). The largest observed waves
occurred during Hurricanes Katrina (2005) (56 feet) and Ivan (2004) (52 feet).

Figure 7. Monthly Wave Statistics, Average Conditions.
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Figure 8. Monthly Wave Statistics, Storm Conditions.

Figure 9. Directional Distribution of Deep Water Waves.
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Figure 10. Deep Water Directional Wave Statistics during Average Conditions.

Figure 11. Deep Water Directional Wave Statistics during Storm Conditions.
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Extremal wave statistics describe the waves that rarely occur, but are extreme conditions. The
10-year wave has a 1 in 10 chance of occurring in a given year, and the 50-year wave has a 1 in
50 chance of occurring in a given year. However, it should be noted that it is possible to have
two such wave events occur within the space a few year years, due to decadal variations in storm
activity. Extremal wave statistics are based on the observed wave record at NOAA Buoy 42040.
To provide a longer data set for analysis (1980-2008), the wave record at the buoy (1996-2008)
was extended back to 1980 using the wave hindcast at WIS Station 350. Extremal wave
statistics offshore appear in Table 3, Figure 12 and Figure 13.
Table 3. 1980-2008 Extremal Wave Statistics, South of Dauphin Island, AL, NOAA Buoy 42040 &
WIS Station 350
Return
Period
(years)
1
2
3
4
5
6
7
8
9
10
15
20
25
30
35
40
45
50
60
70
80
87

Sign. Wave
Height (feet)
Mean
±
16.2
1.8
20.2
2.4
23.6
3.4
26.3
4.3
28.5
5.1
30.4
5.8
32.1
6.4
33.5
7.0
34.9
7.4
36.1
7.9
40.9
9.7
44.4
11.1
47.2
12.1
49.6
13.1
51.6
13.8
53.4
14.5
55.0
15.1
56.5
15.7
59.0
16.7
61.1
17.5
63.0
18.2
64.2
18.7

Peak Wave
Period (seconds)
Mean
±
9.1
0.4
10.4
0.4
11.1
0.5
11.7
0.6
12.1
0.7
12.5
0.8
12.7
0.9
13.0
0.9
13.2
1.0
13.4
1.0
14.2
1.2
14.7
1.4
15.2
1.5
15.5
1.6
15.8
1.6
16.1
1.7
16.3
1.8
16.5
1.8
16.8
1.9
17.1
2.0
17.4
2.0
17.5
2.1
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Figure 12. Extremal Wave Height.

Figure 13. Extremal Wave Period.

To evaluate storm wave conditions closer to the shoreline, the SWAN model was applied for the
1, 5, 10, 25, and 50 year wave conditions. Details of this work appear in the Dauphin Island
18
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East End Coastline Restoration, Appendix C (CPE, 2010). Nearshore estimates of extremal
wave statistics based on the SWAN model transformations appear in Table 4. There is some
variation in wave height along the western project area as would be expected due to the
transformation across the bathymetry.
Table 4. Nearshore Extremal Wave Statistics, Dauphin Island, AL.
Return
Period
(years)
1
5
10
25
50

4.3

DI-2
7.1
11.0
11.5
12.4
12.5

Significant Wave
Wave Height (feet) at -22’ NAVD
DI-8
DI-10
DI-14
6.9
6.9
6.6
10.9
10.7
10.3
11.5
11.2
10.9
12.6
12.2
11.6
12.8
12.5
12.1

DI-17
6.0
9.9
10.5
11.1
11.5

Winds

The prevailing winds at NOAA Buoy 42040 are from the east (85°), with an average wind speed
of 13 mph (see Table 5). Wind speeds at the Dauphin Island tide gage are similar. The
seasonality of the winds shown in Table 5 is controlled by the seasonality in weather patterns
with summer months dominated by southeast winds due to a combination of high pressure
systems and seabreeze effects and winter months dominated by frontal passages with strong
north and northeast winds. Under average conditions, the highest winds tend to occur in
December and January.
Table 5. Monthly Wind Statistics, 1996-2008, NOAA Buoy 42040, 29.205ºN, 88.205ºW

Month
Jan.
Feb.
March
April
May
June
July
Aug.
Sep.
Oct.
Nov.
Dec.
AVERAGE

Wind Velocity
(mph)
(deg.)
15.5
44
14.4
44
13.6
79
13.3
114
10.9
142
9.9
167
9.2
228
9.3
164
12.4
83
14.1
61
14.8
49
15.6
45
12.7
85

Wind conditions during storms are based on the “Estimates of Hurricane Winds for the East and
Gulf Coasts of the United States” (CETN I-36, USACE, 1985). The 10, 25, 50, 100, and 200
year wind speeds listed in this source are 65, 81, 91, 101, and 134 mph, respectively.
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4.4

Storm Surge

Storm surge is an abnormal rise of water generated by a storm, over and above the predicted
astronomical tides. Storm surge should not be confused with storm tide or storm stage, which is
defined as the water level rise due to the combination of storm surge and the astronomical tide
(http://www.nhc.noaa.gov/ssurge/ssurge_overview.shtml, NOAA, 2010b). Storm surge is
produced by water being pushed toward the shore by the force of the winds moving cyclonically
around the storm. The impact on surge of the low pressure associated with intense storms is
minimal in comparison to the water being forced toward the shore by the wind. Other factors
which can impact storm surge are the width and slope of the continental shelf. A shallow slope
will potentially produce a greater storm surge than a steep shelf (NOAA, 2010b). Although
storm surge is commonly associated with hurricanes, extratropical storms can also generate small
(~1-2 feet) storm surges (NOAA, 2010c). Storm stage elevations for Dauphin Island (Table 6)
are taken from the FEMA (2010) Flood Insurance Study for Mobile County. These values
include both storm surge and astronomical tide, but do not include an analysis of the added
effects associated with much finer scale wave phenomena, such as wave heights or runup.
Table 6. Storm Stage, Dauphin Island, AL (FEMA, 2010)
Return Period
(years)
10
50
100
500

4.5

Storm Stage
(feet NAVD)
4.8
6.9
7.8
10.3

Relative Sea Level Rise

Relative sea level rise consists of the following two components (NRC, 1987):
1.

Eustatic sea level change. Eustatic sea level change is defined as the global
change in oceanic water level relative to a fixed datum (e.g. North American
Vertical Datum of 1988).

2.

Subsidence. Subsidence is defined as the local change in land elevation relative
to a fixed vertical datum.

There are widely varying estimates for future relative sea level rise (RSLR). The method for
estimating future sea level rise at the project area was taken from the 1987 National Research
Council (NRC) publication. The NRC equation (Equation 1) is based on three possible eustatic
sea level rises by the year 2100 of 0.5 m, 1.0 m, and 1.5 m. The NRC suggests the total relative
sea level rise (T) at time (t) is equal to:

T (t )  (0.0012  M / 1000)t  bt 2

[Equation 1]

where M represents the local subsidence rate.
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The subsidence rate for Dauphin Island was estimated using the NRC value of 1.1mm/year
(NRC, 1987) at Pensacola, FL. The values of the coefficient, b, for each estimated eustatic sea
level rise are 0.000028 m/yr2, 0.000066 m/yr2, and 0.000105 m/yr2, respectively. Table 7 is an
estimate of the total sea level rise using Equation 1 relative to 1986.
Table 7. NRC Estimate of Relative Sea Level Rise
Eustatic Sea
Level Rise

Eustatic
Coefficient (b)

Total Relative Sea Level Rise
Per Year
By 2100

(m)

m/yr2

m

ft

m

ft

0.5

0.000028

0.00233

0.0076

0.6261

2.0542

1

0.000066

0.00237

0.0078

1.1199

3.6745

1.5
0.000105
0.00241
0.0079
Note: Sea level rise based on calculation start date of 1986.

1.6268

5.3375

The annual sea level rise for Pensacola, FL using the NRC 1987 Equation 1, is 2.4 mm/yr
(0.0079 ft/yr) in the worst case scenario of a eustatic sea level rise of 1.5 m by 2100.
In 2007, NOAA calculated a mean sea level trend based on monthly mean sea level data from
1966 to 2006 (NOAA, 2011). For Dauphin Island, station 8735180, NOAA calculated a mean
sea level rise of 2.98 mm/yr (0.0098 ft/yr), with a standard error of 0.87 mm/yr (0.001 ft/yr).
The NOAA annual sea level rise rate is larger (more conservative) than the NRC annual rate.
The data used in the NOAA study to calculate the sea level rise rate is more recent (up to 2006),
and the studied station is much closer to the project area. Therefore, the NOAA estimate of 2.98
mm/yr (0.0098 ft/yr) was used in the development of the project design.
5
5.1

COASTAL PROCESSES ANALYSIS
Shoreline Changes

Historical shorelines and bathymetry have been evaluated in previous reports (Douglass, 1994;
Byrnes et al., 2008). This previous data and analysis was reviewed and augmented with survey
data collected in January and July 2010 by Coastal Planning & Engineering, Inc.
The Mean High Water (MHW) elevation measured at each profile is used to represent the
shoreline location. At Dauphin Island, the MHW elevation is +0.95 ft, NAVD88 (Section 4.1).
The July 2010 shoreline (CPE, 2010) was compared to shorelines from 1981 (USGS), October
1990, November-December 1998, and November 2005 (LiDAR). The shoreline changes take
into account the emergency berm placements that occurred in 2000 and 2007. Table 8
summarizes the shoreline changes in the western project area. Figure 14 highlights the shoreline
retreat in the western project area with time and the impact of Hurricanes Ivan and Katrina.
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Table 8. Historic Annual Shoreline Changes for Western Dauphin Island, Alabama.
Added Fill*

Effective
Distance

19812010

19902010

19982010

2005 2010

2000

2007

(ft)
2,502
4,677
3,897
3,365
2,504
1,838
978

(ft/yr)
-9.2
-2.5
-3.0
-3.8
-3.3
1.3
17.8

(ft/yr)
-18
-8
-9
-10
-7
2
26

(ft/yr)
-21.2
-6.6
-4.2
-4.7
-3.5
0.8
48.6

(ft/yr)
-4.7
-8.9
9.9
-28.4
-11.5
31.7
112.1

(ft)
37.7
12.8
9.9
20.8
-

Erosional Area
DI-2 to DI-14

16,944

-4.0

-9.7

-7.4

-8.2

Accretional
Area DI-16 to
DI-17

2,817

7.0

10.4

17.4

Study Area
DI-2 to DI-17

19,761

-2.4

-6.9

-3.8

Profile

DI-2
DI-8
DI-10
DI-10_1
DI-14
DI-16
DI-17

(ft)
33.2
55.2
30.2
47.6
28.3
25.6
-

19812010
(ft/yr)
-11.7
-4.9
-4.4
-6.2
-4.3
0.4
17.8

19902010
(ft/yr)
-21.3
-11.5
-10.8
-13.1
-8.3
0.9
25.7

19982010
(ft/yr)
-27.5
-12.7
-7.8
-10.8
-6.1
-1.5
48.6

20052010
(ft/yr)
-12.7
-22.2
2.6
-39.8
-18.3
25.5
112.1

18.2

40.7

-5.9

-12.6

-12.4

-18.0

59.6

-

16.7

6.4

9.5

15.9

55.6

1.4

18.2

37.3

-4.2

-9.5

-8.4

-7.5

*Note: Estimated average shoreline changes from emergency berm projects (USACE, 2000; Trembanis & Pilkey, 2000; Rowe
Surveying and Engineering, Inc. Survey Drawings, USACE, 2007).
Average annual shoreline changes are weighted by reach length.
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Bienville Blvd

1992 Shoreline

Bienville Blvd

1992 Shoreline
Figure 14. Shoreline retreat on West Dauphin Island shown by comparison of aerial photographs in 1992 (upper) and 2008 (lower). Red
dashed line indicates Bienville Blvd and blue solid line indicates 1992 shoreline position.
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The shoreline change rates on the left side of Table 8 are from the measured shoreline data. The
shoreline change rates shown on the right side (4 columns) of Table 8 are estimates of the
shoreline change which would have taken place without the 2000 and 2007 “FEMA berms”.
The Gulf shoreline can be divided into two sections for analysis – the portion that is dominated
by shoreline advance or accretion near the pier and the portion to the west that is dominated by
shoreline retreat or recession. At the east end of the western project area, the shoreline near
Pelican Island has been advancing, particularly at profiles DI-16 and DI-17 (Table 8). From east
to west between profiles DI-16 and DI-14, shoreline advance transitions to shoreline retreat.
Shoreline retreat continues west from DI-14 to the western end of the island near Katrina Cut
west of DI-2. Therefore, the recessional area extends from DI-2 to DI-14, and the accretional
area includes DI-16 and DI-17.
Shoreline changes between 2005 and 2010 were typically greater than those in any of the longer
time periods. Figure 15 shows an accretional wave moving into the western project area as
Pelican Island migrates onshore and begins to spread to the west. In the accretional area, profiles
DI-16 and DI-17 advanced approximately 55.6 ft/yr; the next highest annual shoreline change
was 15.9 ft/yr occurring between 1998 and 2010. Also, the shoreline in the erosional area
retreated 18.0 ft/yr; the closest retreat rate was 12.6 ft/yr between 1990 and 2010 (Table 8).
Lastly, the spike in Figure 15 at profile DI-10_1 indicates a shoreline retreat at least 3 times
greater than losses occurring over any other time period.
Within the accretional area, shoreline advance at profile DI-17 increases as the comparison time
periods shorten, starting from 17.8 ft/yr over the long term period of 1981-2010 and increasing to
112.1 ft/yr in the short term period from 2005-2010. The increase in advance at DI-17 spills
over to the shoreline at DI-16 between 2005 and 2010. During the other comparison periods, the
shoreline at DI-16 appears stable, only experiencing small gains or losses (less than 2 ft/yr).
Shoreline changes along the middle of the study area are steady for 1981-2010, 1990-2010, and
1998-2010, shown in Figure 15 between profiles DI-8 and DI-14. However, shoreline changes
along the island from 2005 to 2010 are exaggerated, capturing spikes of retreat and advance, in
the short term due to above average hurricane events (Katrina).
Shoreline advance is captured at profile DI-10 in the comparison of the 2005 and 2010 shoreline
where the shoreline appeared to be erosional during the other comparison periods. This may be
due to recovery from severe overwash during Hurricane Katrina as the westerly sediment
transport deposited sand in the shallow breach. This trend differs from the other three analysis
periods which indicate erosion at all profiles DI-2 through DI-14.
Erosion at the end of the study area (DI-2) increases with more recent time periods, except from
2005-2010. The widening of Katrina Cut occurred prior to the survey date of the 2005 shoreline.
The large shoreline retreat due to the storm is therefore excluded in these shoreline changes
between 2005 and 2010, which may have caused the smaller shoreline retreat than other time
periods. Construction of a seawall around a home near DI-2 between 2005 and 2010 may have
also biased the data.
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Figure 15. Annual Historic Shoreline Changes 1981 through 2010.

5.2

Active Profile

Volume changes can be estimated by multiplying the shoreline change by the active profile
height and the longshore distance. The active profile extends from the berm crest to the depth of
closure, where the depth of closure is defined as “the most landward depth seaward of which
there is no significant change in bottom elevation and no significant net transport between the
nearshore and offshore for a given or characteristic time period” (Kraus, Larson and Wise,
1998). The depth of closure is typically estimated by either comparing historic profiles and
observing where the profiles close (pinch out and have no elevation difference) or using
empirical equations, such as the ones developed by Hallermeier (1978) or Birkemeier (1985).
The preferred method of estimating the depth of closure is to compare cross-sections over
numerous years. Where the profiles “close” or overlap with no vertical difference is typically
taken as the depth of closure. The average depth of closure on the west side of Dauphin Island
was estimated to be -18 ft, NAVD by comparing 1998, 2006 and 2010 profiles.
Empirical equations were also used to estimate the depth of closure for the project area. The
Hallermeier (1978) and Birkemeier (1985) empirical equations are based on the significant wave
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event that is exceeded 12 hours per year (He and Te) and are shown below as Equation 2 and
Equation 3, respectively.
Hallermeier’s equation:

H 2 
h*  2.28 H e  68.5 e 2 
 gTe 

[Equation 2]

Birkemeier’s equation:

H 2
h*  1.75 H e  57.9 e 2
 gTe






[Equation 3]

Kraus, Larson, and Wise (1998) investigated these equations further and recommend using the
12-hour wave event expected during the life of the project (5-years for this project). The 12-hour
wave event at WIS Station 350 (between 1980 and 1999) propagated to the -33-foot contour was
found to have a significant wave height (He) of 15.5 feet and a period (Te) of 9.1 seconds.
Application of Hallermeier’s equation suggests that the depth of closure is -29 feet, MLW while
Birkemeier’s equation suggests that the depth of closure is -22 feet, NAVD. However, the
preferred method of reviewing profile data suggests that the depth of closure is shallower so a
value of -18 feet, NAVD was used. Observational evidence from SCUBA diving and from
surveying with a rod indicates that this depth of about 18 feet, where the sand bar feature flattens
out offshore, roughly corresponds with a transition from surface sands to surface muds.
The average berm elevation along the western side of Dauphin Island was estimated to be +5.5
ft, NAVD by examining recent profiles (January 2010, CPE). The elevation of the berm varies
by approximately 2 feet along the project length. It should be noted that this report typically uses
the term “berm” in the traditional coastal science terminology sense meaning the relatively flat
area of the natural, subaerial beach seaward of the sand dunes and landward of the swash zone or
beachface. This is different from the so-called “FEMA berms” constructed in 2000 and 2007
commonly known on Dauphin Island.
The resulting profile based active profile height is 23.5 feet from the berm at an elevation of +5.5
ft, NAVD to the depth of closure at an elevation of -18 ft, NAVD.
5.3

Volume Changes

Volumetric changes discussed in this report represent the change in the quantity of sediment
estimated from comparison of the 2010 shoreline position to the 1981, 1998, and 2005 shoreline
positions. Shoreline based volume changes can be approximated by multiplying the shoreline
change by the active profile height and the alongshore distance between profiles (USACE,
2001). All volumes are shown in cubic yards calculated for the active profile, which is defined
by the beach berm elevation and the estimated offshore depth of closure. The depth of closure is
defined as the seaward limit of the active beach profile. Based on comparisons of individual
profiles and review of historical data, the natural berm on Dauphin Island is located at
approximately +5.5 ft NAVD and the depth of closure is assumed to be -18 ft, NAVD. The
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volume changes account for the emergency berm placement projects that occurred in 2000 and
2007. The results are presented in Table 9 and graphically in Figure 16.

Figure 16. Historical Volume Change Rates for Western Dauphin Island.

The shoreline is grouped into two sections representing the accretional and erosional areas, and
is divided by the transition from accretion to erosion occurring from east to west between
profiles DI-16 and DI-14. The erosional area extends from DI-2 to DI-14, and accretional area
includes DI-16 and DI-17.
In the more recent comparison periods, annual volume changes are more drastic. Between 2005
and 2010, DI-16 and DI-17 gained approximately 138,640 cy/yr; the next largest gain of 39,840
cy/yr occurred between 1998 and 2010. Losses in the erosional area were highest (-248,770
cy/yr) between 2005 and 2010 as compared to any other comparison period (Table 9). Also, a
large spike in volume loss at profile DI-10_1 occurs. The loss is at least 3 times greater than
annual volume losses calculated over any other time period.
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Table 9. Annual Volume Changes for West Dauphin Island, Alabama.

Profile

Effective
Distance
(ft)

Added Fill*

19812010

19902010

19982010

2005 2010

2000

2007

(cy/yr)
-20,640
-10,630
-10,520
-11,450
-7,490
2,060
15,560

(cy/yr)
-38,420
-32,470
-29,580
-27,980
-14,970
3,530
21,920

(cy/yr)
-46,130
-26,810
-14,260
-13,660
-7,740
1,240
41,390

(cy/yr)
-10,330
-36,350
33,410
-83,100
-24,960
50,690
95,450

(cy)
40,200
47,510
24,010
20,550
-

(cy)
91,310
154,180
110,880
99,830
74,760
26,010
-

Adjusted
19812010
(cy/yr)
-26,140
-18,760
-15,800
-16,150
-10,140
1,140
15,380

19902010
(cy/yr)
-46,460
-44,370
-37,310
-34,850
-18,860
2,180
21,650

19982010
(cy/yr)
-59,990
-47,340
-27,580
-25,510
-14,430
-1,080
40,920

20052010
(cy/yr)
-32,240
-73,360
6,800
-107,060
-42,910
44,450
94,190

DI-2
2,502
DI-8
4,677
DI-10
3,897
DI-10_1
3,365
DI-14
2,504
DI-16
1,838
DI-17
978
Erosional
Area DI-2 to
16,944
-60,730
-143,420 -108,600 -121,330
132,270
530,960
-86,990
-181,850 -174,850 -248,770
DI-14
Accretional
Area DI-16 to
2,817
17,620
25,450
42,630
146,140
26,010
16,520
23,830
39,840
138,640
DI-17
Study Area
19,761
-43,110
-117,970
-65,970
24,810
132,270
556,970
-70,470
-158,020 -135,010 -110,130
DI-2 to DI-17
*Note: Estimated average volume changes from emergency berm projects (USACE, 2000; Trembanis & Pilkey, 2000; Rowe Surveying and
Engineering, Inc. Survey Drawings, USACE, 2007).

Within the accretional area, volume gain at profile DI-17 significantly increases as the
comparison time periods shorten, starting from 15,380 cy/yr during the long term period of 19812010 and increasing to 94,190 cy/yr in the short term period from 2005-2010. A spike in volume
gain also occurs at DI-16 between 2005 and 2010. During the other comparison periods, DI-16
appears stable, experiencing accretion of less than 3,000 cy/yr.
Volume changes for 1981-2010, 1990-2010, and 1998-2010 along the middle of the western
project area generally increase from east to west, shown in Figure 16 between profiles DI-8 and
DI-14. However, volume changes along the island from 2005 to 2010 are irregular, capturing
spikes of retreat and advance in the short term.
Between 2005 and 2010, a volume gain of 6,800 cy/yr was observed at profile DI-10, while the
remainder of the profiles revealed noticeable volume losses. This trend differs from the other
three analysis periods, which indicate volume losses at all profiles from DI-2 through DI-14.
This may be due to recovery from severe overwash during Hurricane Katrina as the westerly
sediment transport deposited sand in the shallow breach. In addition, the localized area of
accretion may be due to natural processes coupled with sand management projects that were
completed during this time period. These projects include the second FEMA berm constructed
in 2007, the FEMA cleanup process completed in February 2010 following Tropical Storm Ida,
and the emergency sand barrier constructed in May 2010 in response to the BP/Deepwater
Horizon oil spill.
Volume losses at the end of the study area (DI-2) increase in more recent time periods, except
from 2005-2010. The 2005 survey was conducted after Hurricane Katrina, therefore the effects
of the storm are excluded in the volume change analysis period between 2005 and 2010. The
other survey comparisons include the effects of Katrina and thus indicate higher loss rates.
5.4

Overwash

The island in the western project area is typically low in elevation (+5.5 feet to +7 feet, NAVD
excluding the mechanically constructed dune features). This low elevation leads to overtopping
in relatively high frequency storm events. Low frequency storm events, such as Hurricane
Katrina, resulted in significant volumes of overwash. While sufficient data was not available to
estimate the volume of overwash due to particular storm events, an average annual estimate of
the overwash volumes was made based on comparison of the Mississippi Sound shoreline
position and assumed depth of overwash. This estimate is summarized in Table 10.
Table 10. Estimate of Overwash Volume (1992 – 2010)
Profile
From
To
DI-14
DI-10_1
DI-10_1
DI-10
DI-10
DI-8
DI-8
DI-2
Total

Overwash
(cy/yr)
20,000
30,700
37,800
53,600
142,100
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Figure 17 shows the annualized volumetric gains and losses within the various cells used to
develop the sediment budget between 1990 and 2010. Overwash is shown as a positive value as
it is a gain of sediment into that cell. The cells along the Gulf shoreline show a volumetric loss.

Figure 17. Sediment Budget Cells Showing Volume Changes (cy/yr) between 1990 and 2010.

5.5

Sediment Transport Evaluation

The littoral drift of beach sediments in the nearshore region was evaluated by calculating the
sediment transport based on historical shoreline changes. The shoreline positions were
converted to volume changes since repeated full-length profile surveys were not available for
older time periods, as described in the previous section.
Sediment transport curves were developed based on volumetric changes for the analysis period
from 1990 to 2010. The conservation of sand principle was used to estimate the volume of sand
transported in a longshore direction. The conservation of sand equation allows for the littoral
transport to be estimated using Equation 4.
LTout = Vtotal – Voverwash + LTin

[Equation 4]

where:
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LTout = Longshore transport out of the reach
ΔVtotal = Volume change calculated based on shoreline change
Voverwash = Volume change associated with overwash
LTin = Longshore transport into the reach
Note that Equation 4 does not account for sediment added to the system through the placement of
material. The longshore transport will be derived by using volumetric changes that have already
accounted for the input of the material into the system.
Table 11 summarizes the various components of volume change along the west end of Dauphin
Island between 1990 and 2010. The total volume lost from the Gulf face is based on shoreline
recession rates. Overwash is based on the shoreline changes on the north side of the island and
an estimate of the average vertical thickness of the sediment deposit. These various components
can be added in order to determine a net volume change within each cell. The net longshore
transport rate along the western project area can then be estimated by integrating the volumes in
a longshore direction (Equation 4). Given that the net longshore transport is towards the west,
the integration starts at the eastern cell.
Table 11. Sediment Budget and Longshore Transport Rate for 1990 to 2010.

Profile

DI-17
DI-16
DI-14
DI-10_1
DI-10
DI-8
DI-2
Total

Distance
Alongshore
(ft)
0
1,956
3,677
6,965
10,407
14,758
19,761

Annual Volume
Lost from Gulf
Face

Overwash

(cy/yr)

(cy/yr)

Alongshore
Volume
Changes
Adjusted for
Overwash
(cy/yr)

-20,000
-30,700
-37,800
-53,600
-142,100

22,800
-5,500
-9,400
-3,600
-3,700
-16,600
-16,000

22,800
-5,500
-29,400
-34,300
-41,500
-70,200
-158,100

Littoral
Transport
(cy/yr)
70,000
47,200
52,700
62,100
65,700
69,400
86,000

Pelican Island is an emergent sand bypassing bar that transports sediment westward from the ebb
shoal at the mouth of the Mobile Ship Channel. Located at the eastern end of the western project
area, it has been accretional during the 1990 and 2010 time period. The Dauphin Island
shoreline in the vicinity of Pelican Island and immediately to the west has advanced due to
sediment transport westward from Pelican Island, which is indicated by an average shoreline
gain of approximately 183.2 feet at profiles DI-17 and DI-16. It was assumed that the transport
off of Pelican Island towards the west end shoreline was approximately 70,000 cubic yards/year.
Thus, a gain of 70,000 cubic yards/year was taken as the start of the integration of alongshore
volume changes in order to develop the longshore sediment transport rate (Table 11).
A positive longshore transport rate indicates that sand is transported from east to west. The slope
of the longshore transport curve indicates whether erosion or accretion is occurring and the
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severity of this erosion or accretion (Figure 18). Greater erosion or accretion will result in a
steeper slope of the longshore transport curve. Therefore, the longshore transport curve suggests
that accretion occurs at the eastern end of the western project area, transitions to erosion after DI16 and gradually increases along the remainder of the project length. The severity of the erosion
dramatically increases towards the western end where the island nears Katrina Cut. Figure 18
shows that the net longshore transport rate estimated for the west end of Dauphin Island reaches
a maximum of approximately 86,000 cubic yards/year near the western extent of the study area
between 1990 and 2010.

Figure 18. West Dauphin Island Littoral Transport Curve for 1990-2010.

Note that the assumption of 70,000 cubic yards/year entering at the eastern end of the project
area does not affect the total longshore loss within the project area. An increase or decrease in
this value would result in an identical increase or decrease in the longshore transport at the
western end of the project area. Modeling of sediment transport rate along the western side of
Dauphin Island suggested that the longshore loss at DI-2 was 110,000 cubic yards/year.
Katrina Cut began to form in 2004 after the passage of Hurricane Ivan and expanded in 2005 due
to Hurricane Katrina. The opening and growth of an inlet typically results in increased sediment
losses from the shoreline adjacent to the inlet due to tidal currents and wave action. This was
observed at the west end of Dauphin Island with higher than average shoreline retreat rates at DI2 following Hurricane Katrina. Figure 18 highlights the increase in longshore transport as a
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result of Katrina Cut. The increase in longshore transport is relatively uniform at 8,600 cubic
yard/year increase every 5,000 feet from DI-16 to DI-8 before the rate changes to an increase of
17,000 cubic yards/year over the last mile between DI-8 and DI-2. Extrapolating the longshore
transport between DI-10 and DI-8 to the reach between DI-8 and DI-2, suggests that the
longshore transport at DI-2 prior to Katrina Cut was approximately 72,000 cubic yards/year. The
impact of Katrina Cut on the project area is thus approximated at 14,000 cubic yards/year when
it is averaged over the 20 year time period.
The closure of Katrina Cut means the tidal currents are reduced. However, the northward
position of the rock closure relative to the shoreline position along the west project area suggests
that sand from these beaches will move to and remain south of the rocks. There will be a greater
net transport rate to the west from DI-2 until the shoreline planform straightens.
5.6

Losses Due to Relative Sea Level Rise

Shoreline recession rates can be estimated using Bruun’s (1962) rule (Equation 5) once the
relative sea level rise rate is established. Bruun showed that beach profiles should adjust to the
increased water elevation with a recession of the shoreline and deposition of sand in the offshore
area (Figure 19). Bruun’s rule for shoreline recession (x) in feet is:
x

rb
hd

[Equation 5]

where:
b = the horizontal distance from MLW to the depth of closure = 2,500 feet
d = the depth of closure = -23.5 feet, NAVD
h = the height of the berm = +5.5 feet, NAVD
r = the rate of relative sea level rise (RSLR) = 0.0098 feet/yr,
x = shoreline recession due to Relative Sea Level Rise.
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Figure 19. Impact of Sea Level Rise upon Shoreline (after Bruun, 1962)

The distance from the mean low water to the depth of closure was estimated to be an average of
2,500 feet based on the 2010 survey. The average annual shoreline recession required to
maintain the island elevation with respect to relative sea level rise is approximately 1.0 feet/year.
This is equivalent to approximately 0.9 cubic yards/foot/year.
5.7

Summary of Coastal Processes – Western Project Area

The net sediment transport is towards the west and increases through the western project area
from approximately 70,000 cubic yards/year to 86,000 cubic yards/year. The net loss due to
longshore sediment transport is therefore on the order of 16,000 cubic yards/year.
Shoreline recession due to overwash is a more dominant process than longshore transport in the
western project area and is estimated at 142,000 cubic yards/year though an average annual value
is slightly misleading as overwash is more episodic in nature and limited to storm events.
Shoreline recession due to relative sea level rise is estimated at 1 foot/year, which is equivalent
to approximately 0.9 cubic yards/foot/year.

6

PROJECT DESIGN

Design consideration included various beach fill designs, structural stabilization options for the
beach fill, and a floodwall design
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6.1

Beach Fill Design

This section discusses the development of the beach design for four alternatives, including the
fill limits, design section, advanced fill volume, construction template, and profile equilibration.
Three alternative designs, with different cost levels, were developed for the western project area
and are referred to as Alternatives 1, 2, and 3. They each include dune and beach sand
placement with the differences being the volume of sand and the size and location of the dunes.
Alternative 4 is the recommended design for the eastern project area. As part of Alternative 4,
realignment of the remnant groin structures into breakwaters at the east end of the island was
considered to support the beach nourishment fill section on the eastern tip of Dauphin Island.
The eastern project area design, Alternative 4, is included in the cost estimates for all three
western project area alternatives.
The western project area for Alternatives 1, 2, and 3 is located along the west side of Dauphin
Island. The eastern extent of the fill is located 450 feet east of the fishing pier (400 feet east of
DI-18). From this point to the curve in Bienville Blvd (DI-16), it is proposed to only construct a
dune feature. In this area, the beach is sufficiently wide and the shoreline has been advancing
due to the influence of Pelican Island’s collapse and migration onto Dauphin Island. Therefore,
only a dune is required to provide protection from storm surge. The length of the dune only
portion of the fill is approximately 0.6 miles.
A full beach section (extending the water line and building a dune) is proposed to extend from
DI-14 to the public park at the west end of Bienville Blvd. The dune ends 600 feet west of DI-2
with a beach fill taper stretching the next 1,000 feet. The beach and dune section is 3.6 miles
long.
The eastern project area, described as Alternative 4 but included in Alternatives 1-3, is located
along the east end of Dauphin Island. The western extent of the fill is located 145 feet west of
DI-28 (approximately 200 feet east of Audubon Street at the western limit of the Audubon Bird
Sanctuary property). In the area west of the project, the beach is sufficiently wide and the
shoreline has been advancing due to the westerly longshore transport and sediment impoundment
at the weldpoint of Pelican Island onto Dauphin Island. The beach to the west will further
benefit due to diffusion and longshore transport of the additional sediment introduced to the
system by the project. Therefore, fill placement is only required in the erosional area to the east.
The length of the fill portion is approximately 0.92 miles.
A full beach section backed by a hummocky dune is proposed to extend from DI-28 to DI-33.
Between DI-31 and DI-33, fill will be placed in the lee of the realigned shore-parallel structures,
extending the beach to the structures.
6.1.1 Design Cross-Section
A standard beach nourishment cross-section consists of two primary components:
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1. The design section, which is the fill volume required at the end of the project life to
meet applicable project goals.
2. Advanced nourishment, which is the sacrificial portion of the fill that will erode over
the project life. Sufficient advanced nourishment can be added during construction or
replaced periodically during nourishment projects.
This two-section design is in accordance with the National Research Council (1995)
recommendations.
Two methodologies were used to determine a design section for the alternatives. The first was
an analysis of storm surge while the second was SBEACH modeling.
A storm surge analysis was used to evaluate the performance of the cross-sections with respect to
overtopping. The goal of the analysis was to determine a cross-section that would resist
breaching and maintain a sufficient dune elevation to prevent overtopping by more frequent
storm events. This critical storm event was a 10-year storm event. The water level at the shore
will be raised until the slope of the water survey counteracts the shear stress, which is expressed
in Equation 6.

[Equation 6]

Where S = setup
x = direction perpendicular to the shore
 = 3.2 x 10-6
W = wind speed
 = angle between the wind direction and the X axis
D = d+S
It was determined that a dune crest at +12 feet, NAVD had an appropriate elevation to prevent
overtopping.
Cross-shore modeling (SBEACH) was used to confirm this as a suitable elevation and evaluate
the performance of the cross-sections with respect to overtopping and post-storm dune elevation.
SBEACH modeling suggested that the alongshore location of the profile was as important as the
dune elevation in affecting whether the dune was overwashed or not (the eastern profiles had a
wider beach and resisted overtopping while the western lines had a narrower beach profile and
overwashed under similar storm input parameters). Rather than have a varying dune elevation
and width, a uniform +12 feet, NAVD dune with 25-foot crest width was chosen as the design
dune. A narrower dune width was chosen for Alternatives 2 and 3 due to constructability and
footprint restrictions. A detailed discussion of the cross-shore modeling is provided in Appendix
B.
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6.1.2 Advanced Nourishment
The advanced nourishment is the sacrificial portion of the beach fill design and will erode over
the project life time due to natural ongoing processes. Once erosion begins to impact the design
storm profile, the beach will not provide its intended level of protection to landward resources,
and the beach renourishment project should be reconstructed as soon as possible. The
renourishment project in this scenario would only encompass the replacement of the advanced
fill portion of the project. Therefore, future fill volumes should be lower than the initial
construction.
The advanced fill will be placed with the same slope and elevation as the design section. A
review of existing profiles suggested that the natural beach berm elevation for the project area is
approximately +5.5 ft, NAVD and the slope is 1V:12H.
The advanced fill volume will erode over the project life. There are 4 primary components of the
advanced fill:
1.
Longshore Loss
2.
Diffusion Loss
3.
Loss due to Relative Sea Level Rise (RSLR)
4.
Overwash
6.1.2.1 Longshore Loss
Longshore losses are due to the net loss of sediment from the beach fill area (DI-2-400 to DI-14)
because of wave transport. The advanced fill volume required to counteract the effects of
longshore transport was calculated using the longshore transport rates discussed in Section 5.5.
The littoral budget suggests that the total loss out of the project area due to longshore transport is
approximately 34,000 cy/yr. Therefore, the advanced fill volume required to counteract the
effects of longshore transport for the 10-year project is 340,000 cubic yards.
6.1.2.2 Diffusion Loss
Diffusion is the movement of beach nourishment sediment from the project area to the adjacent
beaches due to the bulge in the shoreline created by construction of the project. While diffusion
losses occur in a longshore direction and sand is transported to the east and west, diffusion losses
are in addition to background longshore transport losses. Diffusion requires wave action to
move the material. However, the wave angle (a major component of longshore sediment
transport) is not a consideration when calculating diffusion loss.
The proportion of fill still remaining in the project area after a given number of years is
dependent on the diffusivity of the fill sediment and the length of the project area. The project
length used for the diffusion analysis was 16,484 feet, which is the total length excluding the
tapered sections (from DI-2-400 to DI-14). The longshore diffusivity, G, is calculated using the
Pelnard-Considère equation with dimensions of (length)2/time (Equation 7).
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KHb
g /
G
8( s  1)(1  p)(h*  B)
5/ 2

[Equation 7]

where:
K = the alongshore transport coefficient = 1.24
Hb = the average breaking wave height = 0.55 feet
 = the wave breaking ratio = 0.78
s = the specific gravity of the sediment = 2.65
p = the in-place sediment porosity = 0.35
h* = the depth of closure = -18 ft NAVD
B = is the design construction elevation = +5.5 ft NAVD.
The breaking wave height was found by calculating the weighted average offshore wave height
from historical data at NOAA buoy 42040. Seventy-seven wave cases were used to develop the
root mean square an inshore wave height of 0.55 feet directed onshore.
It is expected that diffusion at the eastern extent of the project will be negligible as the shoreline
is accretional due to sediment transport off of Pelican Island. Therefore, diffusion at the western
extent of the project was estimated to be half of the total calculated using a mean grain size of
0.27mm and a project length of 16,484 feet. The diffusion losses for each of the Alternatives can
be found in the fill summary Sections 6.3, 6.4, 6.5, and 6.6.
6.1.2.3 Loss due to Relative Sea Level Rise (RSLR)
As described in Section 5.6, expected future loss due to relative sea level rise along the western
project area is 0.9 cy/yr. The total effective volume loss within the project area is 14,900 cy/yr.
Total losses for each Alternative are given in the fill summary tables in Sections 6.3, 6.4, 6.5,
and 6.6. Note that while it is termed a volumetric loss due to relative sea level rise loss, the sand
does not leave the system, but there is a shoreline retreat as the sand is redistributed across the
profile.
6.1.2.4 Overwash
Following project construction, it is assumed that the presence of the dune and wider beach will
prevent overwash. However, it is not possible to prevent overwash under all conditions and once
overwash occurs and lowers the dune, overwash will start to occur more frequently (assuming
that no repairs to the dune are made).
SBEACH modeling was used to estimate whether a dune for a given elevation would overwash
and the overwash distance was calculated for 1, 5, 10, 25 and 50-year storm events. Through
cross-shore analysis (Appendix B), it was determined that the 10-year storm was the critical
overwash event for the design cross-sections. There is a 50% probability that a 10-year storm
event will occur by the end of the seventh year following construction. Therefore, it was
assumed that Alternatives 1 and 2 will experience dune lowering within the project life. Once
the dune is overwashed (assumed to be in year 7), it was further assumed that overwash would
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return to its pre-construction condition. Since the annualized overwash developed in Section 5.4
would include the 10-year event, this is an overestimate of losses due to overwash but provides a
conservative estimate of losses.
The advanced fill for Alternative 3 does not include losses for overwash because it is assumed
that the project does not experience the 10-year storm event prior to the first scheduled
renourishment five years after initial construction. Advanced fill for Alternatives 1 and 2
includes overwash in the years following the 10-years storm event (assumed to occur in year 7).
The annual overwash volume is based on Mississippi Sound shoreline changes between 1992
and 2010. The estimated annual overwash volume is 127,200 cy/yr. The overwash volumes
included in the advanced fill for each of the Alternatives can be found in the fill volume
summary tables in Sections 6.3, 6.4, 6.5, and 6.6.
6.2

Western Project Area Alternative 1

The design basis for Alternative 1 is to approximately restore the volume of sand south of
Bienville Blvd that was present in 1990. The actual shoreline position of 1990 may not be reestablished. The project will provide a 40-foot beach in front of the dune 10 years after
construction. The dune will have a 25-foot crest width at an elevation of +12 feet, NAVD. The
dune will be located in front of the seaward-most houses along the island. The design section
requires approximately 2,549,300 cubic yards to construct, based on the July 2010 survey.
A 10-year renourishment interval is proposed because this tends to be the most cost effective
renourishment interval for projects of this size. Table 12 summarizes the various volumetric
needs to account for longshore loss, overwash, diffusion, and relative sea level rise over the 10year period. Note that the overwash loss assumes no overwash for the first 7 years and then an
average of 127,200 cubic yards/year thereafter. The western taper for Alternative 1 contains
approximately 113,700 cubic yards. Rather than place all of the volume to account for diffusion
loss within the main fill section, it can be considered that the taper sections contain some of the
diffusion loss volume.
Table 12. Fill Volume Summary for Alternative 1
Fill Type
Design Fill
Advanced Fill
Longshore Loss
Overwash loss
Diffusion Loss
RSLR Loss
Total

Fill Volume (cy)
2,549,300
340,000
381,600
169,100
149,000
3,589,000
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6.2.1 Construction Template
The construction template includes a dune, beach, and advanced fill. The following design
details were incorporated:
1.
2.
3.
4.
5.
6.

Landward Dune Slope:
Seaward Dune Slope:
Dune Elevation:
Dune Crest Width:
Offshore slope:
Flat Beach Elevation:

1V:5H above existing profile
1V:5H above +5.5 feet, NAVD
+12.0 feet, NAVD
25 feet
1V:12H below +5.5 feet, NAVD
+5.5 feet, NAVD

Fill for Alternative 1 will first be hydraulically pumped onto the beach and then manipulated into
the construction template using bull-dozers to scrape a landward dune with a higher elevation. A
portion of the template will be constructed hydraulically such that there will be sufficient
material available to scrape the dune and redistribute the fill with bull-dozers to achieve the
designed beach and dune elevations.
A 1V:5H construction slope was adopted for the seaward and landward sides of the dune. The
landward toe of the dune will be placed seaward of existing homes. The seaward slope will toe
into the beach at +5.5 feet, NAVD.
The constructed dune elevation is +12.0 feet, NAVD. This follows typical elevations for
Alabama and Florida panhandle dune heights constructed for nearby projects, which can range
from about +12 to +14 feet, NAVD. The lower constructed dune height more closely reflects the
natural elevation of historic dunes. Overwash and lowering of dune heights is discussed in
Appendix B.
The 25-foot dune width for Alternative 1 is the largest dune width proposed for the west end
project. Dune widths for constructed projects nearby range from 20 to 30 feet (Pensacola Beach,
FL and Navarre Beach, FL).
A 1V:12H offshore slope approximates the existing slope on Dauphin Island and thus is
proposed as the slope for the offshore construction template. The beach construction template
will shift the MHW shoreline an average of 427 feet seaward of its existing condition along the
western project area (July 2010). Plan views and cross sections of Alternative 1 are shown in
Appendix A.
6.2.2 Post-Construction Profile Equilibration
It is expected that the constructed beach template will readjust to an equilibrium beach profile in
the year or two following construction. The equilibration process assumes that there is only
cross-shore redistribution of sediment and the sand volume is conserved. The berm crest is
expected to translate such that the sand volume is conserved. The profile will naturally
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equilibrate into a shape and shoreline position similar to the pre-project condition. The average
equilibrated shoreline advance throughout the western project area is 205.6 feet from 2010
conditions.
The July 2010 profile, construction template, and equilibrium beach profile at DI-8 for
Alternative 1 is shown in Figure 20. The shoreline for Alternative 1 is expected to translate
approximately 221.5 feet landward assuming that volume is conserved during the equilibration
process.

Figure 20. Equilibrium Beach Profile for Alternative 1.

6.3

Western Project Area Alternative 2

The design basis for Alternative 2 is to maintain the 2010 shoreline position along the western
erosional portion of Dauphin Island. The design section is a 40-foot wide beach in front of the
dune. The dune for Alternative 2 is set back farther than for Alternative 1 and is closer to
Bienville Blvd. The design section contains approximately 835,300 cubic yards of fill.
The project will provide 12.5 years of advanced nourishment. A 12.5 year renourishment
interval was chosen to provide an alternative with a cost that was approximately the average of
Alternative 1 and Alternative 3. Alternative 2 assumes that the 10-year storm event will impact
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the project area at the end of year 7 and that an average annual overwash of 127,200 cubic
yards/year will start in year 8. The volume in the western taper for Alternative 2 contains
approximately 78,300 cubic yards, so again some of the advanced fill volume to account for
diffusion loss is placed in the main fill section. Table 13 summarizes the volume breakdown for
Alternative 2, separating the fill volume into design and advanced fill components.
Table 13. Fill Volume Summary for West End Alternative 2
Fill Type
Design Fill
Advanced Fill
Longshore Loss
Overwash loss
Diffusion Loss
RSLR Loss
Total

Fill Volume (cy)
835,300
425,000
699,600
104,850
186,250
2,251,000

6.3.1 Construction Template
The construction template includes a transitional dune and beach, and advanced fill.
following design details were incorporated:
1.
2.
3.
4.
5.
6.
7.

Landward Dune Slope:
Seaward Dune Slope:
Dune Elevation:
Dune Crest Width:
Offshore slope:
Upper Berm Elevation:
Lower Berm Elevation:

The

1V:5H above existing profile
1V:5H above berm elevation
+12.0 feet, NAVD
5 feet
1H:12V below berm elevation
+7.0 feet, NAVD
+5.5 feet, NAVD

Fill for Alternative 2 will first be hydraulically pumped onto the beach and then manipulated into
the construction template using bull-dozers to scrape a landward dune with a higher elevation.
The hydraulically placed template will be a stepped construction. The upper, landward step will
be 120 feet wide, placed at +7.0 feet, NAVD underneath and between existing homes. The upper
step will be fronted by a lower elevation 275-foot wide seaward step at +5.5 ft, NAVD. After
hydraulic placement, the +7.0-foot sand placement will be scraped into a +12.0 feet, NAVD
dune where possible between homes.
A 1V:5H construction slope was chosen for the seaward and landward sides of the dune. The
landward toe of the dune will be placed north of the majority of properties on the south side of
Bienville Blvd. This template is closer to the road and the landward toe of fill is landward of
Alternative 1. The landward toe varies from about 10 to 100 feet south of Bienville Blvd. on the
island west of DI-10_1 (in the proximity of St. Stephens Street). The seaward slope of the dune
will toe into the beach section at +5.5 feet, NAVD.
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The constructed dune elevation is +12.0 feet, NAVD. This follows typical elevations for
Alabama and Florida panhandle dune heights constructed for nearby projects, which can range
from about +12 to +14 feet, NAVD. The lower constructed dune height more closely reflects the
natural elevation of historic dunes. Overwash and lowering of dune heights is discussed in
Appendix B.
The crest width of the dune is smaller than Alternative 1. A tolerance of ±1-foot for the dune
elevation will result in greater variability in the elevation of the dune.
A 1V:12H offshore slope approximates the existing slope on Dauphin Island and thus is
proposed as the slope for the offshore construction template. The beach construction template
will shift the MHW shoreline 295.1 feet seaward of its existing condition (July 2010). The
profile will naturally equilibrate into a shape and shoreline position similar to the 2010 condition.
The average equilibrated shoreline advance throughout the western project area is 132 feet from
2010 conditions. Plan views and cross sections of Alternative 2 are shown in Appendix A.
6.4

Western Project Area Alternative 3

The design basis for Alternative 3 is to maintain the 2010 shoreline position along the west
erosional portion of Dauphin Island. The design section will be similar to Alternative 2 with a
40-foot flat beach fronting the dune and thus the design volume is identical at 835,300 cubic
yards.
To provide a project within a manageable cost range, a renourishment period of 5 years was
selected. It was assumed that the dune would not overwash within the renourishment interval
and thus there would be no losses due to overwash. Table 14 summarizes the various
components making up the fill volume.
Table 14. Fill Volume Summary for West End Alternative 3
Fill Type
Design Fill
Advanced Fill
Longshore Loss
Overwash loss
Diffusion Loss
RSLR Loss
Total

Fill Volume (cy)
835,300
170,000
0
40,200
74,500
1,120,000

6.4.1 Construction Template
The construction template includes a transitional dune and beach, and advanced fill. The dune
placement is the same as Alternative 2. The following design details were incorporated:
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1.
2.
3.
4.
5.
6.
7.

Landward Dune Slope:
Seaward Dune Slope:
Dune Elevation:
Dune Crest Width:
Offshore slope:
Upper Berm Beach Elevation:
Lower Berm Beach Elevation:

1V:5H above existing profile
1V:5H above berm elevation
+12.0 feet, NAVD
5 feet
1H:12V below berm elevation
+7.0 feet, NAVD
+5.5 feet, NAVD

Fill for Alternative 3 will first be hydraulically pumped onto the beach and then manipulated into
the construction template using bull-dozers to scrape a landward dune with a higher elevation.
The hydraulically placed template will be a stepped construction. The upper, landward step will
be 120 feet wide, placed at +7.0 feet NAVD underneath and between existing homes. The upper
step will be fronted by a lower elevation 120-foot wide seaward step at +5.5 ft, NAVD. After
hydraulic placement, the +7.0-foot sand placement will be scraped into a +12.0 feet, NAVD
dune where possible between homes.
The erosion rate at DI-14, the eastern-most profile of beach fill, is significantly lower than those
along the rest of the project area. The reduced construction width reflects the smaller change
rate.
A 1V:5H construction slope was chosen for the seaward and landward sides of the dune. The
landward toe of the dune will be placed north of the majority of properties on the south side of
Bienville Blvd. This template is closer to the road and is further landward than Alternative 1.
The landward toe varies from about 10 to 100 feet south of Bienville Blvd. on the island west of
DI-10_1 (in the proximity of St. Stephens Street). The seaward slope of the dune will toe into
the constructed beach at +5.5 feet, NAVD.
The constructed dune elevation is +12.0 feet, NAVD. This follows typical elevations for
Alabama and Florida panhandle dune heights constructed for nearby projects, which can range
from about +12 to +14 feet, NAVD. The lower constructed dune height more closely reflects the
natural elevation of historic dunes. Overwash and lowering of dune heights is discussed in
Appendix B.
The crest width of the dune is smaller than Alternatives 1 and 2. An increased construction
tolerance for the dune elevation will create a more natural variability in the elevation of the dune.
A 1V:12H offshore slope approximates the existing slope on Dauphin Island and thus is
proposed as the slope for the offshore construction template. The beach construction template
will shift the MHW shoreline approximately 152 feet seaward of its existing condition (July
2010). The profile will naturally equilibrate into a shape and shoreline position similar to the
2010 condition. The average equilibrated shoreline advance throughout the western project area
is 69 feet from 2010 conditions. Plan views and cross sections of Alternative 3 are shown in
Appendix A.
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6.5

Structural Considerations for the Western Project Area Design

Coastal structures were considered to stabilize the beach fill, extend the project life, and improve
project performance. Groins, a terminal groin, and offshore segmented breakwaters were
considered and a discussion of each of these options follows.
6.5.1 Groins
Groins are shore perpendicular structures that intercept sand being transported in a longshore
direction. Sand builds up on the updrift side of the structure (the east side in the case of Dauphin
Island) resulting in saw tooth shoreline patterns as the shoreline reorients to minimize the
incident wave angle. As with any effective coastal structure, the retention of sand in one area
can cause a deficit in another. Thus, the property immediately west of a groin, will experience
shoreline retreat. The groin design is based on this critical design location.
It was determined that groins would not be an effective solution at Dauphin Island because the
dominant coastal process is overwash and groins have limited effect on counteracting overwash.
Groins may also face concerns from permitting agencies. Since groins hold sand within the
project area, sand would not flow to downdrift beaches. While Katrina Cut was open, this sand
was flowing into the breach and developing an ebb and flood shoal. Closure of Katrina Cut
should result in sand transport to the west along the structure, which could benefit the far western
end of Dauphin Island. Lastly, groins are sometimes viewed as degrading the aesthetic quality of
the beach, which is a consideration for a tourist destination such as Dauphin Island.
6.5.2 Terminal Groin
A terminal groin would function in a similar manner as groins. It would impede the longshore
transport of sediment, thus helping to contain sand within the project footprint. Although
longshore transport is not the dominant process in the island’s erosion, by retaining sand and
reducing transport, the shoreline to the west would be deprived of sediment causing increased
erosions above the historical average. This would likely reestablish Katrina Cut isolating the far
western reach of Dauphin Island.
In addition to retracting from the aesthetic quality of the region, vital habitats to the west of the
project area could not be sustained. As the island to the west erodes, nesting, foraging, rookery,
and marine habitats would continue to be lost. The intent of the project is not only to provide
storm protection to existing homes and infrastructure, but to also preserve the natural habitats
that are unique to the region.
6.5.3 Breakwaters
Offshore segmented breakwaters are shore parallel structures typically composed of large rock.
A typical design would be a 300-foot long breakwater with a 300-foot gap between the
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breakwaters, each located approximately 300 to 500 feet offshore. They would extend a few feet
above mean high water.
Breakwaters slow longshore transport by limiting waves breaking against the shoreline.
Breakwaters can also help to reduce overwash by causing waves to break as the waves pass over
the crest of the structure, damping the wave energy. However, as the water level rises and the
breakwaters become submerged during large storm events, their effectiveness is reduced.
Breakwaters are more expensive than groins because they are constructed in deeper water and
are trapezoidal in shape, so the base is much wider than the crest. Each breakwater would cost
approximately $800,000 to construct (excluding mobilization and demobilization) and
approximately 25 breakwaters would be needed to extend the project length of the western
alternatives. It is more cost effective to place additional sand than to construct breakwaters in
this scenario. Therefore, it was decided to eliminate breakwaters from further consideration.
6.6

Eastern Project Area Design

The purpose of the East End fill portion is to restore the storm protection provided by a wider
beach south of the large dunes fronting the Dauphin Island Audubon Bird Sanctuary, freshwater
lake, and maritime forest. The design of this project was partially based on the findings from the
Dauphin Island East Beach Nourishment, Conceptual Design Report (CPE, 2010). Four
alternatives were developed in the CPE 2010 report with volumes varying from 468,900 cubic
yards to 1,423,900 cubic yards. The projects described in the previous report extended from the
western end of Fort Gaines to DI-19, a distance of 2.9 miles.
Given the cost considerations and limitations by potential funding sources, it was decided to
scale the project back in both length and volume. The eastern alternative therefore extends 0.92
miles west from Fort Gaines to 145 feet west of DI-28. The area previously included within the
project limits will still benefit due to diffusion and longshore transport, which will transport
sediment to the west.
CPE (2010) estimated that average annual losses from the project area due to longshore transport
are 49,100 cubic yards/year, based on average annual shoreline changes between 1981 and
January 2010.
Losses due to relative sea level rise were approximated at 8,600 cubic yards/year, though CPE
(2010) stated that the flat offshore slope could exaggerate the results given that Bruun’s rule is
very sensitive to offshore slopes. The flat offshore slopes at the eastern end are a function of the
sheltering by Pelican Island and thus Bruun’s Rule may not be the best method to estimate the
effects of relative sea level rise.
Overwash was considered to be minimal because waves will break crossing Pelican Island before
impacting the project area. Unlike the west end, the exact location of the shoreline is not critical
because the project does not have an infrastructure protection component.
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Diffusion losses were ignored in the volumetric design due to the adjacent conditions. The east
end of the project is stabilized by structures, and the west end of the fill tapers into a shoreline
protrusion formed due to historic sediment transport and geographic conditions of Pelican Island,
therefore diffusion losses will be minimal.
Budget constraints limited the renourishment interval to 5 years with the design section being
considered the volume required to reform a +5.5 feet, NAVD berm. The design section contains
negligible volume. Given that the annual losses (advanced fill) is approximately 46,700 cubic
yards/year, the volume placed on the east end is 233,500 cubic yards. This volume was
increased by approximately 6,500 cubic yards to provide a wider public beach at the Fort Gaines
parking area. Thus, the total fill volume is 240,000 cubic yards. Table 15 summarizes the fill
components that comprise the construction volume.
Table 15. Fill Volume Summary for the East End Alternative
Fill Type
Design Fill
Advanced Fill
Longshore Loss
Overwash loss
Diffusion Loss
RSLR Loss
Total

Fill Volume (cy)
6,500
199,500
0
0
34,000
240,000

6.6.1 Construction Template
The construction template includes a transitional dune and beach, and advanced fill.
following design details were incorporated:
1.
2.
3.
4.
5.
6.

Landward Dune Slope:
Seaward Dune Slope:
Dune Elevation:
Dune Crest Width:
Offshore slope:
Lower Berm Elevation:

The

No landward dune slope – ties into existing grade
Hummocky dune – no stated slope
Varies up to +8 feet, NAVD
Not applicable
1H:12V below berm elevation
+5.5 ft, NAVD

The constructed beach berm width is approximately 136 feet wide on average with an elevation
of +5.5 feet, NAVD. The beach slopes down on a constructed slope of 1V:12H until it intercepts
exiting grade. Given that this project is being constructed primarily for environmental purposes,
it is proposed to construct a hummocky dune feature on the landward side of the berm crest.
While this will not have set dimensions, it will be constructed to resemble the surrounding dune
features and be irregular in nature. Plan views and cross sections of East End Alternative are
shown in Appendix A.
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6.6.2 Breakwater Construction
A second alteration to the previous east end report is that three offshore segmented breakwaters
will be constructed in the vicinity of the Fort Gaines public beach. These breakwaters will act to
retain the sand in the vicinity of the pubic beach. It is proposed to deconstruct the existing groins
and reuse the stone to construct the breakwaters. The two easternmost breakwaters will have an
elevation of approximately +4 feet, NAVD and be approximately 250 feet long. The
westernmost breakwater will have a crest elevation of +3 feet, NAVD and be approximately 140
feet long.
The easternmost breakwater will tie into the existing groin that is attached to the shoreline. It
will extend 250 feet east-southeast, as shown in Figure A1-2. There will be a 210-foot gap
between the first and second breakwater and a 125-foot gap between the second and third
breakwaters. It is expected that a tombolo will form behind the first breakwater given its
proximity to shore. While the beach will be constructed so that the fill extends out to the
breakwaters, it is expected that a salient will eventually develop in the lee of the third breakwater
and provide a quiescent area for swimming.
Note that the longshore loss estimate was not revised due to the proposed construction of the
breakwaters. It was assumed that the existing groins have some effect in reducing the longshore
transport. Rather than trying to quantify the effect of the stranded groin field, it was decided to
use the historic longshore transport rate developed in the previous east end design report (CPE,
2010). Since the breakwaters should be more effective at lowering sediment transport than the
stranded groin field, the estimated longshore losses should be higher than will occur and thus
provides a conservative design.
6.7

Seawall Design

An alternative to beach nourishment is to construct a seawall to prevent undermining of houses
and destruction of infrastructure. The seawall was designed based on standard practices as
outlined by Braja Das’s “Principle of Foundation Engineering” (Das, 1984). It was assumed that
the soil has a unit weight of 100 pcf, a saturated unit weight of 110 pcf. An angle internal of
friction of 25 degrees was used based on prior experience and to be conservative as the material
was assumed to be dense silt or silty sands which range from 25 to 30 degrees (Bowles, 1996).
The grade elevation of the profile landward of the structure is +7.0 feet, NAVD and seaward is
-2.0 feet, NAVD with a water elevation equal to MWH (0.95 feet, NAVD). To provide a
conservative design, the grade elevation seaward of the structure was assumed to be lower than
that which currently exists (but could be experienced during the life of the structure) coupled
with the water level at the upper end of the tidal range.
The seawall design includes interlocking steel sheet piles with a reinforced concrete cap. The
crest of the structure is at +7.0 feet, NAVD and backfilled with beach compatible material from
upland sources to be at a similar elevation as the existing beach and dune system. To support the
load of the retained material and seawall, sheet piles 35 feet in length are driven to
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approximately -29.0 feet, NAVD and tied back with anchor plates. The sheet piles are driven
below the depth of closure (-18.0 feet, NAVD), which assumes that the seawall will become
exposed and profile deepening will occur.
The seawall cap extends from the top of the sheet piles to -2.0 feet, NAVD which is below the
existing grade elevation. It is constructed of concrete 1.0 feet thick reinforced with steel
reinforcing bars to encase the top portion of the sheet pile.
The anchor plates are positioned at +4.0 feet, NAVD and spaced 12 feet on center. The anchor
rods securing the plates to the wall are 0.75 feet nominal diameter and extend approximately 30
feet landward from the structure.
An extensive permitting effort is expected if the seawall solution is chosen. Permitting agencies
have indicated during project meetings that a seawall option would not be viewed favorably due
to environmental concerns, specifically impacts to nesting sea turtles and shore birds.
The Town must also consider the impact of a seawall on island tourism. An armored shoreline
tends to have a greater “seasonal variability of sand volume” as compared to an unarmored
shoreline (USACE, 2006a). It is expected that once the seawall is exposed to waves on a semiregular basis, the beach in front of it will rapidly start to disappear due to scour. Scour is mostly
due to local sediment transport gradients that develop and return flows of water through the
structure or, in this case, beneath the seawall during overtopping events (USACE, 2006a). In
addition, the return flows and elevated water elevations during storm events can cause rip current
to develop at the ends of the structure. The rip currents are a hazard to the public and can lead to
flanking of the structure. Once the material behind the structure is eroded, the structural stability
of the seawall is compromised.
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7

BORROW AREAS

This section discusses potential sand sources and the development of final borrow areas for the
project. Six potential sand source areas were considered in the development of the borrow areas.
A summary of these is provided below in addition to an analysis of the sand along the existing
beach.
7.1

Existing Beach Conditions

Project performance is reliant on the quality of the fill source used to construct the project. In
turn, the suitability of a sand source for beach nourishment is dependent upon the characteristics
of the recipient beach. State and federal regulatory agencies require that sand resources for
nourishment be “beach compatible”, that is, “similar” to sand existing in the project area.
Qualities such as grain size, silt content, color, and mineralogical content are considered in this
comparison. It is, therefore, important to accurately characterize existing beach sediments
during a sand search investigation. This allows targeting of potential sand resources that are
most similar to the recipient beach. In addition to meeting the state and federal regulatory
agency standards described above, the Town may have preferences about the quality of sand
being placed on their beach (i.e. color, shell content).
On February 1, 2010, CPE collected samples on the east side of Dauphin Island at monuments
DI-10, DI-21, DI-27 and DI-32. On October 20 and 21, 2010, CPE collected beach samples and
nearshore sediment samples from four additional transects on the west side of Dauphin Island, at
monuments DI-2, DI-8, DI-10 and DI-14. Samples were collected across the profile extending
from the dune out to the depth of closure. Appendix D contains the locations and elevations of
these samples. Results were composited by transect as well as by elevation. These composites
were used to characterize the existing beach.
It was important to collect samples across the entire profile because finer grained sands tend to
be moved offshore while coarser sands concentrate within the surf zone. However, the borrow
material should provide the range of grain sizes observed, not just an average.
Summary composites indicate that the sediment on the west end of Dauphin Island has a mean
grain size range of 0.27 mm and an average dry Munsell color value of 7. Average silt content is
1.6%.
7.2

Borrow Area 1 (South Southwest of Sand Island Lighthouse)

Borrow area 1 is located about a mile south southwest of the Sand Island Lighthouse on the
western lobe of the ebb-tidal delta of Mobile Pass (Figure 21). This is one of the two borrow
areas recommended for use in this project. Borrow area 1 is located in water depths greater than
16 feet. Figure 22 provides greater detail of the proposed borrow areas.
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Figure 21. Location of Proposed Borrow Areas
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Figure 22. Borrow Area 1 and Borrow Area 2 Detailed Map.
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The borrow area contains surficial sands that can be easily mined for beach construction.
Geotechnical investigations revealed that the borrow area contains a mean composite grain size
of 0.26 mm and a silt content of 1.3%, which was deemed to be compatible with the existing
beach characteristics. Four cut depth elevations have been specified that range from -25.0 feet to
-34 feet, NAVD. Beach fill material contained in this lens is approximately 5 to 14 feet thick
with the thinnest portion of the lens located near the center of the borrow area limits within the 25.0 feet, NAVD cut depth boundary. Borrow area 1 contains a total of approximately 5,303,000
cubic yards of beach compatible material.
7.3

Borrow Area 2 (South of Borrow Area 1)

Borrow Area 2 is located on the same geomorphic feature (western ebb shoal of Mobile Pass) as
Borrow Area 1 (Figure 21). A pipeline separates the two borrow areas and since borrow area 2
is further south it is located in deeper water depths (greater than 18 feet).
The borrow area characteristics are similar to those identified in Borrow Area 1 with surficial
sands. Investigations revealed a mean composite grain size of 0.23 mm and a silt content of
1.4%. Excavation within the borrow area has been confined by three cut depth elevations
ranging from -25 feet to -35 feet, NAVD. The thickness of beach compatible material is
approximately 4 to 13 feet thick with the thinnest portion of the lens located near the center of
the borrow area within the -25.0 feet, NAVD cut depth boundary. Borrow area 2 contains a total
of approximately 2,541,500 cubic yards of beach compatible material.
7.4

Offshore Investigation Area (Southwest of Western Project Area)

CPE investigated state waters south and west of Dauphin Island including the western lobe of the
ebb-tidal shoal for Mobile Pass; south of the historic locations of Sand/Pelican Island (the
southwest flank of the ebb-tidal delta); south of the western project area; and southwest of the
western project area to the vicinity of the eastern shoals at Petit Bois Pass (Figure 23). These
searches did not include the federal waters south of the federal/state boundary or the shallows of
Pelican Bay between the east end of Dauphin Island and the Sand/Pelican Island shoal complex
location.
Geophysical surveys conducted in this area included concurrent magnetometer, seismic
reflection profiling, and bathymetric survey totaling approximately 62 statue line miles. In
addition, 12 reconnaissance level vibracores were collected to characterize the in situ material.
These investigations revealed that the sediments were not compatible for beach construction and
the area was abandoned as a potential borrow source.
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Figure 23. Geotechnical Investigation Area
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7.5

Petit Bois Shoal

CPE investigated the Petit Bois Shoal area, located approximately 8 miles west of the western
project area, as part of the sand resource investigation. There were some promising sand
deposits in this area. However, given the distance to the Eastern Alternative (more than 15
miles), and the known quantity and quality of sand contained in borrow areas 1 and 2, it was
decided not to expand investigations in the Petit Bois Shoal area. Details of this investigation are
included in Appendix D.
7.6

Upland Borrow Sources

The Alabama State Port Authority has a stockpile of sand dredged from some recent expansions
in the Port of Mobile that it has indicated could be available for the nourishment project if the
Town pays to transport the sand to the island. The quantity of sand has been roughly estimated
as several hundred thousand cubic yards. While this sand was not tested as part of this study,
preliminary indications are that it is clean sand. Given the quantity is too small for this project, it
is recommended that Town consider this as a potential post-storm source of sand for future
emergency work.
7.6.1 Mississippi Sound
The so-called “FEMA berms” constructed in 2000 and 2007 used sand mined from the waters of
Mississippi Sound north of the west end of Dauphin Island. The cost of this sand was estimated
at $17/cy. Given that Dauphin Island has a history of northward island migration due to rollover
it is expected that the material on the north side of the island is similar to the native beach.
However, dredging this sediment does not reintroduce new sediment into the coastal system, but
instead creates a sediment sink for any future overwash. From an environmental and
geomorphic perspective this is not a preferable sediment source. The volume of sand in this area
is limited in quantity.
7.6.2 The Former Pelican Passage Area (Fishing Pier)
The area around the main fishing pier on Dauphin Island, operated by the Dauphin Island Park &
Beach Board, has been suggested as a potential borrow area by others. This area is now uplands
due to the migration of Pelican Island onto Dauphin Island. It could be mined with upland
equipment (draglines, cranes, trucks, etc.) and moved to either project area. This would reestablish Pelican Passage, the flow of water between Dauphin Island and Pelican Island. This
passage has been here consistently since 1900 but shoaled in the 2005-2010 time frame. From
an environmental and geomorphologic perspective, this is not a preferable sediment source.
Environmentally, upland sandy flats, intertidal pools, and small dunes would be destroyed to
establish the constructed beach and dune system. Geologically, re-establishing Pelican Pass
would alter the movement of sand onto Dauphin Island that occurs due to wave driven longshore
sand transport along the west side of the former Pelican Island. As noted for the Mississippi
Sound borrow source, this would not introduce new sediment into the littoral system, but rather
redistribute existing sediments. Thus, it would not provide the long term storm protection and
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environmental benefits that would otherwise be realized by introducing sediment from an
offshore borrow source.
7.7

Borrow Area Dredging Impact Analysis

Dredging offshore material can alter the wave conditions behind the borrow area due to the
change in water depth. Since water depth can affect wave refraction, damping and shoaling, a
borrow area impact analysis was performed for Borrow Area 1 and Borrow Area 2 to quantify
the effects on waves and sediment transport. This analysis determined that complete dredging of
borrow areas 1 and 2 would have no impact on Dauphin Island or Pelican Island. Minor impacts
to the wave climate at Sand Island (if it were to be rebuilt by the USACE could occur but
typically the difference in wave height was less than 0.1 feet. A complete discussion of the
modeling effort can be found in Appendix C.
7.7.1 Additional Borrow Area Considerations
The vibracores collected in Borrow Areas 1 and 2 were collected prior to the Deepwater Horizon
Oil Spill. Prior to commencement of bidding, it is recommended that the offshore borrow areas
be tested for the presence of hydrocarbons. It should be noted that similar tests have been
conducted elsewhere in the Gulf of Mexico (and closer to the spill site). These borrow areas
were found to be free of contaminants. Therefore, oil contamination is not a pressing concern
but one that must be addressed.
If oil is found to be present in the surface sediments, then vibracore subsurface testing will be
done to determine the vertical extent of the oil in the sediment cores. A plan will be developed
to remove and treat the contaminated sediments and pump the underlying, uncontaminated
sediments to the island.
Measures will also be taken to ensure that the project does not bury oil on the beach and cause
long-term environmental impacts. Clearance from the local SCAT (Shoreline Cleanup
Assessment Team) will be required prior to commencement of construction.

8
8.1

CONSTRUCTION
Construction Methodology

Beach nourishment projects larger than 100,000 cubic yards are typically constructed via
hydraulic placement because mechanical placement of sediment is less efficient than hydraulic
placement. It is proposed to construct all of the alternatives via hydraulic placement of beach
fill. The previous section discussed possible sediment sources. This section discusses the
transport of the material to the project site assuming Borrow Areas 1 and/or 2 are used for this
project.
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Construction can be divided into two components, the offshore dredge area and the disposal area.
The offshore component includes the excavation and transportation of beach fill material from
the offshore borrow areas to the project site. The land-based component includes the placement
of the fill material to achieve the designed beach template.
8.1.1 Cutterhead Dredge
Dredging for this project could be performed using either a cutterhead dredge or a hopper
dredge. A cutterhead dredge (also termed cutter suction dredge) has a cutterhead attached to the
end of the suction pipe. The cutterhead spins and stirs the material into suspension, which allows
the slurry (water and sand mixture) to be sucked into the intake pipe. A large pump aboard the
dredge then pumps the slurry material to shore. The cutterhead dredge will move through the
borrow area slowly swinging from side to side by pivoting around a spud located at the back of
the dredge. Anchors are deployed on either side and in front of the dredge so that it can pull
itself through the borrow area.
Cutterhead dredges are usually the most cost effective means of beach nourishment if the borrow
area is within 6 to 8 miles of the disposal area because they can operate on a continuous basis
with high production rates (up to 50,000 cubic yards/day with a short pipeline). As the pumping
distance increases production rates fall, and a booster pump may be required in the pipeline to
maintain flow through the pipe. Eventually the pumping length is too long and a hopper dredge
is required. Borrow Areas 1 and 2 are located approximately 7 to 8 miles southeast of the
western project area site. Given that the borrow areas are located a distance that is close to the
threshold of switching from one dredge to another, both type of dredges are considered.
The use of a cutterhead dredge for the Dauphin Island project will require a maximum pipeline
length of approximately 11 miles to transport material excavated from the borrow area to the
western project site. This includes 0.4 miles of rubber floating pipeline extending from the
dredge to the submerged line, 7.5 miles of submerged steel pipeline to the sub aerial portion of
the project, and 3.2 miles of steel shore pipeline to construct the beach to its western extent. The
floating and submerged pipes are delivered to the project area on pontoons in approximately 500
foot sections. Once in the vicinity of the project area, the various sections of submerged pipeline
are joined together into lengths up to 2,500 feet. Once sufficient lengths of submerged pipeline
are assembled (the pieces are connected by ball joints), the pipeline is floated into position, the
2,500-foot sections are connected stretching from the project site to the borrow area, and the
pipeline is then allowed to sink to the bottom. The floating line is attached to the submerged line
at the borrow area while steel shore pipe is added to the discharge pipe during construction as the
beach fill progresses alongshore.
8.1.2 Hopper Dredge
A hopper dredge is a self propelled vessel that sails back and forth between the borrow area and
the fill site. When at the borrow area, the hopper dredge lowers its dragarms to the bottom of the
borrow area and sucks material from the borrow area into its hold. Once full, the hopper dredge
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sails to a pumpout station located as close to the fill site as possible. The material in the hold is
jetted back into a slurry and pumped ashore through a submerged pipeline and onto the beach.
With a hopper dredge, cost is the only consideration with respect to the distance of the borrow
area from the fill area. Production rates for a hopper dredge project are typically lower than a
cutterhead dredge project due to the discontinuous nature of a hopper dredge project (periodic
discharge to the beach rather than continuous discharge). A hopper dredge also has a smaller
pump on board compared to a cutterhead limiting the pumping distance. Last, the borrow area is
typically located further away than with a cutterhead dredge borrow area.
It is anticipated that construction at the western project area of Dauphin Island would utilize two
pumpout locations. The pumpout locations would be situated approximately one mile offshore
of the project site in approximately 25 feet of water to provide adequate draft for the hopper
dredge. The submerged lines would come onshore approximately 5,500 feet from the extents of
the beach fill. Half the beach would be constructed from one pumpout station by extending the
shore pipe about 5,500 feet in either direction. Then the pumpout station and submerged line
would be relocated so that the hopper dredge could construct the second half of the beach.
8.1.3 Fill Area
The construction of the beach will require the use of heavy machinery to manage the pipeline
and construct temporary containment dikes. The existing infrastructure (roads and bridges)
provides adequate access to the island for the mobilization of land-based equipment with the use
of 18-wheel trucks. The equipment would included bulldozers to work the fill material into the
designed template, steel shore pipe to extend the discharge line along shore, front loaders to
transport shore pipe delivered to the project site, and other supporting equipment.
It is anticipated that 3.5 miles (approximately 18,500 feet) of shore pipe would be delivered by
barge or truck. If barges were used, the contractor would need to secure a landing area at one of
the marinas on the bay side of Dauphin Island where a crane could offload the shore pipe.
Trucks or front loaders would then be required to transport the pipe across Bienville Blvd to the
project site along the Gulf shoreline. If trucks were used, the 40-foot long sections of pipe would
be delivered by 18-wheelers with approximately 6 pipes per truck load. This would equate to
approximately 80 loads utilizing the roadways and infrastructure to access the project site and
mobilize adequate length of pipe for construction.
The contractor will be required to construct temporary containment dikes extending in a shore
parallel direction to contain the discharge of beach fill material and minimize offshore losses
during construction. The sand will settle out while the water returns to the Gulf of Mexico at the
end of the dikes. The dikes are construction features made of sand that has already been pumped
to the beach and extend several hundred feet from the discharge location. Once the beach fill has
been filled to grade, the shore pipe will be extended by adding additional pipe onto the end. The
dikes will be leveled and the beach graded to the required construction slope. While the
contractor has some control of the fill above the mean low water, where the bulldozers can
58
COASTAL PLANNING & ENGINEERING, INC. - SOUTH COAST ENGINEERS, LLC

manage the sand, the contractor has limited control of the fill below mean low water. The only
method to control the beach slope below mean high water is to alter the length of the dikes.
8.2

Construction Sequence

The construction sequence will be at the discretion of the contractor. However, this section
presents a construction scenario to evaluate the feasibility of the project in the western project
area as construction for the eastern end project will be similar but smaller in scale.
If a cutterhead dredge is utilized, it is expected that the contractor will begin constructing the
beach at the eastern extent of the western portion of the restoration. The submerged line would
come onshore near the pier (DI-18) and shore pipe would be added to extend the outfall
westward along shore to the western extent of the beach (DI-2). During construction, temporary
containment dikes would be constructed from the placed material to control the fill. Once
sufficient volume of material was placed, bulldozers would work the fill grading dikes and
spreading the fill placed above the mean low water line to achieve the designed template.
If a hopper dredge was utilized, it is expected that the beach would be constructed from two
pumpout locations to limit the length the discharge line. From the first pumpout station,
approximately 5,500 feet west of the eastern extent of the beach fill, the eastern half of the beach
would be constructed. The second half would be constructed from the second pumpout station
located approximately 5,500 feet east of the western extent of the beach fill. From each pumpout
station the beach would be constructed about 5,500 feet in either direction by extending the shore
pipe to the east and then flipping the elbow at the submerged line to construct the beach to the
west. The beach would be constructed from one pumpout location prior to repositioning to the
second location.
If West End Alternatives 2 or 3 are constructed, the dune elevation would be achieved by
scraping material placed between +5.0 and +7.0 feet (NAVD) up to an elevation of +12.0 feet
(NAVD) using bulldozers. Due to the location of the fill area with respect to existing homes, the
dune would be constructed between, landward, and seaward of homes in an attempt to create a
continuous dune system. The beach would be scraped during construction as sections of the
beach were completed.
During construction, pedestrian ramps and access points across the discharge pipe will be
constructed. Areas of construction would be fenced off from the public to prevent pedestrians
from entering areas were heavy machinery is operating.
8.3

Construction Timeline

It generally takes two to three weeks following the Notice to Proceed for the contractor to
mobilize to the project site and start performing the pre-construction survey. The preconstruction survey will require approximately 18 line miles of surveys to be performed, which
will require 3 weeks to complete. Therefore, construction could commence within 6 weeks (42
days) of the Notice to Proceed.
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Once the surveys are complete, it is assumed that beach fill will begin immediately.
Mobilization of equipment to the project area and placement of the submerged line can occur
while survey is ongoing. A production rate of 18,400 cubic yards/day was assumed for a 30”
cutterhead dredge. A production rate of 10,600 cubic yards/day was estimated for a single
medium sized (2,000 to 2,800 cy) hopper dredge. Actual pumping rates may be different given
the variety of equipment available to perform the work and unforeseeable delays due to weather
and maintenance. Table 16 summarizes the number of days for the dredge to complete the work.
Table 16. Estimated Dredging Duration by Dredge Type
Dredge Duration (days)
Cutterhead

Hopper

West End Alternative 1

195

339

West End Alternative 2

123

213

West End Alternative 3

61

106

East End Alternative

14

23

After completion of dredging activities for beach construction, it was estimated that
demobilization would require an additional 40 days. During this time, the contractor would
demobilize construction equipment and address any deficiencies.
Finally, an additional 60 days of contract time should be included in the contract time to allow
some flexibility in starting time for the contractor. This additional contract time will potentially
reduce the bid costs because the contractor has less risk of encountering liquidated damages and
can better stage his work between various projects. Delays due to significant weather events will
be addressed in the specifications to allow an extension in contract time and is not considered as
part of the contract time discussed in this paragraph.

9

CONSTRUCTION COST ESTIMATE

This section discusses the development of a construction cost estimate for the various
alternatives. The construction cost estimates are based on costs for similar barrier island
projects.
9.1

Mobilization Cost

Mobilization and demobilization expenses include the cost to prepare and transport all equipment
to and from the project site. Assuming a cutterhead dredge was utilized, this would include
towing the dredge and transporting other supporting vessels, transporting and installing several
miles of pipeline, and bringing personnel and land-based equipment to the project site.
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Given the size of the various alternatives, a 30” cutterhead dredge would be used to construct the
project. The long pump distance will also likely require a booster be installed in the pipeline.
The contractor would have to bring approximately 11 miles of pipeline (shore pipe and
submerged pipeline). The dredge will also be shut down while the equipment, shore pipe and
submerged line are moved from the east end to the west end of the project (or vice versa). Table
17 shows the basis for the mobilization cost estimate. The unit costs are based on estimates from
other similar projects.
Table 17. Estimate of Cutterhead Dredge Mobilization Costs

Dredge
Booster
Pipeline
Relocate to East End

Unit
L.S.
L.S.
Mile
L.S.

Unit Price
$750,000
$275,000
$200,000
$200,000

Quantity
1
1
11
1
Subtotal:

Total Price
$750,000
$275,000
$2,200,000
$200,000
$3,425,000

The water depths within the borrow areas are less than 30 feet. This restricts the project to using
small or medium sized hopper dredges. The large project volumes and timeline concerns will
likely require that medium sized hopper dredges be used on this project. While it may be
possible to employ two hopper dredges and only one pumpout station to increase production
rates, the mobilization cost assumes only one hopper dredge is brought to the site. One booster
pump would likely be required, assuming that a medium sized dredge was used for construction.
Given the limited pipeline length that a hopper is capable of pumping through, it is anticipated
that the pumpout station will be moved once during the construction of a western project area
alternative. The mobilization cost also includes a cost to relocate from the eastern project area to
the western project area. Table 18 shows the basis for the mobilization cost estimate.
Table 18. Estimate of Hopper Dredge Mobilization Costs

Dredge
Pumpout Station
Booster
Pipeline
Relocate Pumpout
Relocate to East End

Unit
L.S.
L.S.
L.S.
Mile
L.S.
L.S.

Unit Price
$500,000
$150,000
$275,000
$200,000
$100,000
$200,000

Quantity
1
1
1
4
1
1
Subtotal:

Total Price
$500,000
$150,000
$275,000
$800,000
$100,000
$200,000
$2,025,000

Mobilization costs are difficult to predict because there are several variables involved. The
biggest cost is the transport of pipeline to the project site. This is dependent upon where the
contractor has their pipe at the time the project is due to be constructed. Obviously, the more
scattered and further away the pipe, the higher the mobilization cost. It is recommended that the
mobilization cost be reviewed prior to final bidding.
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9.2

Beach Fill Dredging Unit Costs

Unit costs for dredging sand with a cutterhead dredge from the borrow areas approximately 7.5
miles southeast of the project site were developed using the USACE CEDEP cost estimating
spreadsheets, which were calibrated with other projects that have been constructed on the Gulf
coast of Florida. The unit cost for dredging Borrow Areas 1 or 2 with a cutterhead dredge was
estimated at $15.91 per cubic yard for each western alternative. Calibrating the CEDEP output
provided a unit cost of $14.75/cubic yard for a cutterhead pumping to the western project area.
The unit cost for a cutterhead to construct the eastern project was $8.50/cubic yard.
Unit costs for dredging sand with a hopper dredge from the borrow areas were also developed
using the USACE CEDEP cost estimating spreadsheets. The costs were calibrated with a recent
hopper dredge project in Longboat Key, FL. The unit cost for dredging Borrow Areas 1 or 2
with a hopper dredge was estimated at $12.96 per cubic yard for the western alternatives. After
calibrating the CEDEP spreadsheets to the Longboat Key project, a unit cost of $13.00/ cubic
yard was applied to the western end alternatives. The beach fill unit cost for the eastern project
was estimated at $11.00/cubic yard.
Non-pay losses were assumed to be 10% based on the measured cut-to-fill ratios documented at
similar projects in Florida. The cost of marine fuel was estimated at $3.49/gallon within the
USACE spreadsheets, based on guidance EP 1110-1-8 Vol.3 published November 2009.
The estimated unit cost shown here represents an opinion and is subject to market forces, such as
the availability of equipment, backlog of work, permitting restrictions, time of year restrictions,
cost of fuel, cost of steel, etc.
9.3

Other Costs

Costs for pre- and post-construction surveys were based on costs for similar projects that have
been bid recently.
Hopper dredging activities for this project will have to follow regulations contained within the
Gulf of Mexico Regional Biological Opinion. This requires a turtle exclusion device be attached
to the hopper dredge drag arms, that the borrow area be trawled to relocate any turtles prior to
the start of hopper dredging (this doesn’t apply to a cutterhead dredge) and protected species
observers check every hopper load. A cost for this was included and is partially dependent upon
the duration of dredge operations. Other fixed environmental monitoring costs were included for
the cutterhead dredge operations.
To qualify for FEMA funding, beach access must be provided for the general public. A dune
over walk consisting of a pile supported staircase and walkway was estimated to cost $35,000
each. To be eligible for funding, there must be ADA (Americans with Disabilities Act)
compliant beach access points. An ADA compliant access must have a ramp for wheelchair
access. Based on a square footage of 2,000 s.f. and cost per square foot of $75, the cost for an
ADA compliant ramp was $150,000. The ramps must also have a staircase so the total cost for
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an ADA complaint beach access was estimated at $185,000. Dune overwalks are only proposed
for the western alternatives because the beach on the eastern project has only one public access,
which will be level with the beach.
Beach fill material placed during construction is particularly susceptible to aeolian (wind)
transport. To stabilize the constructed dune, vegetative planting was included in the cost
estimates as a lump sum. Given the square footage of the dune and the density of the plantings
(0.44 plants per square foot), a unit cost of $0.40 per plant was applied.
Administrative costs associated with engineering and design (E&D) and operation and
maintenance (O&M) was estimated as a lump sum based on the construction duration. A rate of
$2030/day was assumed based on prior projects.
9.4

Cost Estimates

Construction cost estimates for the three alternatives are shown in Table 19 through Table 24.
The east end alternative could be constructed as a stand alone project, but the west end will only
be constructed if the east end is also constructed. Therefore, the west end alternatives all include
the cost of constructing the east end project. The construction cost estimates for the East end
only project are shown in
Table 25 and Table 26. A contingency of 15% has been included in the estimates to account for
variability of market forces.
Table 19. Cutterhead Dredge Cost Estimate for West End Alternative 1

Mob/Demobilization
Beach Fill (West End)
Beach Fill (East End)
Environmental Monitoring
Pre-Construction Survey
Post-Construction Survey
ADA Dune Over walks
Dune Over walks
Breakwater Reconstruction
Dune Vegetation
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

Unit
L.S.
C.Y.
C.Y.
L.S.
L.S.
L.S.
Each
Each
L.S.
L.S.
L.S.

Unit Price
$3,425,000
$14.75
$8.50
$15,000
$120,000
$120,000
$185,000
$35,000
$1,250,000
$453,000
$686,000

Quantity
1
3,589,000
240,000
1
1
1
2
4
1
1
1

Total Price
$3,425,000
$52,938,000
$2,040,000
$15,000
$120,000
$120,000
$370,000
$140,000
$1,250,000
$453,000
$686,000
$61,557,000
$9,234,000
$70,791,000
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Table 20. Hopper Dredge Cost Estimate for West End Alternative 1

Mob/Demobilization
Beach Fill (West End)
Beach Fill (East End)
Environmental Monitoring
Pre-Construction Survey
Post-Construction Survey
ADA Dune Over walks
Dune Over walks
Breakwater Reconstruction
Dune Vegetation
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

Unit
L.S.
C.Y.
C.Y.
L.S.
L.S.
L.S.
Each
Each
L.S.
L.S.
L.S.

Unit Price
$2,025,000
$13.00
$11.00
$75,000
$120,000
$120,000
$185,000
$35,000
$1,250,000
$453,000
$997,000

Quantity
1
3,589,000
240,000
1
1
1
2
4
1
1
1

Total Price
$2,025,000
$46,657,000
$2,640,000
$75,000
$120,000
$120,000
$370,000
$140,000
$1,250,000
$453,000
$997,000
$54,847,000
$8,228,000
$63,075,000

Table 21. Cutterhead Dredge Cost Estimate for West End Alternative 2

Mob/Demobilization
Beach Fill (West End)
Beach Fill (East End)
Environmental Monitoring
Pre-Construction Survey
Post-Construction Survey
ADA Dune Overwalks
Dune Overwalks
Breakwater Reconstruction
Dune Vegetation
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

Unit
L.S.
C.Y.
C.Y.
L.S.
L.S.
L.S.
Each
Each
L.S.
L.S.
L.S.

Unit Price
$3,425,000
$14.75
$8.50
$15,000
$120,000
$120,000
$185,000
$35,000
$1,250,000
$373,000
$540,000

Quantity
1
2,251,000
240,000
1
1
1
2
4
1
1
1

Total Price
$3,425,000
$33,203,000
$2,040,000
$15,000
$120,000
$120,000
$370,000
$140,000
$1,250,000
$373,000
$540,000
$41,596,000
$6,239,400
$47,835,400
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Table 22. Hopper Dredge Cost Estimate for West End Alternative 2

Mob/Demobilization
Beach Fill (West End)
Beach Fill (East End)
Environmental Monitoring
Pre-Construction Survey
Post-Construction Survey
ADA Dune Overwalks
Dune Overwalks
Breakwater Reconstruction
Dune Vegetation
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

Unit
L.S.
C.Y.
C.Y.
L.S.
L.S.
L.S.
Each
Each
L.S.
L.S.
L.S.

Unit Price
$2,025,000
$13.00
$11.00
$75,000
$120,000
$120,000
$185,000
$35,000
$1,250,000
$373,000
$741,000

Quantity
1
2,251,000
240,000
1
1
1
2
4
1
1
1

Total Price
$2,025,000
$29,263,000
$2,640,000
$75,000
$120,000
$120,000
$370,000
$140,000
$1,250,000
$373,000
$741,000
$35,092,000
$5,264,000
$40,356,000

Table 23. Cutterhead Dredge Cost Estimate for West End Alternative 3

Mob/Demobilization
Beach Fill (West End)
Beach Fill (East End)
Environmental Monitoring
Pre-Construction Survey
Post-Construction Survey
ADA Dune Overwalks
Dune Overwalks
Breakwater Reconstruction
Dune Vegetation
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

Unit
L.S.
C.Y.
C.Y.
L.S.
L.S.
L.S.
Each
Each
L.S.
L.S.
L.S.

Unit Price
$3,425,000
$14.75
$8.50
$15,000
$120,000
$120,000
$185,000
$35,000
$1,250,000
$373,000
$414,000

Quantity
1
1,120,000
240,000
1
1
1
2
4
1
1
1

Total Price
$3,425,000
$16,520,000
$2,040,000
$15,000
$120,000
$120,000
$370,000
$140,000
$1,250,000
$373,000
$414,000
$24,787,000
$3,719,000
$28,506,000
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Table 24. Hopper Dredge Cost Estimate for West End Alternative 3

Mob/Demobilization
Beach Fill (West End)
Beach Fill (East End)
Environmental Monitoring
Pre-Construction Survey
Post-Construction Survey
ADA Dune Overwalks
Dune Overwalks
Breakwater Reconstruction
Dune Vegetation
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

Unit
L.S.
C.Y.
C.Y.
L.S.
L.S.
L.S.
Each
Each
L.S.
L.S.
L.S.

Unit Price
$2,025,000
$13.00
$11.00
$50,000
$120,000
$120,000
$185,000
$35,000
$1,250,000
$373,000
$524,000

Quantity
1
1,120,000
240,000
1
1
1
2
4
1
1
1

Total Price
$2,025,000
$14,560,000
$2,640,000
$50,000
$120,000
$120,000
$370,000
$140,000
$1,250,000
$373,000
$524,000
$22,172,000
$3,326,000
$25,498,000

Table 25. Cutterhead Dredge Cost Estimate for East End Alternative Only

Mob/Demobilization
Beach Fill
Environmental Monitoring
Pre-Construction Survey
Post-Construction Survey
Dune Vegetation
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

Unit
L.S.
C.Y.
L.S.
L.S.
L.S.
L.S.
L.S.

Unit Price
$2,425,000
$8.50
$5,000
$25,000
$25,000
$90,000
$247,000

Quantity
1
240,000
1
1
1
1
1

Total Price
$2,425,000
$2,040,000
$5,000
$25,000
$25,000
$90,000
$247,000
$4,857,000
$728,600
$5,585,600

Table 26. Hopper Dredge Cost Estimate for East End Alternative Only

Mob/Demobilization
Beach Fill
Environmental Monitoring
Pre-Construction Survey
Post-Construction Survey
Dune Vegetation
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

Unit
L.S.
C.Y.
L.S.
L.S.
L.S.
L.S.
L.S.

Unit Price
$1,250,000
$11.00
$50,000
$25,000
$25,000
$90,000
$266,000

Quantity
1
240,000
1
1
1
1
1

Total Price
$1,250,000
$2,640,000
$50,000
$25,000
$25,000
$90,000
$266,000
$4,346,000
$652,000
$4,998,000
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For completeness and comparison purposes, a cost estimate was developed to construct a seawall
the length of the western project area (Table 27). The shore parallel length of the wall was
assumed to be the same as that of the west end beach fill alternatives.
Table 27. Floodwall Cost Estimate for West End Only

Mob/Demobilization
Surveys
Trucked Back Fill
Sheet Pile w/ Tie Backs, Cap
E&D and O&M
Subtotal (rounded)
15% Contingency (rounded)
Total Project Cost (rounded)

9.5

Unit
L.S.
L.S.
CY
LF
L.S.

Unit Price
$150,000
$30,000
$15
$2,500
$2,831,000

Quantity
2
1
28,000
22,350
1

Total Price
$300,000
$30,000
$420,000
$55,875,000
$2,831,000
$59,456,000
$8,918,400
$68,374,400

Cost Minimization Options

Mobilization cost can be minimized by bidding in advance of when the work is to be completed,
and being flexible with the contractor as to when they must begin the work. A two month
window has been included in the proposed contract time to allow the contractor some additional
time to schedule work.
Specifications that minimize risk to the contractor will result in lower bids, all other items being
equal. Some concepts that minimize their risks are:
1. Allow a change in the constructed offshore slope. If the contractor has trouble meeting
the offshore slope and knows that they can request a variation, they may reduce the
expected loss built into the bid saving cost.
2. Allow compensating slope payment. This allows fill placed above or below the template
to be offset by fill placed elsewhere on the profile. This is typically limited to below the
mean high water line where the contractor has limited control over the fill.
3. Allow at least a 0.5-foot tolerance on the beach fill template.
4. Relax the tolerance for the dune portion of the template above +5.5 feet, NAVD and base
payment on the volume of fill placed. This will reduce the working of the fill that is
required.
5. Allow the contractor to demobilize the dredge from the project site to perform other
work. This allows the contractor greater flexibility. However, this alternative is not
recommended as it exposes an unfinished project to weather events and slows project
momentum.
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Lower unit bid costs for the beach fill could be obtained by paying for the project based on the
volume of material removed from the borrow area rather than paying for the volume placed
within the template. Contractors have indicated a preference to this method. However, it shifts
the risks from the contractor to the government and removes incentive for the contractor to limit
losses during construction. Beach nourishment projects are typically paid for based on the
volume placed rather than the cut volume and it is recommended that this project follow typical
payment method for beach nourishment. This alternative is not recommended.
10 ENVIRONMENTAL CONCERNS
10.1 Threatened and Endangered Species
Table 28 lists all federally listed threatened and endangered species that have the potential to
occur within the project area based on each species’ distribution and habitat preference, as
determined by U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service
(NMFS). Any designated critical habitat in the vicinity of the project area is also noted. In order
to satisfy Section 7 Consultation requirements in compliance with the Endangered Species Act,
A Biological Assessment (BA) is being prepared in order to provide federal agencies with the
information they need to consult on potential project impacts to listed species. If USFWS and/or
NMFS determine that the proposed project is likely to adversely affect listed species or
designated critical habitat, they will issue a Biological Opinion (BO). The BA will be submitted
to the U.S. Army Corps of Engineers (USACE) who will provide the BA to USFWS and NMFS
along with the permit application submittal.
Table 28. Federally endangered and threatened species and critical habitat which may occur in
the vicinity of the Dauphin Island Project Area
Common Name

Scientific Name

Status

SEA TURTLES
Loggerhead
Kemp's ridley
Green
Leatherback
Hawksbill

Caretta caretta
Lepidochelys kempii
Chelonia mydas
Dermochelys coriacea
Eretmochelys imbricata

T
E
1
T
E
E

FISH
Gulf sturgeon

Acipenser oxyrinchus desotoi

T

MAMMALS
West Indian manatee

Trichechus manatus

E

BIRDS
Piping plover
Least tern

Charadrius melodus
Sterna antillarum

T/CH
2
E
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E=Endangered; T=Threatened, CH=Critical Habitat Present
1

Green turtles are listed as threatened, except for breeding populations of green turtles in
Florida and on the Pacific Coast of Mexico, which are listed as endangered.
2

Only the least tern interior population is listed as endangered; however, occasionally
individuals of the listed population may be incidental additions to the local nesting (non-listed)
population for a short period of time. This is important since there is no way to differentiate
transient birds from resident (nesting) birds (LeBlanc, pers. comm., 2010).

10.1.1 Sea Turtles
Five species of sea turtle are known to occur within Alabama, nesting on beaches and/or
swimming in the nearshore waters of the Gulf of Mexico (Table 28). The USFWS lists two
species as potential nesting species on Mobile County, Alabama beaches: the loggerhead and
Kemp’s Ridley. These species have been confirmed as nesting in Alabama. The green sea turtle
does not nest in Alabama (Ingram, pers. comm., 2011). All five sea turtle species are listed by
NMFS as potentially occurring offshore in Alabama waters. Share the Beach conducts sea turtle
nesting surveys on public and private lands along the 47-mile Alabama Gulf coast, from Dauphin
Island at the western boundary east to the Florida state line.
10.1.1.1 Loggerhead
The loggerhead sea turtle (Caretta caretta) accounts for nearly all nesting in Alabama each year
(USFWS, 2008). Statewide annual sea turtle nesting for loggerheads has ranged from 37-78
nests with an average of 53 nests over a 6-year period (2005-2010). Share the Beach conducts
sea turtle surveys during nesting season along 16.0 mi (25.8 km) of Dauphin Island shoreline.
Table 29 presents loggerhead sea turtle nesting data in Alabama collected between 2005 and 2010
(Share the Beach, 2010).

Table 30 provides the loggerhead nesting data on Dauphin Island between 2005 and 2010 (Share
the Beach, 2010). Three nests were laid on Dauphin Island in 2010: one was laid west of Katrina
Cut, one was laid east of Katrina Cut (under a house built on pilings) within the proposed west
end project area, and one was laid on Pelican Island. The nest laid west of Katrina Cut was left
in place, but the other two nests were relocated to an area just west of the pier, in front of the
public beach, in order to avoid tidal inundation. Share the Beach commonly relocates nests
farther back on the beach (north) to avoid tidal inundation due to the low elevation of Alabama
beaches. However, the west end of Dauphin Island is so flat that moving the nests straight back
from the shoreline does not remove the threat of inundation, so most nests laid on the island must
be moved east, to higher ground near the pier (Reynolds, pers. comm., 2010).
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Table 29. Loggerhead sea turtle nests in Alabama, 2005-2010 (Share the Beach, 2010)
Year

Loggerhead Nests

2005

37

2006

45

2007

54

2008

78

2009

64

2010

41

Table 30. Loggerhead sea turtle nests on Dauphin Island, AL, 2005-2010 (Share the Beach, 2010)
Year

Loggerhead Nests

2005

2

2006

0

2007

0

2008

0

1

2009
0
2
2010
3
1
One nest was destroyed by Hurricane Katrina.
2
Two nests were relocated to avoid inundation.

10.1.1.2 Kemp’s Ridley
Based on stranding records, juvenile Kemp's ridleys (Lepidochelys kempii) are the most common
sea turtles in the bays and estuaries of Alabama’s inshore waters (USFWS, 2008). There are
three nesting records of Kemp's ridley which were confirmed by hatchling identification in 2001
(Laguna Key), 2006 (Alabama Point, Gulf State Park), and 2007 (Bon Secour NWR). Two other
records (Bon Secour NWR, 2003; Alabama Point, 2005) are suspected Kemp's ridley nests based
on daytime nesting behavior and small crawl widths, however, both clutches were infertile and
species identification could not be confirmed (USFWS, 2008). Table 31 presents the Kemp’s
ridley nesting data collected in Alabama by Share the Beach between 2005 and 2010 (Share the
Beach, 2010).
Table 31. Kemp’s ridley sea turtle nests in Alabama, 2005-2010 (Share the Beach, 2010)

Year

Kemp's Ridley
Nests

2005

1

2006

1

2007

1

2008

1

2009
2010

2
2
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10.1.1.3 Green
Total population estimates for the green turtle are unavailable, and trends based on nesting data
are difficult to assess because of large annual fluctuations in numbers of nesting females. Small
numbers of green turtles, most often subadults, occur in state waters, but feeding areas of
submerged grass beds are limited in Alabama (ADCNR, 2010). There have been no documented
green turtle nests on Dauphin Island (Share the Beach, 2010) and green sea turtles are not thought to
nest in Alabama (Ingram, pers. comm., 2011).
10.1.1.4 Leatherback
In Alabama, adult leatherbacks have been documented by strandings and are regular visitors to
the Alabama coast as they follow jellyfish in the Gulf of Mexico. Though no leatherback nests
have been documented on Alabama beaches, the possibility of a leatherback nest in Alabama
exists each season due to the proximity of a confirmed nest in nearby Gulf Islands National
Seashore, Florida, in 2000 (USFWS, 2008; ADCNR, 2010).
10.1.1.5 Hawksbill
The hawksbill does not nest in Alabama, but may rarely occur off the coast; its status in this area
is unclear (USFWS, 2008).
10.1.2 Gulf Sturgeon
Historically, the subspecies occurred in most major rivers from the Mississippi River to the
Suwannee River and marine waters of the central and eastern Gulf of Mexico to Florida Bay
(USFWS and GSMFC, 1995). The present range for Gulf sturgeon extends from Lake
Pontchartrain and the Pearl River system in Louisiana and Mississippi respectively, east to the
Suwannee River in Florida (NMFS and USFWS, 2009). Given the variety in methods, Gulf
sturgeon population estimates are relatively imprecise. Gulf sturgeon reproduction is not known
to currently occur in several basins (e.g., Mobile Basin) where it most likely occurred
historically. A recent survey collected two Gulf sturgeon in Mobile Bay near Fairhope, Alabama
(Mettee et al., 2009) after intensive netting. Recent collection and detection records suggest
Gulf sturgeon still utilize marine and freshwater habitats in southwestern Alabama. Twenty-one
fish were collected or observed in nearshore areas of the Gulf of Mexico, Mobile Bay, Perdido
River, and Perdido Bay from 2000 to 2008. Twenty additional individuals were detected along
Gulf beaches between Mobile and Perdido Bays from 2004 to 2005 (Mettee et al., 2009).
Although critical habitat Unit 8 does not include the portion of Mississippi Sound adjacent to
Dauphin Island, coastal regions and nearshore areas along the northern Gulf of Mexico provide
important staging and feeding grounds for Gulf sturgeon. Gulf sturgeon have been located in the
Mississippi Sound, Mobile Bay near Fairhope, Alabama, and the Gulf of Mexico near Gulf
Shores, Alabama, and studies have documented use of barrier-island passes in Mississippi Sound
for winter feeding (USFWS and GSMFC, 1995; Mettee et al., 2009; NMFS and USFWS, 2009).
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No Gulf sturgeon have been documented in the project area; however, it is likely that this species
utilizes the Mississippi Sound north of Dauphin Island, and possibly the nearshore Gulf waters to
the south, for feeding and/or as a travel corridor.
10.1.3 West Indian Manatee
Florida manatees (Trichechus manatus latirostris), a subspecies of the West Indian Manatee
(Trichechus manatus), have been observed as far north as Rhode Island on the Atlantic coast and
as far west as Texas on the Gulf Coast (USFWS, 2001; 2007). The Florida manatee population
appears to be divided into at least two somewhat isolated areas, one on the Atlantic coast and the
other on the Gulf of Mexico coast of Florida and into two regional groups on each coast:
Northwest, Southwest, Atlantic, and Upper St. Johns River (USFWS, 2001). Florida manatees
from the northwest population can be observed in Alabama waters. Manatees can be observed in
small numbers in the waters surrounding Dauphin Island (Ingram, pers. comm., 2010).
10.1.4 Piping Plover
Piping plovers (Charadrius melodus) are small, migratory shorebirds that breed in only three
geographic regions of North America: on sandy beaches along the Atlantic Ocean, on sandy
shorelines throughout the Great Lakes region, and on the river-bank systems and prairie wetlands
of the Northern Great Plains. The number of piping plovers on the Gulf of Mexico coastal
wintering grounds may be declining as indicated by Christmas Bird Count data. Independent
counts of piping plovers on the Alabama coast indicated a decline in numbers between the 1950s
and early 1980s (USFWS, 2009). At sites where in the past more than 200 piping plovers had
been seen, the maximum number of wintering birds at any one time is now typically fewer than
40. Little Dauphin Island, Pelican Island, and parts of Dauphin Island are traditional wintering
sites. Critical habitat Unit AL-2 is located on Dauphin, Little Dauphin, and Pelican Islands, with
a total area of 880 ha (2,174 ac) in Mobile County. This unit includes all of Dauphin Island
where primary constituent elements occur from St. Stephens Street approximately 17.6 km (10.9
mi) west to the western tip of the island to MLLW and all of Little Dauphin and Pelican Islands
to MLLW. The area is mostly privately owned but also includes State and Federal lands
(USFWS, 2010d). Currently, piping plovers are occasionally found feeding and loafing on either
side of Katrina Cut, depending on the state of the washover areas (Clay, pers. comm., 2010).
Results from four International Piping Plover Winter Censuses conducted in Alabama at fiveyear intervals starting in 1991 are summarized in Table 32 (USFWS, 2009). Local fluctuations
may reflect the quantity and quality of suitable foraging and roosting habitat which vary over
time in response to natural coastal formation processes as well as anthropogenic habitat changes
(e.g., inlet relocation, dredging of shoals and spits). Changes in wintering numbers may also be
influenced by growth or decline in the particular breeding populations that concentrate their
wintering distribution in a given area. Hurricane Katrina also created a new inlet (Katrina Cut)
and improved habitat conditions on some areas of Dauphin Island. Conversely, localized storms
since Katrina have induced habitat losses on Dauphin Island (USFWS, 2009). In 2010, an
emergency permit was issued to the State of Alabama to close Katrina Cut to protect Mississippi
Sound, Portersville Bay and Grand Bay estuaries from the Deep Water Horizon Oil Spill,
(USACE 2010). The closing of Katrina Cut altered the habitat use of this area from areas of
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washover used for feeding to areas for roosting and preening. It is unknown how the closing of
Katrina Cut and alteration of Piping Plover habitat have impacted the species.
Table 32. Piping plovers in Alabama: results of the 1991, 1996, 2001, and 2006 International Piping
Plover Winter Censuses (USFWS, 2009)
Year

Piping Plovers

1991

12

1996

31

2001

30

2006

29

10.1.5 Least Tern
The interior population of the least tern (Sterna antillarum), a breeding migratory bird in midAmerica, was listed as endangered on June 27, 1985 (50 Federal Register 21,784-21,792)
(USFWS, 1990). Only the least tern interior population is listed as endangered; however,
according to Darren LeBlanc, USFWS, occasionally individuals of the listed population may be
incidental additions to the local nesting (non-listed) population in Alabama for a short period of
time. Since there is no way to differentiate transient birds from resident (nesting) birds, this
species is included in the assessment (LeBlanc, pers. comm., 2010). In Alabama the primary
threat to least terns comes from coastal development, which has reduced the amount of clean
sandy beach habitat available for nesting. According to the USFWS, there have been least terns
nesting on portions of Dauphin Island for the last few years, with the majority of the nesting
occurring on the northwestern end of the island. There has also been some tern nesting between
the end of Bienville Blvd and Katrina Cut (LeBlanc, pers. comm., 2010). No nesting has been
observed in the proposed west end project area (between Katrina Cut and Pelican Island) because
the human and pet traffic is too great in that area, and there may not be enough beach habitat
(Dindo, pers. comm., 2010; Clay, pers. comm., 2010).
10.2 Beach-Nesting Birds In the Vicinity of Dauphin Island
Several bird species have been observed nesting on Dauphin Island and Pelican Island.
According to Roger Clay, Alabama Department of Conservation and Natural Resources
(ADCNR), ever since Pelican Island has migrated to intersect the beach on Dauphin Island, a lot
of black skimmer nesting has moved from Pelican Island to West Dauphin Island (west of
Katrina Cut) (Clay, pers. comm., 2010). According to John Dindo, Ph.D., of Dauphin Island Sea
Lab, there are large black skimmer colonies (as many as 5-6 different colonies, with 10-20 birds
or more per colony site) beyond Katrina Cut, in addition to least and common tern nests and an
occasional Caspian tern nest. American oystercatchers nest as individuals, and 8 or 10 pairs
were observed in 2009 on the Gulf side of the island (Dindo, pers. comm., 2010). On the north
side of the island, adjacent to Katrina Cut, Wilson’s and snowy plover nesting has been observed
(Clay, pers. comm., 2010). No nesting has been observed in the proposed western project area
(between Katrina Cut and Pelican Island) because the human and pet traffic is too great in that
73
COASTAL PLANNING & ENGINEERING, INC. - SOUTH COAST ENGINEERS, LLC

area, and there may not be enough beach habitat (Dindo, pers. comm., 2010; Clay, pers. comm.,
2010).
Table 33 includes nest totals collected by Roger Clay, ADCNR, for Dauphin Island and Pelican
Island. In 2005 the active tropical storm season wiped out the nesting for that season. Nesting
habitat was actually improved after the 2005 storms, particularly on the undeveloped western
portions of Dauphin Island. Of note was the nesting of sooty terns in 2008, which was the first
documentation of this species nesting in Alabama (Clay, pers. comm., 2010).
Table 33. Total nests observed on Dauphin Island and Pelican Island, 2001-2009 (Clay, pers.
comm., 2010)

Common Name
Black skimmer
Gull-billed tern
Common tern
Caspian tern
Sooty tern
Sandwich tern
Least tern
Royal tern
Laughing gull
Wilson's plover
Snowy plover
American
oystercatcher

2001
480
82
90

2002
250
50
50

2003
UNK
UNK
UNK
~25
~300

125

100
~50
1

2004
240
70
50
2
1500
27
450

2006
245
17
35

2007
223
57
90
1

2008
291
43
80
5
5

50

2009
335
67
70
1
3

3

12
9

9
4

6
4

3

5

The Audubon Coastal Bird Conservation Program (CBCP) 2007 census and study area covered
all known and potential beach-nesting bird habitats in coastal Alabama, including Bon Secour
National Wildlife Refuge, Dauphin Island, West Dauphin Island, Isle Aux Herbes, Pelican
Island, Cat Island, Gulf State Park, and Barton Island Peninsula in Baldwin and Mobile counties.
Data were collected on abundance, distribution and habitat use of snowy plovers, Wilson’s
plovers, least terns, common terns, gull-billed terns and American oystercatchers and black
skimmers. The 2007 CBCP Alabama census and monitoring spanned the peak-nesting periods
for all beach-nesting species surveyed. Repeat surveys were conducted at all sites throughout the
breeding season to account for variation in species nesting peaks.
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Table 34 and Figure 24 show the number and location of beach-nesting breeding pairs,
respectively, in the vicinity of Dauphin Island (Zdravkovik, 2008).
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Table 34. Coastal Alabama 2007 beach-nesting bird breeding pairs (from Zdravkovik, 2008)

Common Name
Snowy plover
Wilson’s plover
Least tern
Common tern
Gull-billed tern
American oystercatcher
Black skimmer

Dauphin Island, West
End (6.5 km)

West Dauphin Island
(11 km)

Pelican Island
(3.5 km)

5
3
16
0
0
0
0

2
9
3
5
12
3
0

2
1
0
85
45
1
175

Isl.
Figure 24. Coastal Alabama 2007 breeding beachnesting bird pair site map (from Zdravkovik, 2008;
map created using DeLorme XMap 4.5)

10.3 Migratory Birds In the Vicinity of Dauphin Island
Though not federally listed as threatened or endangered species, there are many bird species that
utilize Dauphin Island for nesting, overwintering, or as a stopover on their migratory routes.
These species are protected by the Migratory Bird Treaty Act (MBTA) of 1918. The MBTA
makes it illegal to "take" migratory birds, their eggs, feathers or nests. Take is defined in the
MBTA to include by any means or in any manner, any attempt at hunting, pursuing, wounding,
killing, possessing or transporting any migratory bird, nest, egg, or part thereof. In total, 836
bird species are protected by the MBTA, 58 of which are currently legally hunted as game birds.
A migratory bird is any species or family of birds that lives, reproduces or migrates within or
across international borders at some point during their annual life cycle (USFWS, 2010).
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Hundreds of millions of migrating birds must cross the Gulf of Mexico each spring and fall. The
northbound spring trans-Gulf migration generally involves flight from the Yucatan Peninsula to
the upper Gulf Coast, with migrants often altering routes according to weather patterns to
minimize the time or energy expenditure required for crossing (Russell, 2005). According to
Jake Walker (Grand Bay National Estuarine Research Reserve (NERR)), the peak spring
migratory season is late March through early May, and the peak southbound fall migratory
season typically extends from August through late October. Shorebirds tend to migrate slightly
earlier than the rest of the migratory birds in both seasons, including all of March in the spring,
and July in the summer/fall (Walker, pers. comm., 2010).
Dauphin Island, Alabama is a unique and valuable habitat for birds, as it provides important
stopover habitat for bird migrations. The Dauphin Island Audubon Bird Sanctuary, located at the
eastern end of Dauphin Island, provides the first landfall for neo-tropical migrant birds after their
long flight across the Gulf from Central and South America each spring. These migratory birds,
often exhausted and weakened from severe weather during the long flight, find their first food
and shelter on Dauphin Island. It is also their final feeding and resting place before their return
flight each fall (DIABS, 2010). Though not federally listed as threatened or endangered species,
migratory birds are included in the Biological Assessment (BA) which is being prepared for the
proposed project.
10.4 Essential Fish Habitat
An Essential Fish Habitat (EFH) Assessment is being prepared in order to identify all EFH and
managed species within the proposed Dauphin Island Beach Restoration Project area, and to
examine potential adverse effects on EFH for these managed species as required by the
Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) as
amended through 2007. The consultation requirements in the Magnuson-Stevens Act direct
federal agencies to consult with NOAA’s National Marine Fisheries Service (NMFS) when any
of their activities may have an adverse affect on EFH. Thus, the objective of the EFH
Assessment is to determine how the actions of the proposed project may affect EFH designated
by NMFS and the Gulf of Mexico Fisheries Management Council (GMFMC) for the area of
influence of the project, and to provide a vehicle for consultation between the U.S. Army Corps
of Engineers (USACE) and NMFS. The EFH Assessment includes a description of the proposed
action, a description of EFH and managed fish species located within the project area, and an
analysis of the potential impacts to EFH that may occur as a result of this project. The EFH
assessment will be submitted to the USACE, who will then provide the EFH assessment to
NMFS along with the permit application submittal.
The area of influence of the project will extend along the western portion of Dauphin Island, a
distance of approximately 4.25 miles between the breach in the west end of the island (locally
known as “Katrina Cut”) to the Pelican Island/Peninsula attachment location. Data provided by
the Mobile Bay National Estuary Program (NEP) indicates that oyster reefs and submerged
aquatic vegetation (SAV) are located in the vicinity of Dauphin Island; however, these resources
are not located near the project area. Oyster reefs are found in Mississippi Sound at the entrance
to Mobile Bay, north of the eastern end of Dauphin Island. There is some SAV located in
Mississippi Sound at the westernmost end of Dauphin Island, beyond Katrina Cut; however most
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seagrass is located farther north, deep into Mobile Bay. There are no oyster reefs or SAV
located in the vicinity of the project area; therefore, there are no anticipated project-related
impacts to these habitats.
Impacts from dredging of the borrow area and placement of sediment in the nearshore marine
environment will likely include temporary turbidity in the water column and removal/burial of
infauna in the softbottom, unvegetated habitat. The similarity of the dredged sediment to the
native sediment will aid in the recovery of the benthic communities impacted by the placement
of the fill material. Impacts to the marine non-vegetated bottom EFH as a result of placement of
beach-compatible sediment in the nearshore marine habitat will be temporary, with recovery of
the benthic community expected to occur within nine months to four years following the beach
nourishment project (Nelson, 1993; Bolam and Rees, 2003). Based upon the project design and
the minimal short-term impacts associated with dredging and fill placement, adverse effects to
EFH from this project will not be significant.
11 CONCLUSIONS AND RECOMMENDATIONS
It is recommended that Alternative 1 be constructed to best fulfill the project goals. The design
follows standard coastal engineering design principles of including a design section and
advanced fill. The fill along the west end project area was designed to restore the sand volume
present in 1990 and maintain it for 10 years, while the fill along the east end project area was
design to maintain the 2010 shoreline for 5 years before renourishment would be required. This
includes construction of a +12 feet, NAVD dune seaward of the existing houses and
infrastructure along the Gulf shoreline of the western project area and a hummocky dune
constructed to approximately +8.0 feet, NAVD along the Gulf shoreline of the eastern project
area. Both beach fills include a berm constructed to an elevation of +5.5 feet, NAVD advancing
the MHW shoreline seaward from its current location. Alternative 1 involves the construction of
a 3.59 million cubic yard and 240,000 cubic yard beach fill for the west and east end project
areas, respectively. The total fill volume required to construct the project is 3.83M cubic yards
at a total construction cost between $63,100,000 and $70,800,000 including a 15% contingency.
Borrow areas to construct the project are located approximately 7.5 miles south of the project
areas. Borrow Area 1 and Borrow Area 2 contain sufficient fill material to construct any of the
proposed alternatives.
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