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1.0 - INTRODUCTION

1.1 Authorization
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authorized Coastal Systems International (Coastal Systems) to perform Phase |

investigations for the 227 Demonstration Project at the 63™ Street Erosional Hot Spot, City
of Miami Beach, Miami-Dade County. The Phase | investigations consisted of an analysis
each erosion and sand transport, both cross-shore and longshore, for most of Miami-

b
Dade County and in the vicinity of the 63 Street Hot Spot. Based on these investigations,

basic design parameters for a demonstration project were determined. This work wili also
provide calibration data for Phase Il sediment transport modeling, and the investigations

will be the basis for detailed shore protection design parameters for the demonstration

The 63™ Street erosional hot spot dem onstration project site along the City of Miami Beach

shoreline provides an excellent opportunity to address “erosional hot spot” issues which
are being experienced in y Federal shore protection projects. Beach fill hot spots are

problematic in that they may trigger early project renourishments thereby increasing
project costs. To address these issues, Section 227 of the Water Resource and

VASNN A PN I o

(WRDA ’96) authorized the National Shoreline Erosion Control

Development Act of 1996
Development and Demonstration Program (NSECDDP). The Program is aimed at
advancing the state-of-the-art and innovative shore protection solutions on the open coast

line protection. The Section 227 legislation provides a vehicle by which
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shore protection devices, designs, and methods can be constructed, monitored and

provide the basis for future shoreline and project perform ance modeling.
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Miami-Dade County Department of Environmental Resources Management (DERM), and

on of coastal processes in the vicinity of the 63 Street Hot Spot. The
updated study determined recent regional shoreline, volumetric, and sediment budget
changes for Miami-Dade County’s shoreline using the previous 1996 study data and
recent LIDAR survey data performed in June 2000. Most of the Miami-Dade County
shoreline is part of the Federally authorized Dade County Beach Erosion and Hurricane
Protection Project (BEC&HP). LIDAR hydrographic survey data was provided by the
USACE jacksonville District, as well as a draft Design Memorandum report prepare
the USACE Jacksonville District, were reviewed and interpreted to provide historical

shoreline and volumetric changes within the region.

The 1997 regional sediment budget that identified the sand movement, or net longshore
sediment transport, within the active littoral system has been updated utilizing the
volumetric changes within each specific segment. The sand movement over the 4 year
period from 1996 to 2000 was analyzed and combined with the previous data (1980
through 1996) to create a 20 year average of littoral transport, or sand movement. This
regional sediment budget takes into consideration any “sinks” and “sources” of sediment
as well as any longshore sediment barriers that may interrupt the sand flow along the
shoreline of Miami-Dade County. Based on the above findings, a localized sediment

budget and basic design parameters for the 63™ Street Hot Spot were developed.

1.3  Background

Miami-Dade County, which is located at the southeast term inus of the Florida Peninsula, is
bordered to the north by Broward County, to the south and west by Monroe and Collier
Counties, and to the east by the Atlantic Ocean (see Figure 1.1). Miami-Dade County’s
sandy shoreline is located on the Atlantic Ocean side of several coastal barrier islands that
are separated from the mainland by Biscayne Bay. The 14.3-mile long barrier island
between the Dade/Broward County line and Government Cut is low with elevations

ranging from 5 to 10 feet above mean low water (MLW). The highest elevations are
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located along the beach ridge parallel to the Atlantic Ocean. These elevations transition
down to Biscayne Bay and the Intracoastal Waterway to the west. Generally, the width of
the barrier islands varies from 0.2 to 0.5 miles south of Bakers Haulover Inlet and from 0.2
to 1.5 miles north of the Inlet. The 63" Street Hot Spot is located between monuments R-

42 and R-47, as shown in Figure 1.2.

Upland development along Miami Beach has occurred relatively recently with major
growth occurring in the 1930’s. According to the U.S. Army Corps of Engineers (1974),
seawalls almost continually lined the shoreline with abutting groins between Bakers
Haulover Inlet and Government Cut measuring approximately 48,985 linear feet. Of these
seawalls, approximately 27,460 feet of seawall had little or no beach in front of them.
After World War 1, many hotel owners on Miami Beach obtained permits to construct
new bulkheads 75 feet seaward of the existing one, which, in most instances, were

seaward of the existing Mean High Water Line (Wiegel, 1992).

Given the poor shoreline conditions and the demand for beach area, a decision was made
to nourish the beach and provide for hurricane protection. The USACE initiated a beach
erosion study of the Dade County shoreline (USACE, 1965). The Miami-Dade County
BEC&HP project was authorized according to the 1968 Flood Control Act. Modifications
to the BEC&HP project made in 1974 provided for beach erosion control and hurricane
protection along the shorelines of Miami Beach, Surfside and Bal Harbour as well as for a
recreational beach along Haulover Beach Park. The project was later extended to include

erosion control and recreational beach along Sunny Isles.

A total volume of 1,320,000 cubic yards of fill were placed along the Sunny Isles beaches
in 1988. In 1990, an estimated 60,000 cubic yards were dredged from Bakers Haulover
Inlet and were placed on Sunny Isles (DEP monuments R-7 to R-20) (CPE, 1995).

The Intracoastal Waterway, immediately adjacent to Bakers Haulover Inlet, has been
dredged periodically, with the dredge spoil being placed on the beaches to the north of
the inlet. Records show that between 1979 and 1993, 78,163 cubic yards of sand were



dredged form the inlet and placed onto the Haulover Beach Park beach (DEP monuments
R-20 to R-26). An additional 240,000 cubic yards were dredged from an offshore borrow

area and placed in Haulover Beach Park in 1987.

In May 1977, construction began along the first authorized BEC&HP project segment,
located between R-31 and R-38 (96" and 80" streets, respectively) at Surfside. An

estimated volume of 2,940,000 cubic yards of sand was placed at this location, as shown
in Figure 1.3. The project segment was completed in September 1978. In August 1978,
construction began along the authorized segment between R-38 and R-46 (80" and 63"
streets, respectively), as shown in Figure 1.4. The fill volume along this segment was
1,530,000 cubic yards. In 1979-1980, the authorized segment between 63" street and
36"™ street was constructed with 3,177,100 cubic yards of sand. In 1980-81, the fourth
authorized segment, located between 37" street and 16" street, was constructed. The total
fill volume was 2,200,000 cubic yards in this 2.3 mile segment. In 1981-1982, the fifth
authorized segment was restored when 2,400,000 cubic yards of sand were placed

between R-66 and R-74 (16" street and Governm ent Cut) (COE, 1984).

In 1985, two reaches within the authorized Miami Beach project were renourished.
Between R-41 and R-46 (71°' and 63™ streets), 110,000 cubic yards of sand were placed,
and between R-57 and R-60 (38" and 27" streets), 50,000 cubic yards were placed. In
1990, the Bal Harbour authorized project was renourished with 225,000 cubic yards of
sand. In 1994, a 432,000 cubic yards project was initiated to renourish the authorized
beach project between R-53 and R-58; however, only 120,000 cubic yards were placed
between R-55 and R-56 before the project was shut down (Flynn, 1996).

1.4  History of Recent Beach Nourishment Projects (1996-2000)

1997 Sunny Isles Renourishment (truck-haul): In January and February 1997, 9,000 cubic
yards of sand were placed along Sunny Isles, primarily to replace material lost from
continuing end losses at the northern end of the Project. This interim renourishment was
performed in order to avoid damage to upland properties due to winter storm wave attack

prior to construction of the large-scale renourishments of Sunny Isles and Miami Beach



scheduled for the summer of 1997 (see below). Fill was trucked to the site from an upland
sand source and placed by earthmoving equipment at eroded portions of Sunny Isles
beach. Approximately 5,000 cubic yards of fill were placed between R-7 and R-8 to
replace material lost through end losses from the north end of the project; 2000 cubic

yards were placed near R-10 and 2000 cubic yards were placed near R-16, to replace
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eroding areas along Miami Beach were renourished using material truck-hauled from
upland sources. In January 1997, placement of approximately 50,000 cubic yards of CSR
Rinker lake fill material was completed along a 1,200-foot reach of shoreline between
32nd and 38" Streets (DNR monuments R-5
an additional 35,000 cubic yards of material was trucked from an upland borrow site for
placement along a 1,200—foot reach of shoreline between 44™ and 46™ Streets in Miami
Beach (R-54 to R-56). Both of these truck-hauled beach fills were compacted to levels
above U.S. Fish & Wildlife standards, and beach-tilling and mixing was required to loosen

the fill to allow sea turtle nesting.

1997 Sunny Isles and Miami Beach Renourishments (“Contract #1”): Between March and
July 1997, 80,130 cubic yards of fill were placed along a 3000-foot reach of northern
Sunny Isles, extending from the Sunny Isles north city limit southward 3000 feet to R-10.
The construction berm along the Sunny Isles segment was 70 feet wide at an elevation of
+9.0 Mean Low Water (MLW), and with a front slope of 1v:10h. Under the sam e contract
478,938 cubic yards of material were placed between R-53 and R-58 on Miami Beach.
The construction berm along the Miami Beach segment was 230 feet wide at an elevation
of +9.0, and with a front slope of 1v:20h. This material was excavated by the hopper
dredge Dodge Island from “Borrow Area #1”, located about 2 miles offshore of Golden

Beach. Material was pumped onshore for beach placement via offshore terminal/pipeline.

1998 Maintenance Disposal — Bal Harbour: A total volume of 282,852 cubic yards of
material was removed from the Bakers Haulover Inlet entrance channel, the Intracoastal
Waterway (IWW), and the IWW approaches to the inlet. This material was excavated
using the hydraulic dredge Jeri B, and placed via pipeline along a 3000-foot reach of Bal
Harbour, beginning 1000 feet south of the inlet (R-28 to R-31). Construction began in
May 1998 and was completed in June 1998.

10



1998 Miami Beach Renourishment (truck-haul): An additional 18,000 cubic yards of
material were truck-hauled from an upland borrow area for placement between R-44 and

R-45 in Miami Beach.

1999 Renourishments of Surfside and South Miami Beach (“Contract #2). This contract
provided for the placement of 590,000 cubic yards of material along Surfside (R-32 to R-
36), and 132,000 cubic yards of material along the southern end of Miami Beach (R-73 to
the Government Cut northern jetty). The construction berm in Surfside was 250 feet wide,
+9.0 MLW elevation, with a 1v:20h front slope. The contractor began construction on
the Surfside segment in November 1998 and completed construction in June 1999. The
construction berm along the southern Miami Beach segment was 180 feet wide, +9.0
MLW elevation, with a 1v:15 front slope. Construction of the southern Miami Beach
segment began in June 1999 and was completed in July 1999. Both segments were
constructed by the use of the hopper dredge Dodge Island, with material pumped ashore
via pipeline from an offshore pumpout terminal. The borrow source for both fill segments
was the SGC borrow area, located just south of Government cut, approximately 3 miles

offshore of Virginia Key (USACE, 2001).

11



2.0 - SHORELINE AND VOLUMETRIC CHANGES

2.1  General

Changes in shoreline location and the associated volumetric changes were identified
within the study area, which includes the region south of the Miami-Dade County border
to Bakers Haulover inlet, and from Bakers Haulover inlet to Government Cut. The
shoreline and volumetric changes were calculated based on the information provided by
Morgan & Eklund, Inc., and the USACE Jacksonville District. Information reported in the
inlet management plans, beach restoration reports, General Design Memorandums by the
U.S. Army Corps of Engineers and others were used in order to incorporate the man-made
coastal improvements within the region including beach nourishment/renourishment

projects, dredging projects, inlet improvements, etc. The cross-shore distribution of

volumetric changes was also extimated and described within this chapter.

2.2  Methodology

The cross-shore beach profiles at DEP monument locations surveyed on two different
dates were used to compute the shoreline change at Mean High Water (MHW), or +1.7
feet NGVD elevation, and the volumetric change per linear foot of shoreline. The sets of
data compared during this study were Miami-Dade County’s 1996 survey performed by
Morgan & Eklund, and the 2000 LIDAR survey provided by the USACE Jacksonville
District. The 2000 LIDAR survey was referenced to MLW (-0.8 feet NGVD) and was
therefore adjusted to NGVD for comparison purposes. The tidal datum elevations are

based on the National Ocean Service Miami Beach Station No. 8723170.

The comparison of these beach profiles as well as their shoreline and volumetric changes
are presented in Appendices A and B. Shoreline comparisons of the MHW location for
each DEP profile was performed and presented on a per monument basis. These values
included the effects of nourishment activities between surveys. Therefore, to determine
the actual shoreline change without the effects of the beach nourishment projects, the
shoreline advance from the nourishment was subtracted from the initial calculation. To

determine the shoreline advance from nourishment, it was assumed that the sand quantity

12



of a beach fill project was uniformly distributed along the project shoreline. The shoreline
advance associated with the beach project was obtained by dividing the total sand by the
shoreiine iength shoreiine and the height between the berm and the depth of closure, as
described by the following:

14

Ay = —
Y = (h*+B)I
where V is the volumetric change, h* is depth of closure, B is the berm height (assumed to

be +9.0 MLW (+8.1 feet NGVD)), [ is shoreline length, and Ay is the shoreline change.

This calculation is based on an assumption that a uniform offshore sand movement from

the established berm to the depth of closure.

The volumetric change at each DEP monument was used to compute the volumetric
changes for the beach segment between two consecutive monuments using a two-point
moving average. These resuits included the effects of nourishment activities between
surveys. Therefore, the amount of fill placed during a beach nourishment project
occurring between 1996 and 2000 was subtracted from the net volume change within the

two limiting DEP profile lines.

2.3  Shoreline Changes

In order to quantify the shoreline position changes occurring along the Miami-Dade
County shoreline between June 1996 and June 2000, the change in the MHW locations
were calculated for each profile. The MHW (+ 1.7 feet NGVD) locations provide a fixed
reference for comparison and are representative of the behavior of the monitoring
shoreline. The analysis results were also compared to historical changes previously
calculated from 1980 to 1996. Tables 2.1 and 2.2 summarize these analyses from the
Miami-Dade County/Broward County border south to Government Cut on an overall and
yearly basis. Figures 2.1 through 2.3 graphically depict the shoreline changes summarized
in Table 2.1, and Figures 2.4 through 2.6 represent the annual shoreline changes

summarized in Table 2.2.

13
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MIAMI BEACH

MHW SHORELINE CHANGE - 1980 TO 1996
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2.3.1 Miami-Dade County Border to Bakers Haulover Inlet

The Town of Golden Beach is the northernmost coastal community within Miami-Dade
County, and extends from Miami-Dade County DEP monuments R-1 to R-7. The 2000
LIDAR survey did not include R-monument R-1, and is therefore not included in this
analysis. The Golden Beach shoreline segment has historically been relatively stable to
accretional. During the period between 1996 and 2000, the shoreline accreted +10.6
feet, or +2.3 feet/year. This increase in shoreline advance as compared to historical
trends (+13.0 feet average or +0.8 feet/year from 1980 to 1996) is likely due to large
beach nourishment projects constructed both north and south of Golden Beach. In 1997,
the northern Sunny Isles shoreline was renourished, and Golden Beach benefited from
end losses of this project. A combination of the analyses shows that over 20 years, this

area experienced an average shoreline advance of + 1.1 feet/year.

The Sunny Isles shoreline, which extends from the monuments R-7 to R-19, was slightly
accretional during the period between 1996 and 2000. In 1997, approximately 87,000 cy
were placed along the northern portion of Sunny Isles from R-7 to R-11, and resulted in an
average shoreline advance of +19.3 feet, or +4.8 feet per year. However, after adjusting
for the effect of the nourishment, the average change was + 9.3 feet, or + 2.3 feet per year.
The northern portion of the nourishment experienced the significant shoreline retreat,
however, the shoreline to the south likely benefited from end losses and southern
transport of the sand, which created the overall shoreline advance. The Sunny Isles recent
average shoreline advance differs from the nourishment included historical shoreline loss
of —62.9 or -3.9 feet/year observed between 1980 and 1996. The reversal in shoreline
change may be due to the movement of sand into Sunny Isles from projects to the north
and into Broward County. As a result, when the 20 year average is calculated from 1980
to 2000 and the nourishments are included, the shoreline experienced an average

recession of —53.7 feet or —2.7 feet per year
The advancement trend continued along the Bakers Haulover Park beach segment (R-19 to
Bakers Haulover Inlet), which experienced an average shoreline change of +18.5 feet, or

+4.6 feet/year. The shoreline segment, except for the northern limit (R-20) was
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accretional, which is a reversal in trend as compared to the historical 1980 to 1996 period
v just north of Bakers
Haulover Inlet. There was no nourishment activity in this area during the recent study
period (1996-2000), however this reversal in overall shoreline performance may be due to
the southerly transport of nourishment endlosses and erosion from recent projects to the
north being impounded and held slightly upstream of the inlet. While no apparent data
errors were evident, the amount of accretion however is larger than would typically be
expected for this area over a four year period. Therefore, it is recommendec
should be further assessed with additional studies, surveys, and a review of recent aerial

photographs.

2.3.2 Bakers Haulover Inlet to Government Cut

South of Bakers Haulover Inlet lies Bal Harbour, which is a small community that extends
approximately 1 mile south from Bakers Haulover Inlet (R-27 through R-31). This area has
historically been highly erosional and as a result, this segment was nourished in 1998 with
approximately 250,000 cy of sand dredged from Bakers Haulover Inlet. Comparison of
the 1996 and 2000 surveys indicated an average shoreline change for Bal Harbour or
+28.9 feet or +7.2 feet/year. However, after adjusting for the 1998 beach nourishment
project, the shoreline experienced significant recession with an average shoreline loss of
—50.5 feet or —12.6 feet/year. These losses are similar in trend to the historical shoreline
changes between 1980 and 1996 of -54.5 feet (-3.4 feet/year) and -85.6 feet (-5.4
feet/year), with and without nourishment respectively. The 20 year average shows Bal
Harbour experienced average shoreline changes of —25.6 feet (-1.3 feet/year) and -136.2

feet (-6.8 feet/year), both with and without nourishm ents.

This erosional trend continued along the Surfside segment in North Miami Beach (R-31
through R-38) with an average shoreline erosion of —20.3 feet or —-5.1 feet/year, when
considering the approximately 590,000 cy placed between R-32 and R-36 in 1997. These
losses follow the erosional trend observed for the period between 1980 and 1996, where
an average of —9.4 feet/year were lost. The overall 20 year average of shoreline change for

the Surfside shoreline was calculated as —8.5 feet/year.
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The City of Miami Beach was divided into four segments, according to the historic beach
nourishment projects that have taken place. The first segment along the northern portion
of Miami Beach corresponds to Phase Il of the Dade Erosion Control and Hurricane
Protection Project, implemented in 1979. This segment runs from R-38 to R-46 (80" and
63" streets). The second segment, which corresponds to Phase Ill of the aforementioned
project, extends from R-46 to R-59 (63" and 36" streets). The third segment consists of the
Phase IV limits, which is located along the lower portion of Miami Beach and stretches
from R-59 to R-66 (32" and 16" streets). The fourth segment, or Phase V segment along
the historical “South Beach” portion of Miami Beach, extends between R-66 and

Government Cut (16" street to Government Cut).

Within the northern and middle limits of Miami Beach, the shoreline eroded at a high rate
and includes the hot spot areas at 63™ street (R-42 to R-47) and 32" street (R-59). The first
segment or northern portion of Miami Beach from R-38 to R-46 experienced an average
shoreline retreat of —27.1 feet, or —-6.8 feet/year with nourishment activity. Shoreline
recession was significant near 63™ street without nourishment of —54.8 feet (-12.7
feet/year) and -36.1 feet (-9.0 feet/year) at monuments R-45 and R-46 respectively. These
shoreline change rates are consistent with historical changes of —7.0 feet per year between
1980 and 1996.

The second segment or middle portion of Miami Beach experienced an average shoreline
retreat of —28.3 feet, or —7.1 feet/year when considering the approximately 564,000 cy of
sand placed between R-53 and R-59 in 1997. Combining the data for the 20 year period
between 1980 and 2000 brings the average shoreline changes for northern and mid Miami

Beach to —7.0 and —9.8 feet/year respectively.

The shoreline south of 32™ street (R-59) begins to transition from erosional to accretional
at 16™ street (R-63), with an average shoreline advance of +8.1 feet (+ 2.0 feet/year). The
shoreline at R-60 retreated 6.3 feet (-1.6 feet/year) and advanced +40.2 feet (+10.1

feet/year) at R-63. These shoreline changes follow the historical trend of erosion and
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accretion noticed between 1980 and 1996, with changes of —13.8 feet/year and +17.8

feet/vear at R-60 and R-66 respectively the variance in shoreline change from

uy i INTUV Qi INTUYU TTOopp T ctiv -].

Due t

[ LU §

o]

retreat to advance over this section of shoreline, the 20 year average change between R-60

and R-66 is + 0.9 feet/year when considering nourishm ent activity.

The South Beach segment between 16" street and Government Cut continued to

experienced a substantial shoreline advance, averaging +37.8 feet, or +9.4 feet/year

£
I

@]

when considering nourishment activities.
to Government Cut was nourished with approximately 130,000 cy in 1999. Prior to the
nourishment, the northern jetty at Government Cut was sand tightened, which in
combination with the nourishment is likely a result of the recent change in erosional to
accretional trends noticed between R-70 and R-74 as compared to the 1980 to 1996 study
results. The continual accretion of this segment is shown in the 20 year average shoreline

of +4.78 feet/year.

2.4  Volumetric Changes

Volumetric changes were calculated within the study area along the Miami-Dade County
shoreline for the period between 1996 and 2000. Analyses of each profile’s volumetric
change were performed between two different sets of cutoff elevations in order to
understand both the longshore and cross-shore movement of sand along the shoreline.
These analyses also provide an indicator of the total profile performance, in contrast to the
preceding shoreline analysis, which only shows the performance of one particular point
(MHW) on the beach profile. The elevations to which volume changes were calculated
were the profile’s depth of closure (DOC), which is the depth beyond which no significant
volume change in the beach profile occurs, and at -6 feet NGVD. Depth of closures
along the Miami-Dade County shoreline varied between —-15 feet NGVD and 18 feet
NGVD. The DOC for each monument was established on a review of historical values
and depth at which the profiles continuously overlapped or closed. Table 2.3 shows the
volumetric changes with nourishments included for the 1996 to 2000 period. Tables 2.4

and 2.5 summarize the total and yearly changes with and without nourishment activity for
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the periods 1980 to 1996, 1996 to 2000, and 1980 to 2000. Figures 2.7 through 2.12
graphically depict the results shown in Tables 2.4 and 2.5.
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FIGURE 2.7

MIAMI BEACH

VOLUMETRIC CHANGE - 1980 TO 1996

63rd STREET EROSIONAL HOT SPOT STUDY
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FIGURE 2.8

VOLUMETRIC CHANGE - 1996 TO 2000
63rd STREET EROSIONAL HOT SPOT STUDY
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FIGURE 2.10

MIAMI BEACH

63rd STREET EROSIONAL HOT SPOT STUDY
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2.4.1 Miami-Dade County Border to Bakers Haulover Inlet

Comparison of the 1996 and 2000 surveys for the Golden Beach segment has continued
to benefit from adjacent beach nourishment projects both to the north in Broward County
and to the south in Sunny Isles sites. Volumetric changes of approximately +51,000 cy or
+13,000 cy/year were calculated for this segment. A majority of the accretion occurred
below the -6 feet NGVD (+50,000 cy), while above -6 feet NGVD the northern and
southern limits of Golden Beach lost sand and the central portion gained sand for a total
volumetric change of +800 cy. These recent trends follow the historical changes for the
period between 1980 and 1996 where approximately +1,400 cy/year and +22,000
cy/year of accretion were calculated above and below -6 feet NGVD respectively. A
combination of both the recent and historical studies show and overall gain of sand of

approximately + 21,000 cy/year between 1980 and 2000.

The Sunny lIsles beach segment was found to be accreting during the 1996 to 2000 study
period at +52,300 cy or at a rate of + 13,000 cy/year after adjusting for the nourishment
of approximately 89,000 cubic yards placed on the beach in 1997. The accretion along
this stretch of shoreline differs from the historically erosional value of —4,000 cy/year
calculated for the period between 1980 and 1996. The shoreline however lost sand
above -6 feet NGVD and gained a significant amount below -6 feet NGVD. The increase
in sand may be due to the net southerly transport of sand and end effects or losses of

nourishment activities to the north of Sunny Isles.

Bakers Haulover Park beach (R-19 to Bakers Haulover Inlet) was noticed to have gained
significant amounts of sand over the 1996 to 2000 study period. There have been no
nourishments of this area, and comparisons of the surveys indicate that approximately
+215,000 cy or +54,000 cyl/year of sand have accreted along this stretch of shoreline.
Most of the increase in volume occurred below -6 feet NGVD at +125,000 cy or
+31,300 cy/year. Historical studies show that this area is typically accretional (+ 3,600
cylyear), however not at the same rate observed for the recent study. This large order of

magnitude increase in accretion may be due to the transport of sand from projects
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nourished to the north over recent years. However, this area should be further studied

further with additional survey data to better assess the long-term volumetric changes.

2.4.2 Bakers Haulover Inlet to Government Cut

The Bal Harbour shoreline segment from south of Bakers Haulover Inlet to R-31
experienced a volumetric change of +205,913 cubic yards between 1996 and 2000.
However, considering the 1998 nourishment of approximately 248,000 cy, the shoreline
is actually experiencing erosion of approximately —41,600 cy, or —11,000 cy/year. From
the analysis, it was observed that a significant portion of the 1998 beach project still
remains within the project limits, with some cross-shore equilibration of the fill. The
shoreline change trend along Bal Harbour has historically been erosional (approximately
—-29,000 cy/year between 1980 and 1996), when considering all nourishment activity.
The analysis of the 20 year changes results in a loss of approximately —25,000 cy/year for

the Bal Harbour segment.

A comparison of the 1996 and 2000 surveys results in a gain of approximately 550,000 cy
along R-31 to R-38 inside the City of Surfside limits. This accretion is due to the end
effects of the 1998 Bal Harbour project immediately north of the city, and the 1999
nourishment which placed approximately 590,000 cy between R-31 and R-37. Therefore,
considering the nourishment activity, the Surfside shoreline actually experienced losses of
approximately —78,000 cy or -19,500 cy/year. Some cross-shore equilibration of the
recently placed fill was observed along this shoreline segment. The yearly losses are
slightly lower, however confirm the historical shoreline erosional trend of approximately
-33,500 cy/year calculated for the period between 1980 and 1996. The overall sum of
yearly losses, considering nourishments over the 20 year period from 1980 to 2000, is

approximately —31,000 cy/year.

The northern portion or first segment of Miami Beach, which extends from R-38 to R-46, is
highly erosional and contains the 63™ Street Hot Spot. When accounting for the small
truck-fill nourishment of 18,000 cy in 1998 between R-44 and R-45, the volumetric
change for the entire segment between 1996 and 2000 was approximately —110,000 cy or
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7,500 cyl/year. Analysis of the volumetric change also indicated that approximately
-187,000 cy (46,500 cy/year) were lost above -6 feet NGVD and a
+77,000 cy (19,300 cy/year) were gained below -6 feet NGVD. This indicates both
significant cross-shore and longshore transport of sand from the area. The erosion rates for
this segment are considerably higher for the recent study period as compared to the period

watlhara anmmrnyvimeatals, 2 NNN C\ II

Qon _ [Irasr wara + frorm thi
770, wnere 4dpproximadiery J,uuu Cyry&di WEie [ L

05
segment of the shoreline. The increased erosion may be due to the effects of the 63"
Street Hot Spot area and no significant nourishment activities in this area since 1985. The
summation of the historical and recent study results and considering nourishment
activities, show that the 20 year erosional rate for the northern segment of Miami Beach is

approximately —8,000 cy/year.

The mid-Miami Beach, or second shoreline segment was also observed to be highly
erosional, and extends from R-47 to the 32™ Street Hot Spot at R-59. After deducting the
1997 nourishment fill volume of approximately 564,000 cy, this segment experienced the
erosion of approximately —250,000 cy, or -65,000 cy/year between 1996 and 2000. A
significant portion of the sand loss occurred immediately south of the 63 street Hot Spot
and to the north of the 32" street Hot Spot. The latter erosional losses also were at the
end of the 1997 nourishment, and may be partly attributed to end losses. These erosion
rates are similar, though slightly higher than the nourishment deducted historical rates of
—43,000 cy/year observed between 1980 and 1996. The combination of the two studies
show the 20 year erosion rate for the mid-Miami Beach area to be approximately —47,000

cylyear.

In the third segment or lower portion of Miami Beach, which is located south of the 32™
street Hot Spot (R-59) to 16" street (R-66), the shoreline became accretional and had no
nourishment activity between 1996 and 2000. Along this segment, the beach accreted
approximately +85,000 cy or at the rate of +21,300 cubic yards per year. This
accretional trend is consistent, however lower than the historical data between 1980 and

1996, which showed an accretional yearly rate of +40,000 cy/year. Based on these
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analyses, the volumetric change over the 20 year period between 1980 and 2000 was
+36,000 cyl/year.

The fourth segment in Miami Beach, or historical South Beach area, between R-66 and
Government Cut (16" street to Government Cut), has also been accreting. Considering the
1999 nourishment activity that occurred just north of Government Cut that placed
approximately 132,000 cy between the inlet jetty and R-73, the shoreline gained
approximately 301,000 cy, or +75,000 cy/year between 1996 and 2000. Historical data
shows similar accretional trends, though at a lower rate of approximately +42,000 cy/year
between 1980 and 1996. The increase accretion is likely due to the sand tightening of the
northern Government Cut jetty, and resulting increase in the trapping sand that previously
moved around and into the cut. The 20 year volumetric change for this area is

approximately +48,000 cy/year.
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3.0 - REGIONAL SEDIMENT BUDGET

3.1  General

An updated sediment budget for the period of 1996 through 2000 has been developed for
the study region delineated between the Broward County/Miami-Dade County border and
Government Cut. The northern boundary condition at the Miami-Dade County border
was established from the historical sand transport rates computed for the previous 1980 to
1996 study. The budget for the recent study period was then combined with the historical
results to provide a 20 year average sediment budget. The Miami-Dade County border
was utilized as a boundary value due to not having updated volumetric change
calculations for the Broward County shoreline south of Port Everglades. The seaward
boundary of the study region is at the depth of closure, and the individual components of
the sediment budget are based on the computed volumetric changes presented in Section

2.

3.2  Regional Sediment Budget

The overall sand movement, sediment sources and sinks within the study region are
evaluated based on the computed volumetric changes at each DEP monument. These
overall changes were used toward the development of an updated regional sediment
budget. The study region is divided into several segments according to different
municipalities. The results are presented in Figures 3.1 through 3.3 display the changes
within each of these segments for the 1980 to 1996, 1996 to 2000, and 1980 to 2000
periods respectively. The development of the regional sediment budget is described

below:

3.2.1 Miami-Dade County Border to Bakers Haulover Inlet

At the Broward/Miami-Dade County line, the estimated longshore sediment transport
flowing into the beaches of Miami-Dade County is 85,000 cubic yards per year, based on
historical data obtained from the Coastal Systems 1997 report. This value may have
changed however due to the potential southerly flow of sand lost from nourishments

conducted in Broward County. A study of recent volumetric changes along the Broward
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shoreline south of Port Everglades is recommended to better understand the recent

changes transport of sand along the Miami Dade County shoreline.

The first shoreline segment located in Miami-Dade County is the Golden Beach, which is
non-nourished shoreline. This area has received the benefits, however, from projects to
the north and to the south of the city and is the reason for the accretion observed along
the site of approximately + 13,000 cy/year during the study period between 1996 and
2000. Based on the Golden Beach shoreline performance, the annual volumetric change
was deducted from the Miami-Dade County border boundary condition, thereby resulting

in approximately 72,000 cy/year of sand moving into Sunny Isles to the south.

The next segment, Sunny Isles, is a periodically renourished community and when these
nourishments are deducted, experienced volumetric changes between 1996 and 2000 of
approximately + 13,000 cy/ year. The recent accretional trend is opposite of the historical
erosion of —4,000 cy/year calculated for this segment between 1980 and 1996. However,
this reversal is likely due to an accretional wave created by the movement of sand from
nourishments to the north of the city. Based on the recent results, the transport of sand

moving past Sunny Isles and into Bakers Haulover Park is reduced to 59,000 cy/year.

The shoreline along Bakers Haulover Beach Park extends south from DEP profile line 19
to Bakers Haulover Inlet.  During the 1996 through 2000 study time period,
approximately +215,000 cy or + 54,000 cy/year of accretion were calculated for this area.
As discussed in Section 2, this value is greater than expected and may require additional
investigation to verify the amount of volumetric change. However, based upon the
calculations, the +54,000 cy/year are subtracted from the longshore sediment transport
rate, so that approximately 5,000 cy/year flowed into Bakers Haulover Inlet over the four

year study period.

3.2.2 Bakers Haulover Inlet
The historical sand transport rates for Bakers Haulover Inlet that were calculated for the

1997 report show that approximately 21,000 cubic yards per year naturally bypasses the
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inlet and reaches Bal Harbour, located immediately south of the inlet. However, due to
the increased accretion measured along the Bakers Haulover Park shoreline, there is little
sand (5,000 cy/year) moving into the inlet system. Therefore, considering the recent
maintenance of the inlet and the dredging of the interior and ebb shoal, it is likely that the
sand recently entering the system has not been bypassed to Bal Harbour. Specifically, the

upper boundary condition for Bal Harbour is taken to be zero for the updated analysis.

3.2.3 Bakers Haulover Inlet to Government Cut

The Bal Harbour segment located between DEP profile line R-27 (south jetty at Bakers
Haulover Inlet) and profile line R-31 experienced an annual erosion rate of —10,000
cylyear between 1996 and 2000. This volume of sand is therefore incorporated into the

net littoral transport moving south along the rest of Miami Beach.

During the study period, the community of Surfside, located between DEP profile line R-
31 (96" street) and profile line R-38 (80" street) was also erosional after considering the
1999 nourishment project. The shoreline lost approximately -20,000 cy/year. These
losses were added into the littoral drift system, so that approximately 30,000 cy/year are

transported into Miami Beach.

The first segment of Miami Beach between profile line R-38 (80" street) and profile line R-
46 (63" street) was highly erosional between 1996 and 2000 at a rate of approximately
—27,000 cy/year. This likely due to the effects of the 63™ street Hot Spot located along
this stretch of shoreline. The eroded volume calculated for this segment was therefore
incorporated into the net southerly littoral transport, so that 57,000 cy/year pass into the

next segment of Miami Beach.

The next segment, located between R-46 and R-59 (63™ and 32™ streets respectively) also
lost a considerable amount of sand at a rate of -63,000 cy/year between 1996 and 2000.
It should be noted that this segment includes an accumulation of sand in the offshore bar
located around —6 feet NGVD. This segment also contains the 32™ street Hot Spot along

the southern portion of the shoreline, and is likely a contributor to the overall losses.
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The third Miami Beach segment between R-59 and R-66 (36" and 16" streets,
respectively), shows a shift from an erosional to accretional trend. During the period
between 1996 and 2000, the shoreline experienced accretion of 21,000 cy/year.
Therefore, the longshore sediment transport into the next segment is reduced to 99,000

cubic yards per year.

Further substantial accretion occurred along the South Beach segment between R-66 (16"
street) and Government Cut, with approximately 75,000 cy/year being accumulated along
this segment.  This accretion further reduces the amount of material arriving at

Government Cut, which is now only 24,000 cy/year.

This observed erosion/accretion trend combined with the resulting littoral transport rates is
consistent with expected behavior of an open shoreline with a limited supply of sand from

the north and a terminal structure at the south.

3.2.4 Government Cut

Based on the analysis of volumetric changes between 1996 and 2000, the total amount of
sand that could potentially be transported into the channel was 24,000 cy/year. This
volume of sand is probably being trapped and moved offshore due to the sand tightening
of the north Government Cut jetty that was performed in 1999. This value is similar to the
amount calculated for the previous study, which indicated that approximately 26,000

cy/year moved into the cut.

The sediment budget values for the 1996 to 2000 study period typically follow the trends
of the previous (1980-1996) study, with the exception of Sunny isles and Bakers Haulover
Park, as described above. To provide a 20 year average, the annual sediment transport

rates were calculated for the period between 1980 through 2000.
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3.3 63" Street Hot Spot Sediment Budget
To determine the behavior o
volumetric changes were analyzed on a more localized scale. These results were utilized
to determine longshore and cross-shore transport rates for the hot spot area and in its
vicinity. For the local sediment budget northern boundary, the analysis began at R-38
which was the end of a regional sediment budget computational cell. The results of the
analyses are presented in Table 3.1, and are shown graphically in Figures 3.4 through 3.6.

Along the 63™ street Hot Spot shoreline, there was an average volumetric loss of
approximately —10,900 cy/year between 1996 and 2000 when taking nourishment activity

into ount. This rate of erosion com

into accoun ares very well with the historical value of

} compar
approximately —11,300 cy/year measured between 1980 and 1996. Therefore an overall
20 year erosion rate is approximately —11,000 cy/year. A review of the volumetric
changes when considering nourishment activity both above and below -6 feet NGVD
between 1996 and 2000 shows that there was a significant loss of sand in the upper
“active” beach area of —32,000 cy/year. There was, however, some cross-shore movement
of sand, or gain below —6 feet NGVD of + 14,700 cy/year. The volumetric changes above
and below —6 feet NGVD for the period between 1980 and 1996 did not have the effects
of nourishment factored out. However, the calculations indicate a similar cross-shore
trend with almost double the yearly loss in the area above —6 feet NGVD as compared to

the volumetric gains below —6 feet NGVD.

The area just north of the 63 street Hot Spot saw a reversal in overall segment
performance from accretional (+8,000 cy/year) to erosional (-12,000 cy/year) between the
period from 1996 to 2000 as compared to the previous study results from 1980 to 1996.
There was an increase in erosion above —6 feet NGVD and a reduction in accretion below
-6 feet NGVD. An increase in erosion was also observed in the area immediately
downdrift of the Hot Spot. The overall erosion along this shoreline segment increased
from approximately —11,500 cy/year (1980-1996) to —17,000 cy/year (1996-2000). The

significant change is that the area below -6 feet NGVD switched from accretional to
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slightly erosional. The large accumulation of sand in the offshore bars of the hot spot and

northern area may be trapping sand and starving the area to the south.

48



€'€ Uooag Ul pequosep se jebipng juswipes jeuoiBey ey) W0} peulelqe sem pue jebpng Juew|pes 19eAS PIEY 8y} Joj INdu} AJepunoq UIBYLOU el st 8NjeA 910N ,

+000'EL

000'€6 0L9'zh" 000'0L s6b'Lh- 208y 882 00086 ov'iL- yor'iL- 20z'L 999'84- 1e30}, 30dg JoH Jo ynog)|
§'182'e- 188 Sop- SLp- zs8'e- zse'e- z8e't vez's- uoriey | o
9€90°¢- 0sz- Z5z- z LIS LIS 986 £oY'S 19-¥ 0} 0g-¥
4/ 8'18v'p- 4/ 6.0} JIZ2 zZeg- 4/ ZEE'S- Zee's f773 118y 05-Y 0 61-d
8'60¢- LY 665'C €L5%- 8511 91’} S¥ST 68¢'}- 64 03 8-y
9968~ Lh8'8- 208"} 605'L- T80t 280’ 198 6LL'}- sraoazred Lo
00008 FZTTS 000'S 8.8°04- ooL'rt £98°2¢- 000'28 8sZ'ii 9l6's [Ty 699'9)- 12301 Jods J0H 3§ sig9]
8'€80'p- 98L'9- €9’} 62v'8- 80v'e- 80¥'c- L' £’ 1Y o) oy S
v'8Zy'e- BIz'E- £9L7 786's- Iey'e- [F7%2 169'} €16 9~ 0 o
xF/ vr0e'e Ay/ Toe- i0v'S 89L's- Ar/ ov0'v- LT ¥eS i82'e- Svd S il
}'9ET'E 1042 €er'e v85's- 0Z5'e- €082 8- 8122 - o) ey
vEIZ't o6h's Sov' 009'9- 8iz- vEE's 1p'e 64T traozry |0 ,
000'69 ey 000'Z¥ © 050'7)- s8g'oL seL'ze- 0009L 828 608's £r0'8) sez's- [€30] 10dS JOH JO YHION
8'L€E"} ’ ' osr' €86'C viv's b6V'T- wuory | ,
689" Zh'e A% 192y 54T 19 03 0N
\< £95%'} \1 L0€'¢ 08¢ 669'v €6¢'}- 0¥ 03 6£-Y
e 0%} L0v'} €09'¢ 961'Z- 6cM 03 8g-d

(pu3 abBesany) Alewwng abBueys syi3swnjop J931S PICY
I'e 9qel




PROJECT\205500\WORKING /REPORT\ 205500RF~F—-3.4 1:1 PS

.—-—-———"_—/
>
i
LN
& N

SURFSIDE
\

8| f-40 +8,000
R—-41
R—42 — 1 —

R-43
R—44
6:(;?. SSPTSTEEO o|r-45 ~11,000 ATLANTIC
/\ e OCEAN
S(R-47 ——

87,000
11,000
— 198,000
MIAMI
BEACH
@ UNTTS : CY/'R

FIGURE 34
63rd. STREET SEDIMENT BUDGET

1NonN A4Nne



SURFSIDE W o ros7
\ —_— 0 R-38

30,000

PROJECT\205500\WORKING /REPORT\ 205500RF-F-3.5 1:1 PS

ol 70 -12,000

63rd. STRE
HOT SPOT

®|r-45 -11,000

MIAMI
BEACH

ATLANTIC

OCEAN

1 7,000

53.@ _

70,000

UNITS : CY/YR

FIGURE 3.5
63rd. STREET SEDIMENT BUDGET

10N oNNN



Fj‘fi‘ffﬂ\

& R-38 —

—/

Q R—42 —

169,000

72 R—43

@ R—44

—11,000

63rd. STREEO
HOT SPOT /\

@ R—45

® R-46

ATLANTIC

OCEAN
M 80,000

P R-50 ~12,000
B R—51

193,000

MIAMI
BEACH

AP

\PROJECT\205500\WORKING /REPORT\ 205500RF~F~3.6 1:1 PS

UNITS : CY/YR

FIGURE 3.6
63rd. STREET SEDIMENT BUDGET

4NON NNNN



4.0 — PRELIMINARY SHORE PROTECTION DESIGN
PARAMETERS for 637 STREET HOT SPOT

4.1  General

Basic shore protection design parameters were developed within the 63 street Erosion
Hot Spot Demonstration Project area. These parameters consist of beach slopes, sand
grain sizes, storm surge recurrence intervals, annual sediment transport rates and budgets,
existing shoreline positions in the project area, and typical cross shore profile

configurations.

4.2  Design Parameters
Table 4.1 contains a summary of the basic design parameters for the 63 street Erosion
Hot Spot Demonstration Project. The following sections describe the parameters in more

detail.

Table 4.1
Summary of Basic Design Parameters for the
63" Street Erosional Hot Spot Demonstration Project

Parameter Value
Typical Beach Slope Th:8v to 1h:12v
Median Grain Size 0.25 mm

+13.6 feet NGVD

Storm Surge )
(for a 100 year return period storm)

-11,000 c/yr above DOC
Sediment Transport (-32,000 cy/yr above —6 feet NGVD)
(+ 15,000 cy/yr below -6 feet NGVD)

4.2.1 Beach Slopes: A review of recent and historical profiles indicates that the typical

beach slope in this area ranges between 1h:8v to 1h:12v.
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4.2.2 Grain Size: From previous nourishments along the Miami-Dade County shoreline,
the mean grain size placed was 0.25 mm (Flynn, personal communication). Pre-
nourishment grain size studies showed that the median grain size along the foreshore for
Miami-Dade County ranged from 0.35 to 028 mm (USACE, 1965)

4.2.3 Storm Surge Elevations: Historical records compiled over the past 124 years
indicate that there have been approximately 29 hurricanes of Category 1 strength or
greater (sustained winds greater than 64 mph) that have passed within a 50 nautical mile
radius of Government Cut. Based on this history, we can expect a hurricane of Category 1
strength or greater to occur, on average, every 4.3 years and pass within a 50 nautical mile

radius of Miami-Dade County.

The storm surge elevations have been calculated for the entire Miami-Dade County
shoreline and are presented below in Table 4.2 and shown graphically in Figure 4.1. For
the area in the vicinity of the 63™ street Hot Spot, the storm surge elevation of +13.6 feet
NGVD corresponds to a recurrence interval of 100 years, or a 1% chance of occurrence

each year. (Dean & Chiu, 1981)

Table 4.2
Combined Total Storm Tide values for Miami Dade County
Combined Total Storm Tide Level* above MSL
Return Period
North Middle South
TR (years)
(R-1 to R-30) (R-31 to R-80) (R-81 to R-113)

500 17.6 17.7 18.0
200 15.3 15.4 15.8
100 13.5 13.6 14.0
50 11.4 10.8 12.1
20 9.3 9.5 9.8
10 8.0 8.1 8.2

* Includes contributions of: wind stress, barometric pressure, dynamic wind setup and

astronomical tides.
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4.2.5 63" Street Sediment Budget: The 63 street Hot Spot shoreline experienced an

average volumetric loss of approximately —10,900 cy/year between 1996 and 2000 when
taking nourishment activity into account. A review of the volumetric changes above -6
feet NGVD between shows that there was significant erosion of the active beach

the order

a
f —32,000 y/year, There was some cross-shore movement of the eroded sand

O

-

resulting in a gain of + 14,700 cy/year below —6 feet NGVD.
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5.0 - CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The following conclusions are presented as they relate to the various shoreline segments

within Miami-Dade County:

1. All volumetric and shoreline changes presented below have the effects of
nourishment deducted, or are changes that would be experienced without

nourishment activities.

2. Comparison of the 1996 and 2000 beach profiles along Golden Beach indicates
that this segment has remained stable to slightly accretional with an average
shoreline change rate of +2.3 ft/year, and a volumetric accretion rate of + 13,000
cy/year. The Town of Golden Beach has benefited from adjacent beach
nourishment projects, and will remain stable with continued nourishment projects

near the Town’s limits.

3. The computed shoreline and volumetric changes along the Sunny lIsles segment
indicate a shoreline change rate of +2.3 ft/year and a volumetric. change rate of
+13,000 cy/year between 1980 and 1996. This area has historically been erosive
and the accretional trend may be due to the southerly transport of sand from
nourishment projects to the north in Broward County. However, the north end of
the Sunny Isles Beach project (around DEP monument R-7) had an excessive beach
erosion rate and it is considered as one of Miami-Dade County’s most noticeable

“Hot Spots.”

4, The Sunny Isles segment was observed to have lost sand above -6 feet NGVD and
gained a significant amount in the offshore bar below -6 feet NGVD. This
indicates a large cross-shore inequality in the sand distribution and the build-up of
the offshore bar. This area is currently being nourished and should be closely

monitored to determine the performance of the project. Due to the recently
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measured accretion below —6 feet NGVD, the beach profiles in the area are
presently closer to an equilibrium condition, and | ffshor
expected. Therefore the new beach renourishment project should result in a more
stable profile and subsequently, will reduce the rates of cross-shore loss.

The updated 1996 to 2000 sediment budget developed in this study indicates that
approximately 72,000 cubic yards of sand are annually transported into the Sunny
Isles segment. Due to the recent measured accretion of the area, approximately

+13,000 cy/year are added to the beach system, resulting in 59,000 cubic yards

per year flowing into Bakers Haulover Park area.

Bakers Haulover Park experienced a large amount of annual accretion over the
1996 to 2000 study period, with an average shoreline change rate of +4.6
feet/year, and a volumetric change rate of +54,000 cy/year. This large amount of
accretion is not expected and further studies using additional surveys and aerial
photography is recommended. The amount of accretion in this shoreline segment
also has a significant impact on the sand transport rates into and beyond Bakers
Haulover Inlet. Therefore, the gains and losses along the shorelines are true, but

the overall transport values may be less than what should occur.

The large amount of accretion along Bakers Haulover Park greatly reduced the
quantity of sand entering Bakers Haulover Inlet to 5,000 cy/year, from previously

measured rates of 62,000 cy/year.

Due to the minimal amount of sand calculated to be moving past Bakers Haulover
Inlet during the 1996 to 2000 study, it is expected that none of this sediment is

transported past the inlet and south to Bal Harbour below the inlet.
Both Bal Harbour and Surfside have experienced erosion over the 1996 through

2000 period, with average shoreline recession rates of —13.0 and -5.1 ft/year when

considering nourishment activity. These areas lost approximately —10,000 cy/year
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11.

12.

13.

14.

15.

and —20,000 cy/year respectively. The losses are likely related to the reduced

Ily bypasses Bakers Haulover Inlet.

Large shoreline recession rates and volumetric losses within the Surfside segment,

particularly along the northern portion, are indicative of a “ Hot Spot”.

Based on the zero transport rate past Bakers Haulover Inlet for the period between
1996 to 2000, the longshore transport rate into Surfside is the —10,000 cy/year
erosion rate of the Bal Harbour beaches. Additionally, the erosion along surfside
adds 20,000 cy/year to the longshore transport so that approximately 30,000

cy/year of sand move into Miami Beach.

Within the northern part of Miami Beach, 80" and 63" streets, shoreline recession
continued at an average rate of —6.8 ft/year when considering nourishments. The
area also experienced a large amount of volumetric loss of approximately —27,000

cylyear.

The shoreline along the northern part of Miami Beach lost a significant amount of
sand above —6 feet NGVD, and experienced some gain below —6 feet NGVD. This
shoreline segment contains the 63™ street Hot Spot, which is likely a significant

contributor to the losses observed in this area.

Central Miami Beach, between 63™ and 32™ streets, has experienced considerable
erosion in the amount of —7.1 ft/year and -63,000 cy/year. This erosion may be
due to large losses from the project constructed between R-53 and R-58 in 1997,
and also the effect of the 32™ street Hot Spot (R-59) located at the southern end of

this segment.
The significant erosion of sand from the mid-Miami Beach segment brings the
amount of sand moving into the lower part of Miami Beach to 120,000 cy/year for

the period between 1996 and 2000.
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17.

18.

19.

20.

, which follows historical
trends for this area. Specifically, the shoreline between 32™ and 16™ streets
accreted at a rate of +2.0 ft/year, and experienced approximately +21,000 cy/year
of sand accumulation annually. Along South Beach between 16" street and
Government Cut, the beach advanced an average 9.4 ft/year and received + 75,000

cy/year.

The accretion along the southern portion of South Beach increased when compared
to historical data, and is likely due to the nourishment between R-73 and
Government Cut, and the sand tightening of the jetty.

Based on the overall volumetric changes and sediment transport calculations,
approximately 24,000 cy/year of sand arrived at Government Cut every year during

the 1996 to 2000 study period.

A localized sediment budget for the 63" street Hot Spot (R-42 to R-47) and the
areas immediately north (R-38 to R-41) and south (R-48 to R-52) of the Hot Spot
was established. The study utilized volumetric changes calculated for the regional
study, and used the regional sediment budget transport value passing R-38 as a
boundary condition. The analysis showed that approximately 11,000 cy/year was
lost from the Hot Spot, with approximately -17,000 cy/year being lost above —6 feet
NGVD.

Analysis of the 63" street Hot Spot profiles and cross-shore transport rates indicate
that there is a large accumulation of sand in the offshore bar immediately north and
within the Hot Spot area. This accumulation may indicate the bar is trapping sand

and may result in a sand deficit to the shoreline south of the Hot Spot.
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A regional sediment transport model as proposed for Phase Il of the 227 program,
should be developed in order to be able to predict shoreline changes along the
Miami-Dade County project area due to normal, storm, and seasonal conditions.
The results of these modeling exercises will provide increased understanding of the
shoreline response to varying wave conditions, and

be the basis of potential project performance assessments.

Computer modeling of the Sunny lIsles, 32" Street, and proposed 63 Street
shoreline stabilization devices should be developed in order to determine the
regional and local effects. In addition, planned and/or hypothetical future beach fill
placements should be included in the shoreline change modeis during simuiations
to determine the effects these projects (with and without various shoreline
stabilization devices in place) would have on the performance of the county’s

shoreline and sediment transport rates.

To better understand the mechanics and behavior of Hot Spots, particularly the 63"
street Hot Spot, site specific or localized wave and shoreline models should also be
developed. The results of this study and the regional sediment model will serve as
calibration for the localized model. The results of these modeling exercises will
provide increased understanding of the shoreline response to varying wave

conditions, sediment transport rates, and provide better design criteria.
Detailed shore protection design parameters should be developed for the 63 Street
Hot Spot in order to facilitate the rational design of a demonstration project in that

location.

The placement of shore protection project at the 32" street Hot Spot involving the

placement shore protection structures and approximately 60,000 cy is soon to be
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under construction and should alleviate the existing rapid erosion and stabilize this
area. This site should provide important monitoring data and analysis for the 227

program.

Volumetric and shoreline changes along the southern portion of Broward County
during the update study period from 1996 to 2000 should be evaluated to better
understand the sediment transport into Miami-Dade County. Recent projects
conducted along the southern Broward shoreline may alter the short term transport

rates and will effect the performance of Miami-Dade beaches.

The areas of Sunny Isles and Bakers Haulover Park should be further investigated
using other available survey data and aerial photography. The accretion rates of
these areas are greater than expected and their impact on sand transport

calculations may be significant.

To increase the accuracy of assessing the performance of Hot Spots along the
Miami-Dade County shoreline, increased hydrographic surveys at closer intervals or
LIDAR surveys should be performed. This will also be beneficial to wave and
shoreline modeling, as it will provide increased detail as to the effects of offshore

bathymetry on the coastal processes.
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