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1.0- INTRODUCTION

.

1.1 Authorization

On August 29, 2001, the U.S. Army Corps of Engineers (USACE), Jacksonville District

authorized Coastal Systems International (Coastal Systems) to perform Phase I

investigations for the 227 Demonstration Project at the 63rd Street Erosional Hot Spot, City

of Miami Beach, Miami-Dade County. The Phase I investigations consisted of an analysis

of beach erosion and sand transport, both cross-shore and longshore, for most of Miami-

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

basic design parameters for a demonstration project were determined. This work will also

provide

will be

project.

calibration data for Phase II

the basis for detailed shore

sediment transport modeling,

protection design parameters

and the investigations

for the demonstration

1.2 Purpose and Scope

The 63rd Street erosional hot spot demonstration project site along the City of Miami Beach
—

shoreline provides an excellent opportunity to address “erosional hot spot” issues which

are being experienced in many Federal shore protection projects. Beach fil I 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

Development Act of 1996 (WRDA ’96) authorized the National Shoreline Erosion Control

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

in coastal shoreline protection. The

shore protection devices, designs,

evaluated. This report examines the

Section 227 legislation

and methods can be

coastal processes of the

provides a vehicle by which

constructed, monitored and

region and the 63rd Street Hot

Spot in order to

provide the basis

determine basic design parameters for a demonstration

for future shoreline and project perform ante modeling.

project, and to

This report consists of an update to the findings in the February 1997 “Coastal Engineering

Report – Dade County Regional Sediment Budget” prepared by Coastal Systems for the
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Miami-Dade County Department of Environmental Resources Management (DERM), and

— the investigation of coastal processes in the vicinity of the 63rd 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

USACE Jacksonville District, as well as

the USACE Jacksonvi IIe District, were

shoreline and volumetric changes within

hydrographic survey data was provided by the

a draft Design Memorandum report prepared by

reviewed and interpreted to provide historical

the region.

movement, or net longshore

been updated utilizing the

The 1997 regional sediment budget that identified the sand

sediment transport, within the active littoral system has

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

as well as any longshore

shoreline of Miami-Dade

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

takes into

sediment

County.

consideration any “sinks” and “sources” of sediment

barriers that may interrupt the sand flow along the

Based on the above findings, a localized sediment

1.3 Background

Miami-Dade County, which is located at the southeast terminus 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

2
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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. General Iy, 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 63rd 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 11, 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
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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

located

1977, construction began along the first authorized BEC&HP project segment,

between R-3 1 and R-38 (96’h and 80’h 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’h and 63rd

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 63rd street and

36’h street was constructed with 3,177,100 cubic yards of sand. In 1980-81, the fourth

authorized segment, located between 37’h street and 16th 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’h street and Government Cut) (COE, 1984).
—

In 1985, two reaches within the authorized Miami Beach project were renourished.

Between R-41 and R-46 (71” and 63rd streets), 110,000 cubic yards of sand were placed,

and between R-57 and R-60 (38’h and 27th 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)

7997 Sunny Isles Renourishment (truck-hau/): 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

6



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-1O and 2000 cubic yards were placed near R-16, to replace

material lost through local ized erosion at each of these areas.

—
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— 1997 Miami Beach Renourishments (truck-haul: In 1997 two relatively small, rapidly

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

Sznd and 38’h Streets (DNR monuments R-57 to R-59) in Miami Beach. In February 1997,

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’h and 46th 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 /s/es and Miami Beach Renourishments (“Contract #l “): 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-1O.

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 Iv:l Oh. 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.o, and with a front slope of lv:20h. This material was excavated by the hopper

dredge Dodge Island from “Borrow Area #l”, located about 2 miles offshore of Golden

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

1998 Maintenance Disposa/ – f3a/ F/arbour: 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 300()-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 lv: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:l 5 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 /s/and, with material pumped ashore

via pipeline from an offshore pumpout terminal. The borrow source for both fi II 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/renourishm ent

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

are presented in Appendices A

profiles as well as their shoreline and volumetric changes

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

shoreline length shoreline and the height between the berm and the depth of closure, as

described by the following:

v
‘y=(h* +B)l

where V is the volumetric change, h* is depth of closure, L?is the berm height (assumed to

be +9.0 MLW (+8.1 feet NGVD)), I 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 results 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.

.—
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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

area

The

losses of this project. A combination of the

experienced an average shoreline advance of

analyses shows that over 20 years, this

+ 1.1 feetiyear.

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-1 1, 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 Iimit (R-20) was-—
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accretional, which is a reversal in trend as compared to the historical 1980 to 1996 period

%— that showed erosion along most of the shoreline and accretion just north of Bakers

Haulover Inlet. There was no nourishment activity in this area during the recent study

period (1 996-2000), 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 recommended that this area

should be further assessed with additional studies, surveys, and a review of recent aerial

photographs.

2.3.2 Bakers Hmdover /n/et to Govermn ent 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 Ba! 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 –1 2.6 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

feetiyear), 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 –1 36.2

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

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..—

23



The City of Miami Beach was divided into four segments, according

nourishment projects that have taken place. The first segment along

to the historic beach

the northern portion

of Miami Beach corresponds to Phase II of the Dade Erosion Control and Hurricane

Protection Project, implemented in 1979. This segment runs from R-38 to R-46 (80th and

63rd streets). The second segment, which corresponds to phase Ill of the aforementioned

project, extends from R-46 to R-59 (63rd and 36th 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 (32ndand 16th 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’h 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 63rd street (R-42 to R-47) and 32nd 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 63rd 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.o 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 32nd

at 16th street (R-63), with an

shoreline at R-60 retreated

street (R-59) begins to transition from erosional to accretional

average shoreline advance of + 8.1 feet ( + 2.0 feet/year). The

–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 -t

feet/yearat R-60 and R-66 respectively. Due to the variance in shoreline change

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

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

17.8

from

R-60

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

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

when considering nourishment activities. The southern portion of South Beach, from R-73

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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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 Isles 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 Hauiover 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

+21 5,000 cy or + 54,000 cy/year of sand have accreted along this

Most of the increase in volume occurred below –6 feet NGVD

+ 31,300 cy/year. Historical studies show that this area is typically

stretch of shoreline.

at + 125,000 cy or

accretionai (+ 3,600

cy/year), 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

experienced a volumetric change of +205,913 cubic

Bakers Haulover Inlet to R-31

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 –1 1,000 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 –1 9,500 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 63rd 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 –1 10,000 cy or
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–2 7,500 cylyear. Analysis of the volumetric change also indicated that

–1 87,000 cy (-46,500 cy/year) were lost above –6 feet NGVD and

+ 77,000 cy (19,300 cy/year) were gained below –6 feet NGVD. This

approximately

approximately

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

between 1980 and 1996, where approximately –3,OOO cy/year were lost from this

segment of the shoreline. The increased erosion may be due to the effects of the 63rd

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 32nd 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 63rd street Hot Spot

and to the north of the 32nd 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

cy/year.

In the third segment or lower

street Hot Spot (R-59) to 16th

nourishment activity between

portion of Miami Beach, which is located south of the 32nd

street (R-66), the shoreline became accretional and had no

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 cy/year.

The fourth segment in Miami Beach, or historical South Beach area, between R-66 and

Government Cut (16rh 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

nourishments to the north of the city. Based on

moving past Sunny Isles and into Bakers Haulover

The shoreline along Bakers Haulover Beach Park

created by the movement of sand from

the recent results, the transport of sand

Park is reduced to 59,000 cy/year.

extends south from DEP profile line 19

to Bakers Haulover Inlet. During the 1996 through 2000 study time period,

approximately +21 5,000 cy or + 54,000 cy/year of accretion were calculated for this area.

As discussed in Section 2,

investigation to verify the

calculations, the + 54,000

rate, so that approximately

year study period.

this value is greater than expected and may require additional

amount of volumetric change. However, based upon the

cy/year are subtracted from the longshore sediment transport

5,000 cy/year flowed into Bakers Haulover Inlet over the four

3.2.2 Bakers Hau/over Inlet

The historical sand transport rates for

1997 report show that approximately

Bakers Haulover Inlet that were calculated for the

21,000 cubic yards per year natural Iy 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 Hau/over /n/et to Government Cut

The Bal Harbour segment located between DEP profile line R-27 (south jetty at Bakers

Haulover Inlet) and profile line

cy/year between 1996 and 2000.

net littoral transport moving south

R-31 experienced an annual erosion rate of –1 0,000

This volume of sand is therefore incorporated into the

along the rest of Miami Beach.

During the study period, the community of Surfside, located between DEP profile line R-

31 (96[h street) and profile line R-38 (80th 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 (80th street) and profile line R-

46 (63rd 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 63rd 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,ooO cy/year pass into the

next segment of Miami Beach.

The next segment, located between R-46 and R-59 (63rd and 32nd streets respectively) also

lost a considerable amount of sand at a rate of -63,000 cy/year between 1996 and 2000.

h 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 32nd street Hot Spot along

the southern portion of the shoreline, and is likely a contributor to the overall losses.
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These losses raise the annual littoral transport of 120,000 cy/year of sand moving into the

southern reaches of Miami Beach.

The third Miami Beach segment between R-59 and R-66 (36th and 16’h 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 (16th

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 (1 980-1 996) 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.

46



3.3 63rd Street Hot Spot Sediment Budget

To determine the behavior of the 63rd street Hot Spot (R-42 to R-47), shoreline and

volumetric changes were analyzed on a more localized scale. These results were utilized

to determine longshore and cross-shore transport

vicinity. For the local sediment budget northern

which was the end of a regional sediment budget

rates for the hot spot area and in its

boundary, the analysis began at R-38

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 63rd street Hot Spot shoreline, there was an average volumetric loss of

approximately –1 0,900 cy/year between 1996 and 2000 when taking nourishment activity

into account. This rate of erosion compares very well with the historical value of

approximately –1 1,300 cy/year measured between 1980 and 1996. Therefore an overall

20 year erosion rate is approximately –1 1,000 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

The area just

gains below –6 feet NGVD.

north of the 63rd 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 overal I erosion along this shoreline segment increased

from approximately –1 1,500 cy/year (1980-1 996) to -17,000 cy/year (1 996-2000). 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.
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4.0- PRELIMINARY SHORE PROTECTION DESIGN

PARAMETERS for 63rd STREET HOT SPOT

4.1 General

Basic shore protection design parameters were developed within the 63rd street Erosion

Hot Spot Demonstration Project area. These parameters consist of beach slopes, sand

grain sizes, storm surge recurrence intervals, annual sediment trans

existing shore

configurations.

)ort rates and budgets,

ine positions in the project area, and typica cross shore profile

4.2 Design Parameters

Table 4.1 contains a summary of the basic design parameters for the 63rd 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
63rd Street Erosional Hot Spot Demonstration Project

Parameter Value

Typical Beach Slope I lh:8v to lh:12v

Median Grain Size I 0.25 mm

+ 13.6 feet NGVD
Storm Surge

(for a 100 year return period storm)

-11,000 dyr above DOC

Sediment Transport (-32,000 cy/yr above -6 feet NGVD)

I (+ 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

4.2.3 Storm Surge Elevations:

0.35 to 028 mm (USACE, 1965)

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 63rd street Hot Spot, the storm surge elevation of + 13.6 feet

NGVD corresponds to a recurrence interval of 100 years, or a 10/0 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-1 13)

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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— 4.2.4 Typica/Profi/e: Profiles in thevicinity of the 63rd street Hot Spot are provided in

Appendix C.

4.2.5 63’d Street Sediment Budget: The 63rd street Hot Spot shore! ine experienced an

average volumetric loss of approximately –1 0,900 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 area in

the order of –32,000 cy/year. There was some cross-shore movement of the eroded sand,

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. A! I 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 Isles 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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5.

6.

7.

8.

9.

measured accretion below –6 feet NGVD, the beach profiles in the area are

presently closer to an equilibrium condition, and less offshore movement of sand is

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

Inlet

to the minimal amount of sand calculated to be moving past Bakers Haulover

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 Bat Harbour and Surfside have experienced erosion over the 1996 through

2000 period, with average shoreline recession rates of –1 3.0 and –5. 1 ft/year when

considering nourishment activity. These areas lost approximately –1 0,000 cy/year
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10.

11.

12.

13.

14.

15.

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

amount of sediment that historically 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 –1 0,000 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, 80th and 63rd 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

cy/year.

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 63rd street Hot Spot, which is likely a significant

contributor to the losses observed in this area.

Central Miami Beach, between 63rd and 32nd 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 32nd 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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16. The southern portions of Miami Beach were accretional, which follows historical

trends for this area. Specifically, the shoreline between 32nd and 16th 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 16th street and

Government Cut, the beach advanced an average 9.4 ft/year and received + 75,000

cy/year.

17. 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.

18. 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.

19. A localized sediment budget for the 63rd 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.

20. Analysis of the 63rd 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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5.2 Recommendations

-. The following actions are recoin mended:

1. A regional sediment transport model as proposed for Phase II 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 bathymetry. This model will

be the basis of potential project perform ante assessments.

2. Computer modeling of the Sunny Isles, 32nd Street, and proposed 63rd 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 models during simulations

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.

3. To better understand the mechanics and

street Hot Spot, site specific or localized

behavior of Hot Spots, particularly the 63rd

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.

4. Detailed shore protection design parameters should be developed for the 63rd Street

Hot Spot in order to facilitate the rational design of a demonstration project in that

location.

5. The placement of shore protection project

placement shore protection structures and

at the 32nd street Hot Spot involving the

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.

6. 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.

7. The areas of Sunny Isles and Bakers Haulover park should be further investigated

using

these

calcu

other available survey data and aerial photography. The accretion rates of

areas are greater than expected and their impact on sand transport

ations may be significant.

8. 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.

62



6.0 REFERENCES

..

Coastal Systems International, Inc., “Coastal Engineering Report Miami-Dade County
Regional Sediment Budget,” Submitted to Miami-Dade County DERM, February 1997.

Coastal Systems International, Inc., “Coastal Engineering Report City of Miami Beach
Erosional Hot Spots,” Submitted to Miami-Dade County DERM, March 2000.

Dean, R.G., and Chiu, T. Y., “Combined Total Storm Tide Frequency Analysis for Dade
County, Florida”, Department of Coastal and oceanographic Engineering, University of

Florida, 1981.

Dean, R.G., and Dalrymple, R.A., “Water Waves Mechanics for Engineers and Scientists,”
Englewood Cliffs, N.J.: Prentice Hall, 1984

Dean, R.G. and Dalrymple, R.A., “Coastal Processes with Engineering Applications”, in

preparation for publication, 1995.

Flynn, Brian S., Miami-Dade County Department of Environmental Resources
Management, Telephone Conversation with Dr. Paul Lin, December 30, 1996.

Flynn, Brian S., Miami-Dade County Department of Environmental Resources
Management, Telephone Conversation with Mr. M. Cameron Perry, November 14, 2001.

U.S. Army Corps of Engineers, Jacksonville District, “Dade County, Florida Beach Erosion
Control and Hurricane Protection Repott,” June 7, 1965.

U.S. Army Corps of Engineers, Jacksonville District, “Dade County Beaches, Florida,”
General Design Memorandum Phase 1,July 1974.

U.S. Army Corps of Engineers, “Dade County, Florida, Beach Erosion Control and
Hurricane Surge Protection Project,” General Design Memorandum Addendum (No. 1),
Jan 1981.

U.S. Army Corps of Engineers, “Beach Erosion Control and Hurricane Protection Study for
Dade County, Florida North of Haulover Beach Park,” Survey Report and EIS Supplement,
June 1982.

U.S. Army Corps of Engineers, “Dade County, Florida Beach Erosion Control and

Hurricane Surge Protection Project,” General Design Memorandum Addendum 11,June
1984.

U.S. Army Corps of Engineers, “Shore Protection Manual”, 4th cd., 2 VOIS., W Army

Engineer Waterway Experiment Station, Coastal Engineering Research Center, US
Government Printing Office, Washington, D. C., 1984

63



,

U.S. Army Corps of Engineers, Jacksonville District, “Beach Erosion Control and Hurricane

Protection,” Dade County, Florida, North of Haulover Beach Park, Design Memorandum

(CP&E), April 1985.

U.S. Army Corps of Engineers, “Dade County, Florida Beach Erosion Control and
Hurricane Surge Protection Project,” General Design Memorandum Addendum Ill,Sept
1986.

U.S. Army Corps of Engineers, Jacksonville District, “Beach Erosion Control and Hurricane

Protection, ” Dade County, Florida, North of Haulover Beach Park, Design Memorandum
Addendum I and Supplemental Information Report, May 1987.

U.S. Army Corps of Engineers, “Dade County, Florida Beach Erosion Control and
Hurricane Surge Protection Project,” General Design Memorandum Addendum IV
(Nourishment of Beach Segment Between 96’h Street to Haulover Inlet), September 1987.

U.S. Army Corps of Engineers, Jacksonville District, “Coastal Engineering Analysis of

Improvements to Miami Harbor, Florida,” October 1988.

U.S. Army Corps of Engineers, Jacksonville District, “Miami Harbor Channel,” Florida
Design Memorandum Phase, october 1991.

U.S. Army Corps of Engineers, Jacksonville District, “Hurricane Andrew Storm Summary

and Impacts on the Beaches of Florida, ” Special Report, May 1993.

U.S. Army Corps of Engineers, Jacksonville District, “Coast of Florida Erosion and Storm

Effects Study, Region Ill,” Appendices, Draft Feasibi Iity Report, May 1995.

U.S. Army Corps of Engineers, Jacksonville District, “Dade County, Florida. Shore
Protection Project. Government Cut North Jetty Sand-Tightening,” Design Memorandum,
Addendum II with Environmental Assessment, 1995b (Rev.).

U.S. Army Corps of Engineers, Jacksonville District, “Coast of Florida Erosion and Storm

Effects Study Region Ill with Final Environmental Impact Statement,” October 1996.

U.S. Army Corps of Engineers, Jacksonville District, “Miami-Dade County Shore Protection

Project Evaluation Report”, March 2001.

Wiegel, Robert L., “Miami-Dade County, Florida, Beach Nourishment and Hurricane

Surge Protection,” Shore & Beach-Journal of the American Shore and Beach Preservation
Association, Volume 60: No. 4, October 1992.

64



--

I

1I
1

I

I

I
I
(

o U3 o In o m
F

Q in
ml I 7- 7

(MN MOW (133d)NOUVA313

L
o
mlI

in
m
I

R-1 - GOLDEN BEACH
MIAMI-DADE COUNTY, FLORIDA



rT
I
I
I
I
I
I

I
I

I
I

u
A

?5
(n

‘c J
I

I

c
>
q
z

-0
a

\

Q
Id
a

I I

E
LI

I
I
I

4 4--- .8
0

I
I

I
I

/

/“
/

‘/
/

/I
I

1
I —8in

I <
l,;

r
I
I >,

—o
I

om

0A9N 3AOSV(l,@ NOI.M313

R-2 - GOLDEN BEACH
MIAMI-DADE COUNIY, FLORIDA



T
I
I

r
I
I

* ‘_
-

. .

-w
oI
1?5
1=

I
I

4-----
I
I

I
I

n
U
aI

4----

/

/I
I >

-L
I
I /

/

I
I

/

I
I

5’./-
In 0

(

0 m
I

I I
CMN 3A(MV(133d)NOUVA313

I

R-3 - GOLDEN BEACH
MIAMI-DADE COUNIY, FLORIDA



I
I

I
I

—

;C
c
>
c
z

I
I

f

.8
InI I

I
I

I
I

1---L(

[.

(
1
~
(
1.

(
t
(
1
(

i
t

[
(

<

(
I
(
.
.

(

i
(

<

(
(
i
I
I
(

I

I

{
(

[

-230

I
I

I
I

/

/

/I
I

I
/

0=--5--- 1

xl-1--E —0

0 In 0 LnI 0 m
alII

(JMN 3A(MV(133d)NOUVA313

R-4 - GOLDEN BEACH
MIAMI-DADE COUNN,FLORIDA



20 15 10 5

-1
5

-2
0

-2
5

Tw
5

LE
GE
ND

19
80

–—
—–

19
96

––
--
--
––
–

I
20
00

I \ \ \
MH
W
+1
.7
’N
.G
.V
.D

——
——

——
——

—
—

——
_—

——
——

\
0.
0’
N.
G.
V.
Dw

\ t
ML
W
-0
.8
’N
.G
.V
.D

\

!
\ ! \

\

\
-

—

o
50
0

10
00

15
00

20
00

25
00

30
00

DI
ST
AN
CE
(F
EE
T)
FR
OM

DE
P
R-
MO
NU
ME
NT

SC
AL
E
:
HO
R,

1“
=
40
0

VE
RT
,1
“
=
8’



.

0 m
N

o m o
F

m oI In o Inm7 N-T I I

OK)N 3A(W (1333)NOUVA313

R-6 - GOLDEN BEACH
MIAMI-DADE COUNTY, FLORIDA



0 m 0 m 0 In 0 n 0 m
m I ml m

-i 7 I I

(JN)N3A0ElV(133J)NOUVA313

o
0
g

. .

8m

8
0

o

R-7 - GOLDEN BEACH
MIAMI-DADE COUNTY, FLORIDA



I’ 1111 I I I I I , I
I

I
z

/
0
0
In

/
/ 0

0
OJ

0 0

(JN)N MOW (13N)NOUVA313

.
IEw
>

. .

R-8 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



(

P
R

O
JE

C
T

/2
05

50
0

/W
O

R
K

lN
G

/(
20

01
–l

l–
12

)
M

O
D

–T
R

A
N

S
E

C
T

S
/E

D
IT

E
D

/R
–0

9.
dw

q

20 15 10 5 0 -5 -l
o

-1
5

-2
0

-2
5

\

\

\
\ \ I

—
—

—
—

\\
—

—
—

I

0
50
0

R-
9

—
—

—

—
—

—
—

--
-

10
00

MH
W

+1
.7
’N
.G
,V
.C

——
—

—
—

—
ii
LW
-0
.8
’N
.G
.V
.D

- --
-

-%
-’

-.
/

1

lE
CX
tN
D

19
80

–—
—–

19
96

--
--
--
--
-

20
00

-—
—

—
—

0.
0’
N.
G.
V.
D~

——
—

——

15
00

20
00

—
—

—
—

I

25
00

30
00

DI
ST
AN
CE
(F
EE
T)
FR
OM

DE
P
R-
MO
NU
ME
NT

SC
AL
E
:
HO
R,

1“
=
40
0’

VE
RT
.1
“
=
8’



i

z z <

/P
R

O
JE

C
T

/2
05

50
0

/W
O

R
K

IN
G

/(
20

01
–

II–
12

)
M

o
D

-T
R

A
N

sE
cT

s/
E

D
iT

E
D

/R
–l

o
.d

w
q

R
w

1O

20 15 10 5 0 -5 -l
o

-1
5

-2
0

-2
5

LE
GE
ND

19
80

–—
—–

—
19
96

--
--
--
--
–

20
00

L

\ \\ \
b \\

MH
W
+1
.7
’N
.G
.V
.O

——
——

——
—
—

——
——

——
——

0.
0’
N.
G.
V.
D1
7

––
––

––
–
–

––
–
–

–~
–

––
\ ‘i

ML
W
-0
.8
’N
.G
.V
.D

f\
\

\

\
\

\
\ \

\
\ \ —

\
/+

\
—

/

I
50
0

I
10
00

I

15
00

I

20
00

I

25
00

30
00

tI
ls
TA
Nc
E(F
EE
T)
FR
OM

DE
P
R-
MO
NU
ME
NT

SC
AL
E

:
HO
R.

1“
=

40
0’

VE
RT
,1
“
=
8’



T
II

I
I
I

I
I . .

‘\/

—

i
I -o
1°

I
I

---4 \
I I

I
I

I
I

--1--l-- 0
—0

0

-z

–0

I
I

I
I

/ 0
0 /

)/

/
/

///

? /

I
I

I
I ,“

/

I

In o o o
mlI

In
mI

o mI I

R-11 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



I II A’ 1 I I

>

10I I 1 /-1 A 1 I I
c

o
ml

o in o InI o
T-

(K)N 3A08V(l@ NOUVA313

0wI

R-12 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



8-om

8—nm

o
–sm

o—oInF

o—o0

–8m

–o

T .

I
I

I
I

. .

I
I

I
1

\

r

I -o
1°

I
I

Ck

I I

\.

I
I

I
I

-1-l--
I
I

I
I

I
I

I
I

I

5---
0
N

0 m 0 0 In
N1I I

0A3N 3A08V(13*) NOUVA313

R-13 - SUNNY ISLES
MIAMI-DADE-COUNIY, FLORIDA



—

j
{
I

(
I

1
I

I

(

4

I
I

I
I

. .

(

(‘1
l\J

I

I
I

1

I
nw
m

I I

I
I

I
I

--1--l--
I
I

I
I

I
I

I

I

L_
o Ln o o

7-
In
mII

R-14 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



.

1

(

I

1 1

-o
0 ~ -~

--r!? ,,II
I -.

o

0
-1

in o m o o
7-

m
-i

(X)N 3A08V (1334)NOUvm3

R-15 - SUNNY ISLES
MIAMI-DADE COUNIY, FLORIDA



T
I
I

I

I
I

4
I
I

I
I

I

r
I
I

l-m
0I

I
I

I
I
I

I /

+

/
/

./’ “/

/’
r/\

I

,1

–g

–o

R=16SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



1

T
I
I

r
I
I

II
I

I
I
I

b
z /

!?’II

;

c
c>
c
z

-c
c

J
I

I
I

I I

I
I

1---
I
I

I
1’

E
g

I
I

-4
I
I

/
,9

2.
I
I

3---0

In 0 U3 0 Lf) 0
. I I I I

CIN)N 3A(MV (133d)NOUWU13

R-17 SUNNY ISLES
MIAMI-DADE COUNIY, FLORIDA



II
I

I I

I
I

c
c
>
q
z
-c
c

I

I
I

I
I

I
I

I
I

I
I

I-m

.

I

I
I

4--
I
I

I
I

I /

<

I ‘,
/—-

JI(
\‘/

-?3

–8m

“o

R-18 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



m o m o o
I

m
-i

CIM)N 3A08V (1334)NOUW313

R-19 - SUNNY ISLES
MIAMI-DADE COUNIY, FLORIDA



(

(

,
I

..

I

I
I

(

I

I

I

I

I

I

I
I
I
I

2-/_-

0

T
I
I

c
c
>
c!
z
“c
c

I

I
I

4

I

I
I

/
-1

I

I

I
I

4---

0
7-

CIAON3A08V (@) NOI.NA313

m
CuI

R-20 - BAKERS HAULOVER PARK
MIAMI-DADE COUNTY, FLORIDA



I

I

I
I

I
I
I
I
I
I
I
I

I

0 In 0
ml

In
v

T
I
I

P
a
>
q
z

I -0
la

I

I
I

--1--
I
I

I
I

I

I

I
I

/----

I <

t.

/

---
t“
I

1-

//

/

///

/

/

//
./

/
/

(

/

\
\

4--
),/I

I
f
I

I

/

—

0 Ln 0 In 0 mI m7- mlT I I

ClA9N3AOEIV(13X)NOUVA313

8—o
m

_8
m
ml

.8
0
m

.8
m

o
— o
0

–8
m

–o

. .

CL
n
I&l
0

E
g

R-21 - BAKERS HAULOVER PARK
MIAMI-DADE COUNTY, FLORIDA



.8
5?

I
I

I
I . .

.s
In
mt

c
>
c!
2

-c
c

I
j, /

I
I

-i ‘
(k

I
‘\
/

o
— o
mI I

I I
II

-4 1--- 0
— 0
0

I I
I

/ /4
,/

I

P
/-%/

/7

;/

I
1

I

/---

r-

/ \ 1- –0

0 In 0 mI 0 0
mlI

m
wII

(IN)N3A08V(13U)NOUVA313

R-22 - BAKERS HAULOVER PARK
MIAMI-DADE COUNIY, FLORIDA



&
f

<-

-//’

T
I
I

;Ca>qz
I“o
1°

I

I
I

-1--
I
I

I
I

r
I
I

I

I
I

1-
1
I

I /;

I ~’

1

\\

4
I

1-

f

.

/ “‘;
‘/

I
[
I

~

I

I

O/ON 3A08V(133d)NOUVA313

R-23 BAKERS HAULOVER PARK
MIAMI-DADE COUNIY, FLORIDA



T
I
I

r
I

I

\

.

—

—

—

.

—

—

II
I

I
I
I

I I
II

\
\ I

D
c
>
c!
z
-c
c

J

I
I

CLI

/

/‘/ I

II

I
I

I
I

4 l--
I
I

I
I

/
/

L/
)

I
I

I
I 8In

/

I
I

L-.

0I
o o o

c)I

OK)N 3A08V(13Y)NOUVA313

R-24 BAKERS HAULOVER PARK
MIAMI-DADE COUNTY, FLORIDA



T I
II
I

I /

I I
I

II

I
I

I
I . .

fI

I

I

\
\
\
\
\
\
\

1

\

\

\

\

I
/

(
J
I

/

\I
I

\

\

\\
\
\
\

I
\/\\\

) /

/’/

I I

I
I

I
I

//]4 1---
I
I

I
I

/
/

0I
/I

L

I

--Ll--
o
N

Ln o o InI In

I

OA3N 3A08V (13U) NOUVAYU

R-25 - BAKERS HAULOVER PARK
MIAMI-DADE COUNTY, FLORIDA



I

I

I

I

I

I
I
I
/
I
I
I

/
i’//.

/

I

I
I

---1-
1
I

I
I

I
~--

OJ-

1

I

I
I

L
I
I

I
I

J

\

/

“1

1-

/

/4/

/
/

0 m
m

0 In
-

0 m 0I m 0 In

7- ol
-i

wI I
ClA9N3AOHV (133d)NOUVA313

R-26 - BAKERS HAULOVER PARK
MIAMI-DADE COUNTY, FLORIDA



IIH—r
I

II
I I I

I
I
I

. .

I -c
1=

I
I

I I

Ew
IL

I I
I

--1-1---
I
I

I
I

I
I -8m

–o

/
/

I
II

J_-
0 Ln 0m U3 0 y 0 In 0 Ln

ml7 wT I I

OMN 3A08V(1334)NOUVA313

R-27 DBAL HABOUR
MIAMI-DADE COUNTY, FLORIDA



I
I
I
1
I
I

<

T
I
I

I

I
I

4
I
I

I
I

1

I
I

l--
I
I

I
I

I-J?/
-l---f
I

1-
CUWN MOW (133d)NOUVA3U

R-28 - BAL HARBOUR
MIAMI-DADE COUNTY =, FLORIDA



—

—

—

—

—

—

—

T
I

I

..

II
I

I
I
I
I

I
I
I

II

I

I

I

I

—

I

/
(

/‘

II

E
L&l
L&

. .
I I

I I

4 4---
I I

I I

I
I

I

I 8
10

/
---

.-~ I

--L

0+=/-/
0

%

I

1- 0
I

m 0 0
T-

m
7

m
NI

m 0

(lAON3A08V(1334)NOUVA313

R-29 - BAL HARBOUR
MIAMI-DADE COUNTY, FLORIDA



T
I

I

-——

/
I
I
I
I
I
I
I

/

/

1 ,

1 I

I

/

I

c
c
>
q
z

“c
c

I

I

\

/ \
1/

I

/

=
0
a
I&

I

I
I

--1--
I
I

I
I

I

I

I

l--
I

I

I
I

/

IJf// /’

1’---
I

l----L
m 0 In 0 m

I
0
7-

In m
m

I‘1

CIMN MOW (J33J)NOUv~

R-30 - BAL HARBOUR
MIAMI-DADE COUNTY, FLORIDA



—.

I
I
I
I

/
I
I

4===

T_
I

I

D
c
>
c
2

-c
c

I

I

I

--l
I

I

I

I

3
_.

TII
I

I

I

I

I

I

I

I
I

I /’---

4/ ,/’ -
///

I

I

r

o m o
ml

m o U3 o
I

Ln w~-i w-i- 1

CVWNMOW (1333)NOUVATB

R-31 DBAL HARBOUR
MIAMI-DADE COUNTY, FLORIDA



T
II

I

I
I
I
I

I I
I

II

I I

II

)

-(-

I

I
I

‘-
Ic

1=
I

I

I

I I

E
Id
ILI

I

I

I

---1-l--
II

I I

I

I

I

$I /’
(’
/

t
_-

-+
-1-”./-

IJ-“f-- I

-&;
1-

0
ml

Ln 0 Ln 0 0m
I

in
ml

I

OA3N 3AOEIV(133d)NOUVA313

R-32 - SURFSIDE
MIAMI-DADE COUNIY, FLORIDA





8—0?9

0
–8m

8–0m

0—0u3w

0—00

T r
II

I

I
I
I

0;
z!3’III

I
I

I

I

I -c
1=

I

I

I I

Ew
IA

I I
II

--1--4--
I

I

I
I
1

/
.

--
./--

I I
I

1-
0 m 0m In 0 in 0 m 0 in

I mT m-i- 1 I

0A9N MOW (133d)NOUVA313

R-34 =SURFSIDE
MIAMI-DADE COUNIY, FLORIDA



r
I

I

—

___

II
I

I
I
I
I

I I
I

II

I

I . .

\
\
/‘c

c
>
y
z

“a
a

o
0
0
ml

I

I

I_a>:c+
~1

-i I

/

I

/
I

I
I

I I

I
I

I
I

--1--1- i

I

I

I

I

+

.

J’
I

(
/\

_.

I

I

I

0+ –8
In

–o

1

1-
1

In 0 in 0 Ln
I

0 0
ml

II

(lA9N3AOW (133d)NOUW’13

R-35 - SURFSIDE
MIAMI-DADE COUNTY, FLORIDA





-----

%.

m o Lo o In
I

CWN 3A08V(133d)NOUVAT13

o
m

I

T-37 SURFSIDE
MIAMI DADE COUNIY, FLORIDA





L

-—.

I T
I

I

I

I
I

-4-
1

I

I

I

‘J“---

1

I

1

r
I

I

J

I

I

I

I

I

I

l--
I

I

/-
1(
I /)”

b
. /_—
I

I

1-
(JK)NMOW (133)NOI.BIAT13

“8m

–o

,, II

. .

u

T-39 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



II
I I

-k.L
l–

In 0

I
I

I

r
I

I

/--
I

I

10-
‘1

r#-
I

I

1-

/’
/ 0

(MN 3AOW (UY) NOI.M373

o
w

I

R-40 MIAMI BEACH
MIAMI-DADE COUNIY, FLORIDA



-.

I

I

I

I

I

I

I
I
I
I
I
I
I
I
I

Ocoo
OomoU)mo
v- ml

T
I

I

;C
c
>
c
z

I “c
1=

r
I

I . .

.s
0
ml

CL
mwa

0 m 0 In 0 In 0 In 0
N I ml

m
-i- 7 I

m
I

0A9N 3A08V(133d)NOUVA313

o—oa

.s
o

‘8m

–o

R-41 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



TI

-.

I
I
I
I
I

I

I

I

I

;C
n
>
q
z

I “o
1°

t

a
>.
0
z“I

1
I

I I

E
g

I

I

I

I

-4-l--
I
I

I

I

I

I
.

/

+=-+==

l--
0
ml

in 0 0 U3
I

0 0
ml

1

Inm
II

(lA9NMOW (133J)NOUW’UH

R-42 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.s
om

.s
In
N

.~
o
N

o—o
In

o—o0

-8in

–o

I--

--

I

I

I

I

I
I
I
I
I
I
I

I

I

I

I

I

J

I

I

I

I -c
1=

I I

E
g/

I

/

/
II
)

t

I

I

I

I

--L1-
1

I

I

I

I
I

I
I

>/+-

1-

e
—

0 y 0 m 0 my y-i -i-

OAON 3A08V(1334)NOIM3B

o U3 o in
ml

R-43 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



>.

—

T
I
I

—

I

I
I

--L
I
I

I

I

I
I

1-
1
I

I

I

/
-f!

f

1, ---

I

/I
/

i
/

/

8
–0
m

n
w
n

E
w
I&

.s
o

–8
in

–o

o m o In o m
-

0 m o m
ml I m w

T 7- 1 I

ClA3N 3AOHV (1334)NOUVA313

R-44 ● MIAMI BEACH
MIAMI-DADE COUNIY, FLORIDA



-

---

(

i
L

1.
(
1
~
1
1
.

(
t
(
1
(

i}
(
(

;

(
(
(
:

(

i
(

(
(
1
I
(
(.

t
(
I

(
(
(

I

0
ml

I
I

/
I

T I

I

I
I

-b I

I

I

I

>—
/

.
.

\

0 m

I

I

b
I

I

I

‘z

I
I

4----

0

I

I

I

I

1-
In

I
o
-i

1

/

(lN)NMOW (133d)NOUVA313

/

I
om
I

m
ml
I

.s
o
?7

.8 m
ml

_s
o
GJ

o—o
Ln
Y

.s
o

–8m

–o

. .

R-45 - MIAMI BEACH
MIAMI-DADE COUNW, FLORIDA



II
I

I
I
I
I

I
I
I

II

o

I

I

1-
Ic

I +1

/
I

/ -,

/.

_——
r

—— / -

b

I

I

I

I

I

1---
I
I

I

I

/

I

{

ON)N 3A08V (133d)NOUVA313

o
ml

I

m
N
I

Ew
IA

R-46 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



r
.

c\

“c
,

L

a

- 4II I

Ocoo
0000mmo-- m

I
I
I
I
I
I

c

4 .-”

I

I

‘c
0
>
q
z

-0

+,

I
I

---1-

/

I

I

/

I

I

I

I

t m
1>
,q
z

-q
0

II

I

I

/
0.

/

(

I ‘,
-L ----

0 m 0 m 0 m 0 m 0 m
m Y Y I ml m

T -i I I

ClA3N3A08V(E@ NOUVA313

. .

-.

R-47 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



-.-.

-----

./
c

I

o
N

/

L\
1-

\
>

m 0

I I

I I

1- 1
10 1

I I

I I

I I

I I

Ill

J--L

/

I

/
/

In O’m 0 m
I -T T

OA9N 3A08V(133d)NOUVA313 ~

—

—

—

—

—

.8 0

—

o
ml
I

Ln
N
I

o0
m

o

CL
mwn

._

R-48 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.8
0m

.8
u)
ml

.8
0
N

.8
m-

_8o

“8m

–o

T
I
I

.-
.

L&
.9II

I

I
I
I
I

I
I
I

II

I

I

7+-‘D J

0(00mcnommo-v m

c1

I

I
I
I

[

I

I

4--1-----
I
I

I
I

(
.

(
L
~

(
i
.

[
t
(
1
(

I
I

[t
(
(

f

--

Ii
(
(
.

1-.
(

i
(

(
f
1
i
<
(.
I{
I

m 0 m
I

0 m 0m
I

mm
I

0
I I

CIA9N3A08V (133J)NOUVA313
1
(

I

R-49 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.—

I

1

I

I

I

(

/

.

II
I I

Lo
m
m

<

r

0-

7

I I

I I

I I

I I
I I

+

II

II

i

7///’/
/

\

1)

1
I

I

CWN 3A08V(J333)NOUVA313

,, II

. .

E
g

R-50 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



II H

T
I

I

r
I

I

I
I
I

. .

r

c
c
>
~

z

“c

J
I

I

)’i,

I

I

1

Euk
I I

II

-4 l--
I

I
I

L
I
I

/

-t-..
I

I

I

I

1-.

0 m
I

00
GJ

0 m

I I

OA3N 3A(I8V(133d)NOUVA313

I I

---

R-51 mMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA





---

I
I
I
I
I

I

I

0
ml

0

I

I

1-

Ic

In 0

I

I

I

I

I

I

I
“1

/

0

/

/ L

/

_-
1

L--l-

/
I
!

I

\\

‘l\

/

0 In
m

–8m

–0

,
I I I I

CIA3N3A08V(J33) NOUVA313

II n

. .

ws
m

nw
a

R-53 - MIAMI BEACH
MIAMI-DADE COUNIY, FLORIDA





,, Ii

T.._

..

&&i
Old
x>I

I

I

I . .

1-
Io

0

1n

I

I

kc)
1>
Iq

>1
q

+1

I

I
I

I

I

I

I
I

L—
I

I

---

1-
1

I \
\
I

I
I

/

0 m 0 0 0
m
1I I

0A9N 3AOSV(133d)NOUVA313

R-55 - MIAMI BEACH
MIAMI-DADE COUNIY, FLORIDA



.8
0
?7

.8
I.nm

.s
o
ml

o—om

rT I\

I
I
I
I

I

I

I

I

/
I
I
I

I

I

t Q

, >*

,q

z

-i
o

II

-i

7,

..
I

I

I

I

o—o0

–13m

–o

--1--+-
I

I

I

I

I

I

I

I

!3.If
-t-””

1-

-l’;
c

..

O@=s
I

(
(
L
L
(
c
.

t
(
~

0
G1

0 0m
I

mm
I

CKIN 3A(I8V(13Y)NOUW13
L

R-56 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



---

...

r
L

c\

c
(

.

(
\
.

(

<
(
(1
L
(
{
.

L

-o
3 -w

ClA3N3A(W (133)NOUVA313

R-57 -MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



--

I
I
I
I
i
I
I

o
CQ
m

,

o In o
ml

—

z

T
I

I

c
q
>
q
z

-c
c

I

I

I
I

I
I

J
I

I

I

I

--1--
I

I

-1’
-- --t”

-1

4----
I

I

1-
m

I
0

I

In

-i
0
m

I

OA3N 3A08V(133) NOUVA313

km
ml
I

,, II

. .

=
0
E

Ew
L&

R-58 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



r
I

I

T
I

I

I---- I .

II
I

I
I
I
I

I
I

II

. .

/

----1

\’
I
\

I -c

1=

I

I

I

--L
I

I

I
I

I

I

I

+-

1
I

I
1=

D(

\
/

---
-1-

Ew
I&

--

~

/

I
I
I

/
/

/.

1

(
1

0

-1’
c
(

—

/
+-
.——

S
-—

0-

\\

\

(
(
(

.

. 1-(

0 Ln 0 Ln 0 m 0 m 0 m
ml I ml ml7 T I I

0A9N 3A08V(1334)NOUVA313

(
I
.

tf

(
(

1

R-59 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



-—

.-..

I
I
I
I
I
I

0

I I

I I

I -o I

1° I

I I

I

I

I
I

o In
I

\

1\\\\

.

OASN 3A08V (J3d)NOUVA313

/

in
7-

0
ml
I

U3
ml

I

. .

R-60 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



I
/

T
I

I

c
a
>
y
z

“o
0

I

I

I

--1--
I

I

I

J=
/

J-

I
I

I

J
I

I
I

I

I

I

1---
I

I

J-’
I

-J’1’
If
I

l--

\
\

\

I

L
[\,\\\
I I

0
/

.s
o
n

.8
m
m

.8
0
m

o
— o

m

o
— o

0

-s!3
Ln

–o

a

R-61 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



T
I

I

I

I
. .

/
Ids
v))

T)f

,/’/

I

/

I I

E
g.-

(

i

c
(

(.

(
1
~
1
1.
(t(1(

it
((

<

i((..
(

i
(
j
(
(
I
1
(
(
.

t
(
I

(
[
(

I

I

I

I

I

l----1-- 1

1’I\I

I

I

I

-r

* /
{

4-
1

1-

/

<

0
7-

0
ml
I

CIA9N3A09V(133) NOUVA313

R-62 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA

—.



II
I

I
I
I

/
I I

II

I

Ii
1

In 0 In

T
I

I

I -c

1=

-k I

I

I

I

-4-
1

I

r
I

I

j
I

I

I

I

I

I

I
/,

0 0
-i-

I

I

I

1-
0
m

I

In
m

I

OA3N 3AOEIV(133d)NOUVA313

.8
0
m

.8
in
m

_g
ml

o
—o

m

.s
o

“8
UT

–o

E
w
IA

-—

R-63 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



-—

....

I I I I I I I I

.8
u)
ml

0
— 0

m

0 m 0 m 0
F

In 0 In 0
m

in
I ml

-i
mT I I

ClA9N3A08V(133d)NOUVA313

o
— o

0

–8
In

–o

-o
3 -i

. .

R-63 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.8
0
m

.8
In
m

.8
0
ml

0
— 0

m

0
. 0

0

-8 m

“o

I

I

r-.

I
I
I
I
!
I
I

I
I

I

I

c
c
>
q
z

-c
c

)
I

I

I

I

1 /// “ (

/

I /

I

I

I

I

.—
I

I

OJ

I
I

I

I

L-
Unm 0 0 0

-i

m

-i-

0
ml

I

m
w

I

OK)N 3AOHV(l@ NOUVA313

R-64 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA





-..

II
I

I
I
I

/’///
(

L
-.

-\
‘)

\

L
o In

TII

II

o

/

o
-T

/

/

/

/
/

/
/

tJA9N3A08V(133)NOUVA313

I /

7
I f/

/

f’f/

)

\

\

0
ml

I

. .

-...

R-66 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



T
I

I \ I\\\ I
\ 1

/

\

/

/

I ,
/

I I

I
I
1
)

.0

\

\

t

t

/

/

r
I

I

II
I

I
I
I
I

I I
I

II

. .

‘c
c
>
q
z

-c
c

I

I

“h ‘

I I

E
g

I

I

I

I

--L1-
I

I

. ,

I

I
‘/
I
/

1----4/
In 0 m

I

O/#N 3AOW (1333)NOUVA313

R-67 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



-

-—

Ln o In o

OA5N 3AOHV(1333)NOUVA313

in
-r

In
ml

I

R-68 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.-

6!)<“’

I I

i I

I I

I J-’
/ /

/

/
/

/

//

,/ )
/

\/’

/

/

/

/

I

J

/

I

\
\

7\\\//

o m o 0 0
v

in o U3 o In
N I w SJT T I I

OA3N 3AOW (13U) NOUVA313

w

3
m

Q
w
n

E
g

R-69 - MIAMI BEACH
MIAMI-DADE COUNIY, FLORIDA



T r
II

I

I
I

I
I
I
I

I

I

I

I

I
I
I

c
a
>
q
z

-o
0

J

I

I

I

I
I

*
n
>.
0
*I )

I I

E
gI

I

I

I

0
---+--

k’---1-1-
/(. I

I
/

/
I

l=-+’\J--—/ I I

I
/I

I

I
(
(

i’Jr,
I

II

1-
0 tn 0 In 0 Ln 0 LO 0 m
ml I w m

-i T I I

CINN 3AOHV(1311)NOUVA313

1
I

I

I

I

I

-—

RD70- MIAMI BEACH
MIAMII-DADE COUNN,FLORIDA



...

---

I
I

/
I
I
I
I
I

0 0 In
I

ClA3N3A08V(133d)NOUVA313

1

I

7//\

I

m
ml

I

Q
w
m

E
I&

R-71 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



R!
d?

,, II
s

a_

T_
I

I

I

I
. .

I
I

1
I

/

I

/

}
1

;C
c
>
c
z

I

I -c

1=
I

I

-i I

I I

I
I

I

I

I

--L1-C
r

7 /-0.
I
I

I

I
/

/,

/4
/

/
/

“c
.

/ /// -. —1 I

I
:
cc..

‘-.
7

;/

/ l--
0 In 0 m 0 y 0 m 0 In
m y ml

7- 7 I

OA3N 3AOHY(J.@ NOUVA313

R-72 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



-—-

-—

R
d

I

II
I

I
I
I
I

I
I
I

II

I I

I I

[

I I

I I

I I

I I

I I

I I

I I
/

---

/

/

m“

1,
I

I

I

I

I

1

/
I

I

/

f

1

I I I I

ClA5N3A(MV(133J)NOUVA313

-8
m

.8
m
m

.s
o
N

o
— o

m

.$3
0

–8
m

“o

R-73 DMIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



-—.

I

I

I

I

(

(

I

I
(

I

(
<

<

(
(
(
.

(

I

(
{
!
!
,
i

I

I

I
I
1

In 0 Ln 0

(INN 3AOHV(J3Y) NOUVA313

o
w

I

m
N

I

R-74 DMIAMI BEACH
MIAMI-DADE COUNIY, FLORIDA



“o
o “~
ml

.s
N

[

I

II“;//
.1
I

./

/

. .

n
_ z —

!3
Y

0=0
Como
mcno-- ml

I

“1
/1
I

“1
/

/
,

//;

/.

/7
1.

I
I

I
I

w

I

/’
/’

// /
I
I

I

I
—s

InT r /
r

//

(’/
II

I
I
I ‘\

\
\
\

;

/

1 / /
0,4’

{’
//”

I

/I/;“./
,0
..-. -/

1’ \L
I
I

I

I

–o
I

(IA9N 3AOElV(133J) NO11VA313

R-1 - GOLDEN BEACH
MIAMI-DADE COUNTY, FLORIDA



—

Omo
Como
mcno
7- N

I

~

/’
/

/’

{ /
/

/
r

I

/I

+

/,)

/

1)
1.

/ I
/

(IA3N3AOW (1334)NO11VA313

—z
1=

—s
m

E
w
IA

—0

R-2 =GOLDEN BEACH
MIAMI-DADECOUNTY,FLORIDA



-o
0 ‘&-j
m

II 11

I
I
I
I
I
I
I
I
I

I

o
m

If)

/

//

/’/”
/“
\

7

z

-c
c

I

I

I

I
I

I
I

I

I

I

A~/
“’/;
/“

I

I

I

I

I

I

I
I

r t
I I

\1.

~ ./

I /,r“0
0

I
I

m

/

6,
)

/

d///’ i
/’ /

I

/
/

/“

o m o u)
ml m7 -i I I

NO11VA313

.
&z
Ow
x>
. .

t
w
L

R-3 - GOLDEN BEACH
MIAMI-DADE COUNTY, FLORIDA



---

II
I
I

/
I
I
I
I

Ocoo
mcno
mmo
Yr N

-i
/-

/

//

/ ‘f r
‘ /“

I
I

a’
>
q
z

I

I
I

I
I

T
I
I

I
I

I

I
I

I I

I
I

//

/

/
/

/

//
/

1

d

i

/.
/

//
I

/

(lAflN3AOW (1334)NO11VA313

—z
1=

—8
m

—z
N

—o

-o
0 -~
ml

.

. .

R-4 - GOLDEN BEACH
MIAMI-DADECOUNTY,FLORIDA

.



“o
o -m
04

T
IC

1:
z

-c
c

r
I

I

I . .

II
I
I

/
I
I
I
I

I

7////// ///

I-i

/’
I

/

I

I / m
LLl
n

/

/

/

E
IAl
LI

I

I 1’

f--“/
I

I
-“—..

.J

o m o o o
c-l

In
ml,

I I I I

(IA9N3A08V (1334)NO11VA313

T-5 - GOLDEN BEACH
MIAMI-DADE COUNTY, FLORIDA



.
&&
Ow
x>

I

+

(/:f/“
/:——

T

z

-c
c

I

I

I

I

I

I

I

I

I I

v’/7
. ‘/

I

I

I

I

I

r

P-

/
I

/

/

/
/

/

/ ‘

/

/

0 In
I

3AOEIV(133d)

rl’.\
/’
/’ I
1“

IL
I I

h
I

/

NO11VA313

0
OJ

I

In
w

I

. .

Ck

n
w
n

>
0
Qc
I&

R-6 - GOLDEN BEACH

E
L1
k

MIAMI-DADE COUNIY, FLORIDA



T

[

“1’
//

1
1“

/
1“

1.

—
. .

I
I —

I
II
1“I

7/

I

)
I
f’”

,’~,
o
m
h

o
s

o
m
ml

\ —

I

I
I

T
I
I

i
I

nw
n

L
////

/’
/

E
u
L

—

/

/

/

/

L —

.

J /“
//

>“
I
I

‘/
0

0
N

0 In 0 0
ml

I

In
ml

I

(IA3N3AOEIV(U34) NO11VA313

R-7 - GOLDEN BEACH
MIAMI-DADE COUNTY, FLORIDA



-o
0 -~
G1

0
m
CN

—
. .

I

I

I
I
I
I
I
I
I

I o
0
0-

0
m
1=

o
0
In

o
0
GJ

o

—

+
/

/
/

1

/
—

I

I I

I /
/

I /

I
I
(

)
I

I
[
\
\

I \ I

/

/
/,

n
Ld
c1

/I

I

T
—

I

I

I —

—

I

#--f

0 m 0 m 0 m 0 In
I

3AOEIV(133d)

‘1 “1

NO11VA313

R-8 - SUNNY ISLES
MIAMI-DADE COUNIY, FLORIDA



I

I
“ I

/

I

1+

<v
u)

Ic I
I

I

z

-c
c

—

I
I

n
>

2

-i
/“

{

/)

/’
/’

+ / I
\

I

I
I

I

L/’/
///f

L
/

/“
/

/

/’f
I
I

I
I

1- /

/
I
I

1’
I /’

1

I

J.--r;
‘A

I
Il“/’

L 2
0m o o m

I
o m o

N
I

LO
ml

II I

ClA3N3A08V (KU) NO11VA3%I

R-9 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



II
I

I
I
I
I

I
I
I

II

-sI /

c
a
>
q
z

-o
0

—

I

I

I
I

I
I

I

I

I
I

T
I
I

1

I

—

I

I
I

//

/
/

/
/

/
/t

)/’
/

/“
/

1//////
/

/

o o a
I

o
I

0
ml

I

(IA3N3A08V (U3J) NO11VA373

.
&&
Ou
x>
. .

Q
Ld
a

R-10 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



-—

.

-—

1=
&

I I I I I I I I

.s
0
7

. .

Ew
L

R-11 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



I
“o
o -~
ml

—

_z
ml_lI

Ic
,>

. .

I

III
I I

n
z

— u
Y

I r,L
2

-c
c

—

—

I
i
I
I
I
I

I
1
‘n
>

-i

+

L
/////,/I

I

I
I

T
I
I

I

I nw
n

I

I /

T__l
E
u
I&

)’\II1.

/

I

I

/

p--+’1

“t

“)/

/“

/

-f

/“

\A
\/”

l.’ I

I

(IA3N3A08V (1334)NO11VA373

R-12 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



.-

-—-

..

I
I
I
I
I
I
I
I
I
I

ID

I I

I I

I

I

I

I

I

I

I

/“

OH‘1/
/“

I

I

I
I

I

I
I

r /
/’

I

(IA9N3A09V

/’

I
i
I
/

1/Iy/’ “
/

/ /

/

/
,

I

/

‘(l
II

/./
I

m o
I

t-n o m
G1 wT 7 I I

(J33J) NO11VA313

,, II

. .

CLw
n
2
0
CY
IA

E
u
I&

R-13 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



-0
0 -~
ml

,, II

I

I

I

I

I

I I

I

I

I

I
1

I

I

F I
\

I ‘\

I I
I

/

4 /
I ,1

[
/“’

I

I

I

(IA9N3A08V

/

/
/

/
/

/
/

) //
/“

/

/
/

/
-#----

/
/

/

/

_Li____
/

0

T

(133d)NO11VA313

7 I
“/

/
//

/.

/

/

I

In

“1
o
ml

I

. .

I
m

R-14 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA



I I I I I I I I
0 In 0
a

m 0 m 0 m 0 m
I m-r w7 I I

(IA3N3A08V (1334)NO11VA313

–o

R-15 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA





—

r

[.
[
L
i
;

/<,
,

L

o
ml

I
I
I
I
I
I
I

o

T
In

1~
s

-o
0

I

‘r

-*
o

I

I
I

/
/

I
I

1(

I
I

f
1
1
I

/

I I /

I

I
I

/

o o
I

(JA9N3AOEIV(133d)NO11VA313

I I I

E
u
L

R-17 - SUNNY ISLES
MIAMI-DADE COUNTY, FLORIDA





-.

I I I I I I I I

.%
ml

o
—o

0

–z
1=

(IA3N3A08V (1334)NO11VA313

. .

nw
c1

–o

R-19 - BAKERS HAULOVER INLET
MIAMI-DADE COUNIY, FLORIDA



—

I I I I I I I I

-o
0 -~
ml

.
O&
Ow

.Z x>
ml . .

(IA9N3AOHV (1334)NO11VA313

I
CE

nw
n

E
LtJ
I&

–o

R-20 - BAKERS HAULOVER PARK
MIAMI-DADE COUNTY, FLORIDA



.—

xi
d

I

/
I
I
I
I
I
I

/

A
(’

.‘y”

SiL\“
\

/

T

I

-1 I

I
I

I
I

I
I

I
I

C2
>

I

I

I

I

I

/’
/

/
/

7
/

/

/

/
/

/
/

/

/

//

/

/,

/

74
‘1/“
I
} I

/ /

/

In os m o- In
7 I

(lA9N3AOElV(1.334)NO11VA313

_z
m

.s
o

K-21 - BAKERS HAULOVER PARK
MIAMI-DADECOUNTY,FLORIDA



I
I

/’

)“
I-’ .“

y

/1

// “

T
Ic
,>

I
I

I

I
I

I
I

I

/

: ‘y.?

I

I

o

I
I /

[

/L//-’
1

I

I
I

I

I
1.

/
“1

I
J

. /;

/

o lo

(IAON3A08V (J.@ NO11VA313

—z
r=

–zm

—z
N

–o

. .

nw
n

R-22 - BAKERS HAULOVER PARK
MIAMI-DADE COUNIY, FLORIDA



---

II
I

I
I
I
I

I I

II

0-0coma
mao
7- ml

I
I

I
I

\ ,

\
+
.

I
I

I
I

I

I

I

/
I “
I ,;/

T\\
I

I

I

I
I

/

/’

/“”/
‘ /“

1
/)
Y
I

b

“1’/./
(

m o o m
I

o
I

o
ml

I

m
ml

I

aA9N 3AOGV (133d)NO11VA313

.

. .

R-23 = BAKERS HAULOVER PARK
MIAMI-DADE COUNTY, FLORIDA



I

I

II

I

/
I
I
I
I

<

z

-c
c

I

I
I

I
I

I_
//”

~/ /

/“
/“

1

I

I
I

‘r
I

/

I I

I
I I

/
/’////.

/“
/

//
/

CIA9N3AOEIV(133J)NO11VA313

E
IA
k

R-24 - BAKERS HAULOVER PARK
MIAMI-DADE COUNTY, FLORIDA



-o
0 -&=J
04

,, II

Oao
Cocmo
mmo-- ml

o
ml

m 0

./
/

I

I
I

I
I

I
I

I
I

T

/“ ‘

I
I

I

I

I
I

/
/

/

/

/’
/’/

/

,/

‘1”
!/

I
I /

; /

/
/

/

/

/
/“

m o m o m
I -r -i_

aA9N 3A08V (1334)NO11VA313

o
ml

I

a
ml

I

.
O&
Ow
x>
. .

CY

Ew
IA

R-25 - BAKERS HAULOVER PARK
MIAMI-DADE COUNIY, FLORIDA



I

I
I

/
I
I
I
I
I

I

/

I
I

n
>
q
z

I
I

I
I

I
I
I

~ //-

J“”
/“

I
I

I
I

I
I

I
1

c1
>
w
z

I
I

I
1,z\I
I

/

-/ “
t

“\

I \

“1\\I

I I

T/{///
/

// /

(JA3N3AOEIV(133d)NO11VA313

nu
n
x
o

E

-o
0 -~
ml

. .

R=26 - BAKERS HAULOVER PARK
MIAMI-DADE CONTY, FLORIDA



-

II
I

I
I
I
I

I
I
I

II

Omo
Wmo
mmo
-- ml

/

z

-c
c

I

&-

>:
w
z

I

I
I

I
.

/
f..

1

I

b“

I

I

I

I

I

I

I

I

I

I

1’

(t

f’

/

/
/

I
/

/

I /
1.

A’
/ I

I

/ I

aA9N 3A08V (1334)NO11VA313

–Is
r-

–0

.

R-27 - BAL HARBOUR
MIAMI-DADE COUNIY, FLORIDA



1
0
c

c\

,
c
r

.
c
cc
:

c
u
M
c
c
\
1-

c
n
c.
LJ

I I I I I I I I

nw
a

-o
0 -~
ml

,, II

. .

R-28 - BAL HARBOUR
MIAMI-DADE COUNTY, FLORIDA



II
I

I
I
I
I

I
I

/
II

.

7 “/

/f

).

T

I

I I
I

J__
‘ii
o

I

I

I

I

I
I

/

/

7/ /’

/
/’//

/
/

/

E
u
k

R-29 - BAL HAKBOUR
MIAMI-DADE COUNIY, FLORIDA



. .

T w
*
v
u)

2

“c
c

—

/

/

L/,//
/

/f

f

/

/

/“ /’
\
I

/
//

/,/-

0 o o m o
ml

I I 1- 1-

(JA3N3AOEIV(U34) NO11VA313

R-30 - BAL HARBOUR-.
MIAMI-DADECOUNTY,FLORIDA



o
\
c
IJ

:\
(/

,
c’

r
r

-.

0
ml

0 0

(lAflN 3AOW (133d) NO11VA313

o
In
m

E
Id
IL

0
In
N

0

R-31 - BAL HARBOUR
MIAMI-DADE COUNTY, FLORIDA





,
c
.

.
c
cc
:

c
u
uc
c.
L

L

<

--—
I——

/

)“.
‘\\

\

m o

I
I

I

I

I I

h
///t

I

IJI
m 0

I

I

I

I-i

&/l.,
I //

[
\

If
I ,)

-/-

1

I

I

I

/,’
//

I

I

P
iI
1’/
,1
I
/ !
I

/1
)“

/

0 0
ml.

I I I

(IA3N3AOW (13Y) NO11VA313

m
al
I

R-33 - SURFSIDE
MIAMI-DADECOUNTY,FLORIDA



L I I I -t-’

I
‘1

. I 1- 1

–z
r= CL

u
a

E
u
lA-

0“
0

0 I I
I I

I I

I I
1 I

–z
ml

I —4-=-’- I 1’ I I I I

–o
I I I I I I I I

o
-1

o o u)
I

m
w

II

(IA9N3A08V (133d)NO11VA313

R-34 - SURFSIDE
MIAMI-DADECOUNTY,FLORIDA





—

I

///
./7
,“

7-1I)
/

I

I
I

—

I
I

T //

//”
0 1

.

I

I
I

I
I

I
I

&1“

I/”

I

I

j

/’
//-

I

I

I

/’/

/

//
/ /

y
‘1

-l!_

I

I

/

(IA3N3A08V (133d)NO11VA313

E
IA
I&

R-36 - SURFSIDE
MIAMI-DADE COUNTY, FLORIDA



—

..

I

I

+

c)

>

q

x

r
I
I

I

/

I

I

I
I

aA3N 3A08V (1334)NO11VA313

.s
0

–s
In

–s
m

–0

E
u
I&

T-37 - SURFSIDE
MIAMI-DADE COUNTY, FLORIDA



I

II
I

0
m
al

m
m
u)

0

/

/,0
.0

7/
/“

T

2

-c
c

I

-i I

I
I

I

I

7 /
/1

/“ ,

/+-

/’

-/-

I

I

I

I

I

I

I

I
I

I’1
I

I
I

I

/’
/ / ,

/ /
/

/
/

I
/ I

I
I

‘}
Jt

m 0

aA3N 3A08V (J33d)NO11VA313

o
ml

I

m
ml

I

.

. .

n
b-l
C3

T-38 - SURFSIDE
MIAMI-DADE COUNIY, FLORIDA



—

1

II

/
I
I
I
I
I

z
-o
0

I I

/I

I

I

I n
w
a/

:
(

I
I

T’
/+-

/ ‘1/

I 1

I I

I

I
I
I

1-

m 0 m 0 0 m 0
ml

I

m
ml

III

(IA3N3A08V (1334)NO11VA313

T=39 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



c
c
:

r
.

.
!-

c
c
r
:

0
w

I
I
I

/
I
I

I

0

/

J//”

//

1“

/.

L------

L

T

2

-c
c

I
I

I
1/

I

I

I
I

I
I

I

I -i

I
I /’

I

),”

I
I

t

I

I
I

/

/

/
/

/
//

r /
/’

/

o

r
I
I

I
“1

i’

I

\

)

/

aA3N 3AOflV(1334)NO11VA313

In
G1

I

R-40 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



,

II
I

I
I
I
I

I
I

/
II

0-0
mmo
mcno
r- N

.
-1

7I

I

Ic

,>

-i .

.
2

“c
c

—

I
I

I

I

I

/“
//”

/“

I

I

1

I

I

I

J
(

I ,“
}“

/
/-

I

1

I

I

i---

/ /’

L ///,/

0 m 0
ml

m 0 m
I

(IA9N3A08V (1.334)

I

/

/“

/

o m o LO
N N

I II

NO11VA313

-o
0
m
,, II

. .

nw
n

E
w
IL

R-41 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



,, II

t

D Ill

I I

. .

I

I

I -t
1°

1 k I I

I
I

I

/
.

CY

I

I
I

a-
u
m

/

/

E
u
L

I
I

–s
m

–s
ml

I
I
m

I i I i I I I i –o
I I I I I I I I

o
ml

o o o
-T

o
m

I

3A08V (1334)NO11VA313(JA9N

R-42 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



-—

,, II

0?
0
s

r
I

I

. .

11
I

I I
I

I
I

/
II

z

-c
c

—

—

I

n

zco
a
al

0
0
0
N

I -i.
+

I

I

C/’/
///

/“

I

I

I

I E
w
IL

/

I /
I

I
/1,

\
\

1
/

I

t’
-t”

2 /
/’

I
I

I
I

I \

o m
7 -r

m
ml

I

aA9N 3AOEIV(HY) NO11VA373

R-43 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.
O&
Ow
x>

I

I

I 7I
“1

I;
“1

I

“1

“1

1’

i
/!

I

/4’

—

—

—

. .

o
0
0

I

I

I

I

I

I

I

I E
w
IL

+
,/’/

‘/“

1
L-

T r —

I

I

I

I

1“
/“

i
,/

/-’
. I

/

/
I

I

2A__
0 In

-i-

0
CN

I

m
m

I“1

(1334)NO11VA313aA3N 3A08V

K-44 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.-

-—

—.

II
I

I I

0-0
Cocno
000
Y- ml

I

I

I

I -i

I?

3
-J
z

I

I

4 I

I
I
\

I I

I ,J

I

I

I
I

0 m o
al

a o m o m o Ln
I N7 NT I I

(IA9N3A08V (1334)NO11VA313

R-45 - MIAMI BEACH—

MIAMI-DADE COUNTY, FLORIDA



. .

.—

-.

7

u
T

n
\

c
c
2

,-
r
.

c
c
c
:

c
c
r
II
c
r

I I
0

I I
0

I I

(IA3N3AOEIV(133d)NO11VA313

I I
o
al
I

_z
m

—o

m
m

I

“o
o -&-j
N

,, II

. .

L1

R-46 - MIAMI BEACH
MIAMI-DADE COUNIY, FLORIDA





-o
0 -.&)
N

.

o
ml

II
I

I I
I
I

I
I

Oco
ma)
mm--

7

+

r
I

I

f

/

0 0
I

-i
0

I

I

1

I

I

I

------+

/’
/’/

/“
/“

/

0 m

aA3N 3A08V (1334)NO11VA313

0
ml

I

.
&!iz
OLLI
x>

R-48 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.

.

----

0U30
Oox)g

-- ml

f

/

7

I

-i I

I
I

I
I

7I
I

I

I

I
I

I
I

I
1

n
>
c+
z

I
I

/

f

I
1/

\
\

I I
/

1,
-/

1

I

I
I

7
i//

/’/

0 m 0
ml

m
7

0 m
I

(IA9N3AOEIV(1334)NO11VA313

n
w
c)

R-49 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



II

/
I I

I

I
I
I

II

Om
mm
mm

i

/“
I
I

I

/‘
/ /“

i

\ /

I

I
I

I
I

7 /
/,”

I

I

I

I
I

I
I

‘n
>
p
z

I
I

I

I

/

/
</

/’./

(I/ /“1
/

I

I

/
1

./

1
1“

If,.4

aA3N 3A08V (133d)NO11VA313

nw
n

-o
0 -&)
ml

.

. .

w
2
v
(n

R-SO - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.Z
ml7 r1“

I

I

I

I

I

I

) I

/“
/

+

/’
“/

/

/’
L3-JzI /r I

I I ,“

Jt
/’

(

1~
1,

I
///

E
w
k

I/

I

I

I I

I I

I

I

I
I

0 0
ml

I

In
ml

I

(IA3N3AOGV (1334)NO11VA313

R-51 - MIAMI BEACH--—

MIAMI-DADE COUNTY, FLORIDA



I

/“

/

/)1
I

i

I II

I I
I i
i I

o

E
id
h-

o m o o
I

aA9N 3AOEIV(133J)NO11VA373

/ I II o

-. R=52 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



/

/’
/“

L///
/’

/,

I

I \
1“
I \
1.

\

/

0A9N 3A08V (133d)NO11VA313

n
Id
n

x
o
CY
I&

E
u
k

R-53 - MIAMI BEACH
MIAMI-DADECOUNTY,FLORIDA



<

/
/

/‘/
/>

L

I

1’

L /’/
,//

/// I
/“

(IA3N3AOHV (133J)NO11VA313

R-54 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



-.

0
ml

m o 0

I

aA3N 3AOEIV(133d)NO11VA313

I

o
ml

I

m
m

I

-o
0 -&-J
N

0
m
N

. .

0
0
0-

0

R-55 =MIAMI BEACH
.

MIAMI-DADE COUNIY, FLORIDA



(

i
[
L

c
.

(
L

i

(
.

<

[
k
(
L
[
:

;
)

(
(

;
(
.

.

.

(
(
(
:

(

i
(

<

(
(
L
L

(

(
.

[

L

(
c
[

L

II
I

I
I
I
I

I I
II

./

‘-ii
\“

I
I

a
>:
q
z

I
I

I
I

I

k“
/“

I
I

I
I

z

-in
0

I

3=
-1
x

I

I

I
I

/
//’

/“/’
//

/ /’ .’

/’ //
,/ /
.

o m o
ml

m o m o
I

m o m
ml ml7 7 I I

(IA3N3A08V (.133d)NO11VA313

-o
0 -&J
G1

,, II

. .

E
IA
iA-

R-56 - MIAMI BEACH
MIAMI-DADECOUNTY,FLORIDA



-..

r
L

c
.

L
L

i

(

(
c
r
.
.

c

c
c
u
uc
c
.

t

L

I I
0

I
Ln

I
0

I

CIA3N3AOHV (133d)NO11VA313

I
o

I

I

I

I

o
N

I

–o

m
ml

I

_s
o
7

–z
1=

n
bJ
n

L

R-57 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.

-—

0
ml

II
I
I
I
I

0

.—

/’

I

I

I

I

T
‘“l

I

~

,.w -
/

I

I

,

.

I

I

I

I

I

,~
I

/

(

I ‘\

I ()

\
\

/

/’
-1. -“

I

I

I

J

o In o
I T

(JA3N3A08V (1334)NO11VA313

/

L/
/

/

I

0
N

I

E
w
IL

“o
0 “~
m

. .

R-58 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



1
I
III

/
I I

I

I
I
I

II

. .

I

/

I

II I

I

/“

I

I /

<

1/”

/

I [
l\v\

/’
1

lzO

7

/
/

/ E
w
k

I

I

,L”——

I

I

1“

<

I
I

m 0 m 0 u)
I

0 0
ml

I

In
ml

II

(Em) NO11VA313

K-59 - MIAMI BEACH
MIAMI-DADE COUNIY,FLORIDA



0
al

/“’
I

$/)1’
‘/

“)‘\

I
-

4
////,‘/

/“

u) o f) o
ml

I I I I

CIA3N3AOEIV(1334)NO11VA313

K-60 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



lCjl Ill l’\

‘\
“\

I \
“ ‘\\
I

ml

-l13:!lli
I I I 1 I 1 1, II 1 1

z

P
I

I
I
I

/’
/“ “

/“ //
j#’,/

/ /’ o
m

/-
/

—
/“

I I I

I
I I

)
/

&

1
/’

/

I

-0
0 -~
m
,, H

in

o
1

,
I I I I I

m

o
OJ

o m o m
I

o

I

aA9N 3AOGV (1334)NO11VA313

0
ml

I

. .

I / , I I 1 I I I I I I I o

E
Id
lA-

R-61 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



7

J
\
I
I

I“’l
I
I

I

I
II

I

I
/

I
I
I

II

. .

I I

I I
I

‘J
+/

d
/“ /

/
/

/

/
I

/

/

/

1/
////

I

I

,/

/l

.

/“

E
w
IL

/“

I

I 7’
1

I

“7
/’

I </

-L
I
I I

m 0 0 0 0
ml

I

in
m

II I

aA9N 3A08V (1334)NO11VA313

R-62 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



TI

/

I
I]1

I

I
I
I

I
I

1!
+

1’
/’//

I
I

n’

I
,
I

/’-i ~

I
I

I
I

/
/

r—
/

I

I

I

I

I

I

.J

I

I
I
1

J
o

-r
0
N

I

m
ml

I
I

3AOEIV(1334)NO11VA373

R-63 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA





-.

II
I

I
I
I

I

I

I

I

T >:q
z

-he,

T
‘ k?

1“
I

‘1
1I
1“ I

---b
i4. I

1“

r
I

I

I

I
I

I
I

I

I

I
i

/

/“
/

F/ \
\

/“’
/“

I

o m o
ml

m o m o m o m
I N

T
mT I i

(IA3N3A08V (1334)NO11VA313

R-65 -MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



I

1

I

I
I
—

c

I

I
I

I

I
I

I

I

/

0
ml

u) 0 Lo 0 m
I

/ /’
_.-z._///

/

/“

0

‘1

7//’
/

/
/

/

/

CIA9N3A08V (1334)NO11VA313

R-66 - MIAMI BEACH
MIAMI-DADECOUNTY,FLORIDA



-o
0 -~
ml

r

<

c
t

;
r

l--
m

‘\
\
\

0 m

lT
Ic

1:

I
I

/. -r-/

I
I
I

I

I

A
IL-

I
I

I IrI /

I /“
/

/“
I

I I
/“

I

0 LA
I

7“/
\l
./

/
)

/.
/

/
/ I/.

/

/

0 m

I

(IA3N3A08V (1334)NO11VA313

I

Ew
IL

. .

R-67 -MIAMI BEACH
MIAMI-DADECOUNTY,FLORIDA



I

I

I

I

I

I

J

/

<“l

i

I

I

I

T /
I /“
I /“

/
I /{

‘/

7/.I
)“

// /
/.

/

I

I

I

I

I

/

/
+---

u) 0s m 0 m 0
I

u) 0
mlY -r I

aA3N 3A08V (1334)NO11VA313

E
u
LL

-0
0 -w
OJ

,, II

. .

R-68 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



m 0
%

In
-

0 m 0
I

m 0 u)
G1

7
-1

-i I I

(lA9N3A08V (133d)NO11VA313

E
w
I-I_

R-69 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



c
P
I

Q\
c

t-
c-
LL—

c
B
n

LO 0 0 u)
I

0

I

aA9N 3AOEIV(B34) NO11VA313

o
ml
I

m
ml

I

o
0
0

--
.

Q2k
Ow
r>
. .

0
m
r=

0

b.

R-70 - MIAMI BEACH
MIAMI-DADECOUNTY,FLORIDA





..

-.

-.

( t//
f

///
0

‘\
\
(

;

‘/

T
Ic

I
I

2

-c
c

—

—

I
I

/
./”

I

)’

I
I

I
I

0
>
w
z

-i
0

I

I

ti

I

1/
/

1, ‘
-1

I /
J’

1

I

I
I

I
f

,
/

7/’///
1/‘ /’

/’
)

/

t

o m o u) o m
I

3A08V (1334)

o In o In
G1 N7 7 I I

NO11VA313

. .

u
d
u
u)

n
w
n

z
0
CY
IL

E
w
L

R-72 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



.—

-—

Om
g)

I

I
1

I -*

I /’
/ /

/
/

\ [ /- \ I II 0

m u) 0 m
I

0

I

(JA3N3A08V (133d)NO11VA313

o
ml

I

In
m

I

E
u
IL

R-73 MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



l_i
1~

1:
2

-c
c

I

7- 1
I
I /

/

II

I
I

/

I
I
I

II

,

/- /

+

1/1

4

/“
I /“

/
E
w
Ll-

–s
m

I 4

1“/
–s

m
I

I

I

I

i

I
1
\

I-J
I
\
I
I
I

/
0

./

I
I

q)

–0

0
al

In 0 0
N

I I I I

(IA9N3AOflV(J@ NO11VA313

R-74 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



II

I
I
I
I
I
I
I

co
m
a)

o
ml

In

/

/,=-
./

7/
;J

T

I

I
I

I
I

T //,“
/ I

/+

/-
./-

I

I
I

//
1 7
///
/“

/

m 0 m
I

“141.

I’1
I

I

I

1

/

/’”

(IA3N 3AOW (H) NO11VA313

0
ml

I

m
ml

I

T-38 - SURFSIDE
MIAMI-DADECOUNTY,FLORIDA



.

m
q
1-

11
I

I
I
I

1----
<

7(//’///
/“

L

aA9N 3AOEIV(EM) NO11VA313

T-39 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



I

-

I [1
I

I

Y /’
L,

/

—.

/“
f .~”

//
1“

/.
/
/

.

\.\

7“I’1
-lJ “

/v
i------

/’

/

/
/

/
//

r /
/“

/

L

I

I
I

I
“1

1’
I

\
)

/
/“

o @
al

o m o
Y

In o m o u)
I ml al

-i_ T I I

aA3N 3AOQV (133d)NO11VA313

II

. .

h
(n

R-40 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



I

.

I
I

—

—

/“.i”

1

I

I
I

I
I

I -i

I
I <

J(

‘ /“y

///--
I

-t
I

I

i--

L /’
//

/
,/

I /“
/

$/[//
/’/

I

/

/

I
“)

I

aA3N 3AOflV(llqd)NO11VA313

E
w
L

R-41 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



—

—

II
I

I
I
I
I

I /

1!

0
ml

In
s--

0

I I

-J---=L
I
I

I
I

I
I

m o

I
I

n
>
q
z

-i
o

I

1“ \\

I I/’2//>’I
I
I

/‘
/“

/

)

Ln
I

(IA9N3A08V (I.@ NO11VA313

I

I

t
I

/

U)

I

o
m
I

m
ml
I

II
w
C3

E
w
IA

-o
0 -~
m

. .

R-42 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



I I I I I I [ I

aA3N 3AOEIV(J.334)NO11VA373

-o
0 ‘&-J
d-

,, II
zs_

-

“1=
Wzl
x>
. .

Iii’
w
Ll-

R-43 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



/

/“
/

L\
o Ln

r
I

I

I
I

I
I

I

I
I

o In
I

aA9N 3AOElV(1334)NO11VA313

U)
N

I

“o
o -&-J
Cw

–R
ml

–o

02
n
u
n

R-44 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



I

10

I
I

I

?

Ii

I I
I
I

I
I
I

II

I

7//’,“/ ‘

I

/

t
I
I

/

=F/“

I

/I

/,

/

I

I

I

I

I

I

I

0 a o

(IA3N3AOHV NO11VA313

R-45 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



o
ml

I

II
I

I
I
I
I

I
I
I

II

I -FeI

I

I

I

I

I

I

/

./
/ N I

/ I
I

I I

o

r

I
1

I

I

I
I

r.
I ,/

I

1

I

m 0 m
I

(IA3N

/

I

/

0 m 0 m
G1

-i_
m

-T I I

NO11VA313

-

n
w
n

E
w
IL

—0

R=46 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



7
Ic

1:

z

“c
c

r
I
I

I I
I
I
I
I
I
I
I
I

/

I

/
/

Omo
Oomo
Cmao-- ml

I
m
CL
LIJ
n

I J’” /’
1,

/“
.#

/’ E
Id
I-L.

I
I

—7

r
. I

I
I
Ic\

c
L
L

?
<.
i
(J I

I

I
I

II

\ I

l’\
I
I

/“
)’./

.
c
.

..
//

r

c
c
c

o
CN

m o In o
ml

In
w

o y)

I I I

CIA3N3AOflV(133d)NO11VA313

cc
c\

R=47 =MIAMI BEACH-

MIAMI-DADECOUNTY,FLORIDA



0
ml

1

m 0
7

r
/

T

I
--#--

>:
p
z

-i I

[
I

I
I

T..
,4’

}
---

I

I
I

“a
0

I

I
I

I /

+

1/’

I
/ I

\

I

I

I
I

0 m
I

,
----#-

/

0
I

I

I/J ~,/ y
I

/

m

(IA3N3AOHV (K@ NO11VA313

“1
o
ml

I

m
m

I

R=48 =MIAMI BEACH
MIAMI-DADE COUNIY, FLORIDA



L

-o
0 ‘m
ml

II 11
z

x_
-

.

Cl&
Ou
r>
. .

II

1’
,/

I
I

1
Id
-1
<
v
(n2

“c
c

I
1—

r--

?

/
/

/

/’/

I

I

I

I

I

I

1

1

I

I

I

I
I

I

I

0 0
W
I

m
W

I

u)
I

I

NO11VA3133AOEIV(133.4)

R-49 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



I

T
I
I

*

/

. .

/

I
I

I

--r
/“

I
I

I

1

I
I

1.

I /

ti (/
1/
I

\

I
I

“ JII
/1’
/

I

I
/

I

./

/
1“

IJd
I

I

I
0 m
G1

0 m 0 m 0 m 0 m
I CN 04T -1 I I

(IA9N3AOW (1334)NO11VA313

-o
0 -~
ml
,, II

. .

L1

*
C)
u)

R=50 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



o
m

I

I
II

I
I
I

/
I
I
I

_’lT

I

I

I
I

1

I

I

I

I
I

I
I

z

{

/

/’
“/

./

/’

/

0

I /

I
I

I

I

I
I

o m o In
I

I

i I

/ I

I I
I

)’I/’
/

—

—

—

m

I

o
m

I

m
N

I

. .

n
w
n

Iii
I&l
I-l_

(IA9N3AOW (W) NO11VA373

R-51 - MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA



I
I
I
I
I
I
I

/

T-

__rc
Ic

1:
z

-c
c

I

I
I

I
I

I

I

I
I

r
I
I

I
1

“m
0
I

3
-J
x

I
I

I y“
1/

r )/
II

I

I

I
I

/

/+
/‘/

+“

‘)
I

)

m
I

o
-r

3AOEIV(lW) NO11VA313

o
m

I

m
ml

I

. .

Qw
n

E
u
IA

R-52 =MIAMI BEACH
MIAMI-DADE COUNTY, FLORIDA


	Cover
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	1.0- INTRODUCTION
	1.1 Authorization
	1.2 Purpose and Scope
	1.3 Background
	1.4 History of Recent Beach Nourishment Projects (1996-2000)

	2.0- SHORELINE AND VOLUMETRIC CHANGES
	2.1 General
	2.2 Methodology
	2.3 Shoreline Changes
	2.3.1 Miami-Dade County Border to Bakers Haulover Inlet
	2.3.2 Bakers Hmdover /n/et to Govermn ent Cut

	2.4 volumetric Changes
	2.4.1 Miami-Dade County Border to Bakers Haulover Inlet
	2.4.2 Bakers Haulover Inlet to Government Cut


	3.0- REGIONAL SEDIMENT BUDGET
	3.1 General
	3.2 Regional Sediment Budget
	3.2.1 Miami-Dade County Border to Bakers Haulover Inlet
	3.2.2 Bakers Hau/over Inlet
	3.2.3 Bakers Hau/over /n/et to Government Cut
	3.2.4 Government Cut

	3.3 63rd Street Hot Spot Sediment Budget

	4.0- PRELIMINARY SHORE PROTECTION DESIGN PARAMETERS for 63rd STREET HOT SPOT
	4.1 General
	4.2 Design Parameters
	4.2.1 Beach Slopes
	4.2.2 Grain Size
	4.2.3 Storm Surge Elevations
	4.2.4 Typical Profile
	4.2.5 63’d Street Sediment Budget


	5.0- CONCLUSIONS AND RECOMMENDATIONS
	5.1 Conclusions
	5.2 Recommendations

	6.0 REFERENCES
	Appendix A
	Appendix B
	Appendix C



