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Paim Beach Island (Mid—town)
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South-end Paim Beach Island
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Delray Beach
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Deerfield /Hilsboro Beach
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hardgrounds. Mitigation for impacts to hardgrounds have
been incorporated into the MCACES cost estimates in Appendix
D.

PALM BEACH COUNTY

Jupiter Inlet to Lake Worth Inlet Project Segment:

185. Jupiter/carlin. This existing 1.1 mile beach
restoration and periodic nourishment project component is
located between DEP monuments R-13 and R-19. The project
consists of a beach restoration with a seven year
nourishment interval. Initial construction of this project
was completed during April 1995. Extension of Federal
participation from 10 years from completion of construction
to 50 years from the start of construction is recommended.
Nearshore berms are not feasible in association with this
project area due to the presence of nearshore hardgrounds.

186. Ocean Cay/Juno. This 2.75 mile project component is
currently authorized for periodic nourishment as needed and
justified. The recommended modification includes adding
initial restoration by construction of a design beach with a
55 foot berm, and periodic nourishment between DEP monuments
R-27 and R-41. The renourishment interval is seven years.
The equilibrium toe of fill, including initial fill plus
advance nourishment, is 300 feet. Mitigation for
approximately 1.7 acres of hardground impact may be
necessary in association with this project component. &
nearshore berm site, away from potential hardground impact;
has also been identified for use as an alternative
maintenance dredged material disposal site. Extension of
Federal participation from 10 years from completion of
construction to 50 years from the start of construction is

also recomnmended.

Lake Worth Inlet to South Lake Worth Inlet Project Segment:

187. Recommend that the project for Palm Beach County,
Florida for Lake Worth Inlet to South Lake Worth Inlet (Palm
Beach Island) authorized in 1958 (PL 85-500) be
deauthorized. The following project components for Palm
Beach Island would be added as project modifications to the
Palm Beach County, Florida (1962) project. Extension of
Federal participation from 10 years from the completion of
construction to 50 years from the start of construction is
also recommended for each project component.

188. Lake Worth Inlet. The recommended plan for Lake Worth
Inlet requires the construction of a new fixed sand transfer
plant to be located north of the inlet with three discharge

points located along the dry beach 750, 1,250 and 1,750 feet
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south of the south jetty on Palm Beach Island. This system
would be designed for a target bypassing rate of about
160,000 cubic yards per year to the south, across the inlet,
through a 12-in pipeline.

189. The recommended plan for the sand bypassing plant
would include:

a. A deposition area north of the north jetty,

b. An array of jet pumps suspended from a pier
oriented perpendicular to the shoreline, or a single jet
pump deployed by a crane from the north jetty,

c. A clear water pump and pipeline providing water to
the jet pumps,

d. An on shore pumphouse containing the clear water
pump and a booster pump for transferring the dredged
material past the inlet,

e. A slurry pit to ensure the proper ratio of solids
to water,

f. An drilled tunneled pipeline under the inlet from
north of the north jetty to the south side of the south
jetty, and

g. All associated pipe, valves, instruments, and
controls required for operation of the system, including
three remote controlled discharge valves located within the
first 2,250 feet south of the south jetty.

190. The detailed sand transfer plant design would be
determined within a Feature Design Memorandum (FDM) to be
prepared during PED.

191. North-end Palm Beach Island. The 1.95 mile beach
restoration and periodic nourishment project component
located between DEP monuments R~76 and R-85 is authorized
(1958), but not constructed. The optimal berm width is 10
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 100,000 cubic yards with a 190 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment, is 281 feet
with a total volume of 239,400 cubic yards. Mitigation for
approximately 18 acres of hardground impact may be necessary
in association with this project segment. Nearshore berms
are not feasible in association with this project component
due to the presence of nearshore hardgrounds.
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192. Palm Beach Island (Mid-town). The 3.1 mile beach
restoration and periodic nourishment project component
located between DEP monuments R-91 and R-105 is authorized
(1958), but not constructed. The optimal berm width is 25
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 568,400 cubic yards with a 390 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment is 455 feet
with a total volume of 1,025,7800 cubic yards. Mitigation
for approximately 3.65 acres of hardground impact may be
necessary in association with this project component. Three
potential nearshore berm sites have been identified for use
as an alternative maintenance dredged material disposal site
for the Federal navigation project at Palm Beach Harbor.

193. South-end Palm Beach Island. This 3.25 mile beach
restoration and periodic nourishment project component
located between DEP monuments R-116 and R-132 is authorized
(1958), but not constructed. The optimal berm width is 35
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 248,900 cubic yards with a 350 foot
toe of fill. The recommended renourishment interval is 4
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment, is 432 feet
with a total volume of 674,500 cubic yards. Mitigation for
approximately 5.4 acres of hardground may be necessary in
association with this project component.

South Lake Worth Inlet to Boca Raton Inlet Segment:

194. South Lake Worth Inlet. The recommended plan for
South Lake Worth Inlet requires the construction, operation
and maintenance of a new sand transfer plant to be located
north of the inlet with one discharge point located
approximately 2,000 feet south of the south jetty. This
system would be designed for a target bypassing rate of
about 120,000 cubic yards per year. The design would be
similar to the Lake Worth Inlet sand transfer plant and
would similarly be determined within a Feature Design
Memorandum (FDM) during PED studies.

195. Ocean Ridge. The 1.35 mile beach restoration and
periodic nourishment project component located between DEP
monuments R-152 and R-159 is authorized (1962), but not
constructed. This project is scheduled for construction by
Palm Beach County during 1996. The optimal berm width is 60
feet at elevation +9.0 feet NGVD and slopes of 1:10 berm to
MLW and 1:30 from MLW to existing bottom. The initial
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design volume is 770,000 cubic yards and includes 8 years of
advance nourishment. The annual advance nourishment is
62,600 cubic yards. Two nearshore berm sites, however, have
been recommended as potential dredged material disposal
sites. Extension of federal participation from 10 years
from completion of construction to 50 years from the start
of construction is recommended.

196. Delray Beach. The recommended 2.7 mile beach
restoration and periodic nourishment project component
located between DEP monuments R-175 and R-188 is authorized
and constructed. This project is recommended for
modification with an additional 20 feet optimal berm width
at elevation +9.0 feet NGVD and slopes of 1:20 berm to MLW
and 1:30 from MLW to existing bottom. The recommended
additional design volume is 155,300 cubic yards with a 290
foot equilibrium toe of fill. No hardgrounds exist in the
vicinity of this project so no mltlgatlon will be required.
Although this project component is a considerable distance
from either inlet, an extensive nearshore berm site offshore
of this project component is recommended as a potential
dredged material disposal site. The Delray project has been
extended to 50 years of Federal participation by Assistant
Secretary of Army (Civil Works) under Section 934.

197. Highland Beach. The 3.4 mile beach restoration and
periodic nourishment prOJect component located between DEP
monuments R-188 and R-205 is a modification to the
authorized (1962) periodic nourishment project. It would
fill in a gap between two authorized projects for lessening
end losses. The optimal berm width of this project
component is 120 feet at elevation +9.0 feet NGVD, and
slopes of 1:10 berm to MLW and 1:30 from MLW to ex1st1ng
bottom. The initial project design volume is 1,017,450
cubic yards with a 350 foot toe of fill. The recommended
renourishment interval is 7 years. The distance to the
equilibrium toe of fill, including initial fill plus advance
nourishment, is 450 feet with a total volume of 1,900,430
cubic yards. Mitigation for approximately 1.9 acres of
hardground may be necessary for this project component. One
nearshore berm site has been identified offshore of this
project coastline. Extension of Federal participation from
10 years from completion of construction to 50 years from
the start of construction is recommended.

198. Boca Raton. The 1.65 mile beach restoration and
periodic nourishment prOJect component located between DEP
monuments R-205 and R-213 is authorized and constructed.
Extension of Federal participation from 10 years from
completion of construction to 50 years from the start of
construction is recommended. Another recommended
modification to this project component is a nearshore berm
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site as an alternative maintenance dredged material disposal
site.

other Palm Beach County Project Segment Alternatives:

199. As previously discussed, specific recommendations for
the 1.9 miles of northern the Palm Beach County shoreline,
north of Jupiter Inlet, will be addressed in the Region IV
COFS study. In addition to the above specific project
components, periodic nourishment as necessary and justified
is an existing project feature for Palm Beach County,
Florida. No modification of this project feature is
recommended for the economic life of the project. Dune
grassing, as necessary and justified is also recommended for
the Palm Beach County shoreline as a cost

effective project feature.
BROWARD COUNTY:

Boca Raton Inlet (Palm Beach County) to Hillsboro Inlet
(Broward County) Segment:

200. Deerfield Beach/Hillsboro Beach (Segment I). The 4.4
mile beach restoration and periodic nourishment project
segment located between DEP monuments R-1 and R-24 is
authorized, but not constructed. The optimal berm width is
30 feet at elevation +9.0 feet NGVD and slopes of 1:10 berm
to MLW and 1:30 from MLW to existing bottom. The initial
project design volume is 746,700 cubic yards with a 300 ft
toe of fill. The recommended renourishment interval is 7
years. The distance to the equilibrium toe of fill,
including initial fill plus advance nourishment, is 406 feet
with a total volume of 1,055,820 cubic yards. Mitigation
for approximately 4.65 acres of hardground may be necessary
in association with this project segment. A nearshore berm
dredged material disposal site has been identified and
recommended offshore this project shoreline. It is also
recommended that Federal participation in this project
segment be extended from 10 years from completion of
construction to 50 years from the start of construction.

201. Hillsboro Inlet. Navigation improvements are being
considered for the outer channel at this inlet to provide
additional advanced maintenance for the entrance channel as
part of the Hillsboro Inlet, Florida, Federal navigation
project. Two alternatives are being evaluated. One
alternative is as designed and contained within a permit
request by the sponsor. The other is an alternative
designed by Jacksonville District. The recommendations for
this navigation project will be addressed in a separate
navigation report which will address related potential
impacts to the adjacent shorelines.
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Hillsboro Inlet to Port Everglades Inlet Segment (Segment
II):

202. Pompano/Lauderdale-By-The-Sea. The 5.2 mile beach

restoration and periodic nourishment project component
located between DEP monuments R-24 and R-53 is authorized
and constructed. This project is recommended for
modification with an additional 35 feet optimal berm width
at elevation +9.0 feet NGVD and slopes of 1:20 berm to MLW
and 1:30 from MLW to ex1st1ng bottom. The recommended
additional design volume is 600,000 cubic yards with a
resulting equilibrium toe of flll of 365 feet. Mitigation
for approximately 12.25 acres of hardground may be necessary
in association with this project segment modification. A
nearshore berm dredged material disposal site has been
identified and recommended off this project shoreline.
Extension of Federal participation in this project segment
from 10 years from completion of construction to 50 years
from the start of construction is also recommended.

203. Fort Lauderdale. This 4.0 mile project segment area
located between DEP monuments R-53 to R-74 is authorized for
periodic nourishment. A beach restoration and periodic
nourishment project component modification is recommended.
The recommended optimal berm width is 25 feet at elevation
+9.0 feet NGVD and slopes of 1:10 berm to MLW and 1:30 from
MLW to existing bottom. The initial project design volume
is 466,700 cubic yards. The recommended renourishment
1nterval is 6 years. The distance to the equilibrium toe of
fill, including initial fill plus advance nourishment, is
500 ft with a total volume of 858,193 cubic yards. Federal
participation to 50 years from the start of construction of
this component is recommended. Mitigation for approx1mately
18 acres of hardground impact may be necessary in
association with this project component. Nearshore berms
are not feasible in association with this project component
due to the presence of nearshore hardgrounds.

Port Everglades Inlet (Broward County) to Bakers Haulover
Inlet (Dade County):

Broward County (Segment ITI):

204. Segment III of the Broward County project includes two
authorized beach restoration and periodic nourishment
project sections, J. U. Lloyd and Hollywood/Hallandale.
Extension of Federal participation to the 50 year economic
life of these projects was approved by Assistant Secretary
of Army (Civil Works) under Section 934 in September 1992.

205. J.U. Lloyd. The 2.3 mile beach restoration and
periodic nourishment project component located between DEP
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monuments R-86 and R-98 is authorized and constructed. The
optimal berm width in the re-analysis of this project
remains at 100 feet at elevation +10 feet NGVD and slopes of
1:15 berm to MLW and 1:30 from MLW to existing bottom. The
design volume, including initial fill and advance
nourishment is 1,032,000 cubic yards. The renourishment
interval is 6 years. The only recommended modification to
this project segment is a nearshore berm site as an
alternative maintenance dredged material disposal site.

206. Hollywood/Hallandale. The 5.25 mile beach fill
project located between DEP monuments R-101 and R-128 is
authorized and constructed. This project is recommended for
modification with an additional 50 feet optimal berm width
at elevation +7.0 feet NGVD and slopes of 1:15 berm to MLW
and 1:40 from MLW to existing bottom. The recommended
additional design volume is 720,000 cubic yards resulting in
a project equilibrium toe of fill of 230 feet. The
renourishment interval is 6 years. No hardgrounds exist in
the immediate vicinity of this project so no mitigation will
be required. A nearshore berm dredged material disposal
site has been identified offshore of this project segment.

207. Dania. This 0.6 mile reach of beach is presently
authorized for periodic nourishment. A modification to a
beach restoration and periodic nourishment project is
recommended for this project segment component located
between DEP monuments R-98 and R-101. Initial restoration
of the beach at Dania would fill in the gap between J.U.
Lloyd and Hollywood/Hallandale. Due to the small project
length, the fill would be designed as a transition between
these two all ready constructed projects and help reduce end
losses in Segment III.

208. The optimal berm width transition between J. U. Lloyd
and Hollywood/ Hallandale is 125 feet, on the average (i.e.,
between 100 and 150 feet), with a transition berm height
between elevation +10.0 feet and +7.0 NGVD and slopes of
1:15 berm to MLW and 1:40 from MLW to existing bottom. The
initial design volume is 208,300 cubic yards. The
recommended renourishment interval is 6 years. The distance
to the equilibrium toe of fill, including initial fill plus
advance nourishment, is 220 feet with a total volume of
460,840 cubic yards. Federal participation in the economic
1ife of this transition project component is recommended.

other Broward County Project Segment Alternatives:

209. In addition to the above specific project segments,
periodic nourishment as necessary and justified is an
existing project feature to the Broward County, Florida
project. No change in this project feature is recommended
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at this time. Dune grassing, as necessary and justified is
also recommended for the Broward County shoreline as a cost
effective project feature.

DADE COUNTY:

Continuation of Port Everglades Inlet (Broward County) to
Bakers Haulover Inlet (Dade County):

210. Golden Beach. It is recommended that the Dade County,
Florida, Beach Erosion Control and Hurricane Protection
Project be modified to include initial restoration and
periodic nourishment for the 1.2 mile shoreline located
between DEP monuments R-1 and R-7 in Dade County. This
project component would fill in a gap between the Dade
county and Broward County authorized prOJects, decreasing
project end losses. The optimal berm width in the analysis
of this project is 100 feet at elevation +8.2 feet NGVD and
slopes of 1:10 berm to MLW and 1:30 from MLW to existing
bottom. The initial project design volume is 311,000 cubic
yards with a 260 foot toe of fill. The recommended
renourishment interval is 6 years. The distance to the
recommended equilibrium toe of fill, including initial fill
plus advance nourishment is 832 feet with a total volume of
534,660 cubic yards. Mitigation for approx1mately 5.25
acres of hardground impact may be necessary in association
with this project segment. One nearshore berm site has been
identified as an alternative maintenance dredged material
disposal site.

211. Sunny Isles. The 2.65 mile beach fill project segment
component located between DEP monuments R-7 and R-20 is
authorized and constructed. This segment of the Dade
County, Florida project is recommended for modification with
an additional 20 feet optimal berm width at elevation +8.2
feet NGVD and slopes of 1:10 berm to MLW and 1:30 from MLW
to existing bottom. The recommended additional design
volume is 146,700 cubic yards with an additional 200 foot
toe of fill extension. No hardgrounds exist in the vicinity

of this project so no mitigation will be required. One
nearshore berm site has been identified as an alternative
maintenance dredged material disposal site.

Bakers Haulover Inlet to Government Cut:

212. Bal Harbour, Surfside, Miami Beach. The 9.3 mile
beach fill project segment located between DEP monuments R-
27 and R-74 1is authorized and constructed. The only
recommended modifications to this project segment are the
addition of four nearshore berm sites that have been
identified as an alternative maintenance dredged material
disposal sites.
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213. Government Cut. As identified in a previous DM, a
sand tightening of Government Cut has been recommended.
This sand tightening will help reduce end losses to the
southern portion of the Miami Beach project segment and
further reduce Government Cut maintenance dredging
requirements. The sand tightening project will be
undertaken as a separate project modification.

Project Segments South of Government Ccut:

214. Virginia Key/Northern Key Biscayne. Shore protection
of Virginia Key and northern Key Biscayne was authorized by
the River and Harbor Act of 1962 (PL 87-874). Construction
of the 1.8 mile Virginia Key shoreline and 1.9 mile northern
Key Biscayne shoreline was completed in 1969. The Virginia
Key shoreline was renourished in 1972 and 13 groins were
also constructed. This project was deauthorized in 1990.

As documented in the 1992 Rehabilitation Report following
Hurricane Andrew, in August 1992, the Virginia Key project
was found to be performing well to date. No project segment
modification is recommended for Virginia Key at this time.

215. Key Biscayne. The 2.3 mile beach fill project located
petween DEP monuments R-101 and R-113 was initially
constructed in 1985 under the authority of Section 103 of
the 1962 River and Harbor Act. - Nourishment for 50 years was
authorized, however, the Federal limit of $1,000,000 under
Section 103 has been met. It is recommended that the Dade
County project be modified to incorporate this project
segment so that Federal participation in periodic
nourishment can be continued through the economic life of
this project segment. An additional optimal berm width of
10 feet at elevation +8.2 feet NGVD and slopes of 1:10 berm
to MLW and 1:30 from MLW to existing bottom is recommended.
The additional project design volume is 106,660 cubic yards.
The recommended renourishment interval is 7 years.

other Dade County Project Segment Alternatives:

216. In addition to the above specific project segment
modifications, periodic nourishment as necessary and
justified is recommended for all Atlantic Ocean shorelines
within Dade County for the economic life of each project
segment. Dune grassing, as necessary and justified is also
recommended for the Dade County shoreline as a cost
effective project feature.

PROJECT COSTS

217. Project costs have been developed for the beach fill
alternatives based upon May 1995 unit price levels and the
use of borrow areas offshore. Given the dwindling supply of
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sand available from inlets and offshore borrow areas in
Region III, unit prices have also been developed for
aragonite (calcium carbonate) and upland sources and have
been used for economic analysis in this report.

218. Unit prices for beach fills are based on the use of
hopper and pipeline dredging. Basic mobilization costs of
$300,000 to $420,000 and an additional $100,000 for
mobilizing to another project segment were used.

219. Costs were generated for each beach fill segment based
on a long-term average annual erosion rate and an overfill
factor between 6 and 15 percent. Because of the high cost
of mobilizing equipment to the various beach fill projects,
the option of combining nourishment of some projects were
considered. Cost estimates included mobilization and
demobilization, unit prices of fill, monitoring, and
environmental considerations.

220. The analysis was performed over a 50-year period to
determine the annual cost of the authorized beach fill for
each project, using a 7.625 percent interest rate. The
beach fill alternatives evaluated in the plan formulation
included 20, 40, 60, 80, and 100-ft. equivalent extensions
(in some cases 120 and 140~ft. extensions). Costs were
developed for each extension. An example is shown in Table
14.

221. MCACES cost estimates including mitigation costs are
located in Appendix D.

222. Advanced Nourishment Requirements. The majority of
beach fill projects include nourishment to maintain the
dimensions of the beach fill that were selected for
construction. These beach dimensions and the resulting
project performance are factored into the economic analysis
of the project. 1In order to ensure that these design
dimensions are maintained until the first periodic
nourishment event occurs, advanced nourishment of the beach
£ill is usually incorporated during the initial beach fill
operation. Advanced nourishment usually consists of placing
an additional amount of beach fill to offset the expected
losses from the time of completion of the project to the
first scheduled nourishment event. Table 14 is an example
of one of the cost optimization analyses which provide the
nourishment interval. Enough advanced nourishment will be
placed to ensure that the design fill will be maintained for
that time interval. Advanced nourishment volumes are
included in the initial fill volume. Each project segment’s
cost optimization is on file at the Jacksonville District.
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Primary Project Benefits

223. Preliminary economic justification for project
formulatioin of the beach fill pr: ects in Region III are
based solely on the protection of structural improvements
located along the front row of development along the project
shoreline. Shorefront development is a mix of single
family, multi-family, commercial, and park development. The
economic evaluation determines the justification of Federal
participation based on the benefits generated versus the
cost of providing shore protection and storm damage
reduction along the project shorefront.

224. Benefits resulting from the project construction are
categorized as primary and incidental. Primary benefits,
the only benefits used for project formulation, are realized
through the prevention and/or reduction of storm damages to
coastal development. Tables 16 through 18 summarize the
preliminary economic justifications for project formulation.

225. Guidance for the inclusion of incidental project
benefits such as recreation are set forth in Engineering
Regulation (ER) 1105-2-100 which states "recreation benefits
produced as a benefit of the basic project may exceed 50
percent of the total project benefits, but economic justi-
fication must be demonstrated on the basis of recreation
benefits limited to 50 percent of total project benefits."

226. In the evaluation of the projects, benefits stemming
from the elimination of existing erosion control structures
and storm damage to development were based on May 1995 price
levels and an interest rate of 7.625 percent.

227. In the analysis of the storm damage benefits which the
authorized beach fills will provide, the damages projected
for the 50-years following completion of construction for
each project were determined (assuming with and without
project conditions). Damages were simulated from changes
due to both long-term average annual shoreline recession and
storms. A probabilistic frequency vs. storm recession
distance curve was developed for each county and is
discussed in greater detail in Appendix D. Annual shoreline
position changes were based on historical shoreline
recession (or accretion) rates for the study area.

228. The extent of damages are generated as a result of
annual shoreline position change and the damage
probabilities from the frequency vs. recession distance
curve. Damages are claimed as the result of these two
mechanisms in the Storm Damage Model (SDM), a computer
program developed at USAED Jacksonville. The model computes
damages for each foot of storm recession distance. These
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computations are performed for each lot and then summarized
as backfill damage, structural damage, and armor damage.
Structural damage or "Upland" damages include damage to
existing structural improvements such as single family homes
or condominiums. Upland damages could also include pools,
utilities, roads, tennis courts, parking lots, and patios.
The extent of damages to existing development is a function
of the protection afforded by existing widths of beach and
dunes. As a result of future erosion, damages to
development in the future will tend to be more severe with a
given storm due to the fact that the amount of beach
protection between a structure and the shoreline will
decrease with time. After the relationships between
recession and damage are determined, relationships between
probability and damage are then determined by assigning
probabilities from the appropriate frequency-recession
relationship. This computational process results in without
and with project freguency-damage curves for the existing
condition and each future year analyzed. The frequency-
damage relationships are integrated to produce average
annual damages. Basic assumptions of this computer model
are that a structure experiences damage when the
probabilities landward extent of the erosion envelope
reaches the front of the structure. Full value of the
bottom two floors of the structure is realized when the
erosion reaches the middle of the structure. Inherent in
the routine are the capabilities of coastal structures to
halt erosion, and ability to construct new coastal
structures upon the failure of the existing structures. A
more detailed discussion of the SDM and the required input
data is provided in Appendix F.

229. The SDM was used to compute damages due to both
shoreline recession and storm activity for with and without
project conditions. The concept used to determine with
project conditions, equilibrium profile theory, is
illustrated in Figure 23. If an eroding shoreline is
assumed to maintain the same profile above the seaward limit
of significant sediment transport (limiting depth) while it
erodes, the volume of material eroded per foot of beach is
equivalent to the vertical distance from the beach berm
crest to the limiting depth, multiplied by the horizontal
retreat of the beach profile, Ax. The volume of material
eroded may be represented by a rectangle with a vertical
height equivalent to the berm elevation plus the limiting
depth and a width equivalent to the assumed uniform
horizontal retreat, as shown in Figure 23. Likewise, a
volume of material placed on the beach may be represented by
a rectangle with a vertical height equivalent to the berm
elevation plus the limiting depth and a width equivalent to
the assumed uniform horizontal extension, Ax, provided by
the beach fill. The equivalent profile extensions (A\X)
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