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Thelocation of the Super-Port is proposed close to the two County’s common boundary, as an island
one mile out to sea, 3 miles long by 1 mile wide. Itsfoundation ison marine limestones.



The Purpose of a Super Port.

A new port issuggested to replace all four of Miami’sand Broward’sports,
both air and sea.

Broward’s Port Everglades hasreached its size limitation due to ecological
constraints.

Port of Miami can not expand South, the only direction left, duetothe
location of the Biscayne National Park. In addition, the port’s south docks,
which cargo and container traffic, islimited in itsdepth to 42 feet duetothe
National Park.

A common Super Port would reduce environmental pressures (noise, fuel
spills, transportation congestion, etc) and increase security (controlled
access, etc).



The Kansai Artificial | land Airport.

In the 1960s, when the Kobe-Osaka region wasrapidly losing trade to the Tokyo area,
their planners proposed a new airport near Kobe and Osaka, but 5 km out to sea.

The construction of Kansai was started in 1987, by building a sea wall of rocks and
48,000 tetrahedral concrete blocks. The sea wall wasfinished in 1989. Then thefill
began, and amounted to 21 million cubic meters. This Phase-Onerequired 10,000
workersto invest 10 million work hours of labor over 3years. The effort required 80
shipsto lay the 30 m layer of fill over the sea floor inside the sea wall.

In 1990, a three-kilometer bridge was completed connecting the Kansai island to the
mainland at Rinku-Town, at a cost of $1 billion.

In 1994 the Kansai island air port opened. However, their engineers expected theisdand
to settle 12 m in 50 year s. Instead, by 2000, the settlement had been 11.5m. The
passenger terminal requires periodic jacking of all its 900 concrete columnsto remain
level. Therest of the 510 ha island has had problems with fuel tanks, roads, utilities,
etc. By 2008, theidand had sunk 8 meters more, for atotal of 20 m.

After 20 years of planning, 3 years of construction and several billion dollar s of
investment, the project has become the most expensive civil works project in modern
history.



An additional expansion is now underway for another runway (seerigsin the
foreground). The new 545 haisland is being built in deeper water (19.5 m instead of the
18 m for thefirst idand). The soft alluvial clay layer is26 m thick, so it isexpected to
settle even morethan thefirst island, probably in excess of the 18 m predicted. Using

Phase One settlement of 20 m in shallower water, Phase Two should be closer to 25to
30 m of settlement!






Kansai airport’s Phase One, seen in the background, is 2.4 mileslong and 0.6 miles
wide, built on the dredged clay from the bay bottom.



The Kansai engineersexpected theidand to settle 12 min 50 years, starting in 1994. By
the year 2000, the settlement should have been 4.5 m and instead it wasalready 11.5m! As
a consequence, the passenger terminal requiresperiodic jacking of all its 900 concrete
columnstoremain level. Therest of the 510 haisland has had problems with fuel tanks,
roads, utilities, etc. By 2008, theidand had sunk 8 metersmore, for atotal of 20 m.



In 1991, the construction of the airport terminal was commenced. To compensate for
the sinking of theisland, the top of the pile caps was connected to the ter minal
columnsthrough adjustable hydraulic jacks. The columnsare daily raised and fixed
by inserting thick metal plates at their base. The airport terminal opened in 1994.



The Miami-Broward Port.

Thenew Miami-Broward Super Port (MBSP) will not face the Kansai settlement
problems because, unlike Kansai island, which has deep clay soils at the bay’s bottom,
our MBSP would have limestone for mations at its base. These cemented soilswill
produce minimal settlement.



Finances. Miami | nternational Airport.

1) Themarket value of the airport’sland was
appraised at 48.6 Million in 2006.

2) Theland area is approximately 668 acres.

3) The appraised valueis $72,750 / acre.



Finances. Port of Miami.

1) Themarket value was appraised at $511
Million in 2006.

2) Theland isapproximately 60 acres.
3) The appraised value is $8.5 million per acre.

In contrast, the appraised value of an acre on
Fisher Idand (acrossthe channel) is$ 10 million.



Port of Miami.

The Port of Miami islosing
car go/container traffic to Port
Everglades.

It isalso losing revenue from
cruise shipsdueto growth
restrictionsand its open
conditions.

Cruise shipsare now leaving
Miami for smaller citieswith
better port facilitieslike
Tampa and Canaveral.

Cargo ship depths are now
limited and set by the bor der
incident with Key Biscayne
National Park.



Fort Lauderdale | nternational Airport.

1) The market value was appraised at $ 207 Million
in 2006.

2) Theland isapproximately 177 acres.

3) Thisrepresentsabout $1.17 million / acre.



Port Everglades.

1) The market value was estimated at $ 966
Million in 2006.

2) Theland isapproximately 2,190 acres.

3) This assessment isabout $441,000/ acre.



Port Everglades:

1) Although it isa very small port, it handlesa
lot of commercial cargo traffic;

2) Theport currently causesa lot of pollution
on itscoast and the area isconsidered
contaminated by most environmental
standards;

3) The port isdepreciating the land value
around it;

4) The port hasa narrow entrance channel;

5) The port hasreached itssize l[imit dueto
manatees and sea gr asses.



Selling the four portswould generate an income of about $ 1.73 Billion in
2006 dollars.

The Super Port’scost isestimated to be between $ 1.5 and 2 billion dollars.

|f the construction can be done through a concessionaire method, the pay-
back period could befrom 30to 50 years.



The Super Port.

The Super Port will
be built just south of
the county line.

It will serveboth
counties by
alleviating both
airlinetraffic and
seaport trafficin
both counties.

A Bi-County Board
will run the new
port for their shared
Interests.



The proposed location of the new island port about 1 mile off-shore..



Project Phasing.

Phase | — Political.
- Political Support and Fiscal Backing.

Phase |l — Start Project.
- Permits
- Acquisition of landsfor transportation routes;
- Commence building the causeway;
- Commence dredging and compacting the initial site.

Phaselll —Seed Ide.
- Build Runway No. 1(36-18);
- Terminal No. 1;
- Ship Terminal No. 1.

Phase |V — Continued Growth.
- Pending Future Approval and design;
- Moreship and airlineter minals.




| nfrastructure Connections to the New Port.

Partl: William-Lehman Over-Pass;

Part Il: 203rd St Over-Pass,

Part IIl: Tri-Rail Extensions;

Part IV: Thenew Aventura Station;

Part V. Metro Extension (Dependent on Miami-Dade).



Salient | nter-Modal Connections:

- Part | William-L ehman Over-Passto |-95.
Overpassover William Lehman Causeway which will consist of six traffic lanes
and two passenger train lines.

- Part |1 203rd St Over-Passto |-95.
Over-passwill connect the 1-95 to the William Lehman Causeway.

- Part I11 Tri-Rail.

Proposed extension of the Tri-Rail system to extend to the new port from 163rd
St Station Golden Glades and from Sheridan Stations. Thiswill represent dual
owner ship of the port. The connection to the Tri-Rail will extend south into
Miami-Dade to what isnow the Miami International Airport Station and north
into the existing Broward Stations.

- Part IV New Aventura Metro Station.

The Golden Glades and Sheridan trainswill meet up at the new Aventura
Station across from Aventura Mall to be built between NW 26th & 27th Ave and
195th & 202nd Street. The Aventura Station will directly connect to the Port,
with the Aventura parking as short term and the Golden Glades/ Sheridan
Station parking aslong term.




- Part V Metro Expansion.

The expansion of Miami’s M etro-Rail
will facilitatetravel to the Super Port
and cheapen access for the general
public.




New rail connections from Tri-Rail to the Super Port.



Highway connections between 1-95 and the Super Port.






Breakwaters, Erosion and Scouring Controls.

Among the main issuesthat haveto be dealt with in the offshore port are ocean waves,
prevailing currents, erosion and scouring.

Themain protection is afforded by breakwaters.

Breakwatersare necessary in order to provide calm water swithin the port’s harbor
which allowsthe port operations, such as boarding passenger s boar ding, containers
and other operationsto run smoothly.

Port breakwater s and quays face the problem of erosion and scouring. Currents will
scour soil at the edges of breakwater s and quays, and eventually compromisethe
foundations on the seabed. If left unattended, scour will overturn the marine
structure.

Another source of scouring arethe propellersof ships. Thistype of scouring iseven
mor e aggressive than current scouring.



Breakwaters Needed to Surround the | sland Port.

When approaching waves hit the breakwaters, their power isconcentrated on these
structures and kept away from reaching the port. Thusthe breakwater s absorb the

ener gy of the waves.

Types of waves.
Thewallsof the breakwater have to deal with three types of waves battering them:

1- Breaking waveswith large air pockets,
2- Breaking waveswith almost vertical fronts, and
3- Non-breaking waves.

Types of waves.
Type 1 - Breaking with pockets, Type 2 — breaking with vertical front; Type 3 — Non-breaking.



Theisland may be protected with one of four types of breakwaters:

1) Wall Type Breakwater:

2) Rubble Mound Breakwater:

3) Floating Breakwater:

4) Compressed Air Breakwater.




A Vertical Wall breakwater isideal for the Super Port dueto itsfollowing advantages:

1) A wall type breakwater providesa larger area and enables a narrower entranceto
the harbor, thus per mitting greater protection of the harbor area;

2) It allowsthe harbor side of the breakwater to be employed in mooring ships (and
perhaps a future further expansion of the port);

3) An exact analytical analysis can be performed on thistype of structure.

4) Maintenance isamong the lowest.




A Rubble Mound breakwater isnot as suitable for the Super Port becauseit requires
very large volumes of rocks and boulders. These materialsare not available within a

short and easy hauling distance, and would become very expensive and time
consuming in their placement.




A Floating breakwater is effectivein reducing wave heights only for waveswith a
certain range of period (for example, periodslessthan 8.5 seconds).




An Air Pressure breakwater would be very costly. It isprimarily used for small harbor
entrances, and an island with a 8 mile perimeter would be prohibitive, and require
lar ge quantities of energy.




Sizing the breakwater cross-section.

Height abovetidelevel 1 to 1Y% largest tide height
Depth below water 1%4to 12 largest tide height and < 60 feet

Width  3height and < 2 x height

Thetide height = distance between its trough and crest.

For example:
Design for a 20 feet high wave. These are the dimension of the breakwater :

Height above water surface: 30 feet
Depth below water surface: 30 feet
Total height : 30 feet

Width : 45 feet
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Breakwater Terracing System of the Ocean Side.

|n areas wherethe seabed drops quickly to greater depth, such asin Super Port, a
terracing system can be used. It constitutes a series of leveled surfaces composed of
concrete blocks and supported by sheet piles. Sediments are expected, with time, to
fill the gaps between the sheet pileson top of the concrete blocks as shown in the

figure below.




Orientation of the Harbor Entrance and Protection Breakwater.

The study must develop data of the prevailing currents and winds.




Scouring and Erosion Control.

The disturbance of seabed sediments by the wash of ship@ propellersand by water
currentsresult in scouring and erosion under port quays and breakwaters. Thisin
turn hasa structural impact on them and might cause their failure.



There aretwo possible effective methods to prevent scouring and erosion. Those
are

1) Mastic or stone, cast-in-place sab;
2) Prefabricated geotextilefabric.

Both of them are based on the same material, Mastic, and the main differenceliesin
termsof casting in place or prefabrication onshore.

Prefabricated slabs using geotextiles and concrete.



Cast-in-place concrete mats laid against bulkheads and breakwaters.



In areas proneto severe scouring a Mastic/Stone M astic dlabs ar e effective. These
dabsarejust-cast-placed in front of the toes of a structure. Dueto their thermo-
elastic properties, M astic slabs are capable of following changesin seabed level. It
has been demonstrated that they can bend up to 90 without failing.









