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INTRODUCTION 


LOCATION 


The Port ofMiami is an island facility consisting of660 acres that is located at the northern 
part ofBiscayne Bay in South Florida. The city of Miami is located on the west side of 
Biscayne Bay; the city ofMiami Beach is located on a peninsula on the northeast side of the 
bay, opposite Miami. Both cities are located in Miami-Dade County, Florida, and are 
connected by several causeways crossing the bay. The Port is the southernmost major 
Atlantic Coast port (see Figure A-1 ). Referenced to other major South Atlantic Region 
ports, the Port is located 21 nautical miles south ofPort Everglades (Fort Lauderdale), 
Florida; 83 nautical miles south ofPalm Beach, Florida; 173 nautical miles south ofPort 
Canaveral, Florida; 306 nautical miles south ofJacksonville, the most northern port on 
Florida's Atlantic Coast; 386 nautical miles south of Savannah, Georgia; and 420 nautical 
miles south of Charleston, South Carolina. It is 144 nautical miles north ofKey West, the 
southernmost port in Florida. 

FEDERAL PROJECT 

The present Federal navigation project consists of: 

(1) An entrance channel, with a 44-foot depth over a bottom width of500 feet from the 
ocean to the beach line, with two rubble stone jetties; 

(2) An inner channel (Government Cut) with a 42-foot depth and bottom width of 500 feet 
from the beach line to the Fisher Island turning basin; 

(3) The Fisher Island turning basin with a 42-foot depth over a triangular-shaped bottom 
area; 

(4) A channel (Fisherman's Channel) with a 42-foot depth over a bottom width of 400 feet 
from the Fisher Island turning basin along the south side ofLummus Island to the Lummus 
Island turning basin; 

(5) The Lummus Island turning basin with a 42-foot depth and a turning diameter of 1,500 
feet; 

(6) A channel with a 34-foot depth over a bottom width of400 feet extending west 1,200 
feet from the Lummus Island turning basin; 

(7) A (Main) channel with a 36-foot depth over a bottom width of 400 feet from the Fisher 
Island turning basin west along the north side ofLummus and Dodge Islands to a third 
turning basin; 

(8) A (Main) turning basin with a 36-foot depth with a turning basin diameter of 1,650 feet 
at the west end of the 36-foot Main Channel; 
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(9) A channel with a 15-foot depth in the Miami River over a varying bottom width of 150 
feet at the mouth to 90 feet 5.5 miles inland; and 

(10) Maintenance of the constructed project. 

PURPOSE AND SCOPE 

The current project features for the inner (Government Cut) and Fisherman's channels and 
the Fisher Island turning basin were designed for Panamax container ships; however, the 
world container ship fleet has significantly changed since these features were authorized in 
1989. Since 1989, Post-Panamax container ships that were deployed in the Far East trade 
region (Europe/Mediterranean/Far East trade route) have become more numerous and are 
now deployed in the Pacific trade region (U.S. West Coast/Far East trade route). It is 
anticipated that within the next five years, Post-Panamax container ships will be deployed in 
the Atlantic trade region and will call at U.S. East Coast ports. Thus, one purpose of this 
economic analysis is to estimate the National Economic Development (NED) benefits 
associated with harbor improvements, specifically channel deepening, that are designed to 
allow for the efficient utilization ofPost-Panamax container ships. 

In addition to assessing the NED benefits ofchannel deepening, the economic analysis will 
also estimate the NED benefits of improvements designed to remedy navigation problems 
within the harbor that were identified in a letter from the Biscayne Bay Pilots to the Port 
Authority, dated October 23, 1997. The improvements call for widening the project 
channels at three locations. 

The first location is the outer entrance channel at Outer Bar Cut. "The currents in this area 
are variable and unpredictable, putting large deep draft vessels at risk when making their 
approach to Miami .... Several container ships have already grounded off Buoy 1." The 
Pilots recommended that the outer channel be tapered with an 800-foot wide entrance. 

The second area is on the south side of Government Cut between Beacon 13 and Beacon 15. 
In this area, ships are turning from one channel to another (Government Cut to Fisherman's 
Channel). "The strong currents in this area compounded by the necessity for the ship to 
have as little speed as possible, makes it important for the ship to have as much swinging 
room as possible .... Tugboats assisting ships in this area have grounded and sustained 
damage." The Pilots recommended widening the channel between Beacons 13 and 15 as 
much as possible. 

The third area of concern is the Lummus Island Cut (Fisherman's Channel), just south of the 
gantry crane area. Ships transiting the Fisherman's Channel pass extremely close to vessels 
docked at the gantry crane berths on Dodge Island. This results in a "surging" effect on the 
ships at the berths. Moreover, frequently vessels with on-board cranes have their cranes 
swung outboard 90 degrees, thereby blocking a portion ofthe channel. "Given the variables 
of wind, current, ship size, draft, etc., this creates an unsafe condition." The Pilots 
recommended that the southern edge of the Lummus Island Cut be extended 100 feet further 
to the south. 

2 




The number ofpeople taking cruises has been growing, and this growth is expected to 
continue in the future. In response to this increasing demand, cruise ship companies have 
been constructing larger cruise ships to carry more passengers. The largest cruise ships in 
the world are Royal Caribbean International's VOYAGER-class cruise ships. Two of these 
vessels, the VOYAGER OF THE SEAS and the EXPLORER OF THE SEAS, currently 
homeport at Miami Harbor. These cruise ships are 1,019 feet long and carry 3,114 
passengers. Because ofthe increase in size, both length and breadth, of cruise ships, the 
amount ofberthing area at the current cruise ship terminals has been reduced. To provide 
more berthing area for cruise ships, the Port is berthing small cruise ships at Cruise Terminal 
12located at the southwest comer ofDodge Island. Terminal12 serves Passenger Bays 183 
to 195. 

Because cruise ships will continue to increase in size, harbor improvements will be required 
to accommodate the larger cruise ships at Bays 183 to 195. Accordingly, NED benefits will 
be estimated for extending the current Federal channel from a point 1,200 feet west of the 
Lummus Island turning basin to the southwest comer ofDodge Island (Passenger Bay 195) 
and constructing a separate turning basin within this segment. 

The purpose of the benefits analysis is to estimate NED benefits associated with harbor 
improvements designed to accommodate larger, more efficient cruise and container ships 
and to eliminate or significantly reduce the navigation problems that have been identified by 
the Biscayne Bay Pilots. Because this is a General Reevaluation Report (GRR), the analysis 
was conducted at a level ofdetail commensurate with a feasibility study. 

PORT INFRASTRUCTURE 

The Port ofMiami is a 660-acre island facility created from two spoil islands, Dodge Island 
and Lummus Island. As shown in Figure A-2, the western end is Dodge Island, and the 
eastern end is Lummus Island. The Port is connected to the Miami mainland by two 
bridges, a 65-foot high, fixed span vehicular bridge and a road and a rail bridge linking to 
the Florida East Coast Railroad Company's main line track. 

The Port ofMiami is a "clean port", the designation of a seaport that does not handle bulk 
cargoes or potentially dangerous or hazardous cargoes such as fuel oil. The Port handles 
only palletized, roll-on/roll-off (RO/RO), and containerized cargo. In addition to cargo 
traffic, the Port ofMiami is also a major cruise ship port. It is the year-round homeport of 
the largest cruise ship in the world, the VOYAGER OF THE SEAS. As reported in the 
1999 Port ofMiami Master Development Plan (April30,1999), the Port consists of518 
acres of actual landmass. Of the 518 acres, 372.5 acres (71.9 percent) is devoted to cargo 
operations, mainly on Lummus Island, and 52 acres (1 0.0 percent) is devoted to cruise 
operations on Dodge Island. The Port also leases 34 acres from the Florida East Coast 
Railway at its Buena Vista yard, which is located approximately 2.5 miles northwest of the 
Port. This leased property is used as an intermodal container marshaling and storage area 
for transshipments. 

The Port of Miami is a landlord port, owned by Miami-Dade County, Florida and managed 
by the Miami-Dade County Seaport Department. The Port Director reports to the County 
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Manager. Facilities are leased to port users and operators. There are three principal 
terminal operators at the Port: Seaboard Marine, the Port ofMiami Terminal Operating 
Company (POMTOC), and Universal Maritime/Maersk. Seaboard Marine's container 
terminal and storage areas are located along the southern portion of Dodge Island and the 
southwest comer ofLummus Island. POMTOC's container terminal is located exclusively 
on Lummus Island, as is Universal Maritime/Maersk's (northeastern portion). The Port's 
infrastructure that supports cargo and cruise ship operations is identified in Table A-1 to 
Table A-4. 

The berthing areas are identified in Figure A-2. The berth specifications (length, depth, 
berthing area, and use) are shown in Table A-1. Cargo supporting storage (transit sheds and 
open storage) and gantry cranes are displayed in Table A-2. The specifications for the 
gantry cranes are shown in Table A-3. As shown in Table A-3, currently there are three 
Panamax and seven Post-Panamax gantry cranes; two super-Post-Panamax gantry cranes are 
scheduled to arrive in 2003/2004. Panamax, Post-Panamax, and Super-Post-Panamax 
gantry cranes are designed to reach across 13 containers (approximately 8 feet wide), 17 
containers, and 22 containers, respectively. 

In addition to gantry cranes, the Port's cargo handling equipment includes forklifts, 
toploaders, and mobile truck cranes including three Mi-Jack 850-P Rubber Tire Gantries 
(RTGs), which allow containers to be stacked 6-wide and 4-high. 

There are eleven passenger terminals that accommodated 3.3 million passengers in fiscal 
year 2000. The Port's passenger terminals are designated Terminals 1 through 5, Terminal 
6/7, Terminal8/9, Terminal10, and Terminal12 (see Figure A-2). The berth and terminal 
specifications are identified in Table A-1 and Table A-4, respectively. 

As identified in the Port's 1999 Master Plan, approximately 47.5 acres of the Port's land 
area is utilized by support facilities: parking, 17.0 acres; circulation and open space, 10.5 
acres; office- Federal Government, 8.5; recreation, 7.5 acres; office-miscellaneous and 
office-Seaport Department, 1.7 acres. 

CSX Transportation, Inc serves the Port ofMiami. The Miami-Dade County Seaport 
Department owns 2.1 miles of trackage at the Port ofMiami on Dodge Island, which 
consists of a main line track extending the length of the island and a four-track, closed-end 
intermodal rail yard. The main track on Dodge Island connects with the Florida East Coast 
Railway via a rail bridge. A connection with CSX Transportation, Inc. is effected through 
an interchange in the west part of the city ofMiami. Moreover, the Port is less than one 
mile from major highways: Interstate 95 and Federal Route 1 via Interstate 395, and 
Interstate 75 via Dolphin and Palmetto Expressways. The Miami International Airport 
(MIA) is located on a 3,300-acre site about five miles northeast of downtown Miami. 

There is a private petroleum facility at Fisher Island (see Figure A-2). This facility receives 
Number 6 fuel oil and diesel fuel by tankers and barges (integrated tug and barge units -
ITBs). The fuel is used solely for bunkering the Port's cargo and cruise ships, which are 
bunkered at the berth by tank truck or by bunkering barge. This facility has an 800-foot 
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long berth with a depth of 36 feet and 12 storage tanks having a total capacity of 667,190 
barrels. 

As reported in the U.S. Army Corps ofEngineers' Port Series No. 16 document (revised 
1999), within Metropolitan Miami and Dade County 12 companies operate warehouses 
having a total of over 1,000,000 square feet of dry storage space and over 6,000,000 cubic 
feet of cooler and freezer space. All except three of the warehouses have railroad 
connections, and each is accessible to arterial highways. 

Anchorage for deep-draft cargo vessels lies north of the entrance channel to Miami Harbor. 
There are no bridges crossing the shipping channels for Dodge and Lummus Islands. 
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Table A-1: Specifications for Current Berths (Bays)1 

Berthing 
Berth Length Depth Area 2 

Number (feet) (feet) (feet) Use(s) 
Bays 213,214,219 750 32 125 Cruise, RO-RO j 

(Passenger 
Termina16) 
Bays 1-25 j/ 

4 3,220 36 125 Cruise 
(Passenger 

Terminals 1-5 & 
10) 

Bays 25 j/ 
4 -38 1,600 36 125 Cruise 

Bays 38-45 1,680 36 125 Cruise 
(Passenger 

Terminals 8 &9) 
Bays 45-55 1,200 36 125 Cruise 
Bay55W 900 36 125 RO-RO, LO-LO 3 

Bay 59W 550 32 125 RO-RO, LO-LO 
Bay65W 690 32 125 RO-RO, LO-LO 

Bays 99-140 5,500 42 125 Container, RO-RO, 
(Gantry Crane LO-LO 

Berths) 
Bays 144-148 600 25 125 RO-RO, LO-LO 

Bay 154 670 25 125 RO-RO, LO-LO 
Bay_ 155 550 25 125 RO-RO, LO-LO 

Bay 165-177 1,450 25 125 RO-RO, LO-LO 
Bays 183-195 1,450 25 125 Cruise 

(Passenger 
Terminal12) 4 

Source: Port of Miami, 2000 Official Directory, page 53. Note: Ships' berths are noted with bay numbers that 
begin at the northwest comer ofDodge Island. Bay numbers increase in a clockwise direction around the port 
in increments of approximately 120 feet per bay. 
2 Linear distance perpendicular to the berth bulkhead. Based on the extreme breadth of the largest vessel using 
the berth, plus an amount for mooring fenders and cargo discharging equipment. 
3 Roll-On/Roll-Off; Lift-On/Lift-Off. 
4 Bay 183 is the Fisher Island Ferry Terminal. 
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Table A-2: Dry Cargo Facilities and Gantry Cranes 

Transit Sheds Open Storage Gantry Cranes 

General Location 
Number Cargo Space 

(Sq. Ft.) 
Area 

(Acres) Number 

Type 

Bays 213, 214, 219 
(Passenger 

Terminal6) 
Bays 1-25 314 

(Passenger 
Terminals 1-5 & 

10) 

2 93,000 

Bays 25 314 -38 
Bays 38-45 
(Passenger 

Terminals 8 &9) 

2 288,000 

Bays 45-55 1 119,000 
Bay55W 
Bay 59W 
Bay65W 

Bays 99-140 
(Gantry Crane 

Berths) 

230 4 10 3 Panamax 
7 Post-Panamax 

Bays 144-148 4 

Bay 154 1 36,000 70 4 

Bay 155 4 

Bay 165-177 1 73,500 4 

Bays 183-195 
(Passenger 

Terminal12) 5 

4 

1 Source: Port ofMiami, 2000 Official Directory, page 53. Note: Ships' berths are noted with bay numbers 
that begin at the northwest comer ofDodge Island. Bay numbers increase in a clockwise direction around the 
port in increments of approximately 120 feet per bay. 
2 Linear distance perpendicular to the berth bulkhead. Based on the extreme breadth of the largest vessel 
using the berth, plus an amount for mooring fenders and cargo discharging equipment. 
3 Roll-On/Roll-Off; Lift-On/Lift-Off. 
4 The Port of Miami has 300 acres of open storage. Of the 300 acres, 230 acres is located on the eastern end 
of Lummus Island extending east to west from Bays 99 to 148. The remaining 70 acres is located on the 
southern end of Dodge and Lummus Islands extending from Bays 148 to 190. 
5 Bay 183 is the Fisher Island Ferry Terminal. 
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Table A-3: Gantry Crane Specifications 

Area Lummus Island Lummus Island Lummus Island 
Location (Berths) Bays 99-140 Bays 99-140 Bays 99-140 
Number 3 7 2 
Type Panamax Diesel-

Electric, Traveling 
Gantry Crane with 
Hinged-Cantilevered 
Boom 

Post-Panamax 
Diesel-Electric, 
Traveling Gantry 
Crane with Hinged-
Cantilevered Boom 

Super-Post-Panamax 
Electric, Traveling 
Crane with Hinged-
Cantilevered Boom 

Lift Capacity 
Below Spreader 
(Long Tons) 

40 50 50 

Outbound Reach 
(feet) 

125 151 213 

Back Reach (feet) - 85 85 
Maximum Clear 
Hoist (feet) 

135 150 181 

Rail Gauge (feet) 100 100 100 
1 Source: For Panamax and Post-Panamax cranes: Ports ofMiami, Port Everglades, Palm 
Beach, and Port Canaveral, Florida, Port Series No. 16 Revised 1999, U.S. Army Corps of 
Engineers (NDC-99-P-4), page29. For Super-Post Panamax Cranes that are on order and 
scheduled for delivery in October 2002, Port Authority specification documentation. 

Table A-4: Cruise Passenger Terminals 

Passenger Terminal Location Gross Floor Area 
(Sq. Ft.) 

Year 
Constructed/Significant 

Renovation 
Terminal No. 1-5 North side of 

Dodge Island 
17,975 (each) 1969-1970 

Terminal No. 6/7 North side of 
Dodge Island 

150,000 1971-1972 

Terminal No. 8/9 North side of 
Dodge Island 

190,000 1978/1996-1997 

Terminal No. 10 North side of 
Dodge Island 

58,000 1986 

Terminal No. 12 South side of 
Dodge Island 

66,500 1988 

1 Source: Table 2.8, Cruise Passenger Terminals, 1999 Port of Miami Master Development 
Plan, April30, 1999. 
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CARGO MOVEMENTS AND FLEET COMPOSITION 

The Port ofMiami handles container, trailer, neobulk (united/bundled), and breakbulk 
(loose non-containerized) cargo. As shown in Table A-5, Port Authority records for fiscal 
year 2000 (October 1999 to September 2000) report a total of7,804,946 short tons of cargo. 
Containerized cargo, which consists of containers and trailers, represented 97.4 percent of 
all cargo: containers 61:8 percent, and trailers 35.6 percent. Neobulk and breakbulk cargo 
represented only 2.6 percent of all cargo. Cargo vessels recorded 2,424 calls, or 70.3 
percent of all ship calls (3,44 7). The cargo is carried on container ships, Roll-On/Roll-Off 
(RO/RO) ships, and Lift-On/Lift-Off (LO/LO) ships. The LO/LO ships have on-board 
cranes, and are primarily used in the Caribbean and Latin American trade, as many of the 
ports in these trade areas do not have gantry cranes. The trailer cargo is containerized cargo 
that is carried on RO/RO ships that, except for auto carriers, carry fixed-wheel trailers on the 
lower decks, and often carry containers on the upper deck. Most cargo is carried on 
"cellular" container ships that are designed to carry only containers. 

Most ofthe container and trailer cargo recorded at the Port is classified as general cargo, not 
otherwise specified (N.O.S.). Examples of individual classes are refrigerated fruits and 
vegetables, miscellaneous apparel, textiles, and foodstuff. Buses and trucks are examples of 
breakbulk cargo. Lumber is an example ofneobulk cargo. 

In addition to handling cargo traffic, the Port ofMiami is a major homeport for 17 cruise 
ships belonging to Carnival Cruise Lines, Norwegian Cruise Line, and Royal Caribbean 
International. These companies offer 4 to 11 day cruises. As shown in Table A-5, 
3,364,643 passengers embarked/disembarked, and 1,023 ship calls were recorded in fiscal 
year 2000, representing 29.7 percent of the total number ofcalls. 

The vessels currently calling at Miami Harbor range in size from small general cargo vessels 
to Royal Caribbean International's VOYAGER-class cruise ships (length overall, 1,021 feet; 
breadth, 156 feet; draft, 28 feet). The largest dry cargo vessel class is the Panamax class of 
containership (length overall, 965 feet; breadth, 106 feet; draft, 44 feet). A Panamax class 
vessel is a vessel with dimensions that allow it to transit the Panama Canal: 950 feet long 
with a beam of 106 feet, except for passenger and container ships, which may have a length 
of965 feet (lock dimensions are 1,000 feet long and 110 feet wide). The Panama Canal has 
a vessel draft restriction of39 feet, 6 inches freshwater (equivalent to 38 feet, 8 inches 
saltwater). 
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Table A-5: Miami Harbor Waterborne Commerce Fiscal Year 2000 

Cargo Short Tons 
/Passengers 

Percentage 
OfTotal 
Cargo 
Tonnage 

Ship 
Calls 

Percentage of 
Total Calls 

Container 4,827,102 61.8% 
Trailer 2,771,475 35.6% 
Other L 206,369 2.6% 

Cargo Tonnage Total 7,804,946 100.0% 2,424 70.3% 

Passengers 3,364,643 1,023 29.7% 

Total Ship Calls 3,447 100.0% 
1 Source: State ofthe Port 2001, Port of Miami. 
2 Neobulk (united/bundled) and breakbulk (loose non-containerized) cargo. 

PROBLEMS AND OPPORTUNITIES 

Channel Widening 

Channel widening measures comprise widening the seaward portion of the entrance channel 
from 500 feet to 800 feet (Component 1C), dredging the widener between buoys 13 and 15 
(Component 2A), and widening Fisherman's Channel approximately 100 feet to the south 
(Component 5A). The purpose of Channel Widening is to increase safety, reduce damages, 
reduce delays, and avoid increases in tug assist costs for the Post-Panamax vessels that are 
expected to call in the future. Ships have grounded at entrance due to currents. Existing 
conditions allow surging that prevents cargo vessels at berth from discharging or loading 
cargo when a vessel passes. 

In the without-project condition, as Post-Panamax vessels begin to call, grounding 
frequency and associated safety reduction and incurred damages will increase. Surging 
caused by passing vessels will worsen. The Post-Panamax vessels will require extra tug 
assistance. 

In the with-project condition, groundings will be significantly reduced. Surging caused by 
passing vessels will be lessened. Post-Panamax vessels will require less tug assistance. 

Benefits attributable to channel widening include: (1) reduced damages; (2) reduced delays 
(vessels holding until grounded vessel is removed and less interruption to discharging 
vessels); (3) increase in navigation safety; (4) reduced transit times; and (5) reduced tug 
assist costs. 
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Fisher Island Turning Basin Extension 

The existing Fisher Island Turning Basin is not large enough for the Post-Panamax container 
ships that are expected to call in both the without- and with-project conditions to turn. 
Without the Fisher Island Turning Basin Extension (Component 3B), these vessels can tum 
in the previously authorized 42-foot deep Lummus Island Turning Basin, but extending the 
Fisher Island turning basin would provide a closer place to turn for the larger vessels. 
Therefore, this increment would provide more flexibility in allocating turning basin use 
among vessels, leading to timesaving efficiencies. 

Shipping Channel, Fisher Island Turning Basin, and Lummus Island Turning Basin 
Deepening 

Panamax and future-calling Post-Panamax container vessels arriving to or departing from 
Miami Harbor cannot fully load because ofcurrent channel depths. In the without-project 
condition, this light loading ofvessels will sustain current transportation costs. Deepening 
the channel will allow vessels to more fully load, increasing efficiency. Benefits to 
deepening are reduced transportation costs resulting from the partial or full elimination of 
light loading. 
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METHODOLOGY 


GENERAL 


National Economic Development (NED) benefits will be assessed for the alternatives 
identified in the PROBLEMS/OPPORTUNITIES section following the methodology for 
deep draft commercial navigation analysis described in the Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources Implementation Studies 
and other relevant Corps ofEngineers analyses and policy guidance. 

Benefits equal the difference between without- and with-project transportation costs. All 
costs are adjusted to the base year ofthe project, 2010, and are then converted to Average 
Annual Equivalent (AAEQ) values using the Fiscal Year (FY) 2004 Federal discount rate of 
5.625 percent, assuming a 50-year study period. All costs are at October 2003 price levels. 
The benefits estimated for the separable elements of each alternative will be compared to its 
cost to determine its economic justification. The plan that maximizes net benefits (benefits 
less cost) is the National Economic Development (NED) Plan. The NED Plan is the Federal 
recommended plan, and may or may not be equal to the locally preferred plan. 

Specific procedures, assumptions and parameters for estimating vessel utilization savings 
(deepening benefits), vessel operational time savings (delay reduction benefits), and benefits 
during construction are discussed in the BENEFITS section of this Appendix under 
BENEFIT ESTIMATION PROCEDURES/ASSUMPTIONS/PARAMETERS. 

Please note that the same type of summary values in the tables presented herein, for example 
total export short tons for 2000, may not exactly match each other due to the rounding of 
values and/or to values obtained from different sources. These differences are insignificant 
and as such do not affect the analysis. 

DESIGN VESSELS 

A design vessel represents the largest vessel class that is expected to call over the study 
period of analysis. It is important to identify the design vessel(s) so that decision makers 
can be reasonably confident that the significant study and project costs will result in a 
channel design that will accommodate vessel traffic for the foreseeable future at Miami 
Harbor. As previously discussed, Miami Harbor is a "clean port"; that is, it does not handle 
bulk cargoes or potentially dangerous or hazardous cargos such as fuel oil. Accordingly, 
only two types of vessels need to be considered: container ships and passenger (cruise) 
ships. 

To identify the design vessels, the following steps were taken: (1) the world fleet and ships 
on order were reviewed using Lloyd's Register of Ships CD ROM., which includes ships on 
order through 2005; (2) future projections from companies like Clarkson's Research Studies 
were reviewed; and (3) cargo shipping companies and cruise ship companies were contacted 
to get their assessment on the largest vessels that will call at Miami Harbor in the 
foreseeable future. 
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The container ship design vessel research focused on Maersk, as (1) it is the largest 
container ship company in the world, (2) its fleet consists of the largest container ships in the 
world, (3) its vessels provide liner service at the Port ofMiami, and ( 4) its terminal 
subsidiary, Universal Maritime, operates a terminal at the Port ofMiami. 

Maersk advised the District that the largest container ships that it would use at the Port of 
Miami in the near-term future are its 6,600-TEU S-Class container ships that are 1,138.4 
feet long with an extreme breadth 140.8 feet and a design draft of4 7.6 feet. Maersk has 18 
S-Class vessels in its fleet, which are currently deployed in the Europe-Far East trade and 
the Far East-U.S. West Coast trade. 

In 1998, Maersk tested the utilization ofone of its six 6,000-TEU K-Class container ships, 
the REGINA MAERSK, at U.S. East Coast ports. The K-Class vessels are smaller than the 
S-Class ones. They have a length of 1,044.1 feet, an extreme breadth of 140.4 feet, and a 
design draft of47.6 feet. The REGINA MAERSK could not call at Miami Harbor because 
the Port lacked a turning basin to accommodate the vessel. With the construction of the 
previously authorized 1,500-foot diameter Lummus Island Turning Basin in the without
project condition, Post-Panamax container ships can call at Miami Harbor, albeit light
loaded, prior to the base year of the project. 

A review of the dimensions of every steamship company's in-service and on-order (through 
2004) container ship fleet in Lloyd's Register of Ships demonstrated that the Maersk S
Class vessels are representative ofthe largest container ships in the world fleet that will call 
on a regular basis at Miami Harbor. Therefore, the SUSAN MAERSK was selected as the 
container ship design vessel. 

Lloyd's Register of Ships was also reviewed for the selection of a cruise ship design vessel. 
Based on the review, the Royal Caribbean International's VOYAGER OF THE SEAS was 
selected as the design vessel for the study. It is 137,300 GRT, is 1,021 feet long, and has a 
beam of 156 feet and a design draft of28.2 feet. This cruise ship, which is currently calling, 
is considered the largest cruise ship likely to call at Miami Harbor for the foreseeable future. 
Presently, Royal Caribbean International has two VOYAGER-class ships calling a Miami 
Harbor: the VOYAGER OF THE SEAS and the EXPLORER OF THE SEAS. The draft 
requirement of the design vessel does not present a problem as the Main Channel has a 
project depth of 36 feet. Modem cruise ships are designed with drafts that can be 
accommodated by the shallow depths at their ports-of-call. However, the QUEEN MARY 
II, which is scheduled for completion in 2003, will be 1,131 feet long with a beam of 131 
feet and a design draft of32.8 feet. Thus, the QUEEN MARY II is 110 feet longer than the 
VOYAGER OF THE SEAS, but its beam is 25 feet less. Because it is longer, and could 
potentially call, the SUSAN MAERSK container ship with a length of 1,138 feet and a 
beam of 141 feet was turned in the Main Channel Cruise Ship Turning Basin during the ship 
simulation. There were no problems with turning the large container ship. 

Because of the growth in cruises, channel improvements, as well as a Dodge Island turning 
basin, are being considered for the Dodge Island Terminal Number 12 (south western side 
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of Dodge Island). In November 2001, Celebrity Cruise Lines' HORIZON began utilizing 

this terminal. The HORIZON is 682 feet long, with a beam of96 feet, and a draft of24 feet. 

Based on discussions with the Port, the CARNNAL DESTINY was selected as the design 

vessel for this project alternative. The CARNNAL DESTINY is 893.5 feet long, with a 

beam of 116, and a draft of27 feet. 

The specifications of the design vessels are summarized below: 


Container ship: SUSAN MAERSK. 

Length Overall: 1,138.4 feet. 

Extreme Breadth: 140.8 feet. 

Maximum Draft: 47.6 feet. 

Cargo Capacity: 6,600 TEUs reported by Maersk (6,418 TEUs reported in Lloyd's Register 

of Ships). 


For Berths (Bays) 213 to 219 and 1 to 50 at northwest side ofDodge Island using the Main 

Channel: 

Cruise Ship: VOYAGER OF THE SEAS. 

Length Overall: 1,020.7 feet. 

Extreme Breadth: 155.5 feet. 

Maximum Draft: 28.2 feet. 

Passenger Capacity: 3,840. 


For Berths (Bays) 183 to 195 at southwest side ofDodge Island using Fisherman's Channel: 

Cruise Ship: CARNNAL DESTINY 

Length Overall: 893.5 feet. 

Extreme Breadth: 116.6 feet. 

Maximum Draft: 27.2 feet. 

Passenger Capacity: 2,642. 
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BENEFITS 


PORT AND INDUSTRY TRENDS 

Cargo and Passengers 

Historical Cargo Traffic 
The direction of cargo movements for Miami Harbor for fiscal year 2000 is displayed in 
Table A-6. As reported in the Port's Performance Report (Statistical), September 2000, 
57.18 percent of commodity movements were inbound (foreign imports and domestic 
receipts). Of all inbound movements, 89.06 percent were foreign imports. Likewise, on the 
outbound side, 94.72 percent were foreign exports. Thus, the origin of inbound cargo and 
destination ofoutbound cargo are mostly foreign ports. Consequently, 91.48 percent ofall 
cargo was transported on foreign flag vessels. 

As shown in Table A-7, historically the annual distribution of import and export tonnage 
has been close with import tonnage representing only slightly more. Over the 1 0-year 
period 1990 to 2000, import tonnage has averaged 52 percent ofthe total annual tonnage 
with a tight range from 49.25 percent in 1992 to 57.18 percent in 2000. Slightly higher 
import tonnage reflects the general U.S. trade deficit situation. 

Table A-8 displays cargo traffic by trade region for fiscal year 2000. The South American 
trade region recorded the most tonnage with 24.18 percent of all cargo tonnage. The 
European trade region was a close second with 23.81 percent. The Central American and 
Caribbean trade regions recorded 20.48 percent and 15.47 percent, respectively. The Far 
East/Asia/Pacific trade represented 11.37 percent. Domestic, North American, trade 
represented 4.10 percent; and Middle East/South West Asia/Africa represented 0.58 percent 
of all tonnage in 2000. Thus, the Latin American and Caribbean trade region represented 
60.14 percent of all cargo tonnage recorded at Miami Harbor. This trade region along with 
the European and Far East trade regions represents 95.32 percent of all tonnage handled at 
the Port. As shown in Table A-8, except for the Caribbean and South American trade 
regions, import tonnage exceeds export tonnage. 

Historical tonnage for these three trade regions for the 1 0-year period 1990 to 2000 is 
displayed in Table A-9. These regions have historically represented about 96 (95. 7 5) 
percent of all tonnage handled at the Port. All three regions have experienced significant 
positive growth for both the 10-year period as well as the 5-year period 1995 to 2000, except 
for the Far East region. The negative growth in the Far East trade region is due to an 
exceptionally high amount of tonnage in 1995, which skews the compound annual growth 
rate. But, in fact the tonnage for the Far East trade region has remained stable from 1994 to 
2000 when excluding the tonnage recorded in 1995, varying within a tight range of805,330 
short tons in 1998 to 887,509 short tons in 2000. The European trade region has 
experienced the highest compound annual growth rates: 9.94 percent for the 10-year period 
and 14.28 percent for the 5-year period. 

The list of the top ten trade countries for Fiscal Years 1992 and 2000 are compared in Table 
A-10. In 1992, the Latin American and Caribbean countries dominated with 50 percent of 
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Table A-6: Miami Harbor Waterborne Commerce Fiscal Year 2000 

Inbound %of %of %of Outbound %of I %of %of Total %of 

U.S. Flag (Short Tons) U.S. Flag Inbound Total (Short Tons) U.S. Flag Outbound Total (Short Tons) Total 

Containers 390,306 79.92% 8.75% 5.00% 138,690 78.66% 4.15% 1.78% 528,996 6.78% 

Trailers 98,003 20.07% 2.20% 1.26% 37,562 21.30% 1.12% 0.48% 135,565 1.74% 

Other 50 0.01% 0.00% 0.00% 73 0.04% 0.00% 0.00% 123 0.00% 

Sub-total 488,359 100.00% 10.94% 6.26% 176,325 100.00% 5.28% 2.26% 664,684 8.52% 

1 Inbound %of %of %of Outbound %of %of %of Total %of 

Foreign Flag (Short Tons) Foreign Flag Inbound Total (Short Tons) Foreign Flag Outbound Total (Short Tons) Total 

Containers 2,756,323 69.34% 61.76% 35.32% 1,541,783 48.71% 46.14% 19.75% 4,298,106 55.07% 

Trailers 1,102,260 27.73% 24.70% 14.12% 1,533,650 48.45% 45.89% 19.65% 2,635,910 33.77% 

Other 116,244 2.92% 2.60% 1.49% 90,002 2.84% 2.69% 1.15% 206,246 2.64% 

Sub-total 3,974,827 100.00% 89.06% 50.93% 3,165,435 100.00% 94.72% 40.56% 7,140,262 91.48% 

Total Inbound 4,463,186 I Total Outbound 3,341,760 I Total 7,804,946 

%of Total 57.18% %of Total 42.82% 

J 
Source: Performance Report (Statistical), Metropolitan Dade County Seaport Department, September 2000. ! 
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Table A-7: Historical Tonnage Export/Import (Short Tons) 

Year Export %of Total Import % ofTotal Total 
1990 1,579,809 43.99% 2,011,128 56.01% 3,590,937 
1991 1,886,942 48.60% 1,995,342 51.40% 3,882,284 
1992 2,332,873 50.75% 2,263,608 49.25% 4,596,481 
1993 2,568,576 49.41% 2,629,716 50.59% 5,198,292 
1994 2,775,575 49.79% 2,798,677 50.21% 5,574,252 
1995 2,778,368 47.57% 3,062,447 52.43% 5,840,815 
1996 2,899,486 49.48% 2,960,052 50.52% 5,859,538 
1997 3,364,124 49.95% 3,371,264 50.05% 6,735,388 
1998 3,480,397 49.32% 3,576,267 50.68% 7,056,664 
1999 3,190,769 46.04% 3,739,603 53.96% 6,930,372 
2000 3,341,760 42.82% 4,463,186 57.18% 7,804,946 

Compound 
Annual 
Growth 

Rate 
1990-2000 7.78% 8.30% 8.07% 
1995-2000 3.76% 7.82% 5.97% 

Source: Port reports. 

Table A-8: Regional Cargo Traffic By Trade Region Fiscal Year 2000 (Short Tons) 

%of Region % ofRegion 
Region Export Total Import Total Total % ofTotal 

Caribbean 894,252 26.76% 313,280 7.02% 1,207,532 15.47% 
Central America 719,388 21.53% 879,169 19.70% 1,598,557 20.48% 
Europe 344,650 10.31% 1,513,975 33.92% 1,858,625 23.81% 
Far East, Asia,Pacific 278,311 8.33% 609,198 13.65% 887,509 11.37% 
Middle East, SW Asia, Africa 9,042 0.27% 35,840 0.80% 44,882 0.58% 
North America 78,347 2.34% 242,043 5.42% 320,390 4.10% 
South America 1,017,768 30.46% 869,682 19.49% 1,887,450 24.18% 

100.00%Total 3,341,758 100.00% 4,463,187 100.00% 7,804,945 
42.82% 57.18% 100.00% 

Source: State of the Port 2001, Port of Miami. I 
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Table A-9: Historical Cargo Tonnage by Trade Regions (Short Tons) 

Total Tonnage 
1 

Latin America & for the Three 
Year ! All Cargo Caribbean i %of Total Far East %of Total Europe %of Total Trade Regions i %of Total 

199o 1 3,590,937 2,428,389[ 8.40% 720,707 20.07% 3,450,877 i 96.10% 
-------+--

19911 3,882,284 2,697,3121 9.71% 660,511 17.01% 3,734,679' 96.20% 

--1992 . 4,596,481 
r- 

3,190,2811 
' 

69.41% 
--  ----1 - - ---t 

16.10%
I 

4,468,932 97.23%
----1 

I 1993 5,198,292 3,635,157 1 69.93% 15.06% 5,034,647 96.85% 

849,510 15.24%t-849.s!Or 15.24% 5,108,615 91.65% 
-~----------~-------1 

- _l_,0_§~_ _1_8.23%1 953,711; . .___ 16.33% I5,570,142, 95.37% 

63.96%1 873,6781 14.55% 944,856 15.74% ~,657 ,9121 94.26% 

14.98% 6,610,642, 98.15% 

4,815,156! I 1.41% 1,233,800 17.48%·- 6,854,2-86'-,-  ,-  97.13% 
- ----~--

I 

4,296,831 21.00% 6,583,854. 95.00%12_0__0o/o --1:45-5,37~ .. --------f---------------

4,693,539 __6~:!4_'VoL 887,509: 11.37%, ___1_.858,6~5!_ 23.81% 7,439,673 95.32% 

Compound l --------+-------
Annua1 1 

r-_----~-- -I-
Growth! 
---]---- ---~ 

Rate I 
I --1 

- ------1 7.98% i1990-2000! 8.07%1 6.81%j ---- ~139%1 9.94%--==1
----1------- -
1995-2000 5.97% 5.73% -3.58% 14.28% 5.96%i 

Source: Port of Miami Annual Reports. 
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Table A-10: Top 10 Trade Countries 
FY 1992 %of %o FY 2000 %of %of 

I 
Short Tons I 

-f----~---

Top 10 Import Countries Rank! Country Sub-total Total Country Short Tons Sub-total Total 

I Hong Kong 201,000 13.74% 8.88% Spain 522,699 17.39% 11.71% 

2 Venezuela 179,000 12.24%1 7.91% Guatemala 457,372 15.22% 10.25% 

11.28%! 
-------1----- r----

3 Honduras 165,000 7.29% Italy 345,302 11.49% 7.74% 

4 Colombia 165,000 11.28% 7.29% Honduras 344,387 11.46% 7.72% 

5 Guatemala 165,000 11.28% 7.29% Taiwan 301,107 10.02% 6.75% 

6 Italy 154,000 10.53% 6.80% Brazil 297,0731 9.89% 6.66% 

7 Japan 118,000 8.07% 5.21% Hong Kong I 241,241 8.03% 5.41%! 

8 Spain 115,000 7.86% 5.08% Belgium I 178,768 5.95% 4.01% 

9 Taiwan 114,000 7.79% 5.04% Venezuela I 163,047 5.43% 3.65% 

10 'Costa Rica 87,000 5.95% 3.84% Netherlands 154,185 5.13% 3.45% 
-r--

Sub-total 1,463,000 100.00% 64.63% 3,005,181 100.00% 67.33% 

Total 2,263,608 100.00% 4,463,187 100.00% 

Top 10 Export Countries Rank 

I Venezuela 434,000 28.70% 18.60% Dominican Republic 336,825 16.22% 10.08% 

2 Puerto Rico 186,000 12.30% 7.97% Venezuela 311,032 14.98% 9.31% 

3 Guatemala 165,000 10.91% 7.07% Honduras 284,979 13.73% 8.53% 
-~- -

4 Jamaica 152,000 10.05% 6.52% Guatemala 269,254 12.97% 8.06% 

5 Dominican Republic 110,000 7.28% 4.72% Jamaica 245,373 11.82% 7.34% 

6 Honduras 109,000 7.21% 4.67% Panama 169,305 
1 

8.15% 5.07% 

7 Panama 99,000 6.55% 4.24% Brazil 144,738 6.97% 4.33% 

8 Chile 89,000 5.89% 3.82% Japan 121,594 5.86% 3.64% 

9 Costa Rica 84,000 5.56% 3.60% Costa Rica 96,648 4.66% 2.89% 

10 Spain 84,000 5.56% 3.60% Chile 96,467 4.65% 2.89% 

Sub-total 1,512,000 100.00% 64.81% 2,076,215 100.00% 62.13% 

Total 2,332,873 100.00% 3,341,758 100.00% 

Source: State of the Port 2001 and 1993, Port of Miami. 
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Table A-11: Top 10 Commodities 
' 

FY 1992 %of %o FY 2000 %of %of 

Top 10 Import Commodities Rank Commodity Short Tons Sub-total Total Commodity Short Tons Sub-total Total 

I Refrigerated Fruit!V egetables 320,054 32.84% 14.14% General Cargo, N.O.S. 1,231,138 45.17% 27.58% 

2 Stone, Clay, Tile, Brick 223,352 22.92% 9.87% Tiles, Marble & Granite 544,486 19.98% 12.20% 

3 Coffee, Tea, Spices 87,264 8.95% 3.86% Fruits & Vegetables, Refrigerated 324,631 11.91% 7.27% 

4 Apparel/Finished Textiles 82,248 8.44% 3.63% Apparel, Miscellaneous 185,191 6.80% 4.15% 

5 Iron/Steel/Metal 50,571 5.19% 2.23% Lumber & Wood 95,628 3.51% 2.14% 

6 Canned/Preserved Fruit 48,558 4.98% 2.15% Iron, Steel & Other Metal Products 77,942 2.86% 1.75% 

7 Alcoholic Beverages 46,133 4.73% 2.04% Beverages, Alcoholic 77,423 2.84% 1.73% 

8 Seafood Refrigerated 41,287 4.24% 1.82% Beverages, Non-Alcoholic 71,417 2.62% 1.60% 

9 Plastic & Rubber Goods 38,115 3.91% 1.68% Coffee, Tea, Spices 63,820 2.34% 1.43% 

10 Spare Parts 36,892 3.79% 1.63% Paper & Paper Products 53,680 1.97% 1.20% 

Sub-total 974,474 100.00% 43.05% 2,725,356 100.00% 61.06% 

Total 2,263,608 100.00% 4,463,187 100.00% 

Top 10 Export Commodities Rank 

I Paper/Newsprint 118,131 15.62% 5.06% General Cargo, N.O.S. 1,289,256 63.70% 38.58% 

2 Spare Parts 101,001 13.36% 4.33% Textiles 169,217 8.36% 5.06% 

3 Iron/Steel/Metal 92,485 12.23% 3.96% Paper & Paper Products 146,603 7.24% 4.39% 

4 Textiles/Fabric/Carpet 77,200 10.21% 3.31% Foodstuff 86,273 4.26% 2.58% 

5 Trucks & Buses 71,480 9.45% 3.06% Building Materials 76,343 3.77% 2.28% 

6 Refrigerated Fruit!V egetables 70,909 9.38% 3.04% Spare Parts 61,755 3.05% 1.85% 

7 Non-Refrigerated Food Products 60,740 8.03% 2.60% Iron, Steel & Other Metal Products 52,726 2.61% 1.58% 

8 Construction Machinery 59,085 7.81% 2.53% Electrical Machinery Equipment 50,965 2.52% 1.53% 

9 Automobiles 55,722 7.37% 2.39% Machinery & Industrial Equipment 45,653 2.26% 1.37% 

10 Electrical Machinery Equipment 49,349 6.53% 2.12% Plastic & Rubber Goods 45,186 2.23% 1.35% 

Sub-total 756,102 100.00% 32.41% 2,023,977 100.00% 60.57% 

Total 2,332,873 100.00% 3,341,758 100.00% 

Source: State of the Port 2001 and 1993, Port of Miami. I 
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Table A-12· Historical Number ofTEUs 
TEUs 


1990 

Year 

373,851 

1991 
 408,034 

1992 
 519,954 

1993 
 572,170 

1994 
 629,259 

1995 
 656,175 


1996 
 706,217 

1997 
 761,183 

1998 
 813,762 


1999 
 777,821 

2000 
 868,178 


Compound 

Annual 

Growth 


Rate 

1990-2000 
 8.79% 

1995-2000 
 5.76% 

Source: State of the Port reports 
and Performance Reports, 
Port of Miami. 

Table A-13· Historical Number ofPassengers 
Year Passengers 
1990 2,734,816 
1991 2,928,532 
1992 3,095,487 
1993 3,157,130 
1994 2,967,081 

1995 2,974,703 
1996 3,052,450 

1997 3,191,885 
1998 2,960,264 

1999 3,112,355 
2000 3,364,643 
Compound 

Annual 
Growth 

Rate 
1990-2000 2.09% 
1995-2000 2.49% 

Source: State of the Port reports 
and Performance Reports, 
Port of Miami. 
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Table A-14: Historical Import (Inbound) and Export (Outbound) Cargo Tonnage (Short Tons)- Container, Trailer, Other 

Container Container Container Trailer Trailer Trailer Other Other Other Total Total 

Year Import Export Total Import Export Total Import Export! Total Import Export Total 

1990 1,326,301 898,851 2,225,152 490,048 555,694 1,045,742 194,779 125,264 320,043 2,011,128 1,579,809 3,590,937 
-

1991 1,252,731 1,000,262 2,252,993 575,176 751,218 1,326,394 167,435 135,462 302,897 1,995,342 1,886,942 3,882,284 

1992 1,394,822 1 '159, 172 2,553,994 693,118 855,678 1,548,796 175,668 318,023 493,691 2,263,608 2,332,873 4,596,481 

1993 1,692,653 1,275,257 2,967,910 755,036 993,893 1,748,929 182,027 299,426 481,453 2,629,716 2,568,576 5,198,292 

1994 1,867,563 1,443,937 3,311,500 760,531 1,032,470 1,793,001 170,583 299,168 469,751 2,798,677 2,775,575 5,574,252 

1995 2,250,544 1,523,922 3,774,466 743,096 1,031,683 1,774,779 68,807 222,763 291,570 3,062,447 2,778,368 5,840,815 

1996 2,130,232 1,651,937 3,782,169 773,555 1,069,728 1,843,283 56,265 177,821 234,086 2,960,052 2,899,486 5,859,538 

1997 2,393,678 1,881,294 4,274,972 915,965 1,308,289 2,224,254 61,621 174,541 236,1621 3,371 ,264 3,364,124 6,735,388 

1998 2,618,232 1,944,396 4,562,628 891,886 1,347,967 2,239,853 66,149 188,034 254,183 3,576,267 3,480,3971 7,056,664 

1999 2,671,115 1,683,253 4,354,368 959,449 1,384,045 2,343,494 109,039 123,471 232,510 3,739,603 3,190,7691 6,930,372 

2000 3,146,629 1,680,473 4,827,102 1,200,263 1,571,212 2,771,475 116,294 90,075 206,369 4,463,186 3,341,760 7,804,946 

Compound 

Annual 

Growth 

Rate 

1990-2000 9.02% 6.46% 8.05% 9.37% 10.95% 10.24% -5.03% -3.24% -4.29% 8.30% 7.78% 8.07% 

1995-2000 6.93% 1.98% 5.04% 10.06% 8.78% 9.32% 11.07% -16.56% -6.68% 7.82% 3.76% 5.97% 

Source: Performance Reports (Statistical), Metropolitan Dade County Seaport Department. 
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the top 10 import countries and 80 percent of the top 5 import countries. In 2000, there were 
an equal number of countries from the European and Latin American and Caribbean trade 
regions. This finding is consistent with the high compound annual growth rates for the 
European trade region displayed in Table A-9. From 1992 to 2000, the list of top ten export 
countries remained dominated by countries within the Latin American and Caribbean trade 
region, which accounted for 9 ofthe top 10 countries and all5 ofthe top 5 countries. The 
only change is that an Asian trade region country, Japan, replaced Spain, a European trade 
region country. 

The list oftop ten commodities for Fiscal Years 1992 and 2000 are compared in Table A
ll. The most significant difference between the two years for both imports and exports is 
the inclusion of the cargo category General Cargo, N.O.S. (Not Otherwise Stated) for fiscal 
year 2000. The amount this category represents, 45.17 percent of imports, and 63.07% of 
exports, which accounts for its significance. Of the "stated" commodities, the most 
significant is the cargo category ofTiles, Marble & Granite found under imports. It is 
significant because this commodity is an import from Europe (Spain and Italy), and has 
increased from 223,352 short tons in 1992 to 544,486 short tons in 2000, or an increase of 
144 percent. The significant growth in this cargo is an individual example of the significant 
overall growth rate for commodities in the European trade region, as shown in Table A-9; 
as well as the increase in the number ofEuropean countries in the top 10 import countries 
displayed in Table A-10. 

The historical total annual number ofTEUs is displayed in Table A-12. Typically 70 
percent are full containers. The compound annual growth rates are consistent with those for 
tonnage displayed in Table A-7: 1990 to 2000, TEUs 8.79 percent, tonnage 8.07 percent; 
1995 to 2000, TEUs 5.76 percent, tonnage 5.97 percent. 

Historical Cruise Ship Passengers 
The historical annual number of cruise ship passengers is shown in Table A-13 for the 10
year period 1990 to 2000. The number ofcruise ship passengers has increased by 629,827 
passengers, or an increase of23 percent from 1990 to 2000. This growth results in a 
compound annual growth rate of2.09 percent. Moreover, for the period 1995 to 2000, the 
compound annual growth rate is slightly higher, 2.49 percent. 

Future Container and Trailer Cargo Traffic 
As shown in Table A-5, container and trailer cargo represents 97.4 percent of all cargo. The 
remaining 2.6 percent consists ofneobulk and break:bulk cargo. Historical growth rates for 
these commodity types are displayed in Table A-14 for the 10-year period 1990 to 2000. 
Container cargo grew from 2,225,152 short tons in 1990 to 4,827,102 short tons in 2000, 
which represents a 117 percent increase, or a compound annual growth rate of 8.05 percent. 
For the 5-year period 1995 to 2000, the compound annual growth rate was about 3 percent 
lower (5.04 percent). This resulted from slower growth in export container trade for this 
period (1.98 percent). Container imports demonstrated the most growth. From 1990 to 
2000, the compound annual growth rate was 9.02%, and only about 2 percent lower for the 
period 1995 to 2000. 
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The overall compound annual growth rates of9.02 percent for imports and 6.46 percent for 
exports are higher than the overall world and overall United States rates. As reported in 
Lloyd' Register's Fairplay Market Forecast -Container (February 2000), "Containership 
trade expansion has nearly doubled the world growth rate in the 1990s. Loaded TEU 
volumes averaged just under 7 percent annual growth in the 1990s." In "U.S. Industry & 
Trade Outlook 2000", The McGraw-Hill Companies reported an annual growth rate in 
United States liner import trade of7.5 percent and 3.6 percent for United States liner export 
trade for the period 1993 to 1999. 

Historically, cargo growth has varied by trade region and by direction (origin/destination). 
It is expected that cargo will continue to grow in a similar pattern in the future; that is, the 
future will reflect, in part, the past, as no significant changes in the pattern ofcargo traffic 
are anticipated without or with the project. Historical export and import tonnage by trade 
region is presented in Table A-15 and Table A-16, respectively. Using compound average 
annual growth rates for exports and imports for each trade region rather than a single, 
composite compound average annual growth rate for all cargo traffic will result in a more 
accurate cargo projection by significantly reducing the uncertainty associated with using a 
general composite rate. 

Exports: Tonnage for the Caribbean, South America, Central America and Mexico are 
combined into one category, Latin America and Caribbean. Cargo is shipped in both 
containers and trailers. At the Port ofMiami, all cargo shipped in trailers is within this 
general trade region. As shown in Table A-15, export growth has been fueled by South 
American trade (11.59 percent) from 1990 to 2000. However, slower growth (2.12 percent) 
in this trade between 1995 and 2000 has offset significant average annual growth in the 
Caribbean and Central American and Mexico trades: 11.87 percent and 11.92 percent, 
respectively. The average annual rate ofgrowth in exports to Europe is greater during the 
second half of the period 1990 to 2000: 9.44 percent compared to 4.68 percent, respectively. 
In contrast, exports to the Far East have a very high average annual growth rate (28.25 
percent) for the period 1990 to 2000, but they have been positive but modest (0.47 percent) 
from 1995 to 2000. Exports to the Middle East/South West Asia/ Africa are marginal in 
relative volume (9,042 short tons in 2000) and have demonstrated negative growth ( -12.09 
percent) from 1990 to 2000. North American exports are almost nonexistent until1994, 
when there was a major single-year increase in tonnage (314,615 short tons). In contrast, 
the following year only 20,884 short tons were exported. From 1996 to 2000, North 
American exports (shipments), which include U.S. domestic and Canadian cargo, have 
recorded an average annual rate of growth of3.78 percent, compared to the 28.56 percent 
from 1995 to 2000, which is skewed by the relatively low tonnage recorded in 1995 
compared to later years. Canadian trade tonnage is only about 13.4 percent of the North 
American inbound trade; and 12.1 percent ofall North American trade tonnage. 
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Table A-15: Export Cargo Tonnage by Region 

Ex[;!ort Tonnage bl£ Region Short Tons 1 

Latin America & All Foreign-
Fiscal Central America Caribbean Far East, Asia, , Middle East, Outbound Export 
Year Caribbean & Mexico South America Total Europe Pacific , SW Asia, Africa North America Other Total Total 
1990 595,982 356,024 339,797 1,291,803 218,188 23,127 32,800 0 n/a 1,565,918 1,565,918 
1991 544,142 443,928 598,092 1,586,162 208,866 24,706 37,964 3,714 n/a 1,861,412 1,857,698 
1992 667,527 483,890 810,849 1,962,266 304,441 26,5151 n/a 2 na/ 42,123 2,335,345 2,293,222 
1993 840,030 511,121 883,508 2,234,659 218,480 44,733 n/a n/a 66,295 2,564,167 2,497,872 
1994 798,601 332,974 892,276 2,023,851 239,168 182,2371 15,704 314,615 n/a 2,775,575 2,460,960 
1995 510,278 409,580 916,503 1,836,361 219,534 271,858 38,178 20,884 n/a 2,386,815 2,365,931 
1996 608,729 533,994 1,194,350 2,337,073 317,411 284,664 51,709 63,236 n/a 3,054,093 2,990,857 
1997 807,328 658,682 1,534,103 3,000,113 258,335 306,604 8,768 61,751 n/a 3,635,571 3,573,820 
1998 994,965 624,387 1,517,254 3,136,606 260,153 242,831 9,548 82,875 n/a 3,732,013 3,649,138 
1999 1,021,046 658,575 924,366 2,603,987 232,926 261,005 14,996 77,855 n/a 3,190,769 3,112,914 
2000 894,252 719,388 1,017,768 2,631,408 344,650 278,311 9,042 73,348 n/a 3,336,759 3,263,411 

1990-2000 4.14% 7.29% 11.59% 7.37% 4.68% 28.25% -12.09% 7.86% 7.62% 
1995-2000 11.87% 11.92% 2.12% 7.46% 9.44% 0.47% -25.03% 28.56% 6.93%1 6.64% 

11 Source: State of the Port. I 
;; n/a: not applicable, that is, no tonnage reported. I 

I 
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Table A-16: Import Cargo Tonnage by Region 

_ ___c____ j .. -· -- -----~- _j_ - __ J - j 
lmpo_rt_ Tonnage by Region __ _____________ ___________ ~h_o_rt Tons 

1 
; I 

i 

, , Latin America & • I . . All · Foreign 
Fiscal -1 . ------:c5entraiAmeriCat -- - --- -_· - T Caribbean ! --  Far East, Asia, ~--~_iddle East, r Inbound rimport-
Year 1Caribbean I &Mexico 1 South America I Total Europe ·;- --Pacific --i SW Asia, Africa North America Other I T-ofaT-

1 

- TotaT -

19~() _: 259,2141 412,452! 464,91_01 1,136,586! 502,519' __ 278,654!___ 30,035 48,301 -n/a - _1,99§,Q§.5 1,_947,794 
1991 1 212,9681 383,924; 514,2581 1,111,1501 451,645i 352,150! 35,452 35,040 n/a 1,985,437 1,950,397 

-----·-------------~------- ----1 -- I ------------ - ----------- -

1992 246,5821 457,1931 524,240 1,228,015! 435,786! 511,909' n/a 2 n/a , 55,148 2,230,858 2,175,710 
1993 267,945-i 467,618] 664,935 1,400,4981 564,551 i - 571,726! -n/a n/a 1 60,338 

1
2,597,113 2,536,775 

1994 274,1761 379,373[ 732,195 1~385)44! 529,5631 667,2731 ____ - 70,4f3 145,684! n/a - 2,798,677[2,65I993 
1995 - 314,?12: 555,~_:3_31- n 844,645] _1_,715,190! 734~1771 793,02~- 84,462 137,324! n/a 3,464,175]3,326,851 
1996 ' 268,9751 568,528 

1 
664,802! 1,502,305! 627,445, 589,014 68,438 128,4991 n/a 2,915,70112,787,202[ 

1997 )84,386! 655,709 781,1151 _ _1_,7~,21o[ 750,5891 573,79f 45,007 200,0191---n/a - [3,290,616: 3,090,597 
19~8 321,9191 7()1_,_5_1JJ 654,119, 1,680,550] 973,6471 562,4~__35,335 _ 215,487] n/a f3,467,518f3,252,031 
1999 303,656! 713,142! 624,1401 1,640,9381 1,252,3931 605,068, 26,925 214,2791 n/a 13,739,60313,525,324 

----woo -313,280! 879~1-691 869,682 1 2,062,13111,513,9751 609,198 35,840 242,M3f n/a 4,463,187 4,221;144 

~, 8.1~ 
-5.14%[ 

1990-2000 1.91%: 7.86% 6.46% 6.14%1 11.66~/n 

1995-2000 -0.09% I 9.60% 0.59% 3.75%1 15.57% -15.76% 
1.78% 

, _--~- -t I1iA9%~-- _ _ 8.38%1 8.04% 
12.00%! 5.20%1 4.88% 

Source: State of the Port. 
L n/a: "not applicable", thatis, no tonnage reported. I -}----· .-1 ---I 

I 
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hnports: As shown in Table A-16, imports for the Latin America and Caribbean trade 
recorded a lower average annual growth rate than exports for the period 1990 to 2000: 6.14 
percent compared to 7.37 percent. This is the result ofmodest (1.91 percent) annual growth 
in Caribbean imports from 1990 to 2000, demonstrating no growth from 1995 to 2000, and 
modest growth (0.59 percent) in the South America trade. In contrast, European imports 
were robust over the period 1990 to 2000, and even stronger between 1995 and 2000, 
recording average annual growth rates of 11.66 percent and 15.57 percent, respectively. Far 
East imports were robust between 1990 and 2000, recording an average annual growth rate 
of 8.14 percent. In contrast, for the period 1995 to 2000, the average annual growth rate was 
-5.14 percent. This is due to the highest amount of import tonnage being recorded in 1995. 
Using the period 1996 to 2000 results in a more accurate representation ofthe more recent 
past, showing positive but modest average annual growth (0.84 percent). hnports in the 
Middle East/South West Asia/ Africa trade recorded a modest average annual growth rate 
(1.78 percent) for the period 1990 to 2000, with a negative average annual rate (-15.76 
percent) for the period 1995 to 2000. North American imports (receipts), which include 
U.S. domestic and Canadian cargo, recorded robust average annual growth rates for both the 
1990 to 2000 and 1995 to 2000 periods, 17.49 percent and 12.00 percent, respectively. 

With respect to projecting future growth in cargo traffic, Corps guidance states: "Generally, 
specific commodity studies are oflimited value for projections beyond approximately 20 
years. Given this limitation, it is preferable to extend the traffic projections to the end of 
project life through the use ofgeneral indices on a regional and industry basis." (Principles 
and Guidelines, page 63). Historical cargo traffic trends and near-term general economic 
activity indicators are used to project future cargo traffic over the project life consistent with 
the guidance, which is intended to account for progressively greater levels ofuncertainty. 

National and regional economic indicators that are relevant to the general level of economic 
active are presented in Table A-17. The indicators are average annual rates ofchange 
(growth). Historical rates are shown for the period 1990 to 2000, as are near-term 
forecasted rates for the period 2000 to 2010. This information was obtained from various 
sources; for example, the estimated compound average annual growth trade for exports and 
imports was obtained from an article entitled "The U.S. economy to 201 0" the Monthly 
Labor Review, November 2001, published by the U.S. Department ofLabor. 

The projected national average annual rates of change for exports and imports for 2000 to 
2010, weighted per goods handled at Miami Harbor, are used as a guide to growth in export 
and import cargo from 2001 to 2030 (year 20 of the project life). Specifically, the values are 
used to set the upper boundary ofthe annual rate ofchange (growth) that any trade region 
will experience on average. The maximum average annual growth rate was set 7.6 percent 
for imports and 6 percent for exports. If the historical average annual rate of growth 
exceeded this rate, it would be reduced to this level. For those regions that experienced 
average annual growth rates less than this maximum, the historical (1990 to 2000) average 
annual rate of growth was used through 2030. 

Using this method of setting an upper growth rate parameter that represents a national 
average, accounts for the distribution of future cargo traffic between U.S. East Coast ports. 
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Specifically, the projected future cargo traffic at Miami Harbor is less likely to include a 
shift of some cargo traffic from other U.S. East Coast ports. 

Corps guidance recommends using "general indices on a regional and industry basis" after 
year 20 of the project life. The Bureau of Economic Analysis (U.S. Department of 
Commerce) was the main source of the long-term regional projections. However, it 
discontinued preparing and publishing its OBERS projections in 1996. In lieu of these 
projections, other general economic activity indicators were reviewed for the purpose of 
projecting cargo growth after year 20 ofthe project life: national gross domestic product 
(GDP), gross state product (GSP), and national, state and regional (Miami) personal income 
and population growth. This economic data is presented in Table A-17. As noted in the 
Table, national data was obtained from publications prepared by the Bureau ofEconomic 
Analysis, BEA, (U.S. Department of Commerce) and the Bureau of Labor Statistics, BLS, 
(U.S. Department of Labor); while state and regional data was obtained from the Bureau of 
Economic and Business Research, BEBR, (University ofFlorida). 

Table A-17: National and Regional Economic Indicators of Cargo Exports and hnports-Average 
Annual Rate of Change (Growth) 

Weighted per Weighted per 
National- U.S. All Goods Miami Goods All Goods Miami Goods Personal - 

I GDP 1 GSP 2 Exports 1 Exports 3 Imports 1 Imports 3 Income 1 

Period (real dollars) (real dollars) (real dollars) (real dollars) (real dollars) (real dollars) (current dollars) Population
·

1990-2000 3.20 3.46 7.80 5.70 10.20 9.50 5.40 1.23 2 

2000- 2010 3.40 8.10 6.00 8.40 7.60 5.50 0.86 4 

2010-2020 0.81 4 

--· 
2020-2030 0.78 4 

2030-2040 I ! 0.72 4 

2040-2050 - 0.68 4 

--- 
2050-2060 I I 0.68 

Regional 
Florida 

1990-2000 3.72 2 6.28 5 2.11 2 

2000-2010 6.45 5 1.66 5 

2010-2020 7.01 5 1.45 5 

2020-2030 1.19 5 

- 
2030-2040 
2040-2050 
2050-2060 

Miami PMSA I 

1990-2000 ------r- 5.31 5 1.54 2 

-+- 1---
2000-2010 5.71 5 1.46 5 

--  ·-----
2010-2020 6.53 5 1.14 5 

-~ 

2020-2030 0.96 5 

2030-2040 
2040-2050 
2050-2060 

Bureau of Labor Statistics, U.S. Department of Labor. 
2 Bureau of Economic Analysis, U.S. Department of Commerce. 
3 Compound average annual rates for cargo types specifically handled at the Port of Miami weighted by their relative tonnage 
in fiscal year 1999. 
4 U.S. Census Bureau. 

Bureau of Economic and Business Research, University of Florida. 

Unlike bulk commodities, like coal and petroleum products, containerized cargo traffic 
growth does not correlate well with population growth. Commodities like coal for power 
generation and gasoline for vehicle use have average annual growth rates of 1 to 2 percent in 
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large urban areas, which have similar average annual population growth rates. However, for 
ports serving major urban areas and hinterland markets, like Miami Harbor, historical ( 1990 
to 2000) annual containerized cargo growth has been, on average, three times the annual 
population growth rates, or approximately 6 to 8 percent compared to 1 to 2 percent. For 
some trade regions, mainly Europe and Asia, the historical average annual growth rate for 
containerized has exceeded 10 percent. A small portion ofthe growth in containerized 
cargo is explained by the shipment of commodities previously shipped break bulk being 
shipped in containers. But, the current difference between the rate of annual population 
growth and containerized cargo growth is too great to use the projected annual population 
growth rate for the containerized cargo growth rate after year 20 ofthe project period. 

As shown in Table A-17, state and regional economic indicators (GSP, personal income and 
population growth) have historically been equal to or slightly greater than the same national 
values. This is true for near-term projections ofpersonal income and population average 
annual growth rates. Based on this fact, national GDP was selected as a general economic 
indicator of the base level of economic activity for the Port ofMiami that estimates that 70 
percent of all cargo handled by the Port originates or is destined for the Miami area. 

Accordingly, after 2030, the national GDP for the period 2000 to 2010, or 3.4 percent, is 
used as a guide to projecting the average annual growth rate between 2030 and 2060. This 
value represents roughly one-half (50 percent) of the compound average annual growth 
rates set for imports (7.6 percent) and exports (6.0 percent): 44.7 and 56.6 percent, 
respectively. As such, one-half of the expected average annual growth rates projected for 
2001 to 2030 were assumed to be the upper boundary for the average annual rate of change 
(growth) that any trade region would experience. For example, for a region with the 
maximum upper boundary import rate of7.6 percent for the period 2001 to 2030, its upper 
boundary for the period 2030 to 2060, would be 3.8 percent, or slightly more ( +0.4 percent) 
than the GDP annual rate of change (growth) in real dollars projected for 2000 to 2010. 
Regions with lower rates for 2001-2030 would have rates less than 3.8 percent. The 
maximum upper boundary export annual rate is 3 percent or slightly less (-0.4 percent) than 
the GDP annual rate of change (growth). 

A modification of this procedure was used for North America. For North America, only 
about 12 percent of the cargo is Canadian. So, all North American cargo is considered U.S. 
domestic cargo for the analysis. Based on a review of U.S. Domestic/Miami Harbor 
waterborne commerce for calendar year 2000, it was determined that almost all of the goods 
are manufactured products (7900, not elsewhere classified). As such, the Labor 
Department's projected average annual rate of growth for durable goods, 4 percent, for the 
period 2000 to 2010 is used for the rate of growth for the period 2003 to 2030 rather than the 
projected export and import rates weighted for a variety of goods; and 2 percent or one-half, 
for the period 2030 to 2060. The Port Authority provided actual cargo tonnage and TEUs 
for 2001 and 2002. A summary of projected average annual rates of growth, as well as 
effective average annual rates of growth, by trade region is presented in Table A-18. 

As shown in Table A-18, the overall average annual growth rate for all regions is 4.72 
percent for the period 2002 to 2060, and 4.47 percent over the project life, 2010 to 2060. 
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In Table A-19, projected cargo traffic is displayed in TEUs. The number ofTEUs handled 
by the Port ofMiami increases from 980,743 in 2002 (actual) to 14,251,029 in 2060. 
Approximately 30 percent of the total TEUs are empty containers. Also shown in this table 
is the relative proportion (percentage) of total TEUs each trade region represents. Over the 
58 years the relative proportions change due to varying projected growth rates. Latin 
America/Caribbean, Middle East and North America decline, while Far East and Europe 
increase. The increase in European and Far East trade is consistent with current and 
projected burgeoning market trends for countries within these general trade regions, for 
example, Russia and Poland, China and Vietnam. Projected short tons are displayed in 
Table A-20. 
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TABLE A-18: PROJECTED AND EFFECTIVE AVERAGE RATES OF GROWTH BY TRADE REGION 
Last Year ofRecorded 
Tonnage:2002 
Base Year: 2010 

Projected Average Annual Rate(%) Effective Average Annual 
Rate (%) for Period 1 

2003 to 2009 2010 to 2029 2030to 2060 2002 to 2060 2010 to 2060 
All Cargo Trade Region Import 

Cargo 
Export 
Cargo 

Import 
Cargo 

Export 
Cargo 

Import 
Cargo 

Export 
Cargo 

All Cargo 

Latin America/Caribbean 6.14 6.00 6.14 6.00 3.07 3.00 4.43 4.17 
Far East 7.60 6.00 7.60 6.00 3.80 3.00 5.26 4.97 
Europe 7.60 4.68 7.60 4.68 3.80 2.34 5.28 5.00 
Middle East/ Africa 1.78 0.00 1.78 0.00 0.89 0.00 0.99 0.95 
North America 
(Domestic/Canadian) 

4.00 4.00 4.00 4.00 2.00 2.00 2.93 2.76 

All Regions 4.72 4.47 
1 Effective average annual rate(%): Resultant compound average annual rate using projected average annual rates for imports and exports 
for each trade region. 
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T bl A 19 S ummaryofProJectedTEUbTdR 0 2060a e - s y ra e egwn from 2002 t 
Latin 

America& Far East Middle North All 
Caribbean Container Trailer Container Trailer (Asian) Europe East America Regions 

TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs TEUs Total 
Year Full Full Full Empty Empty Empty Full Empty Full Empty Full Empty Full Empty Full Empty TEUs 
2002 417,609 129,459 288,150 178,975 55,482 123,493 85,592 36,682 153,749 65,892 15,096 6,470 14,475 6,204 686,521 294,223 980,743 
2003 442,918 137,305 305,614 189,822 58,845 130,977 91,673 39,288 184,522 70,510 15,281 6,549 15,054 6,452 729,449 312,621 1,042,069 
2004 469,762 145,626 324,136 201,326 62,411 138,915 98,190 42,081 176,072 75,459 15,470 6,630 15,656 6,710 775,150 332,207 1,107,357 
2005 498,233 154,452 343,781 213,528 66,194 147,334 105,176 45,075 188,455 80,766 15,662 6,712 16,282 6,978 823,808 353,060 1,176,868 
2006 528,430 163,813 364,616 226,470 70,206 156,264 112,663 48,284 201,732 86,457 15,857 6,796 16,934 7,257 875,616 375,264 1,250,879 
2007 560,456 173,742 386,715 240,195 74,461 165,735 120,690 51,724 215,970 92,558 16,056 6,881 17,611 7,548 930,783 398,907 1,329,689 
2008 594,425 184,272 410,153 254,753 78,973 175,780 129,294 55,412 231,238 99,102 16,259 6,968 18,315 7,849 989,531 424,084 1,413,615 
2009 630,452 195,440 435,012 270,193 83,760 186,433 138,518 59,365 247,613 106,120 16,465 7,056 19,048 8,163 1,052,096 450,898 1,502,994 
2010 668,663 207,286 461,378 286,570 88,837 197,733 148,407 63,603 265,176 113,647 16,675 7,146 19,810 8,490 1,118,731 479,456 1,598,187 
2011 709,191 219,849 489,341 303,939 94,221 209,718 159,010 68,147 284,016 121,721 16,888 7,238 20,602 8,830 1,189,706 509,874 1,699,580 
2012 752,175 233,174 519,000 322,360 99,932 222,429 170,377 73,019 304,226 130,382 17,105 7,331 21,426 9,183 1,265,309 542,275 1,807,584 
2013 797,764 247,307 550,457 341,899 105,989 235,910 182,565 78,242 325,907 139,674 17,326 7,426 22,283 9,550 1,345,846 576,791 1,922,637 
2014 846,118 262,296 583,821 362,621 112,413 250,209 195,634 83,843 349,169 149,644 17,552 7,522 23,175 9,932 1,431,647 613,562 2,045,209 
2015 897,402 278,195 619,207 384,600 119,226 265,374 209,648 89,849 374,128 160,340 17,781 7,620 24,102 10,329 1,523,061 652,740 2,175,800 
2016 951,795 295,056 656,739 407,912 126,453 281,459 224,676 96,290 400,910 171,818 18,014 7,720 25,066 10,742 1,620,461 694,483 2,314,943 
2017 1,009,486 312,941 696,545 432,636 134,117 298,519 240,792 103,196 429,650 184,136 18,251 7,822 26,068 11,172 1,724,247 738,962 2,463,210 
2018 1,070,673 331,909 738,765 458,860 142,246 316,613 258,075 110,603 460,494 197,354 18,493 7,925 27,111 11,619 1,834,846 786,362 2,621,207 
2019 1,135,570 352,027 783,543 486,672 150,868 335,804 276,610 118,547 493,597 211,541 18,739 8,031 28,196 12,084 1,952,711 836,875 2,789,587 
2020 1,204,401 373,364 831,037 516,171 160,013 356,158 296,489 127,067 529,127 226,769 18,989 8,138 29,323 12,567 2,078,330 890,712 2,969,042 
2021 1,277,405 395,996 881,410 547,459 169,712 377,747 317,810 136,204 567,265 243,113 19,244 8,247 30,496 13,070 2,212,220 948,093 3,160,314 
2022 1,354,834 419,999 934,836 580,643 179,999 400,644 340,679 146,005 608,204 260,659 19,503 8,358 31,716 13,593 2,354,937 1,009,258 3,364,195 
2023 1,436,958 445,457 991,501 615,838 190,910 424,929 365,210 156,518 652,153 279,494 19,767 8,471 32,985 14,136 2,507,072 1,074,458 3,581,530 
2024 1,524,060 472,459 1,051,601 653,168 202,482 450,686 391,522 167,795 699,335 299,715 20,035 8,587 34,304 14,702 2,669,257 1,143,966 3,813,223 
2025 1,616,442 501,097 1,115,345 692,760 214,756 478,005 419,748 179,892 749,992 321,425 20,309 8,704 35,676 15,290 2,842,167 1,218,070 4,060,237 
2026 1,714,425 531,472 1,182,953 734,753 227,773 506,979 450,027 192,869 804,382 344,735 20,587 8,823 37,103 15,901 3,026,525 1,297,081 4,323,605 
2027 1,818,348 563,688 1,254,660 779,291 241,580 537,711 482,511 206,790 862,784 369,764 20,870 8,944 38,588 16,538 3,223,100 1,381,327 4,604,427 
2028 1,928,571 597,857 1,330,714 826,530 256,224 570,306 517,359 221,725 925,496 396,641 21,158 9,068 40,131 17,199 3,432,716 1,471,162 4,903,878 
2029 2,045,477 634,098 1,411,379 876,632 271,756 604,876 554,747 237,749 992,841 425,503 21,451 9,193 41,736 17,887 3,656,253 1,566,964 5,223,216 
2030 2,107,474 653,317 1,454,157 903,202 279,993 623,209 574,804 246,344 1,029,002 441,000 21,601 9,257 42,571 18,245 3,775,451 1,618,049 5,393,500 
2031 2,171,350 673,118 1,498,231 930,577 288,479 642,098 595,592 255,254 1,066,501 457,071 21,751 9,322 43,423 18,610 3,898,616 1,670,834 5,569,450 
2032 2,237,162 693,520 1,543,642 958,783 297,223 661,560 617,139 264,488 1,105,387 473,737 21,903 9,387 44,291 18,982 4,025,882 1,725,376 5,751,258 
2033 2,304,969 714,540 1,590,429 987,843 306,231 681,612 639,471 274,059 1,145,713 491,019 22,056 9,453 45,177 19,361 4,157,386 1,781,735 5,939,121 
2034 2,374,832 736,198 1,638,634 1,017,784 315,513 702,271 662,619 283,979 1,187,531 508,941 22,211 9,519 46,080 19,749 4,293,273 1,839,972 6,133,246 
2035 2,446,812 758,512 1,688,300 1,048,633 325,076 723,557 686,612 294,262 1,230,899 527,527 22,367 9,586 47,002 20,144 4,433,692 1,900,152 6,333,844 
2036 2,520,974 781,502 1,739,472 1,080,417 334,929 745,487 711,481 304,920 1,275,873 546,802 22,524 9,653 47,942 20,547 4,578,795 1,962,339 6,541,134 
2037 2,597,385 805,189 1,792,196 1,113,164 345,081 768,083 737,259 315,968 1,322,514 566,791 22,683 9,721 48,901 20,957 4,728,742 2,026,602 6,755,344 
2038 2,676,112 829,595 1,846,517 1,146,904 355,540 791,364 763,978 327,419 1,370,885 587,521 22,844 9,790 49,879 21,377 4,883,697 2,093,011 6,976,708 
2039 2,757,225 854,740 1,902,485 1,181,667 366,317 815,350 791,673 339,288 1,421,049 609,021 23,005 9,859 50,876 21,804 5,043,829 2,161,639 7,205,468 
2040 2,840,798 880,647 1,960,150 1,217,483 377,420 840,064 820,381 351,592 1,473,075 631,317 23,168 9,929 51,894 22,240 5,209,316 2,232,562 7,441,878 
2041 2,926,903 907,340 2,019,563 1,254,386 388,860 865,526 850,139 364,345 1,527,031 654,441 23,333 10,000 52,932 22,685 5,380,338 2,305,857 7,686,195 
2042 3,015,619 934,842 2,080,777 1,292,407 400,646 891,761 880,985 377,564 1,582,991 678,424 23,499 10,071 53,990 23,139 5,557,084 2,381,605 7,938,689 
2043 3,107,025 963,178 2,143,847 1,331,581 412,790 918,791 912,959 391,268 1,641,028 703,297 23,666 10,143 55,070 23,602 5,739,748 2,459,890 8,199,638 
2044 3,201,201 992,372 2,208,829 1,371,942 425,302 946,640 946,103 405,472 1,701,222 729,094 23,835 10,215 56,172 24,074 5,928,532 2,540,797 8,469,329 
2045 3,298,232 1,022,452 2,275,780 1,413,527 438,193 975,333 980,460 420,197 1,763,652 755,850 24,006 10,288 57,295 24,555 6,123,645 2,624,417 8,748,061 
2046 3,398,205 1,053,443 2,344,761 1,456,372 451,475 1,004,897 1,016,075 435,460 1,828,402 783,600 24,178 10,362 58,441 25,046 6,325,301 2,710,840 9,036,141 
2047 3,501,208 1,085,375 2,415,834 1,500,516 465,160 1,035,356 1,052,994 451,283 1,895,560 812,382 24,351 10,436 59,610 25,547 6,533,723 2,800,164 9,333,888 
2048 3,607,334 1,118,274 2,489,060 1,545,999 479,260 1,066,739 1,091,265 467,684 1,965,216 842,235 24,526 10,511 60,802 26,058 6,749,143 2,892,487 9,641,630 
2049 3,716,677 1,152,170 2,564,507 1,592,860 493,787 1,099,073 1,130,938 484,687 2,037,463 873,198 24,703 10,587 62,018 26,579 6,971,799 2,987,911 9,959,710 
2050 3,829,335 1,187,094 2,642,241 1,641,142 508,754 1,132,388 1,172,065 502,313 2,112,399 905,313 24,881 10,663 63,258 27,111 7,201,938 3,086,542 10,288,480 
2051 3,945,408 1,223,077 2,722,332 1,690,888 524,175 1,166,712 1,214,699 520,585 2,190,124 938,623 25,061 10,740 64,524 27,653 7,439,815 3,188,489 10,628,305 
2052 4,065,000 1,260,150 2,804,850 1,742,141 540,064 1,202,077 1,258,896 539,526 2,270,742 973,174 25,242 10,818 65,814 28,206 7,685,695 3,293,866 10,979,562 
2053 4,188,218 1,298,348 2,889,870 1,794,949 556,434 1,238,515 1,304,714 559,163 2,354,364 1,009,012 25,425 10,897 67,130 28,770 7,939,851 3,402,790 11,342,641 
2054 4,315,171 1,337,703 2,977,468 1,849,357 573,301 1,276,056 1,352,213 579,519 2,441,100 1,046,185 25,610 10,976 68,473 29,346 8,202,566 3,515,382 11,717,949 
2055 4,445,972 1,378,251 3,067,721 1,905,415 590,679 1,314,736 1,401,453 600,622 2,531,069 1,084,743 25,796 11,056 69,842 29,932 8,474,133 3,631,768 12,105,901 
2056 4,580,739 1,420,029 3,160,710 1,963,172 608,583 1,354,589 1,452,501 622,500 2,624,391 1,124,738 25,984 11,136 71,239 30,531 8,754,855 3,752,077 12,506,932 
2057 4,719,592 1,463,074 3,256,519 2,022,680 627,031 1,395,649 1,505,422 645,180 2,721,193 1,166,224 26,174 11,217 72,664 31,142 9,045,045 3,876,444 12,921,489 
2058 4,862,654 1,507,423 3,355,231 2,083,993 646,038 1,437,955 1,560,286 668,694 2,821,604 1,209,258 26,365 11,299 74,117 31,765 9,345,027 4,005,008 13,350,035 
2059 5,010,054 1,553,117 3,456,937 2,147,164 665,621 1,481,543 1,617,165 693,070 2,925,761 1,253,896 26,558 11,382 75,600 32,400 9,655,138 4,137,912 13,793,050 
2060 5,161,922 1,600,196 3,561,726 2,212,250 685,797 1,526,452 1,676,133 718,342 3,033,805 1,300,201 26,753 11,465 77,112 33,048 9,975,723 4,275,306 14,251,029 
2060 Total 7,374,171 2,394,475 4,334,005 38,218 110,159 14,251,029 

%of Total 51.74% 16.80% 30.41% 0.27% 0.77% 100.00% 
2002 Total 596,584 122,275 219,641 21,565 20,678 980,743 

%of Total 60.83% 12.47% 22.40% 2.20% 2.11% 100.00% 
Notes: 1) 2002 is latest complete fiscal year of reported cargo from Port records. 
(2) 2010 is the Base Year of the study period. (3) Approximately 12 short tons (12.33) overall per full TEU. 
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Table A-20: Summary ofTotal Short Tons by Trade Region from 2000 to 2060 
Latin 

America & Far East Middle North All 
Caribbean (Asian) Europe East America Regions 

Total Total Total Total Total Total 
Year Short Tons Short Tons Short Tons Short Tons Short Tons Short Tons 
2000 4,693,539 887,509 1,858,625 44,882 320,391 7,804,946 
2001 5,072,892 954,163 1,817,706 62,981 339,262 8,247,004 
2002 5,281,079 1,082,402 1,944,306 190,899 183,049 8,681,735 
2003 5,601,144 1,159,296 2,080,549 193,243 190,371 9,224,603 
2004 5,940,609 1,241,712 2,226,607 195,630 197,986 9,802,543 
2005 6,300,651 1,330,050 2,383,201 198,058 205,905 10,417,865 
2006 6,682,516 1,424,739 2,551,105 200,530 214,141 11,073,032 
2007 7,087,528 1,526,242 2,731,151 203,046 222,707 11,770,674 
2008 7,51~~ 1,635,051 2,924,233 205,607 231,615 12,513,598 
2009 7,972,692 1,751,700 3,131,311 208,213 240,880 13,304,796 
2010 8,455,910 1,876,757 3,353,418 210,866 250,515 14,147,465 
2011 8,968,419 2,010,833 3,591,661 213,566 260,536 15,045,015 
2012 9,511,995 2,154,586 3,847,234 216,314 270,957 16,001,087 
2013 10,088,522 2,308,721 4,121,416 219,111 281,796 17,019,565 
2014 10,699,997 2,473,992 4,415,584 221,957 293,067 18,104,598 
2015 11,348,538 2,651,213 4,731,217 224,855 304,790 19,260,613 
2016 12,036,394 2,841,254 5,069,904 227,804 316,982 20,492,337 
2017 12,765,948 3,045,051 5,433,354 230,805 329,661 21,804,819 
2018 13,539,727 3,263,609 5,823,402 233,860 342,847 23,203,446 
2019 14,360,414 3,498,005 6,242,024 236,969 356,561 24,693,973 
2020 15,230,851 3,749,397 6,691,339 240,134 370,824 26,282,545 
2021 16,154,056 4,019,027 7,173,629 243,354 385,657 27,975,723 
2022 17,133,227 4,308,230 7,691,344 246,633 401,083 29,780,517 
2023 18,171,759 4,618,437 8,247,120 249,969 417,126 31,704,411 
2024 19,273,249 4,951,187 8,843,788 253,365 433,811 33,755,400 
2025 20,441,515 5,308,132 9,484,393 256,821 451,164 35,942,025 
2026 21,680,606 5,691,043 10,172,210 260,339 469,210 38,273,408 
2027 22,994,816 6,101,825 10,910,756 263,920 487,979 40,759,296 
2028 24,388,700 6,542,522 11,703,815 267,564 507,498 43,410,099 
2029 25,867,089 7,015,329 12,555,454 271,273 527,798 46,236,944 
2030 26,651,098 7,268,967 13,012,751 273,161 538,354 47,744,330 
2031 27,458,872 7,531,855 13,486,961 275,065 549,121 49,301,873 
2032 28,291,132 7,804,332 13,978,716 276,987 560,103 50,911,271 
2033 29,148,621 8,086,752 14,488,673 278,925 571,305 52,574,276 
2034 30,032,104 8,379,479 15,017,511 280,881 582,731 54,292,706 
2035 30,942,368 8,682,893 15,565,936 282,854 594,386 56,068,437 
2036 31,880,225 8,997,386 16,134,682 284,844 606,274 57,903,411 
2037 32,846,513 9,323,366 16,724,507 286,853 618,399 59,799,638 
2038 33,842,092 9,661,256 17,336,200 288,879 630,767 61,759,195 
2039 34,867,852 10,011,494 17,970,580 290,923 643,382 63,784,232 
2040 35,924,707 10,374,534 18,628,495 292,986 656,250 65,876,972 
2041 37,013,599 10,750,848 19,310,827 295,067 669,375 68,039,716 
2042 38,135,500 11,140,924 20,018,490 297,166 682,763 70,274,843 
2043 39,291,412 11,545,270 20,752,432 299,284 696,418 72,584,815 
2044 40,482,364 11,964,410 21,513,637 301,421 710,346 74,972,178 
2045 41,709,420 12,398,890 22,303,128 303,577 724,553 77,439,568 
2046 42,973,674 12,849,275 23,121,963 305,752 739,044 79,989,708 
2047 44,276,253 13,316,152 23,971,243 307,946 753,825 82,625,420 
2048 45,618,321 13,800,128 24,852,109 310,160 768,902 85,349,620 
2049 47,001,073 14,301,835 25,765,744 312,394 784,280 88,165,326 
2050 48,425,745 14,821,925 26,713,378 314,647 799,965 91,075,660 
2051 49,893,605 15,361,077 27,696,287 316,921 815,965 94,083,854 
2052 51,405,965 15,919,994 28,715,792 319,215 832,284 97,193,250 
2053 52,964,173 16,499,407 29,773,267 321,529 848,930 100,407,305 
2054 54,569,619 17,100,070 30,870,137 323,864 865,908 103,729,598 
2055 56,223,736 17,722,769 32,007,880 326,220 883,226 107,163,832 
2056 57,927,999 18,368,318 33,188,032 328,596 900,891 110,713,836 
2057 59,683,929 19,037,560 34,412,183 330,994 918,909 114,383,575 
2058 61,493,092 19,731,371 35,681,986 333,413 937,287 118,177,149 
2059 63,357,103 20,450,658 36,999,156 335,854 956,033 122,098,803 
2060 65,277,624 21,196,363 38,365,471 338,316 975,153 126,152,927 

Average 4.43% 5.26% 5.28% 0.99% 2.93% 4.72% 
Annual 
Rate of 
Growth 

Notes: ( 1) 2002 is latest complete fiscal year of reported cargo from Port records. 
(2) 2010 is the Base Year of the study period. 
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Future Neobulk and Breakbulk Cargo Traffic 
As shown in Table A-5, neobulk and breakbulk ("Other") cargo represent 2 to 3 percent of 
all tonnage handled at the Port. Lumber, steel reinforcing bars, and paper are examples of 
this type of cargo. As shown in Table A-14, these commodity types have experienced 
overall negative growth: 1990 to 2000, -4.29 percent; 1995 to 2000, -6.68 percent. 
However, imports for the period 1995 to 2000 had a positive compound annual growth rate, 
11.07 percent. Many of these commodities are dependent on construction activity, which is 
dependent on population growth and the general level ofbusiness activity and expansion. 
As such, it is anticipated that future compound annual growth rate for neobulk and 
breakbulk cargo will be between 1 and 2 percent for imports, while no growth is predicted 
for exports. Because neobulk cargo and breakbulk cargo represent such a small portion of 
the overall cargo handled at the Port ofMiami, they have an insignificant impact on current 
and future cargo and vessel traffic at the Port. Accordingly, for the analysis, neobulk cargo 
and breakbulk cargo are not analyzed separately, but are accounted for by including them in 
containerized cargo. Specifically, tonnage associated with these cargo types is accounted 
for in the projected future TEUs displayed in Table A-19. This is a reasonable 
simplification as more and more neobulk and breakbulk cargos are being shipped in 
containers. It should be noted that this procedure does not impact deepening benefits, as this 
cargo is not transported on draft-constrained vessels. However, vessels carrying this cargo 
would be part of the calculations for vessel delay reduction benefits. 

Future Cruise Ship Passengers 
It is assumed for this analysis that the compound annual growth rate for cruise ship 
passengers will be 2 percent, the same as the historical compound annual growth rate for the 
10-year period, 1990 to 2000, displayed in Table A-13. 

Fleet 

Container Ships (Containerized Cargo) 

Current Trade Routes and Vessel Itineraries 

The trade routes and vessel itineraries were reviewed to identify general patterns for the 
container ships calling at Miami Harbor. For the European, Mediterranean, and Asian trade 
regions, the overall general itinerary pattern is that Miami Harbor is part ofan itinerary in 
which it is not the originating port, nor is it the first or the last port of call. This pattern is 
generally true for the U.S. ports within the itineraries, but there are exceptions where Miami 
Harbor is the first, or the last U.S. port of call. The container ships are mainly foreign-flag, 
Panamax size, with a cargo capacity of 2,500- to 4,500-TEUs. These general vessel 
itineraries are generally applicable to the Latin American and Caribbean trade routes. 
However, in contrast to the European, Mediterranean, and Asian trade routes, Miami Harbor 
is the port oforigin within the itinerary. The container ships are also mainly foreign-flag, 
but are smaller in size than those on the European, Mediterranean, and Asian trade routes. 
The maximum cargo capacity is 3,700 TEUs. Moreover, all cargo handled at the Port of 
Miami that is carried on Roll-on/Roll-off (Ro-Ro) vessels is traded within the Latin 
American and Caribbean regions. 
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European export cargo destined for the United States east coast ports is usually carried on 
container ships that typically call first at Halifax, Canada, or New York/New Jersey, United 
States. These container ships then call at ports along the U.S. east coast discharging import 
cargo and loading export cargo. With respect to Miami's position in the itinerary, at this 
time Charleston is typically the prior port ofcall. After calling at Miami, the itineraries 
vary. 

If Gulf service is included, vessels call at New Orleans and/or Houston, then call at Freeport 
(Freeport Container Terminal, Grand Bahamas Island), or call at a U.S. East Coast port 
(Charleston or Savannah), from which they transit back to Europe with U.S. containerized 
cargo. Alternatively, after departing Miami, the container ships sail to U.S. Gulf ports (New 
Orleans and/or Houston), then call at ports in Mexico, like Vera Cruz or Alta Mira, then call 
at Freeport or a U.S. East Coast port prior to returning to Europe with U.S. and Latin 
American containerized cargo. 

If Gulf service is not involved, the container ships tend to go from Miami directly to Europe 
or to Freeport, and then return to Europe. 

In some cases, after calling at Miami, the container ships will call at Manzanillo 
International Terminal at Cristobal, Panama (Atlantic side of the Panama Canal). In this 
case, the itinerary is a world all-water itinerary in which European, U.S., and Latin 
American containerized cargo is shipped on the westbound transit and Asian, U.S., and 
Latin American containerized cargo is shipped on the eastbound transit. In this itinerary, for 
the westbound transit, the vessel sails from Europe to U.S. East Coast ports, then calls at 
Manzanillo International Terminal prior to transiting the Panama Canal. After transiting the 
canal, the vessel typically calls at Manzanillo, Mexico, before calling at a U.S. West Coast 
port, such as Long Beach. From the U.S. West port, the container ship sails to Asian ports 
at which it loads cargo prior to sailing east to U.S. West Coast ports. It then sails to 
Manzanillo, Mexico, transits the Panama Canal, then calls at U.S. East Coast Ports prior to 
returning to Europe. 

Except for vessels that transit the Panama Canal, the only potential constraint to the efficient 
utilization ofPost-Panamax container ships would be the depth at United States East Coast 
ports. 

Container ships in the Mediterranean/United States East Coast Container Trade have 
itineraries that are similar to the itineraries in the European/United States East Coast 
Container Trade. There is one significant difference. Some of the Mediterranean itineraries 
are actually part of an Asia/Mediterranean/United States East Coast itinerary, which 
includes transiting the Suez Canal. 

Since the vessels in the Mediterranean/U.S. East Coast trade do not transit the Panama 
Canal and since the Suez Canal has a maximum vessel draft of 56 feet, the only potential 
constraint to the efficient utilization ofPost-Panamax container ships would be the depth at 
United States East Coast ports. 
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Asian containerized cargo arrives at United States East Coast ports on container ships that 
have either transited the Panama Canal or the Suez Canal. Container ships transiting the 
Suez Canal typically stop at Mediterranean ports; then continue on to United States East 
Coast ports (Asia/Mediterranean/United States East Coast itinerary). The alternative 
itinerary includes transiting the Panama Canal, where Miami Harbor is often the first U.S. 
East Coast port-of-call. Currently, container ships using the Panama Canal are limited in 
size to Panamax vessels. Without canal improvements, the only way to currently use Post
Panamax container ships is to transship cargo at the port ofBalboa on the Pacific side of the 
canal, and/or transship cargo at the Manzanillo International Terminal on the Atlantic side. 
Containers would be transferred from the Post-Panamax container ships to either smaller 
vessels that can transit the canal or rail cars for land transshipment. However, there are 
plans to modify the locks and channel to accommodate Post-Panamax vessels. If funding is 
provided and an engineering solution is developed for expanding the fresh water supply 
required for the operation of the larger locks, it is estimated that the Panama Canal could be 
capable of handling Post-Panamax vessels by 2010. 

Latin American and Caribbean trade represents a significant portion ofMiami Harbor's 
cargo activity. Latin American trade includes ports in Mexico, Central and South America. 
The vessel itineraries in this trade form a pattern that is similar to those in the European, 
Mediterranean, and Asian trade routes, except that in some itineraries, Miami Harbor is the 
originating port. The typical pattern is for the container ships to combine calls at various 
U.S. East Coast ports and Latin American and/or Caribbean ports. Most often, a shipping 
company will have a separate itinerary for the west and east coasts of South America. The 
itineraries that involve the west coast of South America include a transit through the Panama 
Canal. Because of the relatively shallow harbor depths and the absence oflandside gantry 
cranes at ports in Latin America and the Caribbean, the container ships usually have 
onboard cranes for cargo handling. Moreover, because of the site conditions at the ports and 
the onboard cranes, the container ships are smaller than those used in the European, 
Mediterranean, and Asian trade routes. Furthermore, the lack of landside gantry cranes is 
also the reason for the extensive use ofRoll-on/Roll-off (RoRo) vessels, which carry trailers, 
as well as containers. 

Trends 

There are three containerized cargo industry trends: (1) the formation ofpartnerships among 
the shipping companies to share vessels to reduce available container slots on certain trade 
routes to increase rates, which have been depressed by excess capacity; (2) shipping 
companies consolidating their operations at a single port to reduce administrative and 
logistical costs; and (3) utilization oflarger container ships to reduce unit transportation 
costs. 

Shipping companies have been forming alliances and partnerships. For example, there is the 
Grand Alliance that includes NYK Line, Hapag-Lloyd, P &0 N edlloyd, and Orient Overseas 
Container Line (OOCL); the New World Alliance consists of Mitsui O.S.K. Lines, Neptune 
Orient Lines, and Hyundai Merchant Marine; the MSC-ACL that includes Mediterranean 
Shipping Company and Atlantic Container Line; and Cosco-Yang Ming-"K" Line that 
consists ofChina Ocean Shipping Company, Yang Ming Line, and Kawasaki Kisen Kaisha. 
The alliance between Maersk and Sealand worked so well that the companies merged. 
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In the partnerships, or alliances, the shipping companies operate under a Vessel Sharing 
Agreement (VSA). Under a VSA, the total number ofcontainer slots is distributed among 
the steamship companies. Each company pays for a fixed number of container slots. Thus, 
the cost ofthe container slots is the same whether full or empty containers are carried. 
These VSAs are designed to reduce the number of vessels deployed in a given trade region. 
The reduction in the number of available container slots increases rates, as the supply of 
slots is more in line with the demand for them. 

Some shipping companies have been consolidating their operations at a single port to reduce 
administrative and logistical costs. A shipping company's announcement that it intends to 
develop a hub port generates keen competition among ports due to the long-term revenues 
generated by this business, even though significant infrastructure expenditures are usually 
required. For example, after months ofnegotiations, Maersk Sealand selected the port of 
New York/New Jersey as its North American East Coast hub in May 1999, disappointing 
the other final candidates: the ports of Baltimore, and Halifax, Canada. 

The current world cellular container ship fleet and cellular container ships on order are 
displayed in Table A-21 and Table A-22, respectively. To illustrate the trend toward the 
utilization oflarger containerships, as ofApril2001, 5000+ TEU container ships 
represented 4.01 percent of the world fleet; yet they represented almost 24.62 percent of the 
container ships on order. Moreover, there are no 7000+ TEU container ships in the world 
fleet, but there are six on order. It is anticipated that this trend toward the utilization of 
larger container ships will continue, and as such, the container ships deployed in the Atlantic 
trade will likewise increase in size. Hence, it is anticipated that in the future larger 
containerships will call at Miami Harbor; specifically, the current Panamax container ships 
will be replaced by Post-Panamax container ships. 

As shown in Table A-21 and Table A-22, there are 105 Post-Panamax (5000+TEU) 
container ships in the world cellular (containers only) containership fleet; and 82 are on 
order. There are 3 7 6000+ TEU container ships in the world fleet. Of the 3 7, Maersk 
Sealand owns and operates 21, which until recently were solely employed in the Europe
Asia trade, transiting the Suez Canal. In August 2002, Maersk Sealand began using SUSAN 
MAERSK-size (S-class) Post-Panamax container ships in an Asian/U.S. West Coast 
itinerary, calling at its new terminal at the Port ofLos Angeles. The other 16 6000+ TEU 
container ships are owned and operated by companies like P&O Nedlloyd and Hapag
Lloyd. There are 44 6000+ TEU container ships on order. Even larger TEU container ships 
are anticipated: "Experts believe that ship sizes between 10000- and 12000-TEU can be 
anticipated in the future, although practical considerations seem to preclude an advance in 
the medium-term to drafts greater than 50 feet or 15.3 meters" (New Dimension for Hapag
Lloyd, Maritime Reporter/Engineering News, May 2001). Based on this trend toward larger 
container ships, Maersk Sealand' s SUSAN MAERSK was selected for the design vessel for 
the economic analysis. The SUSAN MAERSK has 1,138-foot length over all (LOA), a 
maximum beam of 140.8 feet, and a maximum design draft of47.6 feet. It has a beam that 
is approximately 35 feet greater than the current Maersk Sealand container ships calling at 
Miami Harbor. 
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As the larger container ships are deployed in a trade route, they replace the existing smaller 
ones, which are deployed in another trade route. The largest container ships are deployed in 
the East-West Atlantic and Pacific trades. As larger container ships replace those deployed 
in the East-West Atlantic and Pacific trades, the now smaller container ships are deployed in 
the North-South Atlantic trade, for example. An industry expert from one of the major 
shipping companies said in an interview that based on his company's container ship class 
development history, he expects 10000 TEU container ships to be deployed between Europe 
and a U.S. hub port by 2004. Drewry Shipping Consultants predict that 12000 TEU 
container ships will inter the East-West trade "during the later part ofthis decade 
(2008/2009), once the ports/terminal operating companies have made the necessary 
investments in new equipment, berths, etc to handle them" (Post-Panamax Containerships
The Next Generation, Drewry Insight, August 2001). 

Given that so many Post-Panamax container ships are being built, it is assumed that Post
Panamax container ships will be deployed on the East-West Atlantic trade route, with calls 
at select "hub" U.S. East-Coast ports, before the base year (2010) ofthe Miami Harbor 
project; it is also assumed that some itineraries will include calls at select "non-hub" U.S. 
ports in the North-South trade. Based on current itineraries and the volume ofcargo traffic 
at Miami Harbor, it is reasonable to assume that Miami Harbor will be part of the initial 
transition from Panamax to Post-Panamax container ships. Accordingly, it is assumed for 
this analysis that the Panamax container ships currently calling at Miami Harbor as part of 
the European, Mediterranean, and Asian trade will be gradually replaced by Post-Panamax 
container ships over the study period beginning prior to the base year (20 1 0) of the study. 

Containerized cargo in the U.S. East Coast/Far East trade can be transported by way of the 
Panama Canal or the Suez Canal. Because Post-Panamax container ships are too large to 
transit the Panama Canal, they would use the Suez Canal, which is the most cost effective 
alternative transportation route. For Post-Panamax container ships to use the Panama Canal 
route, the locks would have to be enlarged or transshipment at ports at each end of the 
Panama Canal would have to be used. Specifically, cargo would have to be transshipped at 
ports on the Atlantic and Pacific side of the Canal, Manzanillo and Balboa, respectively, if 
the size of the canal locks were not increased. The ports ofManzanillo and Balboa, 
Panama, have been developed for transshipment. Both have harbor depths and equipment to 
handle Post-Panamax container ships. For example, Manzanillo International Terminal 
currently has an access channel depth of46 feet and six Post-Panamax rail mounted gantry 
cranes. 

Most containerized cargo imported from Asia arrives at U.S. West Coast ports, such as 
Long Beach and Oakland, and is transshipped by rail or truck to various cities, including 
U.S. East Coast ones. The reason is time. For goods that are time sensitive in the market, 
such as clothing, transportation time is important. It takes about 5 days for goods to be 
shipped by rail from Los Angeles to Baltimore, while it takes roughly 13 days for the goods 
to be shipped via the Panama Canal. 

However, the all-water route via the Panama Canal is less expensive than the intermodal 
(ship-rail/truck) route. For some shippers, price is taking charge over just-in-time inventory. 
Several developments have or are taking place that demonstrate that the Panama Canal is 
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going to be a viable economic option for future containerized cargo transportation, including 
the utilization ofPost-Panamax container ships. 

The Panama Canal Commission is spending $1 billion to widen the Gaillard Cut, improve 
the locks and purchase more tugboats and electrical locomotives to pull the ships through 
the canal. This will increase the canal's capacity 20 percent by 2005. 

Feasibility studies are to be completed by the end of2002 for conceptual design of a new set 
oflocks that would accommodate the next generation ofPost-Panamax ships. If all goes 
smoothly, the canal authority expects its Post-Panamax locks to operate in 2010 (Agustin 
Arias, canal capacity project manager, Panama's Canal Holds Visions ofNew Growth, 
Waterway's new transportation and development projects to build legacy and economic 
future, by Aileen Cho in Panama, ENR, 7/30/2001). 

A joint venture of Kansas City Southern and Mi-Jack Products has rebuilt the Panama Canal 
Railway. The railway parallels the canal connecting Cristobal on the Atlantic side and 
Balboa on the Pacific side. The 4 7 .6-mile railway began service in November 2001. The 
two companies operate it under a contract with a 25-year renewal clause. The Panama 
Canal Railway is currently providing intermodal service for major steamship companies. 
Initially, the company expects to carry 75,000 containers a year between Cristobal and 
Balboa. 

Major port management and steamship companies are investing in the port infrastructures at 
Balboa and Cristobal. Hutchinson Port Holdings Group, Hong Kong, won a 25-year 
concession contract in 1997 to operate Balboa and Cristobal ports. It has invested $140
million in cargo handling equipment, dredging, and landside improvements. Most of the 
investment ($11 0 million) is for Balboa. The channel and berths have been dredged to 42 
feet (12.9 meters), and a new 20.7-acre (8.4-hectare) container storage area equipped with 
three Post-Panamax and six Panamax gantry cranes has nearly doubled port capacity to 
some 900,000 TEUs. 

On the Atlantic side, Colon Container Terminal SA, a subsidiary ofEvergreen Marine 
Corp., Taiwan, has invested $110 million in developing a marine terminal at Cristobal. The 
investments in cranes, expanded quay and container yard area are designed to increase the 
facility's capacity to about 1 million TEUs a year. 

The Manzanillo International Terminal (MIT) at Cristobal on the Atlantic side, operated by 
Seattle-based Stevedores of America, has a channel depth of46 feet, 6 Post-Panamax and 2 
super Post-Panamax cranes for handling containers on the largest container ships in the 
world. It also has direct access to the Colon Free Zone (CFZ), which is the second-largest 
free zone after Hong Kong. The local operator of the Manzanillo International Terminal is 
looking at a possible second container terminal on the Pacific side, near Balboa. 

In the future, it appears that the current three trade routes (ship-rail/truck, all-water via the 
Panama Canal and the Suez Canal) are viable options for the utilization ofPost-Panamax 
container ships. However, based on discussions with shipping companies, the most likely 
use ofPost-Panamax container ships is the all-water trade route using the Suez Canal. 
Although transshipment at the Panama Canal is possible for the U.S. East Coast/Far East 
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trade, shippers felt that this option is less likely due to high transshipment costs. Moreover, 
due to the high cost to modify the Panama Canal locks and no clear source for the funds, 
they felt that modifying the locks to accommodate Post-Panamax container ships is highly 
unlikely for the foreseeable future. Thus, the analysis assumes that Panamax container ships 
will be transitioned to Post-Panamax container ships in the Suez Canal route only. 
Moreover, it is also assumed that the Panama Canal will continue to be used for the Far East 
trade during the study period. Thus, both canal routes are assumed to be utilized for the 
economic analysis: Panamax container ships using the Panama Canal and Post-Panamax 
container ships using the Suez Canal. 

The only thing that is physically preventing the deployment ofPost-Panamax container 
ships at Miami Harbor is an adequate size turning basin. The Lummus Island Turning Basin 
has been authorized, funded, and will be constructed prior to the base year. Its 1,500-foot 
radius is sufficient for turning the Post-Panamax container ship design vessel SUSAN 
MAERSK. The Ship Simulation verified this. Thus, it is assumed that Post-Panamax 
container ships will call in the without-project condition, prior to the base year. The depth 
of the Lummus Island Turning Basin will be commensurate with the existing project 
channel depth, 42 feet. 

Roll-On/Roll-Off (Ro-Ro) Vessels (Trailer cargo) 

As shown in Table A-5 about 36 percent of all cargo tonnage (short tons) handled at the 
Port is transported in trailers. The trailers are carried on Ro-Ro vessels, which also carry a 
few containers. Lloyd's Register of Ships classifies 887 vessels as Ro-Ro Cargo Ships. The 
largest of these vessels have deadweights that range for 38,000 to 48,000 metric tons with 
design drafts that range from 35.4 feet to 40.2 feet, and container capacities that range from 
2,025 to 2,833 TEUs. The typical draft is 38 feet. Lloyd's also has seven vessels classified 
as Container Ro-Ro Cargo Ships. The deadweight ofthe five largest ones is 51,648 metric 
tons; these vessels' design drafts are 38 feet, and their container capacity is 2,908 TEUs. 
With a project depth of42 feet, these vessels have sufficient depth. It is anticipated that the 
current project depth at Miami Harbor will provide sufficient transit depth for Ro-Ro vessels 
in the future. 

Cruise Ships (Passengers) 

In the mid-1990s the largest cruise ship in terms of gross registered tons ( GRT) was the 
QUEEN ELIZABETH II with 70,327 GRT. Today, 16 cruise ships have GRTs in excess of 
70,000. Cunard's QUEEN MARY II, which is scheduled for completion in 2003, will be 
150,000 GRT. Because of the trend toward larger cruise ships, the Royal Caribbean 
International's VOYAGER OF THE SEAS was selected as the design vessel for the study. 
It is 137,300 GRT, is 1,021 feet long, and has a beam of 156 feet and a design draft of28.2 
feet. This cruise ship, which is currently calling, is considered the largest cruise ship likely 
to call at Miami Harbor for the foreseeable future. Presently, Royal Caribbean International 
has two VOYAGER-class ships calling a Miami Harbor: the VOYAGER OF THE SEAS 
and the EXPLORER OF THE SEAS. The draft requirement ofthe design vessel does not 
present a problem. Modem cruise ships are designed with drafts that can be accommodated 
by the shallow depths at their ports-of-call. Even the QUEEN MARY II will have a design 
draft ofonly 32.8 feet. However, the QUEEN MARY II will be 1,131 feet long with a 
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beam of 131 feet. Thus, the QUEEN MARY II is 110 feet longer than the VOYAGER OF 
THE SEAS, but its beam is 25 feet less. Because it is longer, and could potentially call, the 
SUSAN MAERSK container ship with a length of 1,13 8 feet and a beam of 141 feet was 
turned in the Main Channel Cruise Ship Turning Basin during the ship simulation. There 
were no problems with turning the large container ship. 

Because of the growth in cruises, channel improvements, as well as the Dodge Island 
turning basin, are being considered for the Dodge Island Terminal Number 12 (south 
western side ofDodge Island). Starting in November 2001, Celebrity Cruise Lines' 
HORIZON will utilize this terminal. The HORIZON is 682 feet long, with a beam of96 
feet, and a draft of24 feet. The design vessel for this project alternative is the CARNIVAL 
DESTINY, which is 893.5 feet long, with a beam of 116, and a draft of27 feet. 

Benefiting Fleet and Cargo 

All vessels will benefit from proposed improvements that enhance vessel maneuverability, 
reduced transit times, and tug assists. But not all vessels and the cargo they carry will 
benefit from proposed deepening of the existing channel. The first step in identifying the 
beneficiaries ofdeepening the channel consisted ofa review of the existing fleet calling at 
specific terminals. Table A-21 shows the vessel types and their characteristics at the three 
general berthing areas within the Port. Also shown are the number of recorded calls and the 
range ofthe recorded static drafts (draft at dock) ofthe vessels that called in FY1999. This 
information was provided by the Biscayne Bay Pilots. 

Tab1e A-21 EXlStmg. . Cargo Vesse1 C a11sand Sh ort Tons by Berth Areas FY 1999 
Recorded 

Static Draft 
Vessel Maximum RanQe Total 

Size Design at Berth Number Total 
Vessel LOA Range Draft FY 1999 of Calls %of Total Short Tons % ofTotal 

Bay (Berth) Location Types (feet) (feet) (feet) FY 1999 Calls FY1999' Cargo 
45 -65W Northwest Lummus Island RO/RO & LO/LO 125-648 39.4 7-35.1 103 3.9% 259,354 3.7% 

99-148 Southern Lummus Island Container 266-965 44 9-40.3 1,644 61.5% 4,344,386 62.7% 
_(Gantry Crane Berths) RO/RO & LO/LO 

~-177 Southern Dodge Island RO/RO & LO/LO 129-560 25.4 9.8-23.9 924 34.6% 2,326,632 33.6% 
Total 2,671 6,930,372 

Source: Developed from daily Pilots Logs for FY 1999. 
2 Source: Developed from two separate monthly Miami-Dade Seaport Department reports for FY 1999: Trailer/Container Activity Report, 
and Daily Dock Report. 

Roll-On/Roll-Off(Ro-Ro) and Lift-On/Lift-Off(Lo-Lo) vessels call at all three ofthe 
berthing areas, but are concentrated at Berths 45 to 65W located on the northwest side of 
Lummus Island on the Main Channel (36 feet deep) and Berths 149 to 177located on the 
southern side ofDodge Island on the Fisherman's Channel (32 to 42 feet deep). Taking into 
consideration the design drafts ofthe vessels and the existing channel depths, vessels calling 
at these berths have sufficient channel depth. In contrast, the container ships calling at 
Berths 99 to 148 have design drafts up to 44 feet compared to the 42-foot Fisherman's 
Channel depth. Thus, depending on their typical loadings and underkeel clearance 
requirements, some of the large Panamax container ships could potentially benefit from 
deepening the shipping channel. Almost two-thirds of all vessels call at Berths 99 to 148, 
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which have the Port's gantry cranes. A more detailed breakdown by vessel size (length 
overall, LOA) of the recorded static drafts for vessels that called at the "gantry-crane berths" 
(99 to 148) in FY 1999 is displayed in Table A-22. 

One hundred percent ofthe containerized cargo handled at Berths 45 to 65W and 149 to 177 
is moving in the Latin American and Caribbean trade. Berths 99 to 148 also handle cargo 
moving in these trade regions, some ofwhich is transported in trailers. All European, 
Mediterranean, and Asian trade cargo is handled at the gantry-crane berths. No cargo within 
these trades is shipped by trailer. The larger Panamax container ships are currently utilized 
in these trades, and Post-Panamax container ships will only be used in these trades. 

Thus, the channel-deepening benefit analysis focuses solely on containerized cargo moving 
in the European, Mediterranean and Asian trades, which will be solely handled at the 
gantry-crane berths (99 to 148), as the vessels in these trades are cellular container ships, 
that is, they do not have on-board cranes like those used in the Latin American and 
Caribbean trades due to the lack off gantry cranes at the ports. 

With a channel depth of42 feet at Miami Harbor, and assuming a minimum of3 feet of 
underkeel clearance, a fully loaded Atlantic Class (=>950-foot LOA) container ship would 
have a light-loaded transit draft of39 feet. As shown in Table A-22, the majority of these 
vessels had static (at dock) drafts ranging from 34 to 38 feet inbound, and 32 to 38 feet 
outbound, during 1999, but static drafts up to 41 feet were recorded. The typical static draft 
beyond 3 8 feet occurred for the range 3 8.1 to 3 9 feet. 

Asian cargo currently transits the Panama Canal, which has a maximum draft restriction of 
39 feet. Thus, vessels in this trade route would be expected to have a maximum transit draft 
of36 feet, assuming 3 feet ofunderkeel clearance. For the European and Mediterranean 
trade routes, the depths of the U.S. East Coast ports would control inbound and outbound 
vessel drafts within itineraries that included Miami Harbor. The static drafts shown in Table 
A-22 were recorded in 1999. At that time, U.S. East Coast ports had authorized depths 
ranging from 40 to 42 feet. Thus, the expected fully, but light, loaded transit draft would be 
between 37 to 39 feet, assuming 3 feet ofunderkeel clearance. As shown in Table A-22, 
many Atlantic Class vessels recorded the calculated maximum drafts. But, there were 
several calls with recorded static drafts between 32 and 35 feet. Therefore, some vessels 
arrived or departed Miami Harbor with transit drafts that were 1 to 3 feet less than their 
potential maximum transit drafts. This fact was taken into consideration when developing 
the "typical or most likely" applied maximum transit drafts ofbenefiting Panamax and Post
Panamax container ship classes. See Fully-Loaded Transit Weight and Applied Maximum 
Transit Draft section and Table A-33 for detailed fleet transit specifications. 

Five classes ofcontainer ships were established for the analysis: three classes ofPost
Panamax, one class ofPanamax, and one Sub-Panamax container ship class. The three 
Post-Panamax classes are based on the world fleet that includes ships in service and those on 
order as displayed in Table A-23 and Table A-24. A detailed description of the composite 
vessel in each class is found in Table A-33. 
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Based on the previously described vessel itineraries, generic vessel itineraries were 
developed for the purpose of estimated voyage costs for the European, Mediterranean and 
Asian trades. There are two itineraries for the Asian/U.S. East Coast trade: Panama Canal 
and Suez Canal itineraries. The Post-Panamax container ships would be utilized solely in 
the Suez Canal itinerary as only Panamax-size container ships can transit the Panama Canal. 

The generic itineraries are based on a review ofcurrent ones. The depths are displayed for 
both the without- and with-project conditions. All major U.S. East Coast ports are either 
authorized for construction to 50 feet, like New York; or being studied with draft reports 
proposing depths ranging :from 48 to 50 feet, like Norfolk Harbor for which a 50-foot 
channel is recommended. Construction schedules have completion dates ranging :from 
before to after the base year of the Miami Harbor project (201 0). 

A 50-foot channel depth has been authorized for New York/New Jersey Harbor with all 
channel construction completed in 2016, but all berthing areas deepened to 50 feet by 2005. 
Deepening the container-ship berths to 50 feet in 2005, significantly before all channel 
deepening to 50 feet is completed, demonstrates that tide will be used to increase the loading 
efficiency of the large container ships. Based on discussions with steamship companies, 
future itineraries that include Post-Panamax container ships will include the Port ofNew 
Y or kiNew Jersey due to the enormous hinterland market that it serves. 

The December 2002 Draft Norfolk Harbor (Hampton Roads) Report recommends 
deepening the inbound channel to 50 feet by 2005. The outbound channel is already 50 feet 
deep. Thus, it is reasonable to assume that one or more of the major U.S. East Coast ports 
will be deepened to a depth of 50 feet with others ranging in depth :from 48 to 50 feet by 
around the base year of the Miami Harbor project. Accordingly, for the economic analysis 
the midpoint of the anticipated range is assumed for the controlling depth at U.S. East Coast 
ports within the trade itineraries, or 49 feet. The prevalent port depth at European and Far 
East ports is 15 meters or 49.2 feet. Thus, selecting 49 feet for a controlling depth for U.S. 
East Coast ports is consistent foreign ports within the trade itineraries. 

The itineraries are displayed in Table A-25. 

These general assumptions and parameters were utilized to focus the detailed benefits 
analysis, which is contained in the following section: BENEFIT ESTIMATION 
PROCEDURES/ASSUMPTIONS/PARAMETERS. 
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Table A-22: Static Vessel Drafts at Gantry Berths by Length Overall (LOA) 
Static Vessel Draft at Gantry Crane Berths for Each Transit per Call (feet) • 

Vessel (MLLW) 
LOA 
(feet) >42 41.1 -42 40.1-41 39.1 -40 38.1 -39 37.1 -38 36.1-37 35.1 -36 34.1 -35 33.1-34 32.1 -33 31.1-32 30.1 -31 29.1 -30 <=29 

Total 
Transits 

>-951 Inbound 0 0 1 1 7 14 38 19 16 3 0 0 
Outbound 0 0 0 2 8 16 14 8 8 15 17 9 

Total 0 0 1 3 15 30 52 27 24 18 17 9 

0 
2 
2 

0 
0 
0 

0 
0 
0 

99 
99 

198 
901-950 Inbound 0 0 0 0 0 3 8 11 2 1 2 0 

Outbound 0 0 0 0 0 0 2 3 3 7 7 4 
Total 0 0 0 0 0 3 10 14 5 8 9 4 

0 
0 
0 

0 
1 
1 

0 
0 
0 

27 
27 
54 

851-900 Inbound 0 0 0 0 0 0 0 1 3 4 2 1 
Outbound 0 0 0 0 0 0 0 1 2 4 4 0 

Total 0 0 0 0 0 0 0 2 5 8 6 1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

11 
11 
22 

801-850 Inbound 0 0 0 1 2 2 3 12 10 14 11 8 
Outbound 0 0 0 0 0 3 3 6 1 8 11 16 

Total 0 0 0 1 2 5 6 18 11 22 22 24 

5 
6 

11 

6 
10 
16 

5 
12 
17 

79 
76 

155 
751- BOO Inbound 0 0 0 0 1 2 0 1 4 1 3 1 

Outbound 0 0 0 0 0 1 1 2 0 1 0 1 
Total 0 0 0 0 1 3 1 3 4 2 3 2 

3 
3 
6 

2 
3 
5 

0 
3 
3 

18 
15 
33 

701 -750 Inbound 0 0 0 0 4 2 4 1 1 5 2 5 
Outbound 0 0 0 0 0 1 3 3 0 5 4 4 

Total 0 0 0 0 4 3 7 4 1 10 6 9 

1 
4 
5 

0 
1 
1 

3 
3 
6 

28 
28 
56 

651 -700 Inbound 0 0 0 0 3 3 3 9 5 15 19 25 
Outbound 0 0 0 0 0 0 0 0 6 14 26 25 

Total 0 0 0 0 3 3 3 9 11 29 45 50 

25 
28 
53 

18 
23 
41 

74 
77 

151 

199 
199 
398 

601-650 Inbound 0 0 0 0 0 0 0 2 2 1 6 8 
Outbound 0 0 0 0 0 0 0 0 1 3 7 4 

Total 0 0 0 0 0 0 0 2 3 4 13 12 

8 
8 

16 

14 
18 
32 

49 
48 
97 

90 
89 

179 
551-600 Inbound 0 0 0 0 0 0 0 0 4 3 8 7 

Outbound 0 0 0 0 0 0 0 2 3 0 13 17 
Total 0 0 0 0 0 0 0 2 7 3 21 24 

13 
10 
23 

40 
37 
77 

163 
154 
317 

238 
236 
474 

501-550 Inbound 0 0 0 0 0 0 0 0 0 0 1 7 
Outbound 0 0 0 0 0 0 0 0 0 0 2 9 

Total 0 0 0 0 0 0 0 0 0 0 3 16 

8 
7 

15 

8 
18 
26 

83 
68 

151 

107 
104 
211 

451-500 Inbound 0 0 0 0 0 0 0 0 0 0 0 0 
Outbound 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 

0 
0 
0 

1 
2 
3 

132 
128 
260 

133 
130 
263 

401-450 Inbound 0 0 0 0 0 0 0 0 0 0 0 0 
Outbound 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 

0 
0 
0 

1 
1 
2 

111 
109 
220 

112 
110 
222 

351-400 Inbound 0 0 0 0 0 0 0 0 0 0 0 0 
Outbound 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 

0 
0 
0 

0 
0 
0 

117 
115 
232 

117 
115 
232 

301-350 Inbound 0 0 0 0 0 0 0 0 0 0 0 0 
Outbound 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 

0 
0 
0 

0 
0 
0 

173 
176 
349 

173 
176 
349 

250-300 Inbound 0 0 0 0 0 0 0 0 0 0 0 0 
Outbound 0 0 0 0 0 0 0 0 0 0 0 0 

Total 0 0 0 0 0 0 0 0 0 0 0 0 

0 
0 
0 

0 
0 
0 

214 
215 
429 

214 
215 
429 

All Inbound 0 0 1 2 17 26 56 56 47 47 54 62 
All Outbound 0 0 0 2 8 21 23 25 24 57 91 89 

All Total 0 0 1 4 25 47 79 81 71 104 145 151 
• Source: Biscayne Bay Pilots Logs for FY 1999. Note: Odd number of calls is due to the outbound or inbound transit occurring prior to or after the fiscal year. 

63 
68 

131 

90 
114 
204 

1124 
1108 
2232 

1645 
1630 
3275 
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Table A-23: World Container Ship Fleet April2001 1 

I 

TEU 
Capacity 
Range 2 

Total 
Number 
of 
Containerships 

Number 
of 
u.s. 
Flag 

Average 
TEU 
Capacity 

Average 
Gross 
Registered 
Tons 3 

Average 
Net 
Registered 
Tons 4 

Average 
Deadweight 
(Metric Tons) 5 

Average 
Length 
Overall 
(Feet) 

Average 
Length 
Between 
Perpendiculars 
(Feet) 

Average 
Extreme 
Breadth 
(Feet) 

Average 
Maximum 
Draft 
(Feet) 

Average 
Speed 
(Knots) 6 

Average 
Date of 
Build 

% ofTotal 
Containerships 

1 

7000-7499 0 0 0.00% 
6500-6999 5 0 6,696 80,884 48,436 87,351 983.9 932.5 140.5 45.9 24.5 1,999 0.19% 
6000-{)499 32 0 6,349 84,086 44,128 93,250 1,070.2 1,021.3 137.4 46.8 24.9 1,998 1.22% 
5500-5999 35 0 5,614 66,247 34,431 66,657 912.3 867.8 131.5 44.7 25.6 1,999 1.34% 
5000-5499 33 0 5,283 66,751 32,437 66,285 918.7 871.1 133.3 44.6 24.9 1,998 1.26% 
4500-4999 66 13 4,725 57,350 26,624 64,664 952.1 911.1 113.2 43.4 23.3 1,995 2.53% 
4000-4499 99 5 4,189 51,077 27,578 58,931 940.3 891.4 108.8 42.5 24.0 1,995 3.79% 
3500-3999 96 4 3,766 46,012 22,338 51,103 891.6 848.6 105.8 40.7 23.4 1,993 3.67% 
3000-3499 137 7 3,239 40,336 18,339 45,138 821.3 774.8 105.8 39.2 21.9 1,992 5.24% 
2500-2999 178 12 2,746 36,439 16,430 40,775 760.9 716.6 105.1 38.8 21.5 1,989 6.81% 
2000-2499 231 10 2,247 29,264 12,521 33,724 685.0 644.7 101.2 37.3 20.3 1,991 8.84% 
1500-1999 362 17 1,699 21,026 9,845 25,507 614.9 575.9 92.2 34.1 19.7 1,992 13.85% 
1000-1499 464 16 1,190 15,820 7,276 18,957 560.2 523.8 84.6 30.8 18.6 1,990 17.76% 
500-999 471 2 718 9,350 4,470 11,397 457.3 424.3 71.5 26.4 16.8 1,990 18.03% 
<500 404 0 301 4,359 2,055 5,479 351.8 324.4 57.0 20.0 14.5 1,985 15.46% 

Total 2,613 86 100.00% 

1 Source: Lloyd's Register of Ships CD ROM (Apri12001 ). Includes only fully containerized ships. Not included are general cargo ships and Roll-On/Roll-Off vessels that also carry containers. ; 

2 TEU: Twenty-Foot Equivalent Unit Container 20 feet long, and approximately 8 feet high and wide. 
3 Gross Tonnage is the capacity in cubic feet of the spaces within the hull, and of the enclosed spaces above the deck available for cargo, stores, fuel, passengers and crew, divided by 100. Thus, 100 cubic feet 
of capacity is equivalent to 1 gross ton. 
4 Net tonnage is derived by deducting from gross tonnage spaces used for the accommodation of master, officers, crew, navigation, and propelling machinery. 
5 Deadweight is the weight in metric tons of cargo, stores, fuel, passengers and crew carried by the ship when loaded to her maximum summer load line. 
6 Knot: 1 nautical mile per hour= 1.151 statute miles per hour. One nautical mile = 6,07 6 feet; and one statute mile = 5,280 feet. 
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Table A-24: Container Ships On Order Apri12001 1 

TEU Total Number Average Average Average Average Average Average Average Average Average Average % ofTotal 
Capacity Number of TEU Gross Net Deadweight Length Length Extreme Maximum Speed Date of Containerships 
Range 2 of u.s. Capacity Registered Registered (Metric Tons) 5 Overall Between Breadth Draft (Knots) 6 Build 

Containerships Flag Tons 3 Tons 4 (Feet) Perpendiculars (Feet) (Feet) 
(Feet) 

7000-7499 6 0 7;267 86,333 NA 99,833 1,053.1 I ,010.5 140.4 47.6 NA 2002 1.80% 
6500-6999 9 0 6,643 74,656 NA 79,400 984.4 938.9 134.5 45.5 NA 2001 2.70% 
6000-6499 29 0 6;293 76,163 46,427 80,322 1,003.0 979.3 135.4 45.2 NA 2002 8.71% 
5500-5999 32 0 5,611 66,434 24,167 65;247 912.1 866.0 131.6 44.6 NA 2002 9.61% 
5000-5499 6 0 5;283 65,500 NA 69;229 918.6 NA 130.6 NA NA 2002 1.80% 
45004999 6 0 4,800 55,000 NA 62,740 964.6 NA 105.6 44.3 NA 2002 1.80% 
40004499 51 0 4;207 45,644 21,568 53,522 900.3 853.4 105.8 41.4 NA 2002 15.32% 
3500-3999 9 0 3,713 39,900 NA 50;200 844.0 804.6 105.6 41.0 NA 2001 2.70% 
3000-3499 20 0 3,140 33,795 14,350 40,395 727.0 689.0 105.9 39.3 NA 2002 6.01% 

2500-2999 45 I 2,615 27,379 13,107 33,514 686.1 642.3 102.6 36.9 NA 2002 13.51% 

2000-2499 37 0 2,423 25,907 11,997 32,433 973.2 631.3 98.1 36.3 NA 2002 11.11% 

1500-1999 23 0 1,683 17,543 8,192 22,394 607.6 566.1 86.8 31.5 NA 2002 6.91% 

1000-1499 31 0 1,172 12,816 5,378 15,993 515.5 484.2 80.7 29.9 NA 2002 9.31% 

500-999 26 0 792 9,719 2,873 10,188 428.4 405.4 72.7 26.3 NA 2002 7.81% 

<500 3 0 391 3,760 1,731 5,327 NA NA NA NA NA 2001 0.90% 

Total 334 I 100.00% 

1 Source: Lloyd's Register ofShips CD ROM (April2001). Includes only fully containerized ships. Not included are general cargo ships and Roll-On/Roll-Off vessels that also carry containers. 
Not all ship characteristics are available at this time. Those that are not available are noted with NA. 
2 TEU: Twenty-Foot Equivalent Unit. Container 20 feet long, and approximately 8 feet high and wide. 
3 Gross Tonnage is the capacity in cubic feet of the spaces within the hull, and of the enclosed spaces above the deck available for cargo, stores, fuel, passengers and crew, divided by 100. Thus, 100 cubic feet 
of capacity is equivalent to I gross ton. 
4.Net tonnage is derived by deducting from gross tonnage spaces used for the accommodation of master, officers, crew, navigation, and propelling machinery. 
5 Deadweight is the weight in metric tons ofcargo, stores, fuel, passengers and crew carried by the ship when loaded to her maximum summer load line. 
6 Knot: I nautical mile per hour= 1.151 statute miles per hour. One nautical mile= 6,076 feet; and one statute mile= 5,280 feet. 
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Table A-25 M'1arm. H arbor- Genenc'Roun - 1p by Trade RoutedtriVesse1Ifmerar1es 
Without-Project With-Project Mean Tide Round-trip 

Trade Ports in Depth Depth Range Nautical 
Route Generic Itinerary 1 (feet)~ (feet) 4 (feet) o Mileso 

Europe/ Southampton, England 49.2 49.2 5.9 

U.S. East Coast New York, U.S. 3 50.0 50.0 4.6 3,169 
Other East Coast, U.S. 3 48.0 to 50.0 48.0 to 50.0 5.2 600 
Miami, U.S. 42.0 43.0 to 50.0 2.5 420 

r----·· 
Southampton, England 49.2 49.2 5.9 3,866 

--~---

8,055 
Mediterranean/ Valletta, Malta 50.6 50.6 1.3 

f------· 
U.S. East Coast New York, U.S. 50.0 50.0 4.6 4,181

1----· 
Other East Coast, U.S. 48.0 to 50.0 48.0 to 50.0 5.2 600 
Miami, U.S. 42.0 43.0 to 50.0 2.5 420 
Valletta, Malta 50.6 50.6 1.3 4,786 

9,987 
Asia/ 

U.S. East Coast Hong Kong, China 49.2 49.2 8.2 
Panama Canal Panama Canal transit 39.0 39.0 n.a. 

Miami, U.S. 42.0 43.0 to 50.0 2.5 10,448 
Other East Coast, U.S. 48.0 to 50.0 48.0 to 50.0 5.2 420 
New York, U.S. 50.0 50.0 4.6 600 
Panama Canal transit 39.0 39.0 n.a. 

-· 

8.2Hong Kong, China 49.2 49.2 11,213
t-----· 

22,681 
Asia/ I 

~--:-:--::--~~-

_l.J.S. East Coast Hong Kong, China 49.2 49.2 8.2 
Suez Canal Suez Canal transit 56.0 56.0 n.a. 

· 

Valletta, Malta 50.6 50.6 1.3 7,435 
-· 

Miami, U.S. 42.0 43.0 to 50.0 2.5 4,786 
Other East Coast, U.S. 48.0 to 50.0 48.0 to 50.0 5.2 420 
New York, U.S. 50.0 50.0 4.6 600 
Valletta, Malta 50.6 50.6 1.3 4,181 
Suez Canal transit 56.0 56.0 n.a. 
Hong Kong, China 49.2 49.2 8.2 7,435 

I 24,857 

Generic trade-route vessel itineraries based on actual ones as published by steamship 
companies. 
2 Without-project channel depths are the same as the current channel depths, except for those 
ports with on-going or most likely future deepening construction projects (see footnote 3). 
3 A 50-fo~t channel depth has been authorized for New York/New Jersey Harbor with all channel 
construction completed in 2016, but all berthing areas deepened to 50 feet by 2005. 
Other U.S. East Coast ports (Norfolk, Charleston, Savannah, for example), are studying 
deepening to depths up to 50 feet. The December 2002 Norfolk Harbor (Hampton Roads) report 
recommends deepening the inbound channel to 50 feet by 2005. The outbound channel is 
already 50 feet. It is anticipated that other East Coast ports will be deepened to a project depth 
of 48 to 50 feet between 2006 and 2010. 
4 With-project channel depths under consideration for Miami Harbor are 43 to 50 feet. All other 
channel depths for ports and canals within the vessel itinerary remain the same as those 
in the without-project condition. 
5 "Tides and Tidal Datums in the United States," Special Report No. 7, U.S. Army Corps of 
Engineers, February 1981; and "Lloyd's Ports of the World," Lloyd's of London, 1997. 
6 "Distances Between Ports," Defense Mapping Agency Hydrographic/Topographic Center, 
1993. I I 
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BENEFIT ESTIMATION PROCEDURES/ASSUMPTIONS/PARAMETERS 

Cost Reduction Benefits 

Benefits Analysis 

This section describes the analyses performed in the estimation ofcost reduction benefits for 
proposed channel improvements. The objectives of the proposed channel improvement 
alternatives include the reduction of transit times and costs for vessels maneuvering within 
Miami Harbor. Nearly all users ofMiami Harbor will benefit from proposed improvements 
inasmuch as they enhance vessel maneuverability and reduce transit times and necessary tug 
assists. The paragraphs that follow describe key inputs and assumptions of the analysis and 
present estimated cost reduction benefits. And, as will be discussed in subsequent sections, 
additional benefits will accrue to select vessel classes with deepening improvements. 

The benefits ofchannel improvements were estimated in terms of reductions in harbor 
transit times and consequent vessel delays. Transit times and transportation costs were 
estimated by analyzing the most likely condition in the absence of an improved channel at 
Miami Harbor, that is the without project condition, and the proposed channel improvement 
alternatives for each decade over the period 2010-2060. For this analysis, the alternatives 
were bundled to estimate cost reduction benefits. The following describes briefly the 
proposed channel improvement alternatives: widening the entrance channel, inner entrance 
channel between buoys 13 and 15, and the Fisherman's Channel to provide safe navigation 
for all vessels, particularly post-Panamax containerships; widening the Fisher Island turning 
basin to improve vessel access and reduce delays; extending the Dodge Island Channel to 
provide access to planned expanded cruise facilities; and constructing a turning basin at 
Dodge Island to accommodate the cruise ships using the channel. Five component sets, 
each comprising an individual component or several inseparable components, representing 
the without project condition and four channel improvement scenarios were analyzed: 

Without Project Condition- Maintain existing channels; construct Lummus Island 
turning basin to a diameter of 1,500 feet. 

Components 1 C, 2A, and 5A - Widen the entrance channel, channel between buoys 
13 and 15, and Fisherman's Channel; 

Component 3B - Widen the Fisher Island Turning Basin; 
Component 6 - Extend the Dodge Island Channel; 
Component 6A- Construct the Dodge Island Turning Basin. 

Incremental transit costs for the without project condition and each of the four proposed 
channel improvement component sets represent cost reduction benefits. 

As discussed in previous sections, Maersk Sealand's SUSAN MAERSK was selected for 
the design vessel for the economic analysis. The SUSAN MAERSK has 1,138-feet length 
over all (LOA), a maximum beam of 140.8 feet, and a maximum design draft of47.6 feet. 
It has a beam that is approximately 35 feet greater than the current Maersk Sealand 
container ships calling at Miami Harbor. The current widths of the entrance channel, 
channel between buoys 13 and 15, and the Fisherman's Channel are too narrow to allow the 
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SUSAN MAERSK to transit Miami Harbor safely and cost-effectively. The current channel 
configurations would necessitate an additional tug assistance and transit at a dead-slow 
speed. 

The proposed improvement alternatives are necessary to accommodate the expected future 
fleet at Miami Harbor. Additionally, the proposed alternatives will alleviate delays resulting 
from turning basin use and one-way traffic restrictions and reduce transportation costs for 
nearly all users ofMiami Harbor (note: cruise ships have priority berthing and pilotage 
because of tight schedules. As such, they do not experience delays). All commercial cargo 
vessels, regardless of size, however, experience vessel delays; and therefore, would benefit 
from widening of channels and turning basins, or similar improvements that result in 
improved maneuverability and reduced transit times. 

The channel widening alternative is not intended to create two-way traffic for Post-Panamax 
or Panamax vessels. Rather widening creates an additional margin of safety that makes it 
possible for these vessels to traverse the project more expeditiously and fuel-efficiently and, 
in the case ofPost-Panamax vessels, without extraordinary tug assistance. In addition, the 
widening helps reduce the surging effect on ships at dock along Fisherman's Channel. In 
the Biscayne Bay Pilots letter dated October 23, 1997, found in the Ship Simulation 
Modeling Report (Attachment B to Engineering Appendix B in Volume II of the Draft 
Miami Harbor Navigation Study General Reevaluation Report), the pilots state that the 
" ...Lummus Island Cut just south ofthe gantry crane area should be widened. At the 
present time ships transiting this area pass extremely close to vessels docked at the gantry 
berths. This results in a "surging" effect on the ships at the dock. Also, all too frequently, 
we are encountering vessels docked at Lummus Island with their cranes swung outboard 90 
degrees thereby blocking a portion of the channel." 

According to one pilot's comments found at the end of the Ship Simulation Modeling 
Report after testing the proposed improvements (Attachment B to Engineering Appendix B 
in Volume II of the Draft Miami Harbor Navigation Study General Reevaluation Report). 
He states, " ...Turning at Fisher Island is more expedient and potential surging of deep 
container vessels at the berths is minimized if not eliminated. For strong currents and 
depending on the location and number ofdeep draft vessels at the berths I would prefer the 
Lummus Island basin." 

With Channel Improvements- The SUSAN MAERSK and other similarly sized Post
Panamax vessels traverse Miami Harbor at speeds of approximately 5-6 knots, with the 
assistance of2 tugs. The transit to berth takes approximately 75 minutes. During this transit, 
the Post-Panamax vessels have exclusive use ofthe entrance channel and later Fisherman's 
Channel. Likewise, other large ships, e.g. Panamax, can traverse Miami Harbor at more 
optimal speeds ( 6-7 knots), resulting in reduced transit times. 

Without project condition- The SUSAN MAERSK and other similarly sized Post
Panamax vessels traverse Miami Harbor as essentially "dead ships," pulled by 3 tugs at a 
speed of approximately 2-3 knots. The transit to berth takes nearly 2 hours. During this 
transit, the Post-Panamax vessels have exclusive use of the entrance channel and later 
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Fisherman's Channel. The narrow channel conditions also make it necessary for Panama:x 
vessels to traverse the project at slower, less fuel-efficient speeds (4-5 knots versus 6-7 
knots). 

Three widening measures were combined into one alternative, because it is only with 
improvements to all three areas that the need for the third tug and less-than dead slow speed 
would be eliminated. With improvements, the container vessels would continue to light
load and require the assistance of two tugs, but could transit the channel at a more normal 
speed. The net impacts of the widening improvements are reductions in transit time and 
exclusive channel use of approximately 30 minutes per vessel, as well as elimination of the 
expense for the Post-Panama:x vessels' third tug assistance. 

A distinction needs to be made clear between delay benefits based on the reduction of 
"congestion" and the benefits claimed in the Miami Harbor economic analysis for channel 
widening improvements. The delays are caused by the interaction ofvessels at the harbor. 
Delay type benefits can result from the reduction of inner harbor transit times and/or waiting 
times at the bar or at the berth due to conditions at a harbor. Improvements that result in 
benefits are the construction of a two-way transit channel and/or passing "lanes" and/or 
turning notches. At Miami Harbor, the outer and inner channels are restricted to one-way 
transits without or with the project improvements. Thus, the interaction of vessels is 
simplified, that is, an in-bound vessel(s) has to wait for the out-bound vessel to clear the bar. 
So, once the channel is clear, it's a straight "shot" to the berth. The proposed widening 
improvements are based on safety concerns raised by the Biscayne Bay Pilots Association 
with respect to groundings and passing container ships with their on-board cranes extended 
toward the channel as they load/unload at the berth using the landside gantry cranes. The 
widening alternatives address these concerns. However, the only benefits claimed are for 
efficiencies accruing to the Post-Panama:x container ships. The widening of the channel at 
selected points results in removing safety restrictions for Post-Panama:x container ships that 
will be implemented by the pilots in the without-project condition: reduced vessel speed 
(dead slow) and a third tug. The elimination of the one halfhour of additional transit time 
and the third tug are not related to "congestion" at the Port. As stated, there is only one-way 
traffic. So, a vessel has to "clear" the bar before another can transit the channel. So, the one 
half hour of additional transit time for Post-Panama:x container ships is strictly the time from 
the bar to the berth. 

The primary source ofdata was derived from Miami Harbor's pilot logbooks. The data 
include detailed information on all aspects ofvessel transits. For each vessel transiting 
Miami Harbor, a record is made in the pilot's log noting the vessel's characteristics, 
including transit date and time. Data records are made in the pilot's log upon entrance and 
exit ofthe harbor. An additional record is made if a pilot shift change occurs during the 
transit. The existing fleet characteristics are based on CY1999 pilot data. 

Transit times for Miami Harbor navigation are largely a function ofvessel speed. Variations 
in vessel speeds are due to vessel size and type and geographic limitations. The larger the 
vessel, the more difficult it is to maneuver, and therefore, the slower the transit speed. 
Restricted reaches along the channel also necessitate slower transit speeds. A survey of 
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Miami Harbor's pilots was conducted to elicit information on transit speeds by vessel class 
for each reach of the Miami Harbor navigation channel. Additionally, the pilots provided 
information on transit times based on experience by vessel type and destination berth. 

Many berths share a common turning basin, which is generally located nearest the berths; 
therefore, a vessel in the turning basin obstructs channel entrance and egress for other users 
of the same turning basin. Nearly all vessels at Miami Harbor require the assistance of at 
least one tug; the additional width of the tug alongside the vessels increases the effective 
width of the vessel in the channel and constrains Miami Harbor to one-way traffic. 

The berthing spaces previously enumerated in Tables A-1 through A-4 overstate the 
available capacity at Miami Harbor in that concurrent use of some adjacent berths is not 
possible and other adjacent berths must be combined to provide access for one large vessel. 
The width of the Fisherman's Channel constrains all commercial cargo traffic to one-way. 
The only passing that occurs involves small workboats and recreation craft. Vessels 
destined for berths on the Fisherman's Channel are delayed at the sea buoy, when another 
vessel is in the channel. Conversely, vessels departing Miami Harbor must wait at berth 
until the channel is cleared. According to Miami Harbor's pilots, channel delays exceeding 
one hour are not uncommon. 

Vessels were divided into classes according to size and use. The vessel classifications 
describe the attributes of all vessel types that were analyzed. Vessel classifications were 
standardized for this effort and are summarized in Table A-26. The important 
characteristics of the existing vessel fleet are the dimensions and types of the vessels. 
Similarly, the commodities moving in and out of Miami Harbor were aggregated into 
commodity classes. For this effort, three commodity classes were identified: containers, Ro
Ro/general cargo, and passengers. 

Table A-26. Vessel Class Definitions 

Vessel Class Defmitions 

Class Type Length 

1 Container LOA< 500 

2 Container LOA between 500 and 700 

3 Container LOA between 700 and 900 

4 Container Panamax 

5 Container Post-Panamax 

6 Gen Cargo, Ro-Ro, Lo-Lo LOA< 400 

7 Gen Cargo, Ro-Ro, Lo-Lo LOA between 400 and 600 

8 Gen Cargo, Ro-Ro, Lo-Lo LOA> 600 

9 Passenger LOA< 600 

10 Passenger LOA between 600 and 900 

11 Passenger Panamax 

12 Passenger Post-Panamax 
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Forecast commodity tonnage is displayed in Table A-27. As discussed in previous 
sections, the annual growth rates to be used for the 50-year study period for each of the 
general commodity groups (containers, 4.53 percent; Ro-Ro cargo, 4.53 percent; and 
passengers, 2.00 percent) are assumed to occur without or with any harbor improvements. 

Table A-27. Forecast Commodity Tonnage 

Forecast Commodity Tonnage 
Without Project/ With Project Conditions 

2010 2020 2030 2040 2050 2060 
Containers 
Ro-Ro, Lo-Lo 
Total 

Cruise Passengers 

9,058,295 16,827,157 30,565,148 42,247,460 
5,095,291 9,465,276 17,192,896 23,764,196 

14,153,586 26,292,433 47,758,044 66,011,656 

4,183,511 5,099,676 6,216,477 7,577,851 

58,394,870 
32,847,114 
91,241,984 

9,237,357 

80,713,985 
45,401,616 

126,115,601 

11,260,287 

Given forecast commodity traffic, future vessels calls were estimated. Table A-28 displays 
forecast vessel calls at the port under the without project condition and the proposed channel 
improvement alternatives. As discussed in previous sections, the future fleet will include the 
addition of the SUSAN MAERSK and other post-Panamax containerships, as well as the 
continued arrivals ofmega- cruise ships. Forecast commodity will be accommodated in the 
larger vessels in the future fleet, resulting in fewer vessels calls over the 50-year project life. 
This assumption was based on information obtained from Miami Harbor's shippers and was 
discussed in previous sections. It is important to note that the forecast future vessels calls 
are identical in the with and without project conditions (without deepening). 

Table A- 28. Forecast Vessel Trips 

Commodity 2010 

Forecast Vessel Trips 
Without/ With Project Conditions 

2020 2030 2040 2050 2060 

Containers 
Ro-Ro, Lo-Lo 

Cruise 

Total 

1,225 
1,313 

1,177 

3,715 

1,391 1,695 2,119 
1,431 1,677 2,004 

1,224 1,278 1,366 

4,046 4,650 5,489 

2,642 
2,245 

1,525 
6,412 

3,377 
2,603 
1,690 

7,670 

Methodology 

Vessel operating costs by vessel class for FY2004 were obtained from the Institute for 
Water Resources (IWR). The costs represent daily operating costs for U.S. and foreign 
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vessel classes engaged in trade at U.S. deep-draft ports and are specific for vessel flag, type, 
and size. The costs are published annually by IWR in an Economics Guidance 
Memorandum (EGM) and intended for use in Corps' planning studies. A representative 
vessel was selected for each vessel class and daily operating costs assigned accordingly, 
taking into consideration the distribution ofdomestic and foreign-flagged vessels within 
each class. 

The delay reduction analyses for Miami Harbor were performed without the use of a 
congestion model. In the absence of a model, a reliable analysis was performed with the use 
ofExcel spreadsheets, by employing similar logic. Each vessel call forecast for Miami 
Harbor was disaggregated into component movements, each with an associated estimated 
duration. A vessel call included the following components: 1) arriving at the sea buoy; 2) 
transiting to berth; 3) berthing; 4) departing the berth and Miami Harbor. 

The project lent itself well to such analyses, given that the assumptions for the vessel fleet 
and traffic forecast were identical in the with- and without- project conditions. The vessel 
fleet composition is the same under the without- and with-project conditions for three 
reasons: (1) industry contact persons advised that when their steamship companies 
introduce Post-Panamax container ships into the European, Mediterranean, and Asian 
trades, they would continue to use "multi-porting" itineraries that would be similar to those 
currently in use; (2) ifthere were no physical constraints that prevent a Post-Panamax 
container ship from calling at a port, the Post-Panamax container ships would call even 
though a port's channel configuration may not provide the most efficient utilization of the 
larger vessels in the short-term, and (3) the Biscayne Bay Pilots Association advised that 
they would bring in the Post-Panamax container ships in the without-project condition using 
the current typical underkeel clearance of three feet, but at a significantly reduced speed 
(dead slow) and with an additional tug (three rather than two) assisting in the transit. 

The Port ofMiami did not have a turning basin of appropriate size to allow the Post
Panamax REGINA MAESK to call in 1999. With the construction of the Lummus Island 
Turning Basin in the without-project condition, there are no purely physical constraints 
preventing Post-Panamax container ships calling at Miami Harbor. Moreover, the pilots 
would take measures to reduce the risk ofgrounding the larger container ships: reduce the 
speed of the vessel and add a third tug. 

Given economies in transportation, even a "light-loaded" Post-Panamax vessel results in a 
lower delivered cost per ton than that ofaM-class vessel loaded to the same draft. So much 
so, that the costs of an additional tug assist and slower transit at Miami Harbor are preferred 
over theM-class vessel operating unencumbered at the project and on the same itinerary. 
Given that there are no physical constraints that exclude the S-class vessel from Miami 
Harbor and the additional transit costs are covered by its economic advantage, it is 
introduced in the without project condition. Therefore, inclusion of the S-class vessel 
represents optimization ofthe without project condition. 

Given identical vessel calls in both scenarios, estimating the impacts ofproposed 
improvements on the forecast vessel calls entailed focusing on I isolating only the areas 
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where differences could occur ("areas," in this case, referring to vessel classes and/or 
components of the overall vessel transit times). In as much as the improvement alternatives 
removed constraints that contribute to vessel delays, benefits could be estimated for each 
future decade, with inner years interpolated. 

Given the identical vessel fleet and future vessel calls at Miami Harbor in the with and 
without project conditions, detailed modeling of traffic was unnecessary with the following 
baseline assumptions: 

1) Vessels would call at exactly the same berths with or without the project. The 
proposed improvements do not include additional berthing capacity. 

2) Berthing time would be exactly the same with or without the project. The 
proposed improvements do not include enhancements to loading/unloading 
equipment that would not also be in place in a without project setting. 

3) Vessels delayed at the sea buoy due to berthing capacity shortfalls (beyond the 
delays that are expected as the exiting vessels clear the project) are assumed to 
occur with or without the proposed improvements. 

4) The precautions, in the form of slow transits for Panamax vessels, that the 
Biscayne Bay Pilots currently take, would continue and become more regulated 
as larger vessels are introduced with no corresponding channel improvements 
(without project condition). 

5) Cruise ships have priority channel usage, and as such, do not experience delay. 

The year 1999 was selected as a representative base year for analysis and forecasts. The 
future year (2010 through 2060) commodity tonnage volumes, vessel loadings, and 
distributions ofvessel classes were extrapolated from pilot data and commodity traffic 
forecasts discussed in previous sections. 

In the absence ofmodeling, it was still necessary to develop shipment lists for Miami 
Harbor. A critical input for any congestion model is the expected stream of vessel 
movements, or shipment list. The shipment list is an annual account ofvessel movements 
specific to the arrival date and time, vessel type and size, commodity type and volume, and 
destination berth. Shipment lists are developed from an analysis of actual traffic patterns. 
Future year shipment lists are randomly generated from vessel traffic distribution patterns 
developed from historic data and increased at a rate commensurate with forecast growth in 
commodities. The important considerations are the number, types, and sizes of vessel 
expected to call at Miami Harbor over the life of the project. While the "no-model" method 
inevitably results in understated estimates of delay at Miami Harbor, it was nevertheless a 
reliable means of estimating the most-easily quantifiable sources ofdelay costs. 

According to the Biscayne Bay Pilots' Association (BBP A), the transit method and resultant 
time for a Post-Panamax container vessel would differ greatly between the unimproved 
without project condition and the improved condition. The BBP A are an invaluable source 
of information on regarding vessel maneuvers in Miami Harbor. While acknowledging that 
there would be no physical constraints, the S-class vessel transit would be "tight," 
necessitating a reduced speed and additional tug assist. Thus given estimates of future 
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vessel calls, which were identical with or without the project, expected delays and delay 
costs were calculated. Additionally, the estimates of future vessel calls determined the 
foregone need for a third tug assist. Beyond these estimates, additional delay would be 
expected to occur as vessels randomly interact with one another -delay that would be 
mitigated by a more efficient channel configuration. The 30-minute reduction per vessel in 
transit time translated into 30 additional minutes in the with project condition that the 
channel was available for use by other vessels, rather than obstructed by the S-class vessel's 
transit. 

For each alternative and decade, transit times including assumed transit delays, were 
estimated by individual vessel movement. Excel spreadsheets were used to calculate transit 
time costs by vessel class for each forecast vessel trip, given hourly operating costs by 
vessel class. For example, to calculate the total transit time for the without project condition 
in 2010, an annual list ofmovements was constructed in an Excel spreadsheet. Each 
movement, given its unique vessel class, commodity type, and origin/destination berth, was 
assigned an estimated transit time. The transit time included the following components: 
arrival, berthing, departure, and delay. The Miami Harbors' pilot data, as well as interviews 
with pilots, provided valuable insights into these component times. Table A-29 provides an 
example calculation ofper trip incremental cost savings for the SUSAN MAERSK in 2010. 
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T bl A 29 M. . H b C R d . Ea e - 1arm ar or ost e uctwn Ana1ys1s xampe 
Miami Harbor Cost Reduction Analysis Example 

Class 5 Containership, 20 10 

Transit Time Inbound 

Berth Time 

Transit Time Outbound 

Hourly Operating Cost - at Sea 

Hourly Operating Cost - at Port 

Subtotal Port Cost 

Without Project 

1 Hr48 Min 

18Hr 

71 Min 

$2,310 

$1,259 

$29,939 

With Improvements 

1 Hr 18 Min 

18Hr 
41 Min 

$2,310 

$1,259 

$27,629 

Total Vessel Calls 

Hourly Arrival Rate* 

Probability of Encounter 

Expected Delay Time** 

Expected Delay Cost 

3,715 

0.85 

0.72 
51 Min 

$1,964 

3,715 

0.85 

0.72 
30 Min 

$1,155 

No. ofTugs 

Tug Cost(@ $1,400/hour) 

3 
$4,200 

2 

$2,800 

Total Port Cost 

Incremental Savings Per Call 

$36,102 $31,584 

$4,519 

* Annual vessel calls per hour, assuming that with each vessel call 

there are two legs, or trips (inbound and outbound). 

** Expected delay is a function of forecast annual vessel trips. 

The square of the expected hourly arrival rate represents the 

probability of a vessel encounter in the channel. Given the 

one-way traffic constraint, one vessel must yield, and is, 

therefore, delayed. The delay is set equal to the vessel outbound 

transit time, and the expected delay time is the product of the 

outbound transit time and the probability of vessel encounter. 

Similar estimates for 2010 were developed for each of the vessel classes and all of the 
improvement alternatives. The total transit times for the improvement alternatives were 
compared to the without project condition estimate for each decade. Excel spreadsheets 
were used to estimate average annual transit costs for each alternative (transit costs between 
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decadal points were interpolated). Incremental transit costs for the without project condition 
and the improvement alternatives represent cost reduction benefits. 

The following summarizes the assumptions for three of the cost reduction benefit 
alternatives (the fourth, or the Dodge Island Channel Extension, is discussed in the section 
entitled "Cruise Ship Benefits"): 

1). Widening entrance channel, buoys 13-15 and Fisherman's channel - In the 
absence of improvements in Miami Harbor, the SUSAN MAERSK and similarly-sized 
vessels, would need to light-load and transit the channel with the assistance ofthree tugs at a 
less than dead-slow speed. Consequently, the transit would be 30 minutes slower than 
normal. Three tug assists represent one additional tug assist over normal operating 
conditions. The third tug assist would be necessary through each of the three widening 
components. For example, in the absence of the outer entrance channel flare, a third tug 
assist would be necessary to allow safe transit of the SUSAN MAERSK or similarly sized 
vessel. The three widening alternatives were combined into one system, because it is only 
with improvements to all three areas that the need for the third tug and less-than dead slow 
speed would be eliminated. The container fleet distribution would change over time, 
eventually composed mainly of S-class (Post-Panamax) vessels in the Far East and 
European trades. With improvements, the container vessels would continue to light-load 
and require the assistance of two tugs, but could transit the channel at a more normal speed. 
The incremental savings are the foregone costs of the third tug assist and reduced transit 
time. (input from Biscayne Bay pilots and Coastal Tug and Barge). 

2). Widening Fisher Island Turning Basin- In the absence of improvements, Post
Panamax vessels calling at Miami are constrained to use of the Lummus Island turning basin 
only, resulting in additional transit time and delays for vessels berthing closest to the 
Fisherman's Channel entrance. With improvements, vessels have the option ofturning 
before or after berthing. Pilots will have more flexibility to manage traffic and minimize 
delays within Miami Harbor. The incremental savings are the reduced transit times and 
delays for vessels transiting and berthing on Fisherman's channel. 

3). Constructing Dodge Island Turning Basin- In the absence of improvements, 
cruise ships on the south pier would use the Lummus Island turning basin for maneuvering. 
Given the priority ofcruise ships in Miami Harbor, such use would interfere with 
commercial cargo operations and result in delays for cargo vessels. With improvements, the 
cruise ships would have an exclusive turning basin. The incremental savings are the 
foregone interference and delay costs for cargo vessels transiting Fisherman's channel. The 
interference costs take into account the cruise ships schedule and probability ofbeing 
delayed. 

Cruise Ship Benefits 
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In analyzing the benefits of the Dodge Island Channel extension, a different technique was 
used. According to guidance developed by IWR, benefits associated with cruise ships 
from harbor improvements could accrue from three sources: 1) existing vessels using a 
harbor under without-project conditions operate more efficiently in that same harbor under 
with-project conditions; 2) vessels using one harbor under without-project conditions 
transfer to the improved harbor under with-project conditions; and 3) new vessels (larger, 
with more amenities) begin using a harbor under with-project conditions that they did not 
use under without-project conditions. Benefits could accrue to both vessel operators and 
passengers under each of the three scenarios. 

The difficulty in estimating cruise ship benefits lies in the fact that cruise ships are unique 
-- ships of the same class cannot be compared to one another when they operate on 
differing itineraries; likewise differing ships operating on the same, or nearly the same 
itineraries are not comparable. The comparisons are made more difficult given that the 
cruise ship companies are not forthcoming with financial information that could be used to 
estimate daily operating costs or indicate individual vessel performance 

Cruise companies measure their vessels' performance in terms of " yield," that is net 
income per passenger cruise day. A passenger cruise day is one passenger sailing for a 
period of one day. For example, one passenger sailing on a one-week cruise is seven 
passenger cruise days. Each vessel within a company' s fleet for a given itinerary and 
season has a unique yield, or profitability. Newer, larger ships tend toward greater levels 
of profitability, due to economies of scale in provisioning and staffmg, as well as 
increased revenue-generating opportunities from the larger passenger population. Given 
that the newest mega-ships are destinations in themselves, the income generated per 
passenger day tends to exceed that of other ships in the fleet. Certain itineraries are more 
popular, and consequently, more profitable. 

A survey of cruise companies' fmancials provided an estimate of their respective yield or 
net income per passenger day. The limitation is that the yield is a gross figure for the 
company. Certainly yields vary quite a bit by vessel and itinerary. Cruise companies are 
not forthcoming with any specific information on the performance of individual vessels, or 
even classes of vessels. For this analysis, the financials of three companies were analyzed 
to develop an estimate of net income per passenger day-- Royal Caribbean Cruise Lines, 
P&O Princess Cruises, and Carnival Corporation. 

These companies were selected because of their market dominance and current operations 
in Miami Harbor. An estimated net income per passenger day served as a proxy for 
estimating benefits for improvements at Miami Harbor. In the absence of improvements at 
Dodge Island, the cruise ship HORIZON would represent the maximum-sized/capacity 
vessel that could operate on the south pier. The vessel LOA is 727 feet and it passenger 
capacity is 1,798. With improvements, a larger vessel could operate in place ofthe 
HORIZON. The design vessel is the CARNNAL DESTINY, which has an LOA of 893 
feet and a passenger capacity of2,642. Table A-30 provides a comparison of the two cruise 
vessels. Given an identical itinerary, the CARNNAL DESTINY could accommodate 150 
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percent of the number ofpassengers per trip. While additional passengers and a larger vessel 
result in higher costs per voyage, the opportunity to use the larger vessel on the same 
itinerary will result in increased income. The incremental benefits are the net incomes that 
accrue from the additional passengers. The annual reports of the major cruise lines were 
referenced to calculate a representative net income per passenger estimate. Over time, as the 
demand for cruises increase, additional vessels would be expected to berth on the south pier. 

T bl A 30 M. . H b C . Sh. Ca e - tamt ar or rutse lp ompanson 

Miami Harbor Cruise Ship Comparison 

V esse I Characteristics 

Item Horizon Carnival Destiny 

Gross Registered Tons( GRT) 46,811 101,353 
Net Registered Tons ( NRT) 24,471 73,081 
Deadweight Tonnage ( DWT) 5,550 11,142 

Length Overall (LOA) 683.8 895.1 
Molded Breadth 96.3 116.7 

Maximum Draft 24.4 27.3 
Year Delivered 1990 1996 

Passenger Capacity 1,798 2,642 

Crew Capacity 641 1,040 

Passenger/Crew Ratio 2.8 2.5 
Service Speed 19.5 22.5 

Assuming operation of a 7 -day itinerary out of Miami Harbor, twenty -six weeks per year 
initially, increasing to 52-weeks annually, an estimated 41,000 passenger cruise days are 
lost when the HORIZON is employed in place of the CARNIVAL DESTINY. This loss 
translates into reductions in net income of more than $0.5 million per year. 

Analysis Results 

Incremental savings, by decade, for each of the channel improvement components sets are 
presented in Table A-31. Each of the components sets result in significant transportation 
cost reductions over the without project condition. The Channel Widening results in 
average annual savings ranging from$ 0.6 million in 2010 to$ 15.1 million in 2060. While 
the entrance channel widening provides safe navigation for the SUSAN MAERSK and other 
post-Panamax vessels, another advantage of the widened channel is that it allows smaller 
vessels (maximum 80' beam) to pass in the channel. These vessels make up a significant 
proportion of traffic at Miami Harbor. Given that cruise ships do not experience delays 
because ofpriority berthing and pilotage, no delay reduction savings were claimed for any 
of their vessel classes. 
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Table A-31. Annual Transportation Costs 
Annual Transportation Cost Savings 

(Thousands ofFY04 dollars) 

Alternatives 2010 2020 2030 2040 2050 2060 
Without Project Condition - - - - - -
Widening (EC, Buoys 13-15, FC) $431 $1,455 $3,585 $5,466 $9,663 $15,565 
Fisher Island Turning Basin Widening $250 $639 $1,515 $2,570 $4,416 $7,239 
Dodge Island Channel Extension $529 $1,058 $2,115 $2,115 $2,115 $2,115 
Dodge Island Turning Basin Construction $519 $650 $773 $943 $1,123 $1,339 

Cost reduction benefits for the proposed channel improvement alternatives for Miami 
Harbor are summarized in Table A-32. The benefits reflect an interest rate of 5 5/8 percent 
and October 2003 price levels. 

Table A-32. Miami Harbor Cost Reduction Benefits Summary 
Miami Harbor Improvement Component Sets 

Benefit Summary 

(Thousands ofFY04 dollars) 

Alternatives 

Total 

Present 

Worth 

Average 

Annual 

Benefits 

Without Project Condition - -
Widening (Ent. Chan., Buoys 13-15, Fishmn's Chan.) $47,343 $2,848 

Fisher Island Turning Basin Widening $21,483 $1,292 

Dodge Island Channel Extension $23,014 $1,384 

Dodge Island Turning Basin Construction $12,158 $731 

Vessel Utilization Savings (Deepening Benefits) 

Transportation costs for the without- and with-project conditions were estimated in one-foot 
increments to compute the National Economic Development (NED) benefits associated with 
the project deepening. The difference between the without- and with-project costs 
represents the benefits of the deepened channel. Cost efficiencies accrue as vessels are able 
to increase loading and reduce transits. It should be noted that delay reduction benefits that 
are discussed and calculated in Cost Reduction Benefits are not part of the costs used to 
estimate channel deepening benefits. 
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Total transportation costs are estimated using the specifications of each vessel (average 
deadweight, length overall, beam, design draft, speed, and so forth) along with estimated 
vessel transit characteristics, transit mileage, and vessel hourly operating cost data 
developed by the Corps' Institute for Water Resources (IWR). 

Vessels Potentially Benefiting from Channel Deepening 
The Miami Harbor Port Authority provided vessel call data for fiscal year 1999. These data 
were used to determine which vessels would benefit from deepening the Federal channel. 
Vessels currently calling that could benefit from a deeper channel at Miami Harbor are the 
Panamax Class vessels represented by the Maersk Sealand M-class container ships; vessels 
expected to call in the future that could benefit are Post Panamax container ships, like the 
design container ship, Susan Maersk, a Maersk Sealand S-class vessel. The analysis 
assumes that as the Post Panamax vessels begin to call at Miami Harbor, they will gradually 
replace smaller Sub Panamax vessels; in later years of the project, they will gradually 
replace some of the Panamax vessels. The analysis focused on these vessel classes and their 
proportion of the total cargo handled by the Port. 

Vessel Specifications and Applied Lading Capacities 
The vessel characteristics ofall vessels calling during FY 1999 were obtained from Lloyd's 
Register of Ships, April2001 CD-ROM. 

The lading capacity by volume of the container vessel refers to the number of short tons of 
cargo and container boxes the vessel will carry when its TEU slots are full, given the weight 
of a typical container. The weight of a typical container incorporates the weight ofthe 
container, the percentage of empty containers, and the average weight of the cargo carried in 
a filled container. 

Independent of its lading capacity by volume, the vessel's lading capacity by weight refers 
to the maximum number of tons of cargo it can hold regardless ofwhether its cargo area is 
volumetrically filled; it equals the deadweight ofthe vessel less the weight of its non-cargo 
components. 

For a container vessel carrying many empty or light-weighted containers, the lading capacity 
by weight may exceed the actual capacity of the vessel. For a vessel carrying many full and 
heavy-weighted containers, the lading capacity by volume may exceed the actual capacity of 
the vessel. The applied lading capacity of the container vessel refers to its actual capacity 
given the percentage of empty containers it is carrying and the average weight of its filled 
containers; it equals the lesser of the lading capacity by weight and the lading capacity by 
volume. 

Table A-33 shows the vessel specifications and applied lading capacities of the container 
vessels expected to benefit from channel deepening. For the Susan Maersk and the Madison 
Maersk, lading capacity by weight exceeds lading capacity by volume. This implies that the 
number ofTEU containers these vessels are designed to carry, given the expected weight of 
the average container, is the factor that limits their capacities. The vessels could carry more 
cargo, but only by increasing the average loaded weight of the containers they carry. 
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For the other vessel classes shown, lading capacity by volume exceeds lading capacity by 
weight. The capacity of each vessel is reached with fewer containers than it is designed to 
carry, given the expected weight of the average container. This implies that the applied 
lading capacities shown for these vessels closely represent the true maximum cargo weight 
they are designed to carry. Increasing the average container weight would require reducing 
the number ofcontainers carried to compensate. 

Fully-Loaded Transit Weight and Applied Maximum Transit Draft 
The stated design draft ofa vessel is related both to its rated deadweight and to the densest 
cargo the vessel is designed to carry. The vessel's deadweight assumes both a cargo 
tonnage level based on the vessel's lading capacity by weight and that the vessel contains 
100 percent ofits fuel, stores, water, and crew capacity, plus any ballast the vessel is 
expected to carry. Accordingly, the design draft refers to the maximum possible draft ofthe 
vessel. 

In contrast, a vessel's applied maximum transit draft is a more accurate prediction of the 
vessel's deepest draft when traversing a harbor because it is based on a lesser, more likely 
non-cargo deadweight and a cargo weight equal to the vessel's applied lading capacity. Fuel 
(bunkerage) represents about 80 percent ofnon-cargo deadweight; stores, water, and crew 
requirements together represent about 20 percent. The portion of the vessel's fuel, stores, 
water, and crew weight remaining upon the vessel's arrival at Miami Harbor is estimated to 
be two thirds of the full amount. A certain amount ofballast water will also be carried, 
based on design specifications provided by vessel owners. Adding the adjusted non-cargo 
weight to the adjusted cargo weight gives the total transit weight of the fully loaded vessel. 

Specifically, the amount ofweight a vessel carries drives its transit draft. Guidelines from 
IWR provide the gross cargo capacity of a vessel as a percentage of its deadweight. For 
example, (see Table A-33), the gross cargo capacity for the Regina Maersk is 94.2%, so the 
most cargo weight the vessel is able to carry is 79,999 short tons. IWR also supplies 
expected ballast as a percentage of deadweight, based on vessel type. For container vessels, 
the ballast assumption is 7.88%, so for the Regina Maersk, ballast is expected to weigh 
6,690 short tons. A vessel carrying 94.2% of its deadweight in cargo and 7.88% of its 
deadweight in ballast would be expected to sail at its maximum, or design draft, because its 
transit weight is expected to at least match, if not exceed, its deadweight. 

However, container vessels often sail at less than their design drafts because the average 
cargo weight carried per TEU slot is low enough that the TEU slots are accounted for
either by cargo-filled containers, empty containers, or no container-before maximum cargo 
by weight has been achieved. In this case, the vessel has "cubed out" because its lading 
capacity by volume is less than its lading capacity by weight. 

Whether a vessel first cubes out or reaches its cargo capacity by weight depends on both the 
design of the vessel and conclusions concerning expected percentage of empty slots, 
percentage of empty containers carried, and short tons per filled container, which drive the 
calculation of average weight carried per TEU slot. For Miami Harbor, an analysis was 
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conducted to determine the appropriate parameters to use in the determination ofaverage 
weight carried per TEU slot. This analysis included (1) as mentioned, IWR data (Table IV
5, Adjustments For Estimating Actual Vessel Capacity, National Economic Development 
Procedures Manual Deep Draft Navigation, IWR Report 91-R-13, November 1991), (2) 
vessel capacity data from steamship companies, and (3) actual vessel call data from the 
Port's database. 

The IWR factors (assumptions) for converting design capacity to maximum transit capacity 
were used as a starting point for the fleet calling at Miami Harbor, as they are based on a 
broad range of container vessels, under various conditions, which would be generally 
applicable over time. As a refinement, Maersk graciously provided a detailed breakdown of 
the deadweight for the design vessel, the SUSAN MAERSK: cargo deadweight, ballast, 
bunkers and miscellaneous stores tonnage. Maersk also provided the immersion factor as 
well as the average container weight (cargo and tare weight). The container weight 
represents an average weight for most ofMaersk's services. This information was critical to 
the analysis as the design vessel class accrues the most benefits from the channel 
improvements over the 50-year study period. 

The third set ofdata that was factored into the analysis to establish a maximum applied 
transit capacity and draft was the actual "static" drafts recorded at the Port ofMiami by the 
Biscayne Bay Pilots Association in 1999. This information, which is displayed in Table A
22, reflects current vessel itineraries. As can be observed when comparing the static drafts 
in this table to the design and maximum applied transit drafts in Table A-33, the largest 
Panamax container ships (LOA> 950 feet) do not typically fully utilize their design drafts 
of 44 feet after taking into account underkeel clearance and tide use. 

As shown in Table A-33, the maximum applied transit drafts of the ships representing each 
vessel class are set below their design drafts except for three exceptions (two Post-Panamax 
classes and the Sub-Panamax class) for reasons described above. It should be noted that the 
maximum applied transit draft of the design vessel class (SUSAN MAERSK), which will 
benefit most from the channel improvements, is set at 1.5 feet below its design draft. Thus, 
even though containerized cargo is forecasted to grow over time, this class ofvessels is 
expected to typically draft less than its design draft. 

The immersion rate is the number of tons stowed per inch ofdraft. hnmersion rates are 
developed for each vessel using an equation provided for different vessel types by the 
Maritime Administration (MARAD) ofthe U.S. Department ofTransportation. The key 
vessel characteristics are design draft, length between perpendiculars, maximum breadth, 
and service speed. 

The difference between the total transit weight and the deadweight divided by the 
immersion rate produces the expected deviation from the design draft in inches. Applying 
this deviation to the design draft yields the applied maximum transit draft of the vessel, 
which corresponds to the expected draft of the fully loaded vessel on a typical arrival to or 
departure from Miami Harbor. In cases in which the total transit weight exceeds the 
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deadweight, zero deviation from deadweight is used, so the calculated applied maximum 
transit draft equals the design draft. 

Table A-33 shows the fully loaded transit weight and applied maximum transit drafts of the 
container vessels expected to benefit from channel deepening. 

Table A-33: Vessel Specifications and Applied Lading Capacities of Benefiting Container Vessel 
Fleet at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Regina Maersk 
(Post-Panamax) 

Composite 
Other Post-
Pana max 

Madison 
Maersk 

(Panamax) 
Zim Asia (Sub-

Panamax) 

Deadweight (Short Tons) 104,696 84,900 67,417 66,524 50,540 
Length Between Perpendiculars 1,088 992 863 933 792 
Extreme Breadth 140 141 132 106 106 
Design Draft (Feet) 47.6 45.9 46.0 44.4 38.6 
Speed (Knots per Hours) 24.6 25.0 25.5 24.0 21.7 
Gross Cargo Capacity 95.5% 94.2% 93.3% 93.3% 92.3% 
Lading Capacity by Weight (Short Tons) 100,011 79,999 62,869 62,036 46,639 
TEU Capacity 6,418 6,418 5,340 3,922 3,429 
Lading Capacity by Volume 88,008 88,008 73,222 53,781 47,021 
Applied Lading Capacity (Short Tons) 88,008 79,999 62,869 53,781 46,639 
Bunkerage, Stores, Water, Crew (Short Tons) 3,123 3,267 3,032 2,992 2,601 
Ballast (Short Tons) 8,250 6,690 5,312 5,242 3,983 
Fully Loaded Transit Weight 99,381 89,956 71,213 62,015 53,222 
Block Plane Coefficient 0.66 0.62 0.59 0.67 0.65 
Water Plane Coefficient 0.79 0.76 0.74 0.80 0.78 
Immersion Rate (Short Tons per Inch) 320.22 257.20 203.68 190.78 159.11 
Deviation from Design Draft (feet) 1.38 0.00 0.00 1.97 0.00 
Applied Maximum Transit Draft 46.2 45.9 46.0 42.4 38.6 
Fully Loaded Transit Depth Requirement 49.2 48.9 49.0 45.4 41.6 

Underkeel Clearance 
A sample of historical transit drafts of vessels calling at Miami Harbor were matched with 
actual tide elevations occurring at the times of transit. These data were assembled in 
spreadsheets and analyzed to identify the minimum underkeel clearance used by each vessel 
as it transited the channel. The analysis showed that the historical minimum underkeel 
clearance is at least three feet for Panamax container ships. 

Maersk Sealand has a standard of 1.1 meters (3.6 feet) for underkeel clearance for its 
containerships when they are underway. A review of current practice for the Maersk 
Sealand Panamax Class (M-class) shows that they use at least three feet ofunderkeel 
clearance at the dock. Taking into consideration the Corps ofEngineers channel design 
standard of three feet ofunderkeel clearance for hard bottom channels, the current actual 
practice of using at least three feet ofunderkeel clearance at the dock, and the Maersk 
Sealand standard of3.6 feet ofunderkeel clearance while underway, three feet ofunderkeel 
clearance was used for the economic analysis for the large container ships. It should be 
noted that through a partnering agreement other shipping companies ship their containers on 
the Maersk Sealand vessels. So, with respect to Maersk Sealand vessels, the Maersk 
Sealand M -class and S-class container ships are considered generic; that is, they represent 
similar size container ships owned by other shipping companies. 
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Fully Loaded Transit Depth Requirement 
The applied maximum transit draft of the vessel plus the appropriate underkeel allowance 
equals the fully loaded transit depth requirement of the vessel, which is shown for each 
container vessel class in Table A-33. 

Vessel Itineraries 
Trade routes for the benefiting vessels are discussed in a previous section entitled "Current 
Trade Routes and Vessel Itineraries." For benefit estimation, these trade routes were 
standardized into the following three trade routes: Far East, Mediterranean, and European. 

Applicable Channel Constraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight of Vessel 
A critical factor in the analysis is whether the drafts of the container ships calling at Miami 
Harbor are constrained by the channel depths at the previous and subsequent ports of call or 
by depths in canals such as the Suez Canal or the Panama Canal. The channel depths of 
ports within trade route itineraries are presented in Table A-25. The constraining channel 
depths of concern to each itinerary and vessel class are displayed in Table A-34 through 
Table A-43. 

The applied maximum transit depth, which is a function of the vessel and its trade route, is 
the greatest depth a vessel transiting Miami Harbor could utilize given its maximum transit 
draft and the constraints it faces at its port oforigin or destination or required canal transit. 
Light loading by the vessel could be eliminated by additional increments ofdeepening at 
Miami Harbor as long as the applied maximum transit depth is greater than the without
project depth. The point at which the channel depth equals the applied maximum transit 
depth is the point at which the channel depth fully accommodates the vessel's needs; no 
additional depth is beneficial for that vessel. 

The actual transit draft of the vessel is the lesser of the channel depth and the maximum 
transit depth, less the underkeel allowance. The deviation ofthe actual transit draft from the 
maximum transit draft applied to the immersion factor gives the amount oflight loading 
necessary to accommodate the actual transit depth. Subtracting the light-loaded tonnage 
from the applied lading capacity results in the actual short tons carried by the arriving or 
departing vessel. This actual lading increases as the channel is deepened until light loading 
has been eliminated. 

Adding the actual lading at each channel depth to the estimated short tons of crew, stores, 
water, bunkerage, and ballast carried by the transiting vessel (see Table A-33) produces the 
expected total transit weight of the vessel at each channel depth. 

Tables A-34 to A-43 show the channel or canal constraint, the applied maximum transit 
depth, the actual transit draft by project depth, lading in short tons by project depth, and the 
total transit weight of the vessel by project depth ofeach vessel class for each trade route for 
the inbound and outbound transits at Miami Harbor. 
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Table A-34: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Inbound Susan Maersk at Miami 
Harbor 

Susan Maersk (Post 
Panamax) - Far 

East Trade Region 

Susan Maersk (Post 
Panamax) -Europe 

Trade Region 

Susan Maersk (Post 
Panamax)

Mediterranean 
Trade Region 

Channel or Canal Restraint Hong Kong, China U.S. East Coast Port U.S. East Coast Port 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 49.2 49.0 49.0 
Applied Maximum Transit Depth 49.2 49.0 49.0 
Actual Transit Draft at 42 Feet 39.0 39.0 39.0 
Actual Transit Draft at 43 Feet 40.0 40.0 40.0 
Actual Transit Draft at 44 Feet 41.0 41.0 41.0 
Actual Transit Draft at 45 Feet 42.0 42.0 42.0 
Actual Transit Draft at 46 Feet 43.0 43.0 43.0 
Actual Transit Draft at 47 Feet 44.0 44.0 44.0 
Actual Transit Draft at 48 Feet 45.0 45.0 45.0 
Actual Transit Draft at 49 Feet 46.0 46.0 46.0 
Actual Transit Draft at 50 Feet 46.2 46.0 46.0 
Lading at 42 Feet 60,391 60,391 60,391 
Lading at 43 Feet 64,234 64,234 64,234 
Lading at 44 Feet 68,076 68,076 68,076 
Lading at 45 Feet 71,919 71,919 71,919 
Lading at 46 Feet 75,762 75,762 75,762 
Lading at 47 Feet 79,604 79,604 79,604 
Lading at 48 Feet 83,447 83,447 83,447 
Lading at 49 Feet 87,290 87,290 87,290 
Lading at 50 Feet 88,008 87,290 87,290 
Total Transit Weight- 42 Feet 71,764 71,764 71,764 
Total Transit Weight- 43 Feet 75,607 75,607 75,607 
Total Transit Weight- 44 Feet 79,450 79,450 79,450 
Total Transit Weight- 45 Feet 83,292 83,292 83,292 
Total Transit Weight- 46 Feet 87,135 87,135 87,135 
Total Transit Weight- 47 Feet 90,978 90,978 90,978 
Total Transit Weight- 48 Feet 94,820 94,820 94,820 
Total Transit Weight- 49 Feet 98,663 98,663 98,663 
Total Transit Weight- 50 Feet 99,381 98,663 98,663 
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Table A-35: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Outbound Susan Maersk at Miami 
Harbor 

Susan Maersk (Post 
Panamax) - Far 

East Trade Region 

Susan Maersk (Post 
Panamax) - Europe 

Trade Region 

Susan Maersk (Post 
Panamax)

Mediterranean 
Trade Region 

Channel or Canal Restraint U.S. East Coast Port 
Southampton, 

England Vall etta, Malta 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 49.0 49.2 50.6 
Actual Transit Draft at 42 Feet 39.0 39.0 39.0 
Actual Transit Draft at 43 Feet 40.0 40.0 40.0 
Actual Transit Draft at 44 Feet 41.0 41.0 41.0 
Actual Transit Draft at 45 Feet 42.0 42.0 42.0 
Actual Transit Draft at 46 Feet 43.0 43.0 43.0 
Actual Transit Draft at 47 Feet 44.0 44.0 44.0 
Actual Transit Draft at 48 Feet 45.0 45.0 45.0 
Actual Transit Draft at 49 Feet 46.0 46.0 46.0 
Actual Transit Draft at 50 Feet 46.0 46.2 46.2 
Lading at 42 Feet 60,391 60,391 60,391 
Lading at 43 Feet 64,234 64,234 64,234 
Lading at 44 Feet 68,076 68,076 68,076 
Lading at 45 Feet 71,919 71,919 71,919 
Lading at 46 Feet 75,762 75,762 75,762 
Lading at 47 Feet 79,604 79,604 79,604 
Lading at 48 Feet 83,447 83,447 83,447 
Lading at 49 Feet 87,290 87,290 87,290 
Lading at 50 Feet 87,290 88,008 88,008 
Total Transit Weight- 42 Feet 71,764 71,764 71,764 
Total Transit Weight- 43 Feet 75,607 75,607 75,607 
Total Transit Weight- 44 Feet 79,450 79,450 79,450 
Total Transit Weight- 45 Feet 83,292 83,292 83,292 
Total Transit Weight- 46 Feet 87,135 87,135 87,135 
Total Transit Weight- 47 Feet 90,978 90,978 90,978 
Total Transit Weight- 48 Feet 94,820 94,820 94,820 
Total Transit Weight- 49 Feet 98,663 98,663 98,663 
Total Transit Weight- 50 Feet 98,663 99,381 99,381 
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Table A-36: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Inbound Regina Maersk at Miami 
Harbor 

Regina Maersk 
(Post-Panamax) 
Far East Trade 

Region 

Regina Maersk 
(Post-Panamax)

Europe Trade 
Region 

Regina Maersk 
(Post-Panamax) 
Mediterranean 
Trade Region 

Channel or Canal Restraint Hong Kong, China U.S. East Coast Port U.S. East Coast Port 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 49.2 49.0 49.0 
Applied Maximum Transit Depth 48.9 48.9 48.9 
Actual Transit Draft at 42 Feet 39.0 39.0 39.0 
Actual Transit Draft at 43 Feet 40.0 40.0 40.0 
Actual Transit Draft at 44 Feet 41.0 41.0 41.0 
Actual Transit Draft at 45 Feet 42.0 42.0 42.0 
Actual Transit Draft at 46 Feet 43.0 43.0 43.0 
Actual Transit Draft at 47 Feet 44.0 44.0 44.0 
Actual Transit Draft at 48 Feet 45.0 45.0 45.0 
Actual Transit Draft at 49 Feet 45.9 45.9 45.9 
Actual Transit Draft at 50 Feet 45.9 45.9 45.9 
Lading at 42 Feet 58,703 58,703 58,703 
Lading at 43 Feet 61,789 61,789 61,789 
Lading at 44 Feet 64,876 64,876 64,876 
Lading at 45 Feet 67,962 67,962 67,962 
Lading at 46 Feet 71,048 71,048 71,048 
Lading at 47 Feet 74,135 74,135 74,135 
Lading at 48 Feet 77,221 77,221 77,221 
Lading at 49 Feet 79,999 79,999 79,999 
Lading at 50 Feet 79,999 79,999 79,999 
Total Transit Weight- 42 Feet 68,660 68,660 68,660 
Total Transit Weight- 43 Feet 71,747 71,747 71,747 
Total Transit Weig_ht- 44 Feet 74,833 74,833 74,833 
Total Transit Weight- 45 Feet 77,919 77,919 77,919 
Total Transit Weight- 46 Feet 81,006 81,006 81,006 
Total Transit Weight- 47 Feet 84,092 84,092 84,092 
Total Transit Weight- 48 Feet 87,179 87,179 87,179 
Total Transit Weight- 49 Feet 89,956 89,956 89,956 
Total Transit Weight- 50 Feet 89,956 89,956 89,956 
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Table A-37: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Outbound Regina Maersk at 
Miami Harbor 

Regina Maersk 
(Post-Panamax) 
Far East Trade 

Region 

Regina Maersk 
(Post-Panamax) 

Europe Trade 
Region 

Regina Maersk 
(Post-Panamax)
Mediterranean 
Trade Region 

Channel or Canal Restraint U.S. East Coast Port 
Southampton, 

England Vall etta, Malta 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 49.0 49.2 50.6 
Actual Transit Draft at 42 Feet 39.0 39.0 39.0 
Actual Transit Draft at 43 Feet 40.0 40.0 40.0 
Actual Transit Draft at 44 Feet 41.0 41.0 41.0 
Actual Transit Draft at 45 Feet 42.0 42.0 42.0 
Actual Transit Draft at 46 Feet 43.0 43.0 43.0 
Actual Transit Draft at 47 Feet 44.0 44.0 44.0 
Actual Transit Draft at 48 Feet 45.0 45.0 45.0 
Actual Transit Draft at 49 Feet 45.9 45.9 45.9 
Actual Transit Draft at 50 Feet 45.9 45.9 45.9 
Lading at 42 Feet 58,703 58,703 58,703 
Lading at 43 Feet 61,789 61,789 61,789 
Lading at 44 Feet 64,876 64,876 64,876 
Lading at 45 Feet 67,962 67,962 67,962 
Lading at 46 Feet 71,048 71,048 71,048 
Lading at 47 Feet 74,135 74,135 74,135 
Lading at 48 Feet 77,221 77,221 77,221 
Lading at 49 Feet 79,999 79,999 79,999 
Lading at 50 Feet 79,999 79,999 79,999 
Total Transit Weight- 42 Feet 68,660 68,660 68,660 
Total Transit Weight- 43 Feet 71,747 71,747 71,747 
Total Transit Weight- 44 Feet 74,833 74,833 74,833 
Total Transit Weight- 45 Feet 77,919 77,919 77,919 
Total Transit Weight- 46 Feet 81,006 81,006 81,006 
Total Transit Weight- 47 Feet 84,092 84,092 84,092 
Total Transit Weight- 48 Feet 87,179 87,179 87,179 
Total Transit Weight- 49 Feet 89,956 89,956 89,956 
Total Transit Weight- 50 Feet 89,956 89,956 89,956 
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Table A-38: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Inbound Composite Other Post
Panamax Container Vessels at Miami Harbor 

Composite Other 
Post-Panamax- Far 
East Trade Region 

Composite Other 
Post-Panamax-
Europe Trade 

Region 

Composite Other 
Post-Panamax-
Mediterranean 
Trade Region 

Channel or Canal Restraint Hong Kong, China U.S. East Coast Port U.S. East Coast Port 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 49.2 49.0 49.0 
Applied Maximum Transit Depth 49.0 49.0 49.0 
Actual Transit Draft at 42 Feet 39.0 39.0 39.0 
Actual Transit Draft at 43 Feet 40.0 40.0 40.0 
Actual Transit Draft at 44 Feet 41.0 41.0 41.0 
Actual Transit Draft at 45 Feet 42.0 42.0 42.0 
Actual Transit Draft at 46 Feet 43.0 43.0 43.0 
Actual Transit Draft at 47 Feet 44.0 44.0 44.0 
Actual Transit Draft at 48 Feet 45.0 45.0 45.0 
Actual Transit Draft at 49 Feet 46.0 46.0 46.0 
Actual Transit Draft at 50 Feet 46.0 46.0 46.0 
Lading at 42 Feet 45,759 45,759 45,759 
Lading at 43 Feet 48,204 48,204 48,204 
Lading at 44 Feet 50,648 50,648 50,648 
Lading at 45 Feet 53,092 53,092 53,092 
Lading at 46 Feet 55,536 55,536 55,536 
Lading at 47 Feet 57,980 57,980 57,980 
Lading at 48 Feet 60,424 60,424 60,424 
Lading at 49 Feet 62,869 62,869 62,869 
Lading at 50 Feet 62,869 62,869 62,869 
Total Transit Weight- 42 Feet 54,104 54,104 54,104 
Total Transit Weight- 43 Feet 56,548 56,548 56,548 
Total Transit Weight- 44 Feet 58,992 58,992 58,992 
Total Transit Weight- 45 Feet 61,436 61,436 61,436 
Total Transit Weight- 46 Feet 63,881 63,881 63,881 
Total Transit Weight- 47 Feet 66,325 66,325 66,325 
Total Transit Weight- 48 Feet 68,769 68,769 68,769 
Total Transit Weight- 49 Feet 71,213 71,213 71,213 
Total Transit Weight- 50 Feet 71,213 71,213 71,213 
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Table A-39: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Outbound Composite Other Post
Panamax Container Vessels at Miami Harbor 

Composite Other 
Post-Panamax- Far 
East Trade Region 

Composite Other 
Post-Panamax 
Europe Trade 

Region 

Composite Other 
Post-Panamax 
Mediterranean 
Trade Region 

Channel or Canal Restraint U.S. East Coast Port 
Southampton, 

England Vall etta, Malta 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 49.0 49.2 50.6 
Actual Transit Draft at 42 Feet 39.0 39.0 39.0 
Actual Transit Draft at 43 Feet 40.0 40.0 40.0 
Actual Transit Draft at 44 Feet 41.0 41.0 41.0 
Actual Transit Draft at 45 Feet 42.0 42.0 42.0 
Actual Transit Draft at 46 Feet 43.0 43.0 43.0 
Actual Transit Draft at 47 Feet 44.0 44.0 44.0 
Actual Transit Draft at 48 Feet 45.0 45.0 45.0 
Actual Transit Draft at 49 Feet 46.0 46.0 46.0 
Actual Transit Draft at 50 Feet 46.0 46.0 46.0 
Lading at 42 Feet 45,759 45,759 45,759 
Lading at 43 Feet 48,204 48,204 48,204 
Lading at 44 Feet 50,648 50,648 50,648 
Lading at 45 Feet 53,092 53,092 53,092 
Lading at 46 Feet 55,536 55,536 55,536 
Lading at 47 Feet 57,980 57,980 57,980 
Lading at 48 Feet 60,424 60,424 60,424 
Lading at 49 Feet 62,869 62,869 62,869 
Lading at 50 Feet 62,869 62,869 62,869 
Total Transit Weight- 42 Feet 54,104 54,104 54,104 
Total Transit Weight- 43 Feet 56,548 56,548 56,548 
Total Transit Weight- 44 Feet 58,992 58,992 58,992 
Total Transit Weight- 45 Feet 61,436 61,436 61,436 
Total Transit Weight- 46 Feet 63,881 63,881 63,881 
Total Transit Weight- 47 Feet 66,325 66,325 66,325 
Total Transit Weight- 48 Feet 68,769 68,769 68,769 
Total Transit Weight- 49 Feet 71,213 71,213 71,213 
Total Transit Weight- 50 Feet 71,213 71,213 71,213 
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Table A-40: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Inbound Madison Maersk at 
Miami Harbor 

Madison Maersk 
(Panamax) - Far 

East Trade Region 

Madison Maersk 
(Panamax)- Europe 

Trade Region 

Madison Maersk 
(Panamax)

Mediterranean 
Trade Region 

Channel or Canal Restraint Panama Canal U.S. East Coast Port U.S. East Coast Port 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 39.0 49.0 49.0 
Applied Maximum Transit Depth 39.0 45.4 45.4 
Actual Transit Draft at 42 Feet 36.0 39.0 39.0 
Actual Transit Draft at 43 Feet 36.0 40.0 40.0 
Actual Transit Draft at 44 Feet 36.0 41.0 41.0 
Actual Transit Draft at 45 Feet 36.0 42.0 42.0 
Actual Transit Draft at 46 Feet 36.0 42.4 42.4 
Actual Transit Draft at 47 Feet 36.0 42.4 42.4 
Actual Transit Draft at 48 Feet 36.0 42.4 42.4 
Actual Transit Draft at 49 Feet 36.0 42.4 42.4 
Actual Transit Draft at 50 Feet 36.0 42.4 42.4 
Lading at 42 Feet 39,159 46,027 46,027 
Lading at 43 Feet 39,159 48,316 48,316 
Lading at 44 Feet 39,159 50,606 50,606 
Lading at 45 Feet 39,159 52,895 52,895 
Lading at 46 Feet 39,159 53,781 53,781 
Lading at 47 Feet 39,159 53,781 53,781 
Lading at 48 Feet 39,159 53,781 53,781 
Lading at 49 Feet 39,159 53,781 53,781 
Lading at 50 Feet 39,159 53,781 53,781 
Total Transit Weight- 42 Feet 47,393 54,261 54,261 
Total Transit Weight- 43 Feet 47,393 56,550 56,550 
Total Transit Weight- 44 Feet 47,393 58,840 58,840 
Total Transit Weight- 45 Feet 47,393 61,129 61,129 
Total Transit Weight- 46 Feet 47,393 62,015 62,015 
Total Transit Weight- 47 Feet 47,393 62,015 62,015 
Total Transit Weight- 48 Feet 47,393 62,015 62,015 
Total Transit Weight- 49 Feet 47,393 62,015 62,015 
Total Transit Weight- 50 Feet 47,393 62,015 62,015 
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Table A -41: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Outbound Madison Maersk at 
Miami Harbor 

Madison Maersk 
(Panamax) - Far 

East Trade Region 

Madison Maersk 
(Panamax) - Europe 

Trade Region 

Madison Maersk 
(Panamax)

Mediterranean 
Trade Region 

Channel or Canal Restraint U.S. East Coast Port 
Southampton, 

England Vall etta, Malta 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 49.0 49.2 50.6 
Actual Transit Draft at 42 Feet 39.0 39.0 39.0 
Actual Transit Draft at 43 Feet 40.0 40.0 40.0 
Actual Transit Draft at 44 Feet 41.0 41.0 41.0 
Actual Transit Draft at 45 Feet 42.0 42.0 42.0 
Actual Transit Draft at 46 Feet 42.4 42.4 42.4 
Actual Transit Draft at 4 7 Feet 42.4 42.4 42.4 
Actual Transit Draft at 48 Feet 42.4 42.4 42.4 
Actual Transit Draft at 49 Feet 42.4 42.4 42.4 
Actual Transit Draft at 50 Feet 42.4 42.4 42.4 
Lading at 42 Feet 46,027 46,027 46,027 
Lading at 43 Feet 48,316 48,316 48,316 
Lading at 44 Feet 50,606 50,606 50,606 
Lading at 45 Feet 52,895 52,895 52,895 
Lading at 46 Feet 53,781 53,781 53,781 
Lading at 47 Feet 53,781 53,781 53,781 
Lading at 48 Feet 53,781 53,781 53,781 
Lading at 49 Feet 53,781 53,781 53,781 
Lading at 50 Feet 53,781 53,781 53,781 
Total Transit Weight- 42 Feet 54,261 54,261 54,261 
Total Transit Weight- 43 Feet 56,550 56,550 56,550 
Total Transit Weight- 44 Feet 58,840 58,840 58,840 
Total Transit Weight- 45 Feet 61,129 61,129 61,129 
Total Transit Weight- 46 Feet 62,015 62,015 62,015 
Total Transit Weight- 47 Feet 62,015 62,015 62,015 
Total Transit Weight- 48 Feet 62,015 62,015 62,015 
Total Transit Weight- 49 Feet 62,015 62,015 62,015 
Total Transit Weight- 50 Feet 62,015 62,015 62,015 
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Table A-42: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Inbound Zim Asia at Miami 
Harbor 

Zim Asia (Sub-
Panamax) - Far 

East Trade Region 

Zim Asia (Sub-
Panamax) - Europe 

Trade Region 

Zim Asia (Sub-
Panamax)

Mediterranean 
Trade Region 

Channel or Canal Restraint Panama Canal U.S. East Coast Port U.S. East Coast Port 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 39.0 49.0 49.0 
Applied Maximum Transit Depth 39.0 41.6 41.6 
Actual Transit Draft at 42 Feet 36.0 38.6 38.6 
Actual Transit Draft at 43 Feet 36.0 38.6 38.6 
Actual Transit Draft at 44 Feet 36.0 38.6 38.6 
Actual Transit Draft at 45 Feet 36.0 38.6 38.6 
Actual Transit Draft at 46 Feet 36.0 38.6 38.6 
Actual Transit Draft at 47 Feet 36.0 38.6 38.6 
Actual Transit Draft at 48 Feet 36.0 38.6 38.6 
Actual Transit Draft at 49 Feet 36.0 38.6 38.6 
Actual Transit Draft at 50 Feet 36.0 38.6 38.6 
Lading at 42 Feet 41,674 46,639 46,639 
Lading at 43 Feet 41,674 46,639 46,639 
Lading_at 44 Feet 41,674 46,639 46,639 
Lading at 45 Feet 41,674 46,639 46,639 
Lading at 46 Feet 41,674 46,639 46,639 
Lading at 47 Feet 41,674 46,639 46,639 
Lading at 48 Feet 41,674 46,639 46,639 
Lading at 49 Feet 41,674 46,639 46,639 
Lading at 50 Feet 41,674 46,639 46,639 
Total Transit Weight- 42 Feet 48,258 53,222 53,222 
Total Transit Weight- 43 Feet 48,258 53,222 53,222 
Total Transit Weight- 44 Feet 48,258 53,222 53,222 
Total Transit Weight- 45 Feet 48,258 53,222 53,222 
Total Transit Weight- 46 Feet 48,258 53,222 53,222 
Total Transit Weight- 47 Feet 48,258 53,222 53,222 
Total Transit Weight- 48 Feet 48,258 53,222 53,222 
Total Transit Weight- 49 Feet 48,258 53,222 53,222 
Total Transit Weight- 50 Feet 48,258 53,222 53,222 
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Table A-43: Channel or Canal Restraint, Applied Maximum Transit Depth, Actual Transit Draft, 
Lading in Short Tons, and Total Transit Weight in Short Tons for Outbound Zim Asia at Miami 
Harbor 

Zim Asia (Sub-
Panamax) - Far 

East Trade Region 

Zim Asia (Sub
Panamax)- Europe 

Trade Region 

Zim Asia (Sub-
Panamax)

Mediterranean 
Trade Region 

Channel or Canal Restraint U.S. East Coast Port 
Southampton, 

England Vall etta, Malta 
Channel Constraint at Port of Origin 
or Canal Restraint (Feet) 49.0 49.2 50.6 
Actual Transit Draft at 42 Feet 38.6 38.6 38.6 
Actual Transit Draft at 43 Feet 38.6 38.6 38.6 
Actual Transit Draft at 44 Feet 38.6 38.6 38.6 
Actual Transit Draft at 45 Feet 38.6 38.6 38.6 
Actual Transit Draft at 46 Feet 38.6 38.6 38.6 
Actual Transit Draft at 47 Feet 38.6 38.6 38.6 
Actual Transit Draft at 48 Feet 38.6 38.6 38.6 
Actual Transit Draft at 49 Feet 38.6 38.6 38.6 
Actual Transit Draft at 50 Feet 38.6 38.6 38.6 
Lading at 42 Feet 46,639 46,639 46,639 
Lading at 43 Feet 46,639 46,639 46,639 
Lading at 44 Feet 46,639 46,639 46,639 
Lading at 45 Feet 46,639 46,639 46,639 
Lading at 46 Feet 46,639 46,639 46,639 
Lading at 47 Feet 46,639 46,639 46,639 
Lading at 48 Feet 46,639 46,639 46,639 
Lading at 49 Feet 46,639 46,639 46,639 
Lading at 50 Feet 46,639 46,639 46,639 
Total Transit Weight- 42 Feet 53,222 53,222 53,222 
Total Transit Weight- 43 Feet 53,222 53,222 53,222 
Total Transit Weight- 44 Feet 53,222 53,222 53,222 
Total Transit Weight- 45 Feet 53,222 53,222 53,222 
Total Transit Weight- 46 Feet 53,222 53,222 53,222 
Total Transit Weight- 47 Feet 53,222 53,222 53,222 
Total Transit Weight- 48 Feet 53,222 53,222 53,222 
Total Transit Weight- 49 Feet 53,222 53,222 53,222 
Total Transit Weight- 50 Feet 53,222 53,222 53,222 

Number ofCalls and Total Tonnage Transported 
The analysis predicts a gradual transition to larger vessels for the life of the project in both 
the without- and with-project conditions. The assumed distribution ofcalls for each year of 
the project is a function of the distribution ofcalls that actually occurred in 1999. In the first 
year of the project, approximately four percent ofthe predicted calls are by Post-Panamax 
vessels, with a corresponding reduction in the number ofPanamax vessel calls; Panamax 
vessels replace Sub-Panamax vessels at the same rate. The net effect is no change in the 
number ofPanamax vessel calls, and a reduction in the number ofSub-Panamax vessel 
calls. The number ofPost-Panamax vessel calls increases in a straight-line fashion until 
year 50 of the project when these calls represent approximately 77 percent of the predicted 

84 




calls; in the year range 36-40, the Sub-Panamax vessel class disappears from the predicted 
calls and the additional Post-Panamax vessels begin replacing Panamax vessels instead. 

Post-Panamax vessel calls are equally distributed among the three Post-Panamax vessel 
classes for each year range. Table A-44 displays the distribution ofpredicted vessel calls 
for the life of the project. Table A-45 displays the actual predicted vessel calls for each 
vessel class for the life of the project, based on the predicted distribution ofcalls, the 
capacity of each vessel class, and the predicted tonnage for each year range. 

Table A-44: Expected Percentage of Calls by Vessel Class for the Life of the Project in Both the 
Without-Project and With-Project Conditions 

Project Year 

Susan Maersk 
(Post-Panamax) 

Percentage of Calls 

Regina Maersk 
(Post-Panamax) 

Percentage of Calls 

Composite Other 
Post-Panamax 

Percentage of Calls 

Madison Maersk 
(Panamax) 

Percentage of Calls 

Zim Asia (Sub-
Panamax) 

Percentage of Calls 
2002 0% 0% 0% 45% 55% 
Years1-5 1% 1% 1% 45% 51% 
Years 6- 10 4% 4% 4% 45% 43% 
Years 11 - 15 7% 7% 7% 45% 35% 
Years 16- 20 9% 9% 9% 45% 27% 
Years 21- 25 12% 12% 12% 45% 19% 
Years 26- 30 15% 15% 15% 45% II% 
Years 31-35 18% 18% 18% 45% 2% 
Years 36- 40 20% 20% 20% 39% 0% 
Years 41-45 23% 23% 23% 31% 0% 
Years 46- 50 26% 26% 26% 23% 0% 

Table A-45: Expected Total Calls by Vessel Class for the Life of the Project in Both the Without
Project and With-Project Conditions 

Project Year 

Susan Maersk 
(Post-Panamax) 
Predicted Calls 

Regina Maersk 
(Post-Panamax) 
Predicted Calls 

Composite Other 
Post-Panamax 

Predicted Calls 

Madison Maersk 
(Panamax) 

Predicted Calls 

Zim Asia (Sub-
Panamax) 

Predicted Calls 
Yearsl-5 4 4 4 141 162 
Years 6- 10 15 15 15 178 172 
Years II - 15 38 38 38 249 195 
Years 16- 20 71 71 71 338 203 
Years 21- 25 118 118 118 444 186 
Years 26- 30 176 176 176 529 126 
Years 31-35 246 246 246 631 36 
Years 36- 40 337 337 337 660 0 
Years 41-45 463 463 463 625 0 
Years 46- 50 614 614 614 553 0 

The number ofpredicted calls for each vessel class times the capacity of each vessel class at 
each channel depth for the inbound and outbound transit results in a yearly capacity by 
vessel class for the inbound and outbound transit. The predicted inbound yearly capacities 
of each vessel class at each depth are shown in Tables A-46 to A-54. 
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Table A-46: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 42 Feet 
of Channel Depth 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 241,564 234,811 183,037 5,521,373 5,000,937 
Years 6- 10 905,865 880,543 686,390 6,970,244 4,209,122 
Years 11- 15 2,294,857 2,230,708 1,738,854 9,750,510 3,417,307 
Years 16-20 4,287,760 4,167,902 3,248,912 13,235,633 2,625,492 
Years 21-25 7,126,136 6,926,936 5,399,601 17,386,452 1,833,677 
Years 26- 30 10,628,814 10,331,701 8,053,642 20,714,940 1,041,862 
Years31-35 14,856,183 14,440,900 11,256,795 24,709,125 250,047 
Years 36-40 20,351,762 19,782,858 15,420,893 25,844,726 0 
Years 41-45 27,961,027 27,179,417 21,186,569 24,474,173 0 
Years 46- 50 37,080,066 36,043,546 28,096,227 21,654,748 0 

Table A-47: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 43 Feet 
0 fChannelDep1th 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 256,935 247,157 192,814 5,521,373 6,751,265 
Years 6- 10 963,505 926,839 723,053 6,970,244 7,168,009 
Years11-15 2,440,879 2,347,991 1,831,733 9,750,510 8,126,522 
Years 16- 20 4,560,591 4,387,036 3,422,449 13,235,633 8,459,918 
Years 21- 25 7,579,573 7,291,130 5,688,014 17,386,452 7,751,452 
Years 26- 30 11,305,126 10,874,905 8,483,818 20,714,940 5,250,984 
Years31-35 15,801,483 15,200,152 11,858,064 24,709,125 1,500,281 
Years 36-40 21,646,747 20,822,972 16,244,584 25,844,726 0 
Years 41-45 29,740,189 28,608,416 22,318,226 24,474,173 0 
Years 46- 50 39,439,473 37,938,590 29,596,956 21,654,748 0 
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Table A-48: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 44 Feet 
0 fChannelDep1th 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 272,305 259,503 202,591 5,521,373 6,751,265 
Years 6- 10 1,021,145 973,134 759,715 6,970,244 7,168,009 
Years11-15 2,586,901 2,465,274 1,924,612 9,750,510 8,126,522 
Years 16-20 4,833,421 4,606,169 3,595,986 13,235,633 8,459,918 
Years 21- 25 8,033,010 7,655,324 5,976,428 17,386,452 7,751,452 
Years 26- 30 11,981,438 11,418,110 8,913,995 20,714,940 5,250,984 
Years31-35 16,746,783 15,959,404 12,459,333 24,709,125 1,500,281 
Years 36-40 22,941,731 21,863,086 17,068,274 25,844,726 0 
Years 41-45 31,519,351 30,037,414 23,449,883 24,474,173 0 
Years 46- 50 41,798,880 39,833,634 31,097,685 21,654,748 0 

Table A-49: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 45 Feet 
of Channel Depth 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 287,676 271,848 212,368 5,521,373 6,751,265 
Years 6- 10 1,078,786 1,019,430 796,378 6,970,244 7,168,009 
Years 11-15 2,732,923 2,582,557 2,017,491 9,750,510 8,126,522 
Years 16- 20 5,106,252 4,825,303 3,769,524 13,235,633 8,459,918 
Years 21 - 25 8,486,446 8,019,518 6,264,842 17,386,452 7,751,452 
Years 26- 30 12,657,750 11,961,315 9,344,171 20,714,940 5,250,984 
Years 31- 35 17,692,083 16,718,656 13,060,603 24,709,125 1,500,281 
Years 36-40 24,236,715 22,903,199 17,891,964 25,844,726 0 
Years 41-45 33,298,513 31,466,413 24,581,541 24,474,173 0 
Years 46- 50 44,158,288 41,728,678 32,598,415 21,654,748 0 
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Table A-50: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 46 Feet 
of Channel Depth 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 303,047 284,194 222,144 5,521,373 6,751,265 
Years 6- 10 1,136,426 1,065,726 833,041 6,970,244 7,168,009 
Years11-15 2,878,945 2,699,839 2,110,370 9,750,510 8,126,522 
Years 16-20 5,379,082 5,044,437 3,943,061 13,235,633 8,459,918 
Years 21-25 8,939,883 8,383,712 6,553,256 17,386,452 7,751,452 
Years 26-30 13,334,062 12,504,520 9,774,347 20,714,940 5,250,984 
Years 31- 35 18,637,383 17,477,908 13,661,872 24,709,125 1,500,281 
Years 36-40 25,531,699 23,943,313 18,715,654 25,844,726 0 
Years 41-45 35,077,676 32,895,412 25,713,198 24,474,173 0 
Years 46- 50 46,517,695 43,623,722 34,099,144 21,654,748 0 

Table A-51: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 47 Feet 
0 fChannelDep1th 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 318,418 296,539 231,921 5,521,373 6,751,265 
Years 6- 10 1,194,066 1,112,022 869,704 6,970,244 7,168,009 
Years 11-15 3,024,967 2,817,122 2,203,249 9,750,510 8,126,522 
Years 16-20 5,651,913 5,263,571 4,116,598 13,235,633 8,459,918 
Years 21-25 9,393,319 8,747,906 6,841,669 17,386,452 7,751,452 
Years 26-30 14,010,375 13,047,724 10,204,524 20,714,940 5,250,984 
Years 31- 35 19,582,683 18,237,160 14,263,141 24,709,125 1,500,281 
Years 36-40 26,826,683 24,983,427 19,539,344 25,844,726 0 
Years 41-45 36,856,838 34,324,411 26,844,855 24,474,173 0 
Years 46- 50 48,877,103 45,518,765 35,599,873 21,654,748 0 
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Table A-52: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 48 Feet 
of Channel Depth 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 333,788 308,885 241,698 5,521,373 6,751,265 
Years 6- 10 1,251,706 1,158,318 906,366 6,970,244 7,168,009 
Years 11-15 3,170,989 2,934,405 2,296,128 9,750,510 8,126,522 
Years 16-20 5,924,743 5,482,704 4,290,135 13,235,633 8,459,918 
Years 21-25 9,846,756 9,112,100 7,130,083 17,386,452 7,751,452 
Years 26-30 14,686,687 13,590,929 10,634,700 20,714,940 5,250,984 
Years31-35 20,527,983 18,996,412 14,864,410 24,709,125 1,500,281 
Years 36-40 28,121,668 26,023,540 20,363,034 25,844,726 0 
Years 41-45 38,636,000 35,753,410 27,976,512 24,474,173 0 
Years 46- 50 51,236,510 47,413,809 37,100,602 21,654,748 0 

Table A-53: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 49 Feet 
0 fChannelDep1th 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 349,159 319,996 251,474 5,521,373 6,751,265 
Years 6- 10 1,309,347 1,199,984 943,029 6,970,244 7,168,009 
Years 11-15 3,317,011 3,039,960 2,389,007 9,750,510 8,126,522 
Years 16-20 6,197,574 5,679,925 4,463,672 13,235,633 8,459,918 
Years 21-25 10,300,193 9,439,875 7,418,497 17,386,452 7,751,452 
Years 26-30 15,362,999 14,079,813 11,064,877 20,714,940 5,250,984 
Years31-35 21,473,283 19,679,739 15,465,680 24,709,125 1,500,281 
Years 36-40 29,416,652 26,959,643 21,186,724 25,844,726 0 
Years 41-45 40,415,163 37,039,509 29,108,170 24,474,173 0 
Years 46- 50 53,595,918 49,119,349 38,601,331 21,654,748 0 
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Table A-54: Capacities of Inbound Fleet in Short Tons by Vessel Class and Project Year at 50 Feet 
of Channel Depth 

Project Year 

Susan Maersk 
(Post-Panamax) 
Total Capacity 

Regina Maersk 
(Post-Panamax) 
Total Capacity 

Composite 
Other Post-

Panamax Total 
Capacity 

Madison 
Maersk 

(Panamax) 
Total Capacity 

Zim Asia (Sub-
Panamax) Total 

Capacity 
Years1-5 352,030 319,996 251,474 5,521,373 6,751,265 
Years 6- 10 1,320,113 1,199,984 943,029 6,970,244 7,168,009 
Years 11-15 3,344,287 3,039,960 2,389,007 9,750,510 8,126,522 
Years 16-20 6,248,536 5,679,925 4,463,672 13,235,633 8,459,918 
Years 21-25 10,384,890 9,439,875 7,418,497 17,386,452 7,751,452 
Years 26-30 15,489,328 14,079,813 11,064,877 20,714,940 5,250,984 
Years31-35 21,649,856 19,679,739 15,465,680 24,709,125 1,500,281 
Years 36-40 29,658,542 26,959,643 21,186,724 25,844,726 0 
Years 41-45 40,747,493 37,039,509 29,108,170 24,474,173 0 
Years 46- 50 54,036,632 49,119,349 38,601,331 21,654,748 0 

The yearly import capacities of the vessel classes are expressed in Tables A-55 to A-63 as 
percentages of the total yearly capacity of the entire fleet. For use in the analysis, export 
capacities were also calculated. 

Table A-55: Percentage of Import Capacity at 42 Feet of Channel Depth by Vessel Class 
and Pr . t Y t M. . H bo1ec ear a 1am1 ar or 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

MadiSOn 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

2% 2% 2% 49% 45% 
7% 6% 5% 51% 31% 

12% 11% 9% 50% 18% 
16% 15% 12% 48% 10% 
18% 18% 14% 45% 5% 
21% 20% 16% 41% 2% 
23% 22% 17% 38% 0% 
25% 24% 19% 32% 0% 
28% 27% 21% 24% 0% 
30% 29% 23% 18% 0% 
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Table A-56: Percentage of Import Capacity at 43 Feet of Channel Depth by Vessel Class and Project 
Year at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

Madison 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

2% 2% 1% 43% 52% 
6% 6% 4% 42% 43% 

10% 10% 7% 40% 33% 
13% 13% 10% 39% 25% 
17% 16% 12% 38% 17% 
20% 19% 15% 37% 9% 
23% 22% 17% 36% 2% 
26% 25% 19% 31% 0% 
28% 27% 21% 23% 0% 
31% 29% 23% 17% 0% 

Table A-57: Percentage of Import Capacity at 44 Feet of Channel Depth by Vessel Class and Project 
Year at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

Madison 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

2% 2% 2% 42% 52% 
6% 6% 4% 41% 42% 

10% 10% 8% 39% 33% 
14% 13% 10% 38% 24% 
17% 16% 13% 37% 17% 
21% 20% 15% 36% 9% 
23% 22% 17% 35% 2% 
26% 25% 19% 29% 0% 
29% 27% 21% 22% 0% 
31% 30% 23% 16% 0% 
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Table A-58: Percentage of Import Capacity at 45 Feet of Channel Depth by Vessel Class and Project 
Year at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

Madison 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

2% 2% 2% 42% 52% 
6% 6% 5% 41% 42% 

11% 10% 8% 39% 32% 
14% 14% 11% 37% 24% 
18% 17% 13% 36% 16% 
21% 20% 16% 35% 9% 
24% 23% 18% 34% 2% 
27% 25% 20% 28% 0% 
29% 28% 22% 22% 0% 
32% 30% 23% 15% 0% 

Table A-59: Percentage of Import Capacity at 46 Feet of Channel Depth by Vessel Class and Project 
Year at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

MadiSOn 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

2% 2% 2% 42% 52% 
7% 6% 5% 41% 42% 

11% 11% 8% 38% 32% 
15% 14% 11% 37% 23% 
18% 17% 13% 35% 16% 
22% 20% 16% 34% 9% 
25% 23% 18% 33% 2% 
27% 25% 20% 27% 0% 
30% 28% 22% 21% 0% 
32% 30% 23% 15% 0% 
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Table A-60: Percentage of Import Capacity at 47 Feet of Channel Depth by Vessel Class and Project 
Year at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

Madison 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

2% 2% 2% 42% 51% 
7% 6% 5% 40% 41% 

12% 11% 8% 38% 31% 
15% 14% 11% 36% 23% 
19% 17% 14% 35% 15% 
22% 21% 16% 33% 8% 
25% 23% 18% 32% 2% 
28% 26% 20% 27% 0% 
30% 28% 22% 20% 0% 
32% 30% 23% 14% 0% 

Table A-61: Percentage of Import Capacity at 48 Feet of Channel Depth by Vessel Class and Project 
Year at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

MadiSOn 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

3% 2% 2% 42% 51% 
7% 7% 5% 40% 41% 

12% 11% 9% 37% 31% 
16% 15% 11% 35% 23% 
19% 18% 14% 34% 15% 
23% 21% 16% 32% 8% 
25% 24% 18% 31% 2% 
28% 26% 20% 26% 0% 
30% 28% 22% 19% 0% 
33% 30% 24% 14% 0% 
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Table A-62: Percentage of Import Capacity at 49 Feet of Channel Depth by Vessel Class and Project 
Year at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

Madison 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

3% 2% 2% 42% 51% 
7% 7% 5% 40% 41% 

12% 11% 9% 37% 31% 
16% 15% 12% 35% 22% 
20% 18% 14% 33% 15% 
23% 21% 17% 31% 8% 
26% 24% 19% 30% 2% 
28% 26% 20% 25% 0% 
31% 28% 22% 19% 0% 
33% 30% 24% 13% 0% 

Table A-63: Percentage oflmport Capacity at 50 Feet of Channel Depth by Vessel Class and Project 
Year at Miami Harbor 

Susan Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Regina Maersk 
(Post-Panamax) 

Share of 
Tonnage 

Composite 
Other Post-

Panamax Share 
of Tonnage 

MadiSOn 
Maersk 

(Panamax) 
Share of 
Tonnage 

Zim Asia (Sub-
Panamax) 
Share of 
Tonnage 

3% 2% 2% 42% 51% 
8% 7% 5% 40% 41% 

13% 11% 9% 37% 30% 
16% 15% 12% 35% 22% 
20% 18% 14% 33% 15% 
23% 21% 17% 31% 8% 
26% 24% 19% 30% 2% 
29% 26% 20% 25% 0% 
31% 28% 22% 19% 0% 
33% 30% 24% 13% 0% 

Hourly Operating Costs, Trip Distance, and Total Voyage Cost 
Hourly operating costs are based on standard at-sea and in-port vessel operating costs for 
vessel types categorized by deadweight. The standard costs are found in an economic 
guidance memorandum published and updated annually by the Corps' Institute for Water 
Resources (IWR). Regression analysis is used to estimate the hourly operating costs for 
vessels calling at each terminal by relating their deadweight values to those used by the 
IWR. 

Trip distances are calculated for the inbound and the outbound voyages for each itinerary. 
These distances, the vessels' speeds, and the vessels' hourly operating costs at sea are used 
to determine the total voyage cost for the inbound and outbound voyages. The product of 
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the fixed time spent at berth and the vessels' hourly operating costs in port are added to 
generate the total costs for the inbound and outbound transits. 

Table A-64 and Table A-65 display the trip distances and total voyage costs for each vessel 
class's inbound and outbound transit. 

Table A-64: Trip Distances and Total Voyage Costs for Inbound Transits to Miami Harbor by Vessel 
Class 

Inbound Susan 
Maersk (Post-

Panamax) 

Inbound 
Regina Maersk 

(Post-
Panamax) 

Inbound 
Composite 
Other Post-

Panamax 

Inbound 
Madison 
Maersk 

(Panamax) 

Inbound Zim 
Asia (Sub-
Panamax) 

Applicable trip Distance- Far East 12,221 12,221 12,221 10,448 10,448 
Applicable trip Distance - Europe 4,189 4,189 4,189 4,189 4,189 
Applicable trip Distance -Mediterranean 5,201 5,201 5,201 5,201 5,201 
Speed (Knots per Hour) 24.6 25.0 25.5 24.0 21.7 
V esse! Operating Cost at Sea $2,945 $2,439 $1,993 $1,970 $1,563 
Transit Cost- Far East $1,692,748 $1,422,375 $1,187,032 $932,140 $826,661 
Transit Cost - Europe $501,427 $408,751 $328,082 $343,926 $301,636 
Transit Cost- Mediterranean $622,565 $507,499 $407,342 $427,014 $374,507 
Fixed Time at Berth 2 2 2 2 2 
V esse! Operating Cost at Berth $1,586 $1,342 $1,127 $1,116 $919 
Time at Berth Cost $3,172 $2,684 $2,253 $2,231 $1,837 
Total Voyage Cost- Far East $1,695,920 $1,425,059 $1,189,285 $934,371 $828,498 
Total Voyage Cost- Europe $504,599 $411,435 $330,335 $346,158 $303,473 
Total Voyage Cost- Mediterranean $625,736 $510,183 $409,595 $429,245 $376,344 

Table A -65: Trip Distances and Total Voyage Costs for Outbound Transits from Miami Harbor by 
Vessel Class 

Outbound 
Susan Maersk 

(Post-
Panamax) 

Outbound 
Regina Maersk 

(Post-
Panamax) 

Outbound 
Composite 
Other Post-

Panamax 

Outbound 
Madison 
Maersk 

(Panamax) 

Outbound Zim 
Asia (Sub-
Panamax) 

Applicable trip Distance -Far East 12,636 12,636 12,636 12,233 12,233 
Applicable trip Distance -Europe 3,866 3,866 3,866 3,866 3,866 
Applicable trip Distance -Mediterranean 4,786 4,786 4,786 4,786 4,786 
Speed (Knots per Hour) 24.6 25.0 25.5 24.0 21.7 
Vessel Operating Cost at Sea $2,945 $2,439 $1,993 $1,970 $1,563 
Transit Cost - Far East $1,512,541 $1,232,986 $989,651 $1,004,357 $880,858 
Transit Cost - Europe $462,764 $377,234 $302,785 $317,407 $278,378 
Transit Cost - Mediterranean $572,889 $467,005 $374,839 $392,942 $344,624 
Fixed Time at Berth 2 2 2 2 2 
V esse! Operating Cost at Berth $1,586 $1,342 $1,127 $1,116 $919 
Time at Berth Cost $3,172 $2,684 $2,253 $2,231 $1,837 
Total Voyage Cost- Far East $1,515,713 $1,235,670 $991,904 $1,006,588 $882,695 
Total Voyage Cost- Europe $465,936 $379,918 $305,038 $319,638 $280,215 
Total Voyage Cost- Mediterranean $576,060 $469,689 $377,092 $395,173 $346,461 

Cost per Capacity Ton 
The voyage cost of the vessel divided by the tons carried equals the cost per ton of shipping 
the cargo. With-project cost per capacity ton decreases with each incremental depth if the 
capacity of the vessel increases, because the voyage cost is fixed. Shown in Table A-66 
through Table A-75 are the costs per capacity ton at each channel depth, along with the 
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savings per ton transported for the with-project depths, for each of the vessel class's inbound 
and outbound journeys. 

Table A-66: Susan Maersk (Post-Panamax) Cost per Short Ton and Savings per Short Ton by 
Channel Depth and Itinerary for Inbound Transit 

Channel 
Depth 

Total Capacity of 
Vessel - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 60,391 60,391 60,391 $28.08 $8.36 $10.36 
43 64,234 64,234 64,234 $26.40 $7.86 $9.74 
44 68,076 68,076 68,076 $24.91 $7.41 $9.19 
45 71,919 71,919 71,919 $23.58 $7.02 $8.70 
46 75,762 75,762 75,762 $22.38 $6.66 $8.26 
47 79,604 79,604 79,604 $21.30 $6.34 $7.86 
48 83,447 83,447 83,447 $20.32 $6.05 $7.50 
49 87,290 87,290 87,290 $19.43 $5.78 $7.17 
50 88,008 87,290 87,290 $19.27 $5.78 $7.17 

Table A-67: Susan Maersk (Post-Panamax) Cost per Short Ton and Savings per Short Ton by 
Channel Depth and Itinerary for Outbound Transit 

Channel 
Depth 

Total Capacity of 
Vessel - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 60,391 60,391 60,391 $25.10 $7.72 $9.54 
43 64,234 64,234 64,234 $23.60 $7.25 $8.97 
44 68,076 68,076 68,076 $22.26 $6.84 $8.46 
45 71,919 71,919 71,919 $21.08 $6.48 $8.01 
46 75,762 75,762 75,762 $20.01 $6.15 $7.60 
47 79,604 79,604 79,604 $19.04 $5.85 $7.24 
48 83,447 83,447 83,447 $18.16 $5.58 $6.90 
49 87,290 87,290 87,290 $17.36 $5.34 $6.60 
50 87,290 88,008 88,008 $17.36 $5.29 $6.55 

Table A-68: Regina Maersk (Post-Panamax) Cost per Short Ton and Savings per Short Ton by 
Channe1D1eplth and Ifmerary flor Inbound T rans1t 

Channel 
Depth 

Total Capacity of 
Vessel - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 58,703 58,703 58,703 $24.28 $7.01 $8.69 
43 61,789 61,789 61,789 $23.06 $6.66 $8.26 
44 64,876 64,876 64,876 $21.97 $6.34 $7.86 
45 67,962 67,962 67,962 $20.97 $6.05 $7.51 
46 71,048 71,048 71,048 $20.06 $5.79 $7.18 
47 74,135 74,135 74,135 $19.22 $5.55 $6.88 
48 77,221 77,221 77,221 $18.45 $5.33 $6.61 
49 79,999 79,999 79,999 $17.81 $5.14 $6.38 
50 79,999 79,999 79,999 $17.81 $5.14 $6.38 
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Table A-69: Regina Maersk (Post-Panamax) Cost per Short Ton and Savings per Short Ton by 
Channel Depth and Itinerary for Outbound Transit 

Channel 
Depth 

Total Capacity of 
V esse! - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 58,703 58,703 58,703 $21.05 $6.47 $8.00 
43 61,789 61,789 61,789 $20.00 $6.15 $7.60 
44 64,876 64,876 64,876 $19.05 $5.86 $7.24 
45 67,962 67,962 67,962 $18.18 $5.59 $6.91 
46 71,048 71,048 71,048 $17.39 $5.35 $6.61 
47 74,135 74,135 74,135 $16.67 $5.12 $6.34 
48 77,221 77,221 77,221 $16.00 $4.92 $6.08 
49 79,999 79,999 79,999 $15.45 $4.75 $5.87 
50 79,999 79,999 79,999 $15.45 $4.75 $5.87 

Table A-70: Composite Other Post-Panamax Cost per Short Ton and Savings per Short Ton by 
Channe1Depth and I . tmerary :flor Inbound T ranstt 

Channel 
Depth 

Total Capacity of 
V esse! - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 45,759 45,759 45,759 $25.99 $7.22 $8.95 
43 48,204 48,204 48,204 $24.67 $6.85 $8.50 
44 50,648 50,648 50,648 $23.48 $6.52 $8.09 
45 53,092 53,092 53,092 $22.40 $6.22 $7.71 
46 55,536 55,536 55,536 $21.41 $5.95 $7.38 
47 57,980 57,980 57,980 $20.51 $5.70 $7.06 
48 60,424 60,424 60,424 $19.68 $5.47 $6.78 
49 62,869 62,869 62,869 $18.92 $5.25 $6.52 
50 62,869 62,869 62,869 $18.92 $5.25 $6.52 

Table A-71: Composite Other Post-Panamax Cost per Short Ton and Savings per Short Ton by 
Channe1Dep1th and Ifmerary :flor 0 utbound T rans1.t 

Channel 
Depth 

Total Capacity of 
V esse! - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 45,759 45,759 45,759 $21.68 $6.67 $8.24 
43 48,204 48,204 48,204 $20.58 $6.33 $7.82 
44 50,648 50,648 50,648 $19.58 $6.02 $7.45 
45 53,092 53,092 53,092 $18.68 $5.75 $7.10 
46 55,536 55,536 55,536 $17.86 $5.49 $6.79 
47 57,980 57,980 57,980 $17.11 $5.26 $6.50 
48 60,424 60,424 60,424 $16.42 $5.05 $6.24 
49 62,869 62,869 62,869 $15.78 $4.85 $6.00 
50 62,869 62,869 62,869 $15.78 $4.85 $6.00 
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Table A-72: Madison Maersk (Panamax) Cost per Short Ton and Savings per Short Ton by Channel 
Depth for and Itinerary Inbound Transit 

Channel 
Depth 

Total Capacity of 
Vessel - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 39,159 46,027 46,027 $23.86 $7.52 $9.33 
43 39,159 48,316 48,316 $23.86 $7.16 $8.88 
44 39,159 50,606 50,606 $23.86 $6.84 $8.48 
45 39,159 52,895 52,895 $23.86 $6.54 $8.12 
46 39,159 53,781 53,781 $23.86 $6.44 $7.98 
47 39,159 53,781 53,781 $23.86 $6.44 $7.98 
48 39,159 53,781 53,781 $23.86 $6.44 $7.98 
49 39,159 53,781 53,781 $23.86 $6.44 $7.98 
50 39,159 53,781 53,781 $23.86 $6.44 $7.98 

Table A-73: Madison Maersk (Panamax) Cost per Short Ton and Savings per Short Ton by Channel 
D h dl. fi 0 b dTept an tmerary or ut oun rans1t 

Channel 
Depth 

Total Capacity of 
Vessel - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 46,027 46,027 46,027 $21.87 $6.94 $8.59 
43 48,316 48,316 48,316 $20.83 $6.62 $8.18 
44 50,606 50,606 50,606 $19.89 $6.32 $7.81 
45 52,895 52,895 52,895 $19.03 $6.04 $7.47 
46 53,781 53,781 53,781 $18.72 $5.94 $7.35 
47 53,781 53,781 53,781 $18.72 $5.94 $7.35 
48 53,781 53,781 53,781 $18.72 $5.94 $7.35 
49 53,781 53,781 53,781 $18.72 $5.94 $7.35 
50 53,781 53,781 53,781 $18.72 $5.94 $7.35 

Table A-74: Zim Asia (Sub-Panamax) Cost per Short Ton and Savings per Short Ton by Channel 
Depth and Ifmerary fior Inbound T rans1. t 

Channel 
Depth 

Total Capacity of 
Vessel -Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 41,674 46,639 46,639 $19.88 $6.51 $8.07 
43 41,674 46,639 46,639 $19.88 $6.51 $8.07 
44 41,674 46,639 46,639 $19.88 $6.51 $8.07 
45 41,674 46,639 46,639 $19.88 $6.51 $8.07 
46 41,674 46,639 46,639 $19.88 $6.51 $8.07 
47 41,674 46,639 46,639 $19.88 $6.51 $8.07 
48 41,674 46,639 46,639 $19.88 $6.51 $8.07 
49 41,674 46,639 46,639 $19.88 $6.51 $8.07 
50 41,674 46,639 46,639 $19.88 $6.51 $8.07 
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Table A-75: Zim Asia (Sub-Panamax) Cost per Short Ton and Savings per Short Ton by Channel 
Depth and Itinerary for Outbound Transit 

Channel 
Depth 

Total Capacity of 
Vessel - Far East 

Trade Region 
(Short Tons) 

Total Capacity of 
Vessel- Europe 
Trade Region 
(Short Tons) 

Total Capacity of 
Vessel-

Mediterranean 
Trade Region 
(Short Tons) 

Total Cost per 
Capacity Ton 

Far East 

Total Cost per 
Capacity Ton 

Europe 

Total Cost per 
Capacity Ton 
Mediterranean 

42 46,639 46,639 46,639 $18.93 $6.01 $7.43 
43 46,639 46,639 46,639 $18.93 $6.01 $7.43 
44 46,639 46,639 46,639 $18.93 $6.01 $7.43 
45 46,639 46,639 46,639 $18.93 $6.01 $7.43 
46 46,639 46,639 46,639 $18.93 $6.01 $7.43 
47 46,639 46,639 46,639 $18.93 $6.01 $7.43 
48 46,639 46,639 46,639 $18.93 $6.01 $7.43 
49 46,639 46,639 46,639 $18.93 $6.01 $7.43 
50 46,639 46,639 46,639 $18.93 $6.01 $7.43 

Tonnage 

Table A-76 shows actual2002 tonnage and predicted tonnage for the life of the project. 
Table A-77 shows 2002 tonnage as a percentage of total tonnage by trade region and import 
or export tonnage. 
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T bl A 76 A tu 1 d P d. t d T tM. . H b b T d Ra e - c a an re 1c e onnage a 1am1 ar or >y rae eg10n 
Far East 

Imports Exports Total 
Actual Tonnage Actual Tonnage Actual Tonnage 

2002 746,862 335,540 1,082,402 
Project Year RanKe Predicted TonnaKe Predicted TonnaKe Predicted Tonnage 

Years 1 -5 1,043,083 436,817 1,479,900 
Years 6-10 1,349,168 536,617 1,885,78t 
Years 11-15 1,945,931 718,115 2,664,046 
Years16-20 2,700,290 932,219 3,632,509 
Years21-25 3,619,777 1,176,935 4,796,712 
Years 26-30 4,361,828 1,364,391 5,726,219 
Years 31-35 5,255,999 1,581,703 6,837,702 
Years 36-40 6,333,475 1,833,627 8,167,102 
Years 41-45 7,631,833 2,125,676 9,757,509 
Years 46-50 9,196,352 2,464,242 11,660,594 

Europe 
Imports Exports Total 

Actual Tonnage Actual Tonnage Actual Tonnage 
2002 1,549,637 394,669 1,944,306 

Project Year RanKe Predicted TonnaKe Predicted TonnaKe Predicted TonnaKe 
Years 1-5 2,164,254 484,842 2,649,096 
Years 6- 10 2,799,340 570,231 3,369,571 
Years 11 - 15 4,037,542 716,753 4,754,295 
Years 16-20 5,602,734 879,864 6,482,599 
Years 21-25 7,510,544 1,056,515 8,567,059 
Years 26-30 9,050,199 1,186,050 10,236,249 
Years 31-35 10,905,483 1,331,466 12,236,949 
Years 36-40 13,141,099 1,494,710 14,635,809 
Years 41 -45 15,835,014 1,677,970 17,512,983 
Years 46- 50 19,081,179 1,883,698 20,964,877 

Mediterranean 
Imports Exports Total 

Actual Tonnage Actual Tonnage Actual Tonnage 
2002 131,713 59,186 190,89S 

Project Year Range Predicted Tonnage Predicted Tonnage Predicted Tonnage 
Years 1-5 142,440 59,186 201,626 
Years 6- 10 151,727 59,186 210,913 
Years 11-15 165,720 59,186 224,906 
Years 16-20 179,393 59,186 238,579 
Years 21 -25 192,511 59,186 251,697 
Years 26-30 201,232 59,186 260,418 
Years 31-35 210,347 59,186 269,533 
Years 36-40 219,876 59,186 279,062 
Years 41 -45 229,836 59,186 289,022 
Years 46-50 240,248 59,186 299,434 

All Trade Routes 
Imports Exports Total 

Actual Tonnage Actual Tonnage Actual Tonnage 
2002 2,428,212 789,395 3,217,607 

Project Year Range Predicted Tonnage Predicted Tonnage Predicted Tonnage 
Years I -5 3,349,777 980,845 4,330,622 
Years 6-10 4,300,236 1,166,034 5,466,270 
Years 11-15 6,149,193 1,494,054 7,643,247 
Years 16-20 8,482,418 1,871,270 10,353,687 
Years21-25 11,322,831 2,292,637 13,615,468 
Years 26-30 13,613,259 2,609,627 16,222,886 
Years 31-35 16,371,830 2,972,355 19,344,184 
Years 36-40 19,694,450 3,387,524 23,081,973 
Years 41 -45 23,696,683 3,862,832 27,559,515 
Years 46-50 28,517,779 4,407,125 32,924,904 
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T bl A 77 A tual 2002 T onnage )y ra ea e - c b T d R egwn 

Trade Region 

2002 
Import 

Tonnage 
Trade Region Share 
oflmport Tonnage 

2002 
Export 

Tonnage 

Trade Region 
Share of Export 

Tonnage 
2002 Total 
Tonnage 

Trade Region 
Share of Total 

Tonnage 
Far East 746,862 31% 335,540 43% 1,082,402 34% 
Europe 1,549,637 64% 394,669 50% 1,944,306 60% 
Mediterranean 131,713 5% 59,186 7% 190,899 6% 
Total 2,428,212 100% 789,395 100% 3,217,607 100% 

Discounted Transportation Cost Savings (Benefits) at Each Depth 

Table A-78 to A-85 display the process ofusing the cost per ton savings calculated for the 
Susan Maersk's inbound transit for each channel depth for each trade route to find the total 
savings by year of the project at each potential depth. (A similar procedure is used to 
determine the savings per project year for the outbound transit and for the inbound and 
outbound transits of the other four vessel classes.) In Table A-78 to A-85, expected tonnage 
is assigned to a vessel class and trade route utilizing the percentages found in Tables A-66 
to A-75 and Table A-77. 

Table A-78: Inbound Susan Maersk (Post-Panamax) Savings Resulting from 43 Foot Project by 
T d R dPr . Yra e eg10n an OJeCt ear 

Savings per Year Savings per Year Susan Maersk Savings per Year 
Susan Maersk Transporting Susan Maersk Transporting (Post-Panamax) Transporting Total Savings per 

(Post-Panamax) Miami Harbor (Post-Panamax) Miami Harbor Tonnage per Miami Harbor Year on Susan 
Tonnage per Tonnage - Far Tonnage per Tonnage- Year- Tonnage- Maersk (Post-

Project Year Year -Far East East Year - Europe Europe Mediterranean Mediterranean Panamax) Vessels 
Years I - S 6,3S6 $10,678 13,187 $6,S92 1,121 $69S $17,964 
Years 6- 10 23,868 $40,098 49,S23 $24,7S4 4,209 $2,609 $67,461 
Years II- IS S9,63S $100,186 123,73S $6!,8SO IO,Sl7 $6,Sl9 $168,SSS 
Years 16- 20 111,191 $!86,799 230,706 $11S,320 19,609 $12,1SS $314,274 
Years 21- 2S 184,670 $310,242 383,16S $19l,S28 32,S68 $20,187 $S21,9S7 
Years 26- 30 267,826 $449,943 SSS,703 $277,772 47,233 $29,277 $7S6,993 
Years31-3S 369,848 $621,338 767,384 $383,S83 6S,22S $40,430 $!,04S,3Sl 
Years 36- 40 498,687 $837,787 1,034,709 $Sl7,207 87,946 $S4,Sl4 $!,409,S08 
Years 41 - 4S 663,979 $l,l!S,474 1,377,666 $688,636 ll7,096 $72,S83 $!,876,693 
Years 46- SO 867,279 $1,4S7,01S 1,799,487 $899,487 IS2,949 $94,807 $2,4Sl,308 

Table A-79: Inbound Susan Maersk (Post-Panamax) Savings Resulting from 44 Foot Project by 
Trade Re gon an dProJectYear 

Savings per Year Savings per Year Susan Maersk Savings per Year 
Susan Maersk Transporting Susan Maersk Transporting (Post-Panamax) Transporting Total Savings per 

(Post-Panamax) Miami Harbor (Post-Panamax) Miami Harbor Tonnage per Miami Harbor Year on Susan 
Tonnage per Tonnage - Far Tonnage per Tonnage- Year- Tonnage- Maersk (Post-

Project Year Year -Far East East Year - Europe Europe Mediterranean Mediterranean Panamax) Vessels 
Years 1-S 6,717 $21,294 13,936 $13,146 l,l8S $1,386 $3S,82S 
Years 6- 10 2S,08S $79,S28 S2,049 $49,097 4,424 $S,17S $133,800 
Years ll- IS 62,297 $197,SOI 129,2S8 $121,927 10,986 $12,8Sl $332,279 
Years 16-20 llS,S8S $366,439 239,822 $226,221 20,384 $23,844 $616,S03 
Years 21- 2S 191,092 $60S,822 396,491 $374,003 33,700 $39,420 $1,019,24S 
Years 26-30 27S,814 $874,414 S72,276 $S39,819 48,641 $S6,897 $1,471,130 
Years31-3S 379,310 $1,202,S31 787,018 $742,381 66,893 $78,248 $2,023,160 
Years 36-40 S09,488 $!,61S,23S 1,0S7,119 $997,164 89,8Sl $IOS,102 $2,717,SOO 
Years 41- 4S 67S,806 $2,142,Sl2 1,402,20S $1,322,678 ll9,182 $139,411 $3,604,601 
Years 46- SO 879,799 $2,789,234 1,82S,463 $1,721,930 ISS,1S7 $181,493 $4,692,6S7 
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Table A-80: Inbound Susan Maersk (Post-Panamax) Savings Resulting from 45 Foot Project by 
Trade Region and Project Year 

Project Year 

Susan Maersk 
(Post-Panamax) 

Tonnage per 
Year -Far East 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage - Far 

East 

Susan Maersk 
(Post-Panamax) 

Tonnage per 
Year - Europe 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage-

Europe 

Susan Maersk 
(Post-Panamax) 

Tonnage per 
Year-

Mediterranean 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage-

Mediterranean 

Total Savings per 
Year on Susan 
Maersk (Post-

Panamax)Vessels 
Years I - 5 7,075 $31,849 14,680 $19,662 1,248 $2,072 $53,583 
Years 6- 10 26,283 $118,308 54,533 $73,037 4,635 $7,698 $199,043 
Years 11 - 15 64,884 $292,066 134,625 $180,307 11,443 $19,004 $491,377 
Years 16-20 119,813 $539,324 248,596 $332,951 21,130 $35,093 $907,368 
Years 21-25 197,218 $887,753 409,201 $548,053 34,780 $57,765 $1,493,571 
Years 26-30 283,361 $1,275,516 587,936 $787,438 49,972 $82,997 $2,145,951 
Years31-35 388,181 $1,747,347 805,422 $1,078,723 68,458 $113,698 $2,939,768 
Years 36- 40 519,538 $2,338,636 1,077,971 $1,443,755 91,623 $152,173 $3,934,564 
Years 41 - 45 686,731 $3,091,232 1,424,873 $1,908,369 121,109 $201,143 $5,200,744 
Years 46- 50 891,290 $4,012,031 1,849,306 $2,476,823 157,184 $261,059 $6,749,913 

Table A-81: Inbound Susan Maersk (Post-Panamax) Savings Resulting from 46 Foot Project by 
Trade Region and Project Year 

Savings per Year Savings per Year Susan Maersk Savings per Year 
(Post-Panamax) TransportingSusan Maersk Transporting Susan Maersk Transporting Total Savings per 

Tonnage per Miami Harbor Year on Susan (Post-Panamax) Miami Harbor (Post-Panamax) Miami Harbor 
Tonnage per Tonnage - Far Tonnage per Tonnage- Year- Tonnage- Maersk (Post-

Mediterranean Mediterranean Panamax) Vessels Project Year Year -Far East East Year - Europe Europe 
$71,239Years 1-5 7,432 $42,343 15,420 $26,141 1,311 $2,755 

27,460 $156,452 56,976 $96,586 4,843 $10,180 $263,218Years 6- 10 
$237,059 $646,04267,398 $383,996 139,842 11,886 $24,986Years II - 15 

123,886 $705,828 257,046 $435,742 21,848 $45,928 $1,187,498Years 16- 20 
Years 21-25 203,068 $1,156,960 421,338 $714,248 35,812 $75,282 $1,946,491 
Years 26- 30 290,505 $1,655,126 602,758 $1,021,790 51,232 $107,697 $2,784,614 

396,513 $2,259,098 822,710 $1,394,652 69,927 $146,997 $3,800,748Years 31 - 35 
93,277 $196,081 $5,069,861Years 36- 40 528,913 $3,013,438 1,097,422 $1,860,342 

$258,341 $6,679,641Years 41-45 696,853 $3,970,263 1,445,875 $2,451,037 122,894 
901,875 $5,138,356 $3,172,158 159,050 $334,348 $8,644,863Years 46- 50 1,871,267 

Table A-82: Inbound Susan Maersk (Post-Panamax) Savings Resulting from 47 Foot Project by 
T d R dPr . tYra e e p.on an OJeC ear 

Project Year 

Susan Maersk 
(Post-Panamax) 

Tonnage per 
Year -Far East 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage - Far 

East 

Susan Maersk 
(Post-Panamax) 

Tonnage per 
Year - Europe 

Savings per Year 
Transporting 
Miami Harbor 

Tonnage-
Europe 

Susan Maersk 
(Post-Panamax) 

Tonnage per 
Year-

Mediterranean 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage-

Mediterranean 

Total Savings per 
Year on Susan 
Maersk (Post-

Panamax) Vessels 
Yearsl-5 7,787 $52,778 16,156 $32,582 1,373 $3,434 $88,795 
Years 6- 10 28,619 $193,977 59,380 $119,752 5,047 $12,622 $326,350 
Years 11-15 69,844 $473,400 144,916 $292,253 12,317 $30,804 $796,456 
Years 16-20 127,811 $866,298 265,189 $534,808 22,540 $56,369 $1,457,476 
Years 21-25 208,659 $1,414,286 432,939 $873,108 36,798 $92,026 $2,379,421 
Years 26- 30 297,275 $2,014,928 616,806 $1,243,914 52,426 $131,109 $3,389,951 
Years 31-35 404,354 $2,740,706 838,979 $1,691,972 71,310 $178,335 $4,611,013 
Years 36- 40 537,678 $3,644,377 1,115,609 $2,249,852 94,822 $237,136 $6,131,365 
Years 41 - 45 706,258 $4,787,010 1,465,390 $2,955,255 124,552 $311,486 $8,053,751 
Years 46- 50 911,656 $6,179,193 1,891,562 $3,814,718 160,775 $402,074 $10,395,984 
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Table A-83: Inbound Susan Maersk (Post-Panamax) Savings Resulting from 48 Foot Project by 
Trade Region and Project Year 

ProJect Year 

Susan Maersk 
{Post-Panamax) 

Tonnage per 
Year -Far East 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage - Far 

East 

Susan Maersk 
{Post-Panamax) 

Tonnage per 
Year - Europe 

Savings per Year 
Transporting 
Miami Harbor 

Tonnage-
Europe 

Susan Maersk 
{Post-Panamax) 

Tonnage per 
Year-

Mediterranean 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage-

Mediterranean 

Total Savings per 
Year on Susan 
Maersk {Post-

Panamax) Vessels 
Years I - 5 8,139 $63,153 16,888 $38,987 1,435 $4,109 $106,250 
Years6-IO 29,759 $230,897 61,745 $142,544 5,248 $15,024 $388,466 
Years 11-15 72,223 $560,380 149,853 $345,950 12,737 $36,463 $942,793 
Years 16- 20 131,596 $1,021,056 273,043 $630,348 23,208 $66,439 $1,717,844 
Years 21-25 214,009 $1,660,500 444,039 $1,025,108 37,742 $108,047 $2,793,656 
Years 26- 30 303,702 $2,356,432 630,139 $1,454,741 53,559 $153,331 $3,964,504 
Years31-35 411,747 $3,194,757 854,318 $1,972,280 72,614 $207,880 $5,374,916 
Years 36- 40 545,892 $4,235,596 1,132,651 $2,614,841 96,271 $275,606 $7,126,043 
Years 41 - 45 715,020 $5,547,868 1,483,569 $3,424,970 126,097 $360,994 $9,333,832 
Years 46- 50 920,722 $7,143,917 1,910,373 $4,410,289 162,374 $464,848 $12,019,055 

Table A-84: Inbound Susan Maersk (Post-Panamax) Savings Resulting from 49 Foot Project by 
Trade Region and Project Year 

Pro'ect Year 

Susan Maersk 
{Post-Panamax) 

Tonnage per 
Year -Far East 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage - Far 

East 

Susan Maersk 
{Post-Panamax) 

Tonnage per 
Year - Europe 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage-

Europe 

Susan Maersk 
{Post-Panamax) 

Tonnage per 
Year-

Mediterranean 

Savings per Year 
Transporting 

Miami Harbor 
Tonnage-

Mediterranean 

Total Savings per 
Year on Susan 
Maersk {Post-

Panamax) Vessels 
Years I - 5 8,491 $73,476 17,617 $45,360 1,497 $4,781 $123,617 
Years6-10 30,888 $267,298 64,089 $165,016 5,447 $17,393 $449,707 
Years 11-15 74,571 $645,318 154,725 $398,386 13,151 $41,990 $1,085,694 
Years 16-20 135,326 $1,171,077 280,784 $722,963 23,866 $76,201 $1,970,240 
Years 21 - 25 219,285 $1,897,628 454,986 $1,171,498 38,672 $123,477 $3,192,603 
Years 26- 30 310,062 $2,683,191 643,337 $1,656,465 54,681 $174,593 $4,514,248 
Years 31-35 419,112 $3,626,872 869,600 $2,239,046 73,913 $235,997 $6,101,915 
Years 36- 40 554,161 $4,795,551 1,149,809 $2,960,528 97,729 $312,042 $8,068,121 
Years 41 - 45 723,991 $6,265,207 1,502,182 $3,867,819 127,680 $407,671 $10,540,697 
Years 46- 50 930,229 $8,049,934 1,930,098 $4,969,618 164,051 $523,801 $13,543,354 

Table A-85: Inbound Susan Maersk (Post-Panamax) Savings Resulting from 50 Foot Project by 
T d R dPr . tYra e e p.on an OJeC ear 

Savings per Year Savings per Year Susan Maersk Savings per Year 
Susan Maersk Transporting Susan Maersk Transporting {Post-Panamax) Transporting Total Savings per 

{Post-Panamax) Miami Harbor {Post-Panamax) Miami Harbor Tonnage per Miami Harbor Year on Susan 
Tonnage per Tonnage - Far Tonnage per Tonnage- Year- Tonnage- Maersk {Post

Pro'ect Year Year -Far East East Year - Europe Europe Mediterranean Mediterranean Panamax) Vessels 
Years 1-5 8,491 $73,476 17,617 $45,360 1,497 $4,781 $123,617 
Years 6- 10 30,888 $267,298 64,089 $165,016 5,447 $17,393 $449,707 
Years 11-15 74,571 $645,318 154,725 $398,386 13,151 $41,990 $1,085,694 
Years 16-20 135,326 $1,171,077 280,784 $722,963 23,866 $76,201 $1,970,240 
Years 21 - 25 219,285 $1,897,628 454,986 $1,171,498 38,672 $123,477 $3,192,603 
Years 26- 30 310,062 $2,683,191 643,337 $1,656,465 54,681 $174,593 $4,514,248 
Years31-35 419,112 $3,626,872 869,600 $2,239,046 73,913 $235,997 $6,101,915 
Years 36- 40 554,161 $4,795,551 1,149,809 $2,960,528 97,729 $312,042 $8,068,121 
Years 41 - 45 723,991 $6,265,207 1,502,182 $3,867,819 127,680 $407,671 $10,540,697 
Years 46- 50 930,229 $8,049,934 1,930,098 $4,969,618 164,051 $523,801 $13,543,354 

Yearly transportation savings by depth for the five vessel classes are summed together and 
discounted to the base year of the project using the current federal rate of 5.625 percent, and 
the total of the discounted yearly transportation savings at a given depth represents the total 
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base year benefit of the project at that depth. Table A-86 presents the total discounted 
transportation savings for each potential channel depth. 

Using the Federal discount rate of 5.625 percent and the fifty-year life of the project to 
annualize the benefits produces the Average Annual Equivalent (AAEQ) benefits of the 
project at each depth. Table A-86 displays total AAEQ benefits for each potential channel 
depth. 

Table A-86: Total Discounted and Average Annual Equivalent Benefits for Each Potential Project 
Depth at Miami Harbor 

Channel Depth 
Transportation 

Benefits 

AAEQ 
Transportation 

Benefits 
DeeQ_en System to 43 Feet $40,788,344 $2,453,354 
Deepen System to 44 Feet $78,205,117 $4,703,914 
Deepen System to 45 Feet $112,673,088 $6,777,108 
Deepen System to 46 Feet $139,055,626 $8,363,976 
Deepen System to 47 Feet $160,522,169 $9,655,154 
Deepen System to 48 Feet $180,868,182 $10,878,934 
Deepen System to 49 Feet $199,628,174 $12,007,318 
Deepen System to 50 Feet $200,133,356 $12,037,704 

Benefits During Construction (BDC) 

There will be no benefits during construction associated with the Miami Harbor project 
because all widening improvements must be in place to accrue vessel delay elimination 
benefits, and deepening ofthe harbor will occur simultaneously with widening 
improvements. 

Advance Utility Replacement Benefits 

Replacement of two utility lines will be necessary for any deepening alternative. The cost of 
these utility replacements is charged as a project cost. The benefit of the extended useful 
life of each utility line is added to the project benefits. See the Main Report for more 
information about the replacement of the utility lines and the calculation of the advanced 
utility replacement benefits. 

Total Benefits 

Total benefits include channel improvement benefits and benefits associated with advance 
utility replacement. Total AAEQ project benefits are shown in Table A-87. 
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Table A-87: Total AAEQ Benefits 

Project AAEQ Improvement Benefits 
AAEQ Advance Utility 
Replacement Benefits Total Benefits 

IC Widen Entrance Channel, 2A Widener 
between Buoys 13 and 15, 5A Widen 
Fisherrnans Channel $2,848,000 $2,848,000 
1C Widen Entrance Channel, 2A Widener 
between Buoys 13 and 15, 5A Widen 
Fisherrnans Channel and 3B Extend Fisher 
Island TurningBasin $4,140,000 $4,140,000 
Deepen System to 4 3 Feet $6,593,354 $84,268 $6,677,622 
Deepen System to 44 Feet $8,843,914 $84,268 $8,928,182 
Deepen System to 45 Feet $10,917,108 $84,268 $11,001,376 
Deepen System to 46 Feet $12,503,976 $84,268 $12,588,243 
Deepen System to 47 Feet $13,795,154 $84,268 $13,879,422 
Deepen System to 48 Feet $15,018,934 $84,268 $15,103,202 
Deepen System to 49 Feet $16,147,318 $84,268 $16,231,586 
Deepen System to 50 Feet $16,177,704 $84,268 $16,261,972 
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COSTS 


CONSTRUCTION COSTS 

Construction costs for each project are summarized in Table A-88. See the Main Report 
and Appendix B for a complete discussion of the costs shown in Table A-88. 

INTEREST DURING CONSTRUCTION 

Interest During Construction (IDC) is calculated to account for the opportunity cost of 
expended funds before the benefits ofthe project are available. Using the project schedule 
for each increment (see Main Report), projected expenditures are plotted on a construction 
timeline and the opportunity costs of those expenditures are calculated using the current 
Federal discount rate of 5.625 percent. 

Adding the IDC to the construction cost for each project produces the real cost ofthe project 
at the point in time that the project is completed. See Table A-88 for IDC costs for each 
alternative project. 

FISHER ISLAND BULKHEAD REPLACEMENT COST 

Damage to the Fisher Island Bulkhead, as described in the Main Report, is treated as an 
economic cost of the project. The appropriate cost figure is the difference between the 
without-project cost of repairing the bulkheads, thereby deferring replacement, and the 
higher with-project cost of immediately replacing them. Future maintenance costs are also 
included in the computations. The costs are calculated based on the present value ofthe 
expected fifty-year cash flows associated with each condition. 

The Port ofMiami's Fisher Island Bulkhead Assessment Report (September 5, 2003), 
prepared by Shaw Environmental & Infrastructure, Inc., evaluates the condition ofthe 
bulkheads and provides a financial cost analysis for repairs and maintenance. Repair and 
replacement costs with remaining useful life estimates are in Table 1 of the report. 
Maintenance costs are also provided. 

The report states that "Segment A is in poor condition and requires immediate repair or 
replacement. Segment B is in fair condition and needs immediate repair or replacement 
within 5 years. Segment C is in good condition and needs only minor maintenance." The 
remaining useful life after repairs is given as one to two years for Segment A, three to five 
years for Segment B, and greater than 15 years for Segment C. Based on these figures, the 
without-project cost of the bulkheads was calculated assuming Segment A has a useful life 
after repairs ofonly one year due to its "poor" condition and Segment B has a useful life of 
five years due to its "fair" condition. 

For Segment A the cost of repairing and then replacing the bulkhead (i.e., the without 
project condition) is $989,275. The cost of replacing the bulkhead upfront (i.e., the with 
project condition) is $1,036,522. This results in a cost of$47,247 for Segment A. For 
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Segment B the cost of repairing and then replacing the bulkhead is $792,373 and the cost of 
replacing the bulkhead upfront is $1,036,522, resulting in a cost of$244,149 for Segment B. 
Segment Conly has repair costs. Ferry Slip does not have any costs. 

Total cost for Fisher Island Bulkhead replacement is $291,395, as shown in Table A-88; 
total AAEQ cost is $17,527, as shown in Table A-89. 

Table A-88: Construction Cost and Economic Costs 

Project 
Construction 

Cost IDC 

Fisher Island 
Bulkhead 

Replacement 
Cost Total Cost 

1C Widen Entrance Channel, 2A Widener 
between Buoys 13 and 15, SA Widen 
Fishermans Channel $22,599,315 $1,306,100 $291,395 $24, !96,81 0 
1 C Widen Entrance Channel, 2A Widener 
between Buoys 13 and 15, SA Widen 
Fishermans Channel and 3B Extend Fisher 
Island Turninz Basin $26,229,817 $1,626,130 $291,395 $28,147,342 
Deepen System to 43 Feet $92,381,593 $8,976,522 $291,395 $101,649,510 
Deepen System to 44 Feet $104,480,828 $10,899,345 $291,395 $115,671,568 
Deepen System to 45 Feet $111,995,359 $12,078,924 $291,395 $124,365,678 
Deepen System to 46 Feet $118,831 ,812 $12,873,054 $291,395 $131,996,261 
Deepen System to 47 Feet $127,362,809 $14,337,505 $291,395 $141,991,710 
Deepen System to 48 Feet $137,487,666 $15,924,445 $291,395 $153,703,506 
Deepen System to 49 Feet $149,033,579 $19,262,453 $291,395 $168,587,427 
Deepen System to 50 Feet $157,506,768 $21,568,088 $291,395 $179,366,251 

AVERAGE ANNUAL EQUNALENT (AAEQ) COSTS 

Just as project benefits are converted to AAEQ benefits, project costs are converted to 
AAEQ costs using the Federal discount rate of 5.625 percent to annualize the costs over the 
50-year life of the project. 

Table A-89 displays AAEQ construction cost, AAEQ IDC, and total AAEQ costs for each 
project. 
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Table A-89: Miami Harbor AAEQ Costs 

Project 

AAEQ 
Construction 

Cost AAEQIDC 

AAEQ Fisher 
Island Bulkhead 

Replacement 
Cost 

AAEQ Total 
Cost 

1C Widen Entrance Channel, 2A Widener 
between Buoys 13 and 15, 5A Widen 
Fishermans Channel $1,359,313 $78,560 $17,527 $1,455,400 
1C Widen Entrance Channel, 2A Widener 
between Buoys 13 and 15, 5A Widen 
Fishermans Channel and 3B Extend Fisher $1,577,682 $97,809 $17,527 $1,693,018 
Deepen System to 43 Feet $5,556,606 $539,924 $17,527 $6,114,057 
Deepen System to 44 Feet $6,284,356 $655,578 $17,527 $6,957,462 
Deepen System to 45 Feet $6,736,343 $726,528 $17,527 $7,480,398 
Deepen System to 46 Feet $7,147,545 $774,294 $17,527 $7,939,366 
Deepen System to 47 Feet $7,660,671 $862,378 $17,527 $8,540,576 
Deepen System to 48 Feet $8,269,665 $957,830 $17,527 $9,245,022 
Deepen System to 49 Feet $8,964,134 $1,158,606 $17,527 $10,140,267 
Deepen System to 50 Feet $9,473,782 $1,297,286 $17,527 $10,788,596 
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NATIONAL ECONOMIC DEVELOPMENT PLAN ANALYSIS 

The National Economic Development (NED) plan is determined by analyzing the 
increments of the project in order to evaluate alternative plans. Components of the 
project-individual construction features that improve the channel-are discussed in detail 
in the Main Report. Project increments are either individual components that generate 
benefits independently or inseparable groups ofcomponents that generate benefits 
interdependently. Alternative Plans are different combinations ofproject increments. 

Three categories ofpotential transportation cost reduction benefits are attainable through 
improvements to the Port: 

• 	 The first benefit category is a reduction in the number of tug assists needed for Post
Panamax container vessels, as well as a reduction in the transit time for Post
Panamax container vessels, resulting from widening the channel (interdependent 
components 1C, 2A, and 5A). 

• 	 The second benefit category is a decrease in the time spent by vessels while 
navigating the channel because of the availability ofan additional turning basin, 
resulting from extending the Fisher Island Turning Basin (independent component 
3B). 

• 	 The third benefit category is a reduction in, or an elimination of, light loading, 
resulting from deepening the channel (independent component Deepening to 
Optimal NED depth). 

Eight Alternative Plans can be formed from the three benefit categories: 

• 	 Alternative Plan A: No Action Plan 
• 	 Alternative Plan B: Widen the Channel (Components 1 C, 2A, and 5A) 
• 	 Alternative Plan C: Extend the Fisher Island Turning Basin (Component 3B) 
• 	 Alternative Plan D: Widen the Channel (Components 1 C, 2A, and 5A) and Extend 

the Fisher Island Turning Basin (Component 3B) 
• 	 Alternative PlanE: Deepen the Previously-Authorized Channel Configuration 
• 	 Alternative Plan F: Widen the Channel (Components 1 C, 2A, and 5A) and Deepen 

the Resulting Channel Configuration 
• 	 Alternative Plan G: Extend the Fisher Island Turning Basin (Component 3B) and 

Deepen the Resulting Channel Configuration 
• 	 Alternative Plan H: Widen the Channel (Components 1 C, 2A, and 5A), Extend the 

Fisher Island Turning Basin (Component 3B), and Deepen the Resulting Channel 
Configuration 

An additional Alternative Plan, Alternative Plan I, comprises the extension ofthe Dodge 
Island Channel and the construction of the Dodge Island Turning Basin. These components 
were found to be unfeasible following a preliminary benefit/cost analysis and were not 
included in the final set ofAlternative Plans. 
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Utilized to select the plan from the Alternative Plans A-H that provides the highest net NED 
benefits, the NED Plan Analysis process compares costs to NED benefits for each increment 
of the project. fu order to be included in the NED plan, each increment must be justified 
(provide benefits that exceed costs) based on a comparison of its marginal costs and 
benefits. By including only those increments that have positive net benefits, the NED Plan 
maximizes the net benefits of the project. Table A-90 provides AAEQ costs and benefits, 
and net benefits for each project increment, revealing those increments that have positive net 
benefits. 

Table A-90: Costs and Benefits ofProject Increments 

Increment 
Incremental 
AAEQ Cost 

Incremental 
AAEQ Benefits 

Net Incremental 
AAEQ Benefits 

1C Widen Entrance Channel, 2A Widener 
between Buoys 13 and 15, SA Widen 
Fishermans Channel $1,455,400 $2,848,000 $1,392,600 
3B Extend Fisher Island Turning Basin $237,618 $1,292,000 $1,054,382 
Deepen System from 42 Feet to 43 Feet $4,421,039 $2,537,622 -$1,883,417 
Deepen System from 43 Feet to 44 Feet $843,405 $2,250,560 $1,407,155 
Deepen System from 44 Feet to 45 Feet $522,937 $2,073,194 $1,550,257 
Deepen System from 45 Feet to 46 Feet $458,967 $1,586,868 $1,127,900 
Deepen System from 46 Feet to 47 Feet $601,210 $1,291,179 $689,968 
Deepen System from 47 Feet to 48 Feet $704,446 $1,223,780 $519,334 
Deepen System from 48 Feet to 49 Feet $895,244 $1,128,384 $233,140 
Deepen System from 49 Feet to 50 Feet $648,329 $30,386 -$617,943 

The first increment examined is channel widening. A comparison of the benefits and cost of 
Components lC, 2A, and 5A shows that the benefits exceed the cost, so this increment has a 
positive net benefit and is part of the NED plan. This finding eliminates four of the 
alternative plans, leaving Alternative Plans B, D, F, and H. 

The second increment examined is extending the Fisher Island Turning Basin. A 
comparison ofthe additional benefits and cost ofthe project resulting from adding 
Component 3B shows that the marginal benefits exceed the marginal cost, so this increment 
has a positive net benefit and is part of the NED plan. This finding eliminates two of the 
remaining alternative plans, leaving Alternative Plans D and H. 

The final set of increments examined is deepening the newly configured channel from its 
current depth of 42 feet to depths up to 50 feet. A comparison ofthe benefits and costs of 
the potential deepening projects shows that one foot ofdeepening (to 43 feet in the inner 
channel and 45 feet in the outer channel) has a negative net benefit; however, further 
deepening produces positive net benefits that are maximized at 49/51 feet ofproject depth. 
Therefore, 49 feet is the NED depth for the deepening project, and deepening the channel to 
49 feet is part of the NED plan, eliminating Alternative Plan D and leaving Alternative Plan 
H as the NED Plan. 
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Table A-91 confirms that NED net benefits are maximized with Alternative Plan H, which 
includes widening the channel, extending the Fisher Island Turning Basin, and deepening 
the resulting channel system to 49/51 feet. The benefit/cost ratio of the NED Plan is 1.60. 
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Table A-91: Costs and Benefits ofAlternative Plans 

Alternative Plan 
Alternative Plan A: No Action 
Alternative Plan B: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel 
Alternative Plan C: 3B Extend Fisher Island 
Turning Basin 
Alternative Plan D: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin 
Alternative Plan H: lC Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 43 Feet 
Alternative Plan H: lC Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 44 Feet 
Alternative Plan H: lC Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 45 Feet 
Alternative Plan H: lC Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 46 Feet 
Alternative Plan H: lC Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 47 Feet 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 

AAEQTotal 
Costs AAEQ Benefits 

$0 $0 

$1,455,400 $2,848,000 

$237,618 $1,292,000 

$1,693,018 $4,140,000 

$6,114,057 $6,677,622 

$6,957,462 $8,928,182 

$7,480,398 $11,001,376 

$7,939,366 $12,588,243 

$8,540,576 $13,879,422 

NetAAEQ 
Benefits 

$0 

$1,392,600 

$1,054,382 

$2,446,982 

$563,565 

$1,970,720 

$3,520,977 

$4,648,878 

$5,338,846 

Deepen Channel to 48 Feet $9,245,022 $15,103,202 $5,858,180 
1\lttirnativePlan H: 1 C Widen Entrance 
fh~~el, lA Widener betWeen Buoys 13 and li~ ·.. 
~~l~~::::r~=t~;;:n:n~~a::;:~~~:~;B :: 6 !u 
Deepen ChanneUo 49 Feet ' . ·~·· 't ~~ ;"'" $10140,267 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 50 Feet $10,788,596 $16,261,972 $5,473,376 

BenefiUCost 
Ratio 

n/a 

1.96 

5.44 

2.45 

1.09 

1.28 

1.47 

1.59 

1.63 

1.63 

1.51 
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MULTIPORT ANALYSIS 


GENERAL 


The purpose of the multipart analysis is to assess whether or not improvements at Miami 
Harbor would result in a diversion of cargo traffic from competing ports to Miami Harbor. 
Diverted traffic from competing U.S. ports is not a National Economic Benefit (NED) as 
there is no increase in the net value ofthe national output of goods and services. If it is 
determined that there is an impact, the forecasted cargo traffic at Miami Harbor would be 
adjusted by an amount derived from the analysis cargo movements and transportation costs 
at competing ports. 

Miami Harbor is the southernmost major port on the Atlantic coast. Its location referenced 
to other major South Atlantic Region ports is as follows: 21 nautical miles south ofPort 
Everglades, Florida; 83 nautical miles south ofPalm Beach, Florida; 173 nautical miles 
south ofPort Canaveral, Florida; 306 nautical miles south ofJacksonville, the most northern 
port on Florida's Atlantic Coast; 386 nautical miles south of Savannah, Georgia; and 420 
nautical miles south of Charleston, South Carolina. These ports, as well as, Tampa, Florida, 
could be a competing port for one or more of the commodities handled by Miami Harbor. 

As shown in Table A-5, about 97 percent of all cargo handled by the Port ofMiami is 
containerized cargo transported in containers or trailers. The remaining 3 percent is neobulk 
and breakbulk cargo. Thus, only containerized cargo movements at competing ports needs 
to be considered. 

For containerized cargo, this analysis will (1) identify containerized cargo volumes at 
competing ports; (2) assess the extent of the overlap in the flow ofcontainerized cargo in the 
hinterlands served by each of the potential competing ports, and (3) identify any 
advantages/disadvantages in (a) transportation costs, and (b) institutional and/or cargo 
capacity constraints resulting from port administration, terminal operators, and/or stevedore 
companies' policies, and/or future growth; and then, if appropriate, (4) quantify any diverted 
containerized cargo traffic due to improvements at Miami Harbor. 

Ports also compete for cruise ship business. For Miami Harbor, the competition includes 
Port Canaveral, the Port of Tampa, and Port Everglades Florida. Each of these ports has 
sufficient channel depth to accommodate the largest cruise ships. Cruise ships with overall 
lengths of 800 feet or more have design drafts of24 to 30 feet. Only two older large cruise 
ships, the NORWAY (1961) and QUEEN ELIZABETH 2 (1969), have design drafts in 
excess of30 feet, 34.4 feet and 32.6 feet, respectively. The QUEEN MARY 2, which is 
scheduled for completion in 2003, will have a design draft of32.8 feet. The design cruise 
ship for the study, the VOYAGER OF THE SEAS, has a design draft of28.2 feet. Thus, 
deepening the Main Channel at Miami Harbor from its current 36 feet would not divert any 
cruise ship business to Miami Harbor. Accordingly, deepening the Main Channel was not 
considered. 

Cruise ship operators stated that they are concerned mostly with sufficient berthing area to 
accommodate several large cruise ships at the same time. The Port proposed that additional 
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berthing space be developed for smaller cruise ships at Terminal12 at the southeastern end 
ofDodge Island. This would provide additional berthing space for the larger cruise ships at 
the main cruise terminals at the northwestern end ofDodge Island. However, a preliminary 
analysis determined that benefits were insufficient to justify the construction of this 
alternative (Alternative 6). Even without the development of this new facility, there does 
not appear to be any reason for a transfer of cruise ship business from Miami Harbor due to 
the adequacy ofberthing space, as competing ports face the same berthing constraints. 

CONTAThffi~EDCARGO 

Import and export (non-domestic) liner tonnage is shown in Table A-92 for Miami Harbor, 
Port Everglades, Palm Beach Harbor, Port Canaveral, Jacksonville Harbor, and Tampa 
Harbor. In 1999, Miami Harbor had the most containerized cargo tonnage (4,399,517 short 
tons), approximately 1.7 times that ofPort Everglades (2,599,447 short tons), which had the 
second highest volume ofcontainerized cargo. Jacksonville had the third highest volume 
(1,457,143 short tons), about 56 percent ofPort Everglades' total and 33 percent ofMiami 
Harbor's total. It should be noted that the total for Jacksonville Harbor does not include 
containerized cargo trade with Puerto Rico, which represents a significant portion of it's 
overall containerized cargo trade, as it is classified as domestic tonnage (cargo moving 
between U.S. ports). Palm Beach Harbor, Tampa Harbor, and Port Canaveral have 
significantly less containerized cargo trade than Miami Harbor: 421,098; 199,886; and 
44,225 short tons, respectively. 

Tampa Harbor serves a different hinterland than Miami Harbor, as does Jacksonville 
Harbor. Palm Beach Harbor overlaps the northern portion ofMiami Harbor's hinterland. 
However, it is not anticipated that improvements at Miami Harbor would shift a significant 
portion ofcontainerized cargo from Palm Beach Harbor to Miami Harbor, or for that matter, 
Port Everglades, as the cargo delivered to Palm Beach Harbor supplies the local market. 
Port Canaveral's containerized cargo is also consumed locally, and by the Port's cruise ship 
business (Disney cruise ship homeport). 

The ports of Savannah, Georgia, and Charleston, South Carolina, are respectively 386 and 
420 nautical miles north of the Port ofMiami. Due to the significant landside trucking costs 
associated with transshipping cargo between the Port of Miami and either the Port of 
Savannah or the Port of Charleston, potential cargo shifts among them were not considered 
economical viable. 

Miami Harbor and Port Everglades are only 21 nautical miles from each other. Thus, their 
hinterlands overlap. If any shifting ofcontainerized cargo did occur due to improvements at 
Miami Harbor, it would most likely be from Port Everglades. 

Table A-93 displays recorded entries from Piers Import Export Reporting Service (PIERS) 
for select containerized cargo types (vegetable products, food products, and manufactured 
products) for Miami Harbor and Port Everglades in 1999. As shown in Table A-93, the two 
ports strongly compete in the Central American market as demonstrated by similar total of 
recorded entries: Miami Harbor, 140; Port Everglades, 154, based on the sample countries: 
Costa Rica, Guatemala, Nicaragua, and Panama. In this trade, container ships are generally 
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small due to constraints at Central American ports (shallow depths and lack of gantry 
cranes). But, small Panamax class (maximum beam 106 feet) containerships are employed 
in this trade region. These small Panamax class container ships have design drafts between 
38 and 41 feet. But, they normally do not fully load. So, their actual transit drafts are 
typically less than their design drafts. Currently, both Miami Harbor and Port Everglades 
have 42-foot channel depths. Thus, deepening Miami Harbor beyond 42 feet would not 
impact these vessels; and accordingly, would not bring about a shift in cargo traffic from 
Port Everglades to Miami Harbor. 

The most significant difference in the level of containerized cargo traffic between Miami 
Harbor and Port Everglades is in the European and Asian trade regions. As shown in Table 
A-93, Miami had 244 total records in the sample ofEuropean countries (France, Italy, 
Spain, and the United Kingdom), while Port Everglades had only 119. Similarly, in the 
sample ofAsian countries (Mainland China, Hong Kong, and Japan), Miami had 124 
records, while Port Everglades had 23. IfPort Everglades remains at 42 feet, while Miami 
Harbor is deepened beyond 42 feet, it is possible that some containerized cargo could shift 
from Port Everglades to Miami Harbor. Landside costs are comparable between the two 
ports, and the shipping distances between these ports and those in various trade regions are, 
for all practical purposes, the same. Moreover, most containerized cargo is trucked from the 
ports. Therefore, land transportation costs are approximately the same and would not 
change. With a deeper channel, container ships can transport more cargo, reducing the 
shipping cost per ton. If Miami Harbor were two to three feet deeper than Port Everglades 
for an extended period of time, the reduction in at sea transportation costs could induce 
some cargo to shift from Port Everglades to Miami Harbor. However, it is very doubtful 
that any significant difference in channel depth would continue for a long enough period to 
induce any shift. The rational economic ("most likely") action for both port authorities 
would be to insure, at a minimum, channel depth parity. Currently, both ports are 42 feet 
deep. 

Throughput constraints are very critical with respect to potential inducements to shift cargo 
movements to another port. As cargo traffic grows in the future, both Miami Harbor and 
Port Everglades will have to make capital expenditures in storage facilities, cargo handling 
equipment, and intermodal facilities to insure that cargo can be efficiently handled. 
Accordingly, general indicators of capacity constraints will be used herein to assess the 
potential for a shift in cargo movements. The intent is to assess the their overall capacities, 
not the capacities of individual terminals within them. 

In fiscal year 2000, Miami Harbor recorded 868,178 TEUs, while Port Everglades recorded 
676,760 TEUs. Miami Harbor currently has 363 acres (274 onsite and 89 offsite), while 
Port Everglades has 302 acres ofdedicated container storage. Thus, Miami had a 
productivity rate (throughput per acre) of2,392 TEUs per acre, while Port Everglades had a 
productivity rate of2,241 TEUs per acre. Both ports are projected to have an overall 
average annual growth rate ofbetween 4 and 5 percent over the 50-year study period; that is, 
2010 to 2060. The single-payment-compound-growth factor for a 60-year period (current 
year, 2000, to end of study period, 2060) at an annual growth rate of4.5 percent (midpoint 
of 4 and 5 percent) is 14.027408. Multiplying each port's number ofTEUs in fiscal year 

115 




2000 by 14.027408 results in 12,178,287 TEUs for Miami Harbor and 9,493,189 TEUs for 
Port Everglades. So, by 2060, the ports would have to be able to respectively handle 12.2 
and 9.5 million TEUs, assuming a uniform average weight per container. 

Cargo throughput capacity consists of a series of connected components: gantry cranes, 
wharf, terminal equipment, temporary storage facilities, and intermodal connections. The 
level of cargo that can be handled by these components will depend on key factors: gantry 
crane and cargo storage handling equipment capacity utilization, container dwell time, 
storage density, and general operating characteristics (hours per day and days per week day). 

With respect to equipment capacity utilization, the big factor is hours ofoperation. To 
illustrate, gantry cranes are utilized to their maximum operational capacity at Asian ports, 
operating on a daily schedule of20 hours ofoperations and 4 hours ofmaintenance, 365 
days a year: Twenty hours per day x 40 container moves (minimum) per hour x 1.7 (ratio of 
total containers to TEUs) x 365 days= 496,400 TEUs per year. So, by year 50 of the study 
period (2060), Miami would need 25 (12,178,287 TEUs/496,400 TEUs), while Port 
Everglades would need 20 cranes (9,493,189 TEUs/496,400 TEUs). Currently, Miami 
Harbor has 12 (2 of the 12 will arrive in 2003/4); it will have to add 13 over the 60-year 
period. Port Everglades Harbor has 7 gantry cranes; it would also have to add 13. Thus, 
both ports would have to add approximately two to three (2.6) gantry cranes every 10 years 
and appropriate cargo-storage handling equipment, if they implemented a "24/7'' operation, 
with equipment operating 20 hours per day. Most of the terminals at the ports do not 
operate on a "24/7'' schedule. Both ports advised that there are no institutional restrictions 
to a "24/7'' operation. The terminal operators set the daily hours ofoperation (yard hours). 
The hours of operation reflect the level ofcontainer traffic. As container traffic increases 
over time, it is reasonable to expect that the terminal operators would expand their 
operational hours, since this would be "economically rational" behavior. Moreover, 
increasing the number ofcontainer moves per hour would reduce the number of required 
gantry cranes. For example, doubling the number on container moves from 40 to 80 would 
eliminate the need for additional gantry cranes. Thus, this illustration demonstrates that 
amount of equipment and the extent of its utilization does not present a capacity constraint at 
either port. 

Because oflimited availability and cost, land for the temporary storage ofcontainers (loaded 
and empty) has the potential to constrain future growth. Currently, Miami Harbor as 363 
acres, while Port Everglades Harbor has 302 acres ofdedicated container storage. Based on 
information from a cargo handling equipment manufacturer, 480 loaded containers can be 
stored on one acre ( 6 rows of containers wide, 4 containers high, and 20 rows deep) with 
either a reach-stacker or Rubber Tire Gantry (RTG). If a top-loader is used, 320 loaded 
containers can be stored on one acre. Empty containers can be stacked higher, up to eight 
containers high. Stacking eight containers high results in an additional 480 containers per 
acre. Empty containers represent 25 to 30 percent ofboth ports' total annual TEUs. In the 
future, the ports will most likely stack empties higher as an easy way to increase temporary 
container shortage capacity. But, for this general assessment to determine if throughput 
constraints over time would result in containerized cargo shifts among competing ports, this 
assumption does not affect the results. Moreover, trailers are stored at about 50 40-footers 
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per acre, or 100 TEUs per acre. Since trailers are not stacked, one acre can accommodate 
1 00 loaded or empty TEU s. Trailers represent about 40 percent at Miami Harbor and about 
10 percent oftotal annual TEUs at Port Everglades. Trailers will be replaced with 
containers, as storage space becomes a constraint. This transition has begun at Miami 
Harbor. Seaboard Marine is already replacing RO/RO vessels with "Combos," that is, 
vessels that carry both trailers and containers. 

Both ports provided information on container dwell time. The weighted average for loaded 
and empty containers for both ports is about 9 days. Containers on one acre would turn over 
40.5 times (365 days in a year/9 days). So, one acre has an annual container storage 
capacity of 19,440 TEUs (480 TEUs x 40.5) with RTGs or reach-stacker, and 12,960 TEUs 
(320 TEUs x 40.5) with a top-loader. 

Presently, Miami Harbor currently uses a combination ofRTGs and toploaders. Assuming a 
utilization of 30 percent RTGs and 70 %toploaders, Miami Harbor has an annual container 
storage capacity of5,410,152 TEUs (363 acres x 14,904 TEUs per acre). Port Everglades 
uses only toploaders. Therefore, Port Everglades Harbor currently has an annual container 
storage capacity of3,913,920 TEUs (302 acres x 12,960 TEUs per acre). The year in which 
each ports container storage capacity would be exceeded for various annual growth rates is 
displayed in Table A-94. For illustrative purposes, the projected average annual growth rate 
for both ports is assumed to be 4.5 percent, as previously discussed. At this rate of annual 
growth, the projected annual container throughput at Miami Harbor would exceed the port's 
overall container storage capacity in year 42 from the current year (2000) and in year 32 
from the base year of the study period (201 0); for Port Everglades Harbor, years 40 and 30 
respectively, assuming no change in container storage acreage, in the composition ("mix") 
ofcargo handling equipment, and in generallandside container handling over time. Any 
improvements in these operational factors would increase the number of years of estimated 
storage capacity. But, given the stated assumptions, both ports would reach their temporary 
container storage capacity to handle future growth at about the same time in the distant 
future with their current dedicated container storage acreage. 

Based on discussions with port staff, both ports have additional land that could be used for 
container storage, but the amount is limited; as is available acreage at or adjacent to the 
existing port facilities. In the future, the most likely course of action would be to purchase 
or lease off-site acreage for the storage of empty containers, which can be stored at twice the 
density of loaded containers. Furthermore, as containerized cargo tonnage increases over 
time, it is reasonable to expect that the average container weight will increase. Therefore, 
fewer containers will be transporting more cargo in the future. The values shown in Table 
A-94 assume no change in the uniform average container weight over the 60-year period. 
Thus, containers grow at the same annual rate as cargo. With heavier, but fewer containers, 
both ports would reach their container storage capacities later than the years shown in Table 
A-94. 

The terminals at ports are as efficient as the circumstances require. The Port of Miami 
efficiently moves the current number ofcontainers and trailers. However, as the amount of 
containerized cargo grows, operational and infrastructure changes will need to occur. The 
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Port ofMiami plans for these changed conditions through their Port Master Development 
Plan and associated capital improvement program (POM 2020 Master Implementation 
Plan). Recently, larger, faster gantry cranes have been installed and more are on order. 
Rubber-Tire Gantry (RTG) cranes have replaced traditional stackers. These cranes allow for 
higher stacking ofcontainers, freeing up more Port-side yard space. Additional Port-side 
yard space is being made available by the transition from trailers to "grounded" containers, 
and the utilization ofoff-site storage facilities for empty containers. On-island 
transportation improvements, particularly separation ofcruise and cargo traffic and 
construction ofcargo gates, is also expected to improve the efficiency ofcargo movement. 
Moreover, the Port is committed to promoting rail delivery of regional waterborne cargo 
through on-Port rail improvements and the development off-site intermodal container 
transfer facilities. Furthermore, the Florida Department of Transportation (DOT)'s planned 
multi-lane tunnel from Dodge Island to Watson Island will facilitate Port traffic, reducing 
congestion in the immediate Port area. These improvements, which are part of the Port 
Master Development Plan, will significantly reduce truck traffic to and from the Port on 
local (particularly Downtown Miami), regional and state roads. On-island capital 
improvements are paid for by tariffs, terminal leases, and state and federal grants. Given the 
Port's landside capital improvement record and planned improvements via the Master Plan, 
it is reasonable to assume that any future growth in cargo and vessel calls would be handled 
by capital and operational improvements financed by the Port and paid for by tariffs and 
terminal leases, as well as grant and loan programs. Off-island improvements are funded 
through local, state and federal programs. Accordingly, it is assumed that necessary capital 
and operational improvements will be implemented in a planned manner as needed over 
time and paid for without the project. 

Berthing capacity is not anticipated to be a problem for benefiting cargo vessels at Miami 
Harbor. To illustrate, Table A-1 shows that Bays 99 to 140 (Gantry Crane Berths) have a 
total of 5,500 liner feet ofcontinuous berthing space. Base on discussions with the Biscayne 
Bay Pilots Association, the pilots allow about 66 feet (20 meters) between vessels at the 
berth. They refer to this practice as "shoehorn" or "steel-to-steel" berthing, which is 
common worldwide. This practice would continue with the Post-Panamax container ships. 
Taking into account this distance between vessels, four S-Class (SUSAN MAERSK, LOA 
1,138 feet) container ships can be berth at a time. A maximum of five Post-Panamax 
container ships can be accommodated depending on the combination of sizes: S-Class 
SUSAN MAERSK, LOA 1,138 feet; K-Class REGINA MAERSK, LOA 1,044 feet; and a 
Composite-Class, LOA 909 feet (see Table A-33). Currently, the large container ships are 
at the dock between 12 and 15 hours, or an average of 13.5 hours. So, dividing the total 
hours in a year, 8,760, by 13.5 hours results in 649, which is the maximum annual number 
ofvessels per individual berthing space. Multiplying this value by the total number of 
vessels that can be accommodated at a single time results in the total annual number of 
vessels that can be berthed at Bays 99 to 140: 649 x 4 = 2,596 and 649 x 5 = 3,244 vessels. 
As shown in Table A-45, 1,842 Post-Panamax and 553 Panamax calls, or a total of2,395 
calls are forecasted for years 46 to 50 of the planning period. With the annual capacity to 
handle between 2,600 and 3,200 Post-Panamax ship calls, this berthing area will be able to 
accommodate forecasted ship calls benefiting from deepening the channel, minimizing any 
potential harbor congestion. 
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Most local capital improvements and related land acquisitions are budgeted for two time 
periods: short-term, 1 to 5 years; and long-term, 6 to 10 years. Local master plans usually 
cover a 20-year time horizon, and very often include recommended capital improvements 
and land acquisitions that are intended to implement the objectives of the master plan. 
Future cargo facility plans and associated capital expenditures were reviewed for each port, 
and found to be commensurate with projected growth in containerized cargo growth within 
their normal planning and budgeting time frames. For example, both ports are investing in 
additional land storage areas, intermodal facilities, and upgraded gantry cranes for the next 
generation ofPost-Panamax container ships. Thus, the ports have demonstrated that they 
have historically provided and would provide in the future the funds to purchase land and 
equipment, as well as extend their hours ofoperation, as required to accommodate growth in 
containerized cargo traffic. 

Thus, the general indicators ofport capacity to handle future growth show that there is no 
compelling evidence that improvements at either port would result in a shift in cargo 
movements from one port to the other due to throughput capacity constraints. 

The projected future containerized cargo tonnage is based, primarily, on historical annual 
growth at Miami Harbor with no planned change in current trade region vessel itineraries. 
The annual growth in Asian and European trade regions is assumed to apply uniformly to all 
competing ports. As such, no shifting of cargo is expected to result from this growth. 

SUMMARY 

Based on a review of factors that would indicate whether the improvements at Miami 
Harbor could potentially result in a shift in containerized cargo from competing ports to 
Miami Harbor, it is concluded that no significant amount ofcargo tonnage would shift. 

Table A-92: Liner Imports and Exports for Port Everglades, Miami Harbor, Palm Beach Harbor, Port 
Canaveral, Jacksonville Harbor, Tampa Harbor 1999 (Short Tons) 

Port Total Imports %Of Total Exports %0fTotal 
Port Everglades 2,599,447 1,264,240 48.63% 1,335,207 51.37% 
Miami 4,399,517 2,554,021 58.05% 1,845,495 41.95% 
Palm Beach 421,098 94,756 22.50% 326,341 77.50% 

Canaveral 44,225 39,753 89.89% 4,472 10.11% 
Jacksonville 1,457,143 793,121 54.43% 664,022 45.57% 
Tampa 199,886 88,555 44.30% 111,331 55.70% 
Source: U.S. Imports and Exports, U.S. Customs, Maritime Administration, National Date Center of the U.S. Army Corps of Engineers Web 
Site. 
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Table A-93: Foreign Cargo Imports and Exports Recorded Entries for Sample ofContainerized Cargo Types: Vegetable Products, Food Products, and 
Manufactured Products - 1999 

Port Everglades Miami Harbor Port Everglades Miami Harbor Port Everglades Miami 
#70 #70 #70 

#66 Vegetable #66 Vegetable #66 Vegetable #66 Vegetable #68 Food #68 Food #68 Food #68 Food Manufactured Manufactured Manufactured 
Products Products Products Products Products Products Products Products Products Products Products 

Import Export Import Export Import Export Import Export Import Export Import 
Central America 
Costa Rica 6 5 1 4 6 8 6 6 10 11 5 
Guatemala 5 5 4 4 7 7 4 6 8 7 6 
Nicaragua 3 1 0 3 4 3 3 5 5 4 2 
Panama 6 8 7 8 6 8 11 9 8 13 12 

Total 20 19 12 19 23 26 24 26 31 35 25 
Europe 
France 1 1 4 1 3 4 8 6 7 5 11 

Italy 5 0 14 2 4 4 16 9 9 9 21 

Spain 4 2 12 3 7 5 11 9 8 8 17 
United Kingdom 2 1 4 4 4 3 13 7 15 8 24 

Total 12 4 34 10 18 16 48 31 39 30 73 
Asia 

China 0 0 6 0 0 0 7 3 10 1 29 

Hong Kong 0 0 2 1 0 0 2 2 3 0 3 
Japan 0 0 5 3 0 1 6 10 6 2 26 

Total 0 0 13 4 0 1 15 15 19 3 58 

Port Everglades Miami Harbor 

Total Import Total Export Total Import Total Export 
Records Records Records Records Total Records 

Central America 74 80 61 79 140 
Europe 69 50 155 89 244 
Asia 19 4 86 38 124 

Source: Port Import Export Reporting Service (PIERS) from Corps of Engineers Navigation Data Center Web Site 

120 




Table A-94: Year Number of Projected TEUs Exceeds Current Container Storage (Acres) At 
Various Annual Growth Rates 

Port Everglades Harbor Miami Harbor 
FY 2000 TEUs 676,760 868,178 

Current Container Storage (Acres) 1 302 363 
Cun·ent TEU Capacity (TEUs) 2 3,913,920 5,410,152 

Current Year 2000 = Year 0 
Base YearofStudy2010= Year 10 

(Study period 2010- 2060) 

Year Throughput> Capacity 
From 

CutTen\ Year /Study Base Year 

Year 1l1roughput >Capacity 
From 

Current Year/Study Base Year 
Annual Rate= 4.0% Year 45/35 Year 47/37 
Annual Rate= 4.5% Year 40/30 Year 42/32 
Annual Rate= 5.0% Year 36/26 Year 38/28 

1 Source: Port Authority. Acres dedicated to temporary container storage. 
2 Number of current container storage acres x capacity of one acre per year: 

Port Everglades Harbor: 12,960 TEUs (320 TEUs per acre x 40.5 turnover factor). 
Miami Harbor: 14,904 TEUs (368 TEUs per acre x 40.5 turnover factor). 
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RISK AND UNCERTAINTY 

SENSITIVITY ANALYSES 

Risk and uncertainty associated with the economic analysis are addressed through sensitivity 
analyses that modify the values associated with key assumptions and/or input parameters to 
determine the impact ofthe change on estimated benefits and costs, as well as project 
formulation. For this study, cargo growth rates and interest rates were identified for 
sensitivity tests. 

INCREASE OR DECREASE IN FEDERAL DISCOUNT RATE 

The current Federal interest rate is 5 5/8 percent. By policy, the Federal interest rate cannot 
change more than one-quarter of a percent per year; therefore, to account for a potential 
annual adjustment in the interest rate, interest rates of 5 3/8 percent and 5 7/8 percent were 
used. The impacts on benefits and costs resulting from these changes are shown in Table 
A-95 and Table A-96. These tables show that with an increase or a decrease in the Federal 
Discount rate, the NED plan for Miami Harbor would remain Alternative H deepened to 49 
feet. 
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Table A-95: Sensitivity: NED Analysis with Increase in Federal Discount Rate 
Costs Benefits Net Benefits and Benefit/Cost Ratio for Alternative Plans , , , 

Alternative Plan 
AAEQTotal 

Costs AAEQ Benefits 
NetAAEQ 

Benefits 
Benefit/Cost 

Ratio 
Alternative Plan A: No Action $0 $0 $0 nla 
Alternative Plan B: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel $1,513,685 $2,848,000 $1,334,315 1.88 
Alternative Plan C: 3B Extend Fisher Island 
Turning Basin $247,579 $1,292,000 $1,044,421 5.22 
Alternative Plan D: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin $1,761,264 $4,140,000 $2,378,736 2.35 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 43 Feet $6,365,099 $6,600,660 $235,561 1.04 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 44 Feet $7,244,959 $8,786,425 $1,541,466 1.21 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 45 Feet $7,790,486 $10,800,441 $3,009,956 1.39 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 46 Feet $8,268,540 $12,337,148 $4,068,607 1.49 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 47 Feet $8,896,090 $13,584,195 $4,688,104 1.53 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 48 Feet $9,630,974 $14,766,735 $5,135,761 1.53 
Altematj1 ;p:: t£Widen Entrance ; : ... 
Cbannei,Y2 ~net between Buoys 13 !;'d 
15,SA•. "' ermans Channel and 3J't; · 
Extend, nd Turning Basin, and·.:: 
Deepen Channel to 49 Feet · · .> $10 'il\9160 

·cJ;· 

c'' "c' .'~ ' ; 

;'sis &57 601 $5288 440 

I 

', ; ~ 

1.50 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 50 Feet $11,248,280 $15,887,075 $4,638,795 1.41 
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Table A-96: Sensitivity: NED Analysis with Decrease in Federal Discount Rate 
Costs Benefits Net Benefits and Benefit/Cost Ratio for Alternative Plans , , , 

Alternative Plan 
AAEQTotal 

Costs AAEQ Benefits 
NetAAEQ 

Benefits 
Benefit/Cost 

Ratio 
Alternative Plan A: No Action $0 $0 $0 n/a 
Alternative Plan B: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel $1,401,951 $2,848,000 $1,446,049 2.03 
Alternative Plan C: 3B Extend Fisher Island 
Turning Basin $228,536 $1,292,000 $1,063,464 5.65 
Alternative Plan D: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin $1,630,487 $4,140,000 $2,509,513 2.54 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 43 Feet $5,872,269 $6,745,992 $873,723 1.15 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 44 Feet $6,680,015 $9,063,709 $2,383,694 1.36 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 45 Feet $7,180,854 $11,198,225 $4,017,370 1.56 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 46 Feet $7,621,096 $12,837,114 $5,216,018 1.68 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 47 Feet $8,196,564 $14,174,082 $5,977,518 1.73 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 48 Feet $8,871,229 $15,440,637 $6,569,408 1.74 

~dnPYDffi~lChannel, 2A Widener ' and 
15,SA Widen Fishe Chan~el and 3B 
}j;J~nd Fis~er Island ing Ba§in, and 

<Deepen Channel to 49 Feet 

,<. 

$9 724 753 

~., ~ 

. )j~ 
' ,41 

$16 607922 

H . ~' 

I' 
$6,883;f69 

:1 ,, 
c~ ' 

;1.71 
Alternative Plan H: lC Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, 5A Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 50 Feet $10,343,146 $16,639,250 $6,296,104 1.61 
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ZERO GROWTH 

To determine if future cargo growth is required for project justification, a sensitivity analysis 
was conducted assuming zero growth from the base year, 2010, to the end ofthe project life, 
2060. The results of this assessment are displayed in Table A-97. This assessment shows 
that growth in cargo traffic is required for benefits to exceed costs. Zero growth is not a 
realistic assumption; however, it is an expeditious way to demonstrate whether or not a 
project is economically justified without growth. 

125 




Table A-97: Sensitivity: Costs and Benefits ofProject Increments with Zero Growth 
Costs Benefits Net Benefits and Benefit/Cost Ratio for Alternative Plans '' ' 

Alternative Plan 
AAEQTotal 

Costs AAEQ Benefits 
NetAAEQ 

Benefits 
Benefit/Cost 

Ratio 
Alternative Plan A: No Action $0 $0 $0 n/a 
Alternative Plan B: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel $1,457,397 $2,848,000 $1,390,603 1.95 
Alternative Plan C: 3B Extend Fisher Island 
Turning Basin $237,976 $1,292,000 $1,054,024 5.43 
Alternative Plan D: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin $1,695,372 $4,140,000 $2,444,628 2.44 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 43 Feet $6,116,498 $4,769,994 -$1,346,504 0.78 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 44 Feet $6,959,919 $5,278,047 -$1,681,873 0.76 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 45 Feet $7,482,864 $5,748,211 -$1,734,653 0.77 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 46 Feet $7,941,833 $6,079,440 -$1,862,393 0.77 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 47 Feet $8,543,052 $6,328,980 -$2,214,072 0.74 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 48 Feet 

Alfi~~«.Chann e ... )luoys 13 and 

~~~ ~V'"'";.~~l!"
Deepen annel to 49 Feet l>. : ·:. . 

$9,247,506 $6,568,110 -$2,679,396 0.71 

$10142 780 $6 790886 -$3 351893 

. ;':":'···· . 

0.67 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
15, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 50 Feet $10,791,125 $6,797,335 -$3,993,790 0.63 
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GROWTH CONSISTENT WITH RECENT HISTORICAL GROWTH 

A more realistic test of growth assumptions is to assess the impact ofmodifying an 
assumption that represents a deviation from the historical average annual rate of growth and 
that could have a major impact on project benefits. Specifically, in the analysis, future 
growth rates for European and Far East import cargo were assumed to be less than their 
historical average annual rates from 1990 to 2000, 7.6 percent compared to 8.14 and 11.66 
percent, respectively. The results ofassuming the higher rates ofgrowth at least for the 
near-term, from 2003 to the base year, 2010, are shown in Table A-98. As shown in these 
tables, the NED plan for Miami Harbor remains Alternative H to 49 feet. 
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Table A-98: Sensitivity: Costs and Benefits of Project Increments with High Growth 
Costs Benefits Net Benefits and Benefit/Cost Ratio for Alternative Plans ' ' ' 

AAEQTotal NetAAEQ Benefit/Cost 
Alternative Plan Costs AAEQ Benefits Benefits Ratio 

Alternative Plan A: No Action $0 $0 $0 n/a 
Alternative Plan B: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel $1,457,397 $2,848,000 $1,390,603 1.95 
Alternative Plan C: 3B Extend Fisher Island 
Turning Basin $237,976 $1,292,000 $1,054,024 5.43 
Alternative Plan D: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin $1,695,372 $4,140,000 $2,444,628 2.44 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 43 Feet $6,116,498 $10,328,304 $4,211,805 1.69 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 44 Feet $6,959,919 $15,919,288 $8,959,369 2.29 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 4S Feet $7,482,864 $21,057,378 $13,574,513 2.81 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 46 Feet $7,941,833 $25,102,884 $17,161,051 3.16 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 47 Feet $8,543,052 $28,471,142 $19,928,090 3.33 
Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to 48 Feet $9,247,506 $31,649,507 $22,402,001 3.42 

111f~:.~=~~ 
,,, 

A ermans Channel and 3~ 
d 1!-nd Turning Basin, and,' · . ' 
n Ch to49 Feet:'; '. ; , $10 142,780 $34 965 $24425185 i 3.41 

Alternative Plan H: 1C Widen Entrance 
Channel, 2A Widener between Buoys 13 and 
1S, SA Widen Fishermans Channel and 3B 
Extend Fisher Island Turning Basin, and 
Deepen Channel to SO Feet $10,791,125 $34,644,184 $23,853,058 3.21 
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A. INTRODUCTION 

1. General. This appendix presents the discussion of applicable design 
considerations and construction methods utilized to adequately address the 
project requirements and to establish a basis for the cost estimates. General 
requirements for real estate and operation and maintenance are also presented. 

2. Selected Plan. The selected plan would include construction of the 
recommended NED plan with the addition of the locally preferred deepening 
option. The plan would include several components as follows: 

Component 1c. The entrance channel from Station O+OO,Cut-1 to Station 
10+00,Cut-1 would be widened from 500 feet to 800 feet symmetrically about the 
centerline. From Station 10+00,Cut-1 to Station 20+00,Cut-1 the channel width 
would uniformly transition back to 500 feet. The project depth would be 
increased from 44 feet to 52 feet. 

Component 2a. A turn widener would be constructed from Station 1 O+OO,Cut-3 
(Range 400) to Station 19+00,Cut-3 (Range 505). The project depth would be 
increased from 42 feet to 50 feet. 

Component 3b. The Fisher Island Turning Basin in Cut-3 would be increased 
from 1200 feet to 1500 feet , and the project depth would be increased from 42 
feet to 50 feet. The northeast portion of the Turning Basin would be truncated to 
avoid potential impacts to the existing sea grasses. 

Component 4. The western end of the main channel would be realigned 
approximately 200 feet to the south to provide for future construction of 
additional cruise ship berths along the north side of the channel. The channel 
would transition from Station 65+50 Cut-4 to Station 91 +65 Cut-4. The project 
depth would remain at 36 feet and no additional dredging is anticipated. 

Component Sa. Fisherman's Channel along the south side of Lummus Island 
would be widened 100 feet to the south and the Lummus Island Turning Basin 
would be reduced to a 1500 foot diameter from the currently authorized diameter 
of 1600 feet. The project depth would be increased from 42 feet to 50 feet. 

An overall view of the Miami Harbor Project with the proposed alternatives is 
presented on Plate B-1. Detailed plan views of the project channel are provided 
on Plates B-3 through B-15. An index of these plan views is shown on Plate B-2. 
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A discussion of the plan formulation involved in the selection of the selected plan 
is presented in the main portion of this report. All soundings presented in this 
report are at Mean Lower Low Water. The relationship between datums and 
NGVD 1929 is provided on Plate 8-2. 

B. HYDROLOGY AND HYDRAULICS 

3. General. A detailed discussion of the natural forces affecting the study area 
was presented in the Miami Harbor Feasibility Report and Environmental Impact 
Statement, dated June 1989. The areas of discussion include waves, winds, 
tides, currents, tropical storms, and hurricanes. 

In general, however, the currents and water surface elevations in Miami Harbor 
are subject to the astronomical Atlantic Ocean and Gulf Stream eddies, the 
effects of winds, upland drainage, and the variations in barometric pressure. 
The tidal currents in Government Cut cause the greatest influence on navigation. 
The highest currents are during flood tide, but currents during both ebb and 

flood present a navigation problem. 

4. Velocity and Salinity Assessment. The Coastal and Hydraulics Laboratory 
(CHL) at the Engineering Research and Development Center (ERDC) in 
Vicksburg, Mississippi prepared a report summarizing the findings from a depth
averaged two-dimensional finite element hydrodynamic circulation modeling 
study investigating velocities and salinity in the harbor and on velocities along the 
coastal ocean shoreline in the vicinity of Government Cut. The report details the 
boundary conditions used to drive the simulation, and the existing harbor 
configuration, to those obtained for the proposed harbor configuration. The 
report is included as Attachment A to this Appendix. 

5. Ship Simulator Modeling. a. Previous. The Corps of Engineers Waterways 
Experiment Station in Vicksburg, Mississippi conducted a ship simulator study in 
support of preparation of the Miami Harbor Design Memorandum, dated October 
1991. The final report was published in April 1991 

b. Recent. During the Fall of 2000, a navigation study consisting of real-time 
ship simulation modeling was conducted by the Simulation, Training, 
Assessment and Research (STAR) Center in Dania, Florida. The results and 
recommendations of this latest study are included in Attachment 8 to this 
Appendix. 

6. Projected Impacts to Channel Shoaling. Recent sediment budget studies 1 

have been performed along the length of the Dade County Beach Erosion 
Control project, which extends along the length of the Dade County Atlantic 
shoreline from northern Sunny Isles southward to Government Cut. These 
sediment budget studies indicate that the net littoral transport in the vicinity of 
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Government Cut is about 24,000 cy/yr to the south, which represents the 
maximum potential sediment transport rate into the channel. The most recently 
calculated sediment budgets conclude that an average of 15,000 cy/yr is 
deposited in the interior channels, while 9,000 cy/yr is deposited in shoals along 
the outer reaches of the channel. These values agree closely with observed 
shoaling rates as determined from dredging records. 

The proposed widening and deepening of the entrance channel would tend to 
further decrease any sediment bypassing, but under the existing conditions the 
Miami Harbor entrance channel already forms a complete littoral barrier. 
Examination of the sediment budget for Government Cut shows that the entire 
volume of southward-directed sediment transport is deposited into the interior 
and exterior reaches of the channel, and the volume of sediment bypassed 
across the entrance channel to downdrift beaches is essentially zero. The 
proposed deepening and widening of the existing project cannot therefore further 
increase the rate of channel shoaling or decrease the volume of sediment 
bypassing. 

Numerical modeling of the proposed channel improvements has been 
performed, and the results of these simulations show that negligible changes to 
current velocities and salinity levels will occur throughout the extent of the project 
as a result of the proposed improvements. 

Due to the lack of sediment bypassing under the existing conditions, and due to 
the negligible changes in tidal current velocities as determined by numerical 
modeling, no significant changes to the existing shoaling rates and patterns of 
deposition are expected due to construction of the proposed channel 
improvements at Miami Harbor. 

1 
Dade County Regional Sediment Budget, Coastal Systems International, January 1997; Dade 

Countv Evaluation Report, Jacksonville District,COE, October 2001 

C. GEOTECHNICAL INVESTIGATIONS 

7. Geologic History. Due to previous dredging projects of the harbor and 
entrance channel, the majority of the project area is exposed rock. A few 
localized areas are mantled by a few feet of sand due to shoaling. The sand is 
usually tan or gray, contains some fines and also fills solution holes in the 
underlying rock. A portion of Cut 1 in the Entrance Channel, between the reefs, 
is sand with no rock. In areas not previously dredged, yellow to white massive 
limestone and sandstone units of the Miami Oolite Formation are overlain by 
sand and silts. The Miami Oolite Formation has many solution channels and is 
very permeable. It has a maximum thickness of 30 feet in the project area and 
has its base at an approximate elevation of -35.0 ft. MLW. The presence of a 
hard basal conglomerate at this elevation signifies the unconformable contact 
with the older Fort Thompson Formation. The Fort Thompson consists of tan 
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colored, sandy limestone, calcareous sandstone and seams of sand. With 
deeper depths, the sand seams increase in size and are thicker than the rock 
strata in some places. Many solution holes are present and are either open or 
filled with sand or secondary limestone. In both the Miami Oolite and the Fort 
Thompson Formations solution activity and re-crystallization have created zones 
of differential rock strength that cause the rock to fragment into large pieces that 
makes excavation difficult. 

8. Investigations. Many of the borings taken in Miami Harbor are from previous 
dredging projects and are of limited use as the material they represent has 
already been removed. These core borings and locations can be found in the 
Miami Harbor Channel, Florida, General Design Memorandum (GDM), Revised 
May 1991. Additional borings have been drilled since the last dredging event. 
Borings were taken in 1993 to investigate a rock claim in the entrance channel 
from Station 8+00 to Station 40+00. To investigate the area around Dodge 
Island, 11 additional core borings were drilled in 1995. The cores from the 
borings that are useable from these sources were disposed of when the Port 
Authority took control of the project and are no longer available for viewing. 
Eighteen borings were drilled in January 2001 to further investigate the Lummus 
Island Turning Basin and gather additional information for the General 
Reevaluation Report (GRR). Prior to obtaining the additional borings that will be 
required for Plans and Specifications, it is recommended that a Resistivity study 
be conducted using the Aquares System. This will provide information on the 
relative hardness (based on density) of the rock to be excavated and help 
identify areas that are more likely to require blasting. It will also delineate sand 
and rock interfaces, both vertically and horizontally. In addition, it will identify 
rock slabs or boulders that may exist within the channel limits as a result of 
previous construction. 2 The 2001 core borings encountered primarily rock but 
recovered very little solid core due to the porous nature of the rock and breakage 
during drilling operations. 

9. Previous Dredging. The last deepening was excavated in two phases using 
cutterhead and hydraulic excavator dredges. The entrance channel and half of 
Fisherman's Channel was Phase I and was dredged to -42.0 ft. using a 
cutterhead dredge with great difficulty. The Lummus Island Turning Basin area 
was Phase II and with the exception of a few places, could not be dredged below 
about - 35.0 ft. with a large hydraulic excavator. The excavator could not find 
the fractures needed to wedge the bucket into the rock for removal. An 
unconformity was identified in the GDM at about this depth where the rock gets 
harder and is believed to be the contact with the Fort Thompson Formation. The 
remainder of the rock is scheduled for removal to a depth of -42.0 ft. 

10. Materials Encountered. A description of the materials encountered during 
subsurface investigations is provided as follows: 
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COMPONENT 1 

Widening seaward portion of Cut 1 from 500 to BOO ft. 

Sta. 0+00 to Sta. 20+00. The material to be removed is hard to very hard, 
fossiliferous limestone with coral from the surface down, with exception to the 
western end of the transition zone, outside of the reef area, which is sand. The 
limestone is porous and massive, containing many voids and vugs. The rock 
was highly broken due to the nature of the rock and the drilling process resulting 
in little or no recovery of solid core. 

Channel Deepening from -44 feet to -52 ft. MLLW. 

Sta. 0+00 to Sta. 14+00. This is a reef area where limestone and sandstone is 
exposed at the channel surface. The seaward 500 feet of the channel is in 
increasingly deep water that is below the depths considered for deepening. The 
limestone is moderately hard to hard, very porous, massive and vuggy with 
cavities throughout the rock due to the formation of the rock in a reef 
environment and/or through solution activity and replacement. Divers reports 
have confirmed rock fragments up to 20 inches covering the channel bottom. 
These fragments are present due to rock breaking off of the reef and previous 
dredging episodes where the larger fragments could not be picked by the hopper 
dredge and were actually pushed up in rows along the channel. The bottom of 
the channel was reported to undulate by over 3 feet due to furrows produced by 
past dredging operations. 

Sta. 14+00 to Sta. 34+00. Carbonate and quartz sand and shell is the dominant 
material between the reefs with little or no rock being present except scattered 
rock fragments throughout and in areas in close proximity to the reefs. Initial 
core borings indicate that the sand is continuous to approximately -59.0 ft. 

Sta. 34+00 to Sta. 55+00. This is an area that requires further delineation. The 
divers report confirmed an area of continuous limestone with rock fragments 
ranging in size from gravel to boulders up to 20 inches. This area was 
characterized as having "wind rows" with a 1-foot height difference on the 
surface of the channel due to cutterhead dredging activities. The report 
indicated an adjacent sand area with rock fragments primarily 1-6 in. with no 
continuous rock. The area had boulders 4-5 feet in diameter strewn about. 
Recent core borings in the reef area shows sand to -52.0 ft. with a 1-foot layer of 
limestone that was disturbed by dredging, as reported by the diver survey. Data 
is very sparse in this area and older borings show that the material removed 
previously was rock in most of this area. The borings did not go deep enough to 
indicate what material was below that. Until further data is collected, based on 
old borings and the diver survey, the majority of this area is considered rock. An 
area of sand does occur to -53.0 ft. in the southern end of the channel at Sta. 
46+00 extending to the northern side of the channel at Sta. 52+00. The sand 
then continues on the northern half of the channel to Sta. 67+00. The sand on 
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the North side of the channel may go deeper than -54 ft. as that is where the 
borings terminated. 

Sta. 55+00 to Sta. 83+00. The reach primarily consists of hard sandstone from 
the surface to at least -54.0 ft. with one area of sand in the area of boring CB
MH89-12 on the North side of the channel from Sta. 55+00 to Sta. 67+00, as 
described in the above paragraph. The sandstone is porous, fossiliferous, and 
vuggy and contains many cavities. The rock also contains many small seams 
(< 1 foot) of moderately hard sandstone and sand with shell within the unit. 
Coral with calcite deposits were encountered from -51.2 to -53.2 ft. in boring 
CB-MH89-121. 

Sta. 83+00 to Cut 2 Sta. 13+00. The materials in the bend joining Cuts 1 and 2 
and widener are represented by hard limestone and moderately hard to hard 
sandstone from the surface down. All of the rock is porous, vuggy, and 
fossiliferous and contains cavities. The rock units contain thin seams of 
moderately hard and hard limestone and loose or poorly cemented sand. 
Sections of solid core (4 foot) representing more competent rock were recovered 
in core borings CB-MH89-21 and 128. This area may prove more resistant to 
dredging. 

Cut 2 Sta. 13+00 to Cut 3 Sta. 0+00. The materials in the channel are 
represented by hard limestone, moderately hard and hard sandstone. A 1-2 foot 
layer of sand at the surface is present throughout, on average to -48 ft. 
Transitioning West from the dogleg to Cut 3, the rock becomes primarily 
moderately hard sandstone with thin lenses of hard sandstone. Hard limestone 
and sandstone units occur but in Jesser amounts. Larger sand and shell layers 
up to approximately 2 feet thick also become prevalent. The rock in this reach is 
porous, vuggy, massive and fossiliferous containing cavities and sand seams. 

COMPONENT 2 

Add turn widener at Buoy #15, deepen to -50.0 ft. MLLW. 

Cut 3 Sta. 12+00 to Sta. 19+00. The widener is a triangular cut along Fisher 
Island at the junction of the Cut 3 Entrance Channel and Fisherman's Channel 
alignments. The water depths vary from -46.0 ft., near the channel, to -9.0 ft. 
near Fisher Island. Materials to be dredged from the surface to -24.0 feet 
include moderately hard to hard limestone. The limestone is massive, very 
fossiliferous and permeable with approximately 1.0 foot solid core pieces 
occurring between -10.5 and -16.5 ft. (hard limestone area). From -24.0 to 
-50.0 ft., a clean sand (SP) is the dominant lithology. The sand contains thin 
seams of hard sandstone to -32.5 ft. From -32.5 to -36.0 ft., a moderately hard 
sandstone with seams of sand and hard limestone occurs. From -36.0 to -50.0 
ft., the sand contains thin seams of hard sandstone and limestone with 
occasional layers of hard limestone that are approximately one foot thick. Rock 
is present below -50.0 ft. 

B-6 



COMPONENT3 

Deepen remainder of Cut 3 from -42.0 to -50.0 ft. MLLW. 

Cut 3 Sta. 0+00 to Sta. 26+00. The materials to be removed are moderately hard 
sandstone with seams of loose sand and clean sand with thin sandstone lenses. 
A one-foot layer of hard limestone occurs between -47.0 and -48.0 ft. in the 
southern part of the channel. Hard limestone exists at approximately -50.0 ft.. 

Expand Fisher Island Turning Basin. 

Cut 3 Sta. 26+00 to Sta. 42+00, North Expansion. Surface depths range from 
11.0 to -47.0 ft. From the surface to depths of approximately -30.0 ft., the 
materials are predominantly sand, both clean and silty, with areas of soft to 
moderately hard limestone beginning at -15.03 Below 30.0 ft., are units of hard 
to very hard, fossiliferous limestone and sandstone with seams of loose sand 
and poorly cemented rock. Ranging between -45.0 ft. and -48.0 to -50.0 ft., the 
lithology is clean sand with many thin lenses of sandstone with hard limestone 
below -50.0 ft. 

Fisher Island Turning Basin Deepening to -50.0 ft. MLLW. 

Surface depths vary from -43.0 to -48.0 ft. with the extreme western end having 
a high area of -31.0 ft. This area is characterized with an intermittent 0.5-1.0 
foot layer of clean sand at the surface followed by moderately hard, porous 
sandstone with thin seams of loose sand, poorly cemented rock and hard 
sandstone to approximately -48.0 ft. Below -48.0 ft. is a hard to very hard 
limestone. The limestone is massive and permeable containing many cavities 
that have been filled and solidified. Secondary recrystallization of the limestone 
is present in addition to hard coral. This area requires further investigation to 
define the limits of the hard rock. 

COMPONENT 5 

Fisherman's Channel extension 100 feet to the South. 

Existing surface depths vary from -3.0 to -46.0 ft. MLW. From Sta. 0+00 to 
Sta. 20+00, the rock contact from the surface is at -41.0 ft. grading up to -12.0 
ft. at Sta. 20+00. The rock contact in the shallow area from Sta. 20+00 
westward continues at approximately -12.0 ft., fluctuating to -17.0 ft. where 
Fisherman's Channel opens into the Lumus Island turning widener. The 
unconsolidated material above the rock is shelly, silty or clayey sand at the 
surface underlain by clay, silt, shell and/or clean sand. The rock, in general, is a 
moderately hard to hard limestone or sandstone, depending on the sand content. 
The rock is massive, porous, sandy, fossiliferous and is riddled with partially 

filled voids or cavities. Sand layers occur throughout the rock but is more 
prevalent on the eastern end of Fisherman's Channel between Sta. 3+00 and 
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40+00. A 10-12 ft. layer of sand exists between the rock units dipping to the east 
from Sta. 40+00 beginning at -23.5 ft. to Sta. 13+00 at -32.5 ft. 

The rock is initially about 1 0 foot thick before a one to three foot sand layer and 
or cavity separates it from a very hard and dense limestone layer that varies from 
2-4 feet thick. This layer occurs at elevations varying between -27.0 to -32.0 ft. 
from Sta. 30+00 to the western end of the extension. The limestone contains 
hard coral and re-deposited crystalline limestone. Although solid cores were 
taken from this layer during drilling operations, the layer does contain voids and 
is permeable. This may represent the contact between the Miami Oolite and Fort 
Thompson Formations. Below this rock is a hard, massive limestone that is very 
porous and contains many cavities and solution holes that are partially filled with 
secondary, soft to moderately hard limestone. At about -43.0 ft., the rock 
becomes harder more solid and coralline with crystalline secondary deposits. 

Fisherman's Channel Deepening from -42.0 to -50.0 ft. MLLW. 

The materials underlying Fisherman's Channel are hard to very hard, massive 
sandy limestone and calcareous sandstone. The rock is fossiliferous, permeable 
and porous containing many solution channels. Some areas have undergone 
secondary recrystallization and are very hard and dense, while certain areas 
have seams of sand intermixed throughout the rock. Sta. 15+00- Sta. 21 +00 is 
predominantly sand to about -47.0 ft. where the borings end or rock is 
encountered. The majority of the channel has been cut to approximately -46.0 
ft. with exception to the extreme western section where removal of the rock to 
42.0 ft. is scheduled to occur. 

Lumus Island Turning Basin Deepening from -42.0 to -50.0 ft. MLLW. 

The turning basin is scheduled to be deepened to -42.0 ft. in 2002. The 
materials below -42.0 are similar to that in Fisherman's channel, consisting of 
moderately hard to very hard limestone and sandstone. A 1-4 ft. sand layer is 
continuous throughout most of the turning basin. The sand layer varies in depth 
from approximately -45.0 to -53.0 ft .. The sand layer was exposed on the 
eastern portion of the turning basin that had been dredged to -45.0 ft. The sand 
layer is not found in the southwestern portion of the turning basin. It is difficult to 
predict the amount of limestone overlying the sand layer until the deepening of 
the basin to -42.0 ft. is complete as the depth of dredging in the past has been 
well below the project depth. 

11. Laboratorv Analyses. Representative samples of unconsolidated 
materials from selected core logs were sent to Law Engineering and 
Environmental Services in Jacksonville, Florida for analysis. The applicable logs, 
and laboratory reports of specific gravity, unconfined compression tests, grain 
size distribution curves, and settling rates testing are included in Attachment C to 
this Appendix. 
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12. Blasting and Excavation. The majority of the material to be removed is 
rock and most of that rock is moderately hard to hard to very hard and may 3 

require blasting. Also, from previous dredging experience, gravel, cobbles and 
boulders are expected to be present throughout the project. The following 
requirements for blasting would be included in the construction contract plans 
and specifications: 

Blasting shall conform to the requirements specified within the Plans and 
Specifications. The contractor is required to follow all regulations regarding the 
transporting, handling and storage of explosives, safety, and any state, county, 
municipal, Port Authority and Coast guard laws or codes. The contractor must 
hold a public meeting to answer, by a blasting specialist, any questions 
concerning blasting prior to blasting. The contractor is required to make the 
necessary plans, examinations, pre-blast vibration surveys and test blasts. 
Blasting shall only be performed in conjunction with an Endangered Species 
Watch Plan as discussed in the EIS. Prior to the commencement of blasting 
operations, the contractor is required to submit a detailed blasting plan including, 
the location, size, spacing, type of explosives, sequence and pattern ofdelays, 
anticipated peak particle velocity, maximum peak positive airblast overpressure 
at the nearest structure to the blast and a description of and purpose for special 
methods. The plan must be approved by the contracting officer. A specialist in 
vibration control will monitor the seismograph readings to verify vibrations from 
blasting. If underground utilities have not been removed at the time of blasting, a 
50-foot no-blast radius around the utility should be observed. The Contractor 
shall coordinate blasting operations with the Miami Harbor Port Authority and the 
U.S. Coast Guard. 

D. DESIGN AND CONSTRUCTION 

13. General. A project plan and plan plate index with location map are shown 
on Plate B-1 and Plate B-2, respectively. The proposed project plan with channel 
wideners and turning basins is shown on Plates B-3 through B-15. The diked 
upland disposal area on Virginia Key (Plate B-16) would be used for the 
placement of the excavated sands. Some typical sections of the proposed 
project excavation are provided on Plates B-19, B-20, and B-21. 

14. Channel Wideners. The channel wideners in Cut-1 would be constructed 
from Station 0+00 to Station 1 0+00 to a width of 150 feet each side of the 
existing channel limits. A uniform transition would be constructed from Station 
1 0+00 to Station 20+00. The wideners would be excavated to a project depth of 
52 feet plus applicable overdepths. 

15. Turning Basins. The proposed Fisher Island Turning Basin 
( approximately 1500-foot diameter) would be located on the centerline of the 
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channel at approximately Station 21 +30. The turning basin would be excavated 
to a project depth of 50 feet plus applicable overdepths. 

16. Side Slopes. For estimating purposes, the average side slope for the 
proposed excavation was determined to be 1 vertical on 3 horizontal (1V:3H) in 
sand and approximately 1vertical on 0.5 horizontal (1V:0.5H) in rock. 

During project construction, the contractor would be required to implement 
adequate quality control measures to minimize excavation beyond the channel 
limits. This will insure a more vertical side slope and thereby minimize sea grass 
impacts. 

17. Environmental Considerations. The environmental impacts of the project, 
including the proposed mitigation plan, are discussed in detail in the main report 
and in the Environmental Impact Statement (EIS). For information on side slope 
determinations refer to Appendix G of the EIS. 

The dredging in sand or unconfined material would be performed as a box cut. 
Most of the cut in rock should remain vertical after dredging. However, it is 
anticipated that the sediment above the rock will fall in at slopes as flat as 
1V:0.5H to 1V:7H. It is anticipate that in time (1 to 5 years) the typical slope 
along the subject channel will become 1V:7H due to wave action and ongoing 
settlement of materials. The materials from this long-term sloughing will settle in 
the bottom of the channel adjacent to the vertical rock cut making the rock cut 
appear to be non-vertical in future surveys. 

18. Overdepths. An additional 1-foot of overdepth is included in the excavation 
quantities to allow for dredging inaccuracies. 

19. Disposal Areas. The existing diked upland disposal area located on 
Virginia Key would be used for placement of the sand material from construction 
of the project. A minimal cost for preparation of the disposal area is included in 
the project cost estimate. The rock would be placed in the mitigation areas 
located offshore and in Biscayne Bay north of the Julia Tuttle Causeway. Refer 
to Plates B-1, B-16, and B-17. An excavation and disposal plan is provided on 
Plate B-22. This plate identifies the approximate quantities of sand and rock that 
would be excavated from the various reaches of the project, and the anticipated 
method of construction and subsequent disposal. 

20. Construction Procedure. For cost estimating purposes, it is anticipated 
that a rock cutterhead dredge would be used for excavation of both sand and 
rock in Cuts 1 &2. This material would be loaded into scows and hauled to the 
ocean disposal area. The sand from the Fisher Island Turning Basin and 
Fisherman's Channel expansions would be excavated by hydraulic pipeline 
dredge and placed into the diked-upland disposal area on Virginia Key. The rock 
would be blasted and then removed by hydraulic excavator and loaded into 
barges. A portion of the rock would be used to construct the offshore artificial 
reefs and the seagrass mitigation area in Biscayne Bay, and the excess would 
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be hauled to the ocean disposal area. A detailed discussion of the estimate 
assumptions is included in the project cost estimate. 

E. RELOCATIONS 

21. General. The project sponsor will be required to assume the costs of all 
relocations and alterations. Two utilities likely to be relocated prior to 
construction of this project would be affected if they remain in their current 
locations. The utilities are WASD 54-inch sewer line crossing Component 2 and 
one 24-inch water main crossing Fisherman's Channel in Component 5. 

22. Utilities. The location of utilities within the project area is shown on Plate 
B-18. The Miami-Dade Water and Sewer Department (WASD) owns a force 
sewer main in a submarine crossing within Component 2 leading from Miami 
Beach to its Fisher Island treatment plant. The crossing consists of a 54-inch 
ductile iron pipe running under the riverbed with top of pipe elevation at elevation 
-50 feet. If relocation were required, SAJ estimates that design and construction 
would cost $5 million to $6 million and take two years to complete using the 
directional drilling method. Installation and removal of the 54-inch sewer main 
using the trenching method resulted in a lower cost and, therefore, is included as 
the relocation cost in the project cost estimate in Table B-1. 

Additionally, WASD owns a water main in a submarine crossing within 
Component 51eading from Fisher Island to Lummus Island. This crossing 
consists of a 20-inch concrete pipe running under the riverbed with top of pipe 
elevation at elevation -53.0 feet. If relocation were required, SAJ estimates that 
design and construction would cost $2.5 million to $5 million and take two years 
to complete using the directional drilling method. Installation and removal of the 
20-inch water main using the trenching method resulted in a lower cost and, 
therefore, is included as the relocation cost in the project cost estimate in Table 
B-1. 

The Florida Power and Light Company (FP&L) owns two transmission lines in a 
submarine crossing within Component 5 leading from its Fisher Island plant to 
Lummus Island. The crossing consists of one 69 kV circuit and one 138 kV 
circuit each inside 24-inch pipe conduits with top of pipe elevation at elevation
45.8 feet and 45.6 feet Local Mean Low Water (LMLW). These transmission 
lines will be relocated as part of the continued construction of the currently 
authorized project. Further discussion is presented in the main report. 

23. Berthing Areas. As an item of local cooperation, the Port of Miami would 
be responsible for the dredging of the project berthing areas to provide the 
appropriate depths. It is proposed in this report to increase the width of the 
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berthing areas in Fisherman's Channel to 160 feet. The current width is 100 
feet. A discussion of this topic is presented in the main report. 

F. OPERATION AND MAINTENANCE 


24. General. The Federal Government would be responsible for operation and 
maintenance of the navigation improvements proposed in this report upon 
completion of the construction contract. The Federal Government currently 
maintains the existing project. The contractor would be responsible for all 
maintenance during the construction contract. 

25. Maintenance Dredging. Miami Harbor experiences very little shoaling. 
Since construction of the 36-foot project in 1973, the harbor has been 
maintained only once to remove an estimated 250,000 cubic yards of shoal 
material. This was in 1989, resulting in an average shoaling rate of about 15,000 
cubic yards. Based on this shoaling history, it is anticipated that implementation 
of the selected plan would have only minimal effect on the average annual 
maintenance costs. A discussion of the sediment budget studies and numerical 
modeling in Miami Harbor is presented in paragraphs 170 through 173 in the 
main report. 

26. Dredged Material Management Plan (DMMP). A preliminary dredged 
material management plan assessment has been prepared and a discussion is 
provided in the main report. See Appendix E to the main report. 

27. Navigation Aids. The U.S. Coast Guard would be responsible for providing 
and maintaining navigation aids. Additional aids to navigation would be required 
for this project, and the estimated cost is included in the project cost estimate. 
The U.S. Coast Guard anticipates that the following changes would be required. 

Component 1 c. No Change. 

Component 2a. Relocate several buoys at no cost. Relocate Light 15 to the 
center of the widener. The estimated cost would be $150,000. 

Component 3b. Relocate one Light at an estimated cost of $7,500. 

Component 4. No Change. 

Component 5a. Relocate one Light at an estimated cost of $7,500, and 
discontinue one Light at an estimated cost of $1,000. 
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G. QUANTITIES AND COST ESTIMATES 


28. Summary of Costs. The estimates of first cost for construction of the both 
the NED plan and the Selected Plan were prepared using M-CACES software 
and are presented in Table B -1. The estimate includes a narrative, a summary 
cost, and a detailed cost showing quantity, unit cost, and the amount for 
contingencies for each cost item. The costs of the non-construction features of 
the project are also included in the cost estimate. 

The costs have been prepared for an effective date of October 2003. 

H. SCHEDULE FOR DESIGN AND CONSTRUCTION 

29. Schedule for Design and Construction: An estimated schedule for 
completion of plans and specifications and other applicable construction 
milestones is provided as below. The schedule is based on authorization of the 
project in a Water Resources Development Act (WRDA) of 2004. 
Preconstruction, Engineering, and Design (PED) would begin after receipt of the 
Division Engineer's Public Notice. 

1st CONTRACT (Components 1 c and 2a) 

Complete Draft Plans and Specifications October 2005 
BCO Review and Final Plans and Specifications * February 2006 
Advertise I Award Contract May 2006 
Start Construction (12 Months) August 2006 
Complete Construction July 2007 

2nd CONTRACT (Components 3b and Sa) 

Complete Draft Plans and Specifications April2006 
BCO Review and Final Plans and Specifications August 2006 
Advertise I Award Contract November 2006 
Start Construction (29 Months) February 2007 
Complete Construction Dredging June 2009 
Complete Offshore Reefs (4 Months) October 2009 
Complete Seagrass Mitigation (4 Months) February 2010 

* BCO represents Bidability, Constructibility, and Operability 
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Planning Estimate for General Reevaluation Report (GRR), including Profit and 

Contingency (Final NED Recommended Plan and Locally Preferred Plan) 

Miami Harbor, Florida 

NED Recommended Plan- 49' (*) and 51'(**) Project Depths 

Locally Preferred Plan- 50'(*) and 52'(**) Project depths 

(*) - Inner Harbor Segments 

(**) - Outer Harbor Segments 

Reference Email of 12 December 2003 from CESAJ-PD-PN/R. Powell requesting 

final MCACES be prepared for the Final Report. This included the NED 

Recommended Plan and Locally Preferred Plan final cost requirements. 

* - Final revisions made to the final plans MCACES following review by the 

Study Manager, R. Powell on 17 December 2003. 

Revised quantity computations covering each plan segment ere provided by 

CESAJ-EN-DL/J. McRae on 12 September 2003. This included separation of the 

dredge materials into rock not requiring drilling and blasting and non-rock 

materials. It is assumed that the material in Segment lC CUt-1/2 PI-Widener 

will be rock requiring drilling and blasting according to the final 

geotechnical analysis of the plans. 

CESAJ-EN-DL/R. Henderson provided the final revised Seagrass mitigation site 

design information and the offshore reef mitigation site design requirements 

including quantities to be included in the final plans. 

Final NED Plan as follows: 

lC - Cuts 1 and 2 and PI-Widener: 51' Required Depth+ 1' Allowable 


Overdepth with disposal into the Miami Harbor ODMDS. 


2A - Cut 3 New Widener: 49' Required Depth+ 1' Allowable Overdepth 

with disposal of the rock material into the offshore artifical reefs or 

into the Miami Harbor ODMDS. 

3B- Cut 3 (Fisher Island T. Basin): 49' Required Depth+ 1' Allowabl~ 

Overdepth with disposal of rock into the offshore artificial reefs 

or into the Miami Harbor ODMDS. Non-rock material will go into the 

Virginia Key upland site. 

SA- Fisherman's Channel and Lummus Island T. Basin: 49' Required 

Depth+ 1' Allowable Overdepth. Also, designated Port Berthing Areas 

adjacent to Fisherman's Channel to 49' Required Depth+ 1' 

Allowable Overdepth with disposal of rock into the offshore artificial 

reefs, Biscayne Bay seagrass mitigation hole, or into the Miami Harbor 

ODMDS. Non-rock material will go into the Virginia Key upland 

site with some of the material being used later to cap the Biscayne 

Bay seagrass mitigation hole. 

LABOR ID: SARY2K EQUIP ID: REG03F Currency in DOLLARS CREW ID: NAT01A UPB ID: UP01EA 
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Final LPP Plan as follows: 

lC- Cuts 1 and 2 and PI-Widener: 52' Required Depth+ 1' Allowable 


Overdepth with disposal into the Miami Harbor ODMDS. 


2A - Cut 3 New Widener: 50' Required Depth+ 1' Allowable Overdepth 

with disposal of the rock material into the offshore artifical reefs 

or into the Miami Harbor ODMDS. 

3B - Cut 3 (Fisher Island T. Basin): 50' Required Depth+ 1' Allowable 


Overdepth with disposal of rock into the offshore artificial reefs 


or into the Miami Harbor ODMDS. Non-rock material will go into the 


Virginia Key upland site. 


SA- Fisherman's Channel and Lummus Island T. Basin: 50' Required 

Depth+ 1' Allowable Overdepth. Also, designated Port Berthing Areas 

adjacent to Fisherman's Channel and Lummus Island T. Basin to 50' 

Required Depth+ 1' Allowable Overdepth with disposal of rock into the 

offshore artificial reefs, Biscayne Bay seagrass mitigation hole, or 

into the Miami Harbor ODMDS. Non-rock material will go into the 

Virginia Key upland site with some of the material being used later 

to cap the Biscayne Bay seagrass mitigation hole. 

Future Project Maintenance Requirements. 

There will be no additional maintenance dredging required resulting from the 

construction of the final plans as indicated in the Main Report under "Future 

Operations and Maintenance Section according to CESAJ-EN-HC/T. Martin. 

Mitigation Requirements as follows: 

Construct Offshore Reefs - One Low Relief Low Complexity (LRLC) south of 

Cut-1 Entrance Channel and one High Relief High Complexity (HRHC) south of 

Cut-1 Entrance Channel with dredged rock from the project. 

* - Fill existing holes located in Northern Biscayne Bay with dredged rock and 

sand from the project using the DERM recommended mitigation site location. 

Preconstruction, Construction, and Post Construction Monitoring added to 

the estimate based on the costs and requirements provided by Mr. Steve Dial 

of Dial-Cordy Associates via CESAJ-PD-E/Terri Jordan. 

Revised the Post Construction Monitoring from 3 to 5 years. 

Seagrass Mitigation Oversite and Monitoring (5 years) cost added to 

the estimate that were provided by the Port's consultant, Ms. Pat McNeese. 

* - Seagrass planting added to the environmental mitigation based on estimate 

of $576,000 that was provided in Email dated 17 November 2003 from the Port 

of Miami, Ms. Amy Kimball-Murley. 
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Estimate Assumptions: 

1. Dredging of rock material will be accomplished using a hydraulic excavator 

dredge loading scow barges. Drilling and blasting will be required of all 

rock prior to dredging except within Segment 1C, Cuts 1 and 2 (Outer 

Government Cut) . 

Dredging in Cuts 1/2 and PI-Widener based on using a Rock cutterhead dredge 

loading scow barges vs. the hydraulic excavator with blasting. Blasting 

will be required in the Cut 1/2 PI-Widener only according to the latest 

geotechnical analysis. 

2. Dredging of non-rock (unclassified) material will be accomplished using a 

30-inch cuttersuction pipeline dredge with boosters. 

3. The dredging costs were computed using the Cost Engineering Dredge 

Estimating Program (CEDEP) in accordance withER 1110-2-1302. Dredge 

production used in CEDEP was derived from historic contract production for 

similar work. 

4. The construction of the offshore mitigation reefs will use rock 

material dredged from the project utilizing the same dredge and scow barges. 

An additional clamshell dredge or barge mounted crane capable of offshore 

operations will be required for precise placement of the rock specified 

for the construction the HRHC reef. 

5. The cost estimate for the mitigation constructon is the ADDED cost only. 

This is based on the assumption that all the material used to construct the 

offshore reef and for filling the bay holes will come from the dredging. If 

the dredge material is later found not to be satisfactory for mitigation 

purposes, the cost estimate will have to be revised upward to account for 

obtaining offsite material. This could result in a substantial cost 

increase for the mitigation. 

The filling of the holes in Northern Biscayne Bay will use rock material 

dredged from the project utilizing the same dredge but requiring the use of 

smaller scow barges due to the limited depths along the Waterway route 

accessing the holes. The sand material for capping the holes following the 

placement of the rock material will require the use of a smaller crane barge 

to offload the material from the Virginia Key upland disposal site into the 

same small scow barges. The loaded scow barges will then be hauled to the 

holes and place the sand on top of the previously placed rock. 
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PROJECT NOTES TITLE PAGE 5 

The following quantities and design requirements for the seagrass and offshore 


reef mitigation (increased) provided by CESAJ-EN-DL 8 Dec 03. 


25 Acre Hole- 2,125lf x 500lf using 720,000 cyds rock and 80,000 cyds sand. 


Low Relief LRLC- 35.1 acres using 100,000 cyds of rock from dredging. 


High Relief HRHC- 20.0 acres using 150,000 cyds of rock from the dredging. 


6. The removal of the existing utilities crossing the channel impacted by 

the new project construction will follow the relocation (installation) of the 

replacement utilities as part of the construction dredging for the new 

project. The existing utilities are a 54" concrete force main crossing 

Government Cut-2 and a 20" ductile iron water main crossing Fisherman Channel, 

according to the WASD asbuilts. 

The relocation will include cleaning and inspection of the abandoned lines 

prior to removal. The excavated/removed pipeline and dredged material will be 

disposed of in a specified offshore disposal location (either the Miami Harbor 

ODMDS or for reef creation) . 

The relocation (installation) of the replacement pipelines (54" Concrete Sewer 

Force Main and 20" Ductile Iron Water Main) will involve the excavation by 

hydraulic excavator dredge and scow barges of a 100 foot wide open trench 

following drilling and blasting for the cover area and a 20 foot wide trench 

for the pipeline placement. New lines to be same type pipeline and 

construction as the original lines for the estimate. 

The new lines will then be placed within the trench and covered and compacted 

with specified backfill material which will either consist of a portion of the 

excavation material along with disposal material already located at Virginia 

Key upland disposal site if needed. This will be accomplished using a small 

clamshell crane barge with scow barges. The remaining excavation material 

not used for backfilling the trenches will be disposed of in designated 

offshore location (either the Miami Harbor ODMDS or for reef creation) . 

The new lines with then be pressure tested and inspected by the WASD. 

Most of the construction equipment required for the utility relocation work 

will already be on site to be used for the dredging work. This will 

significantly reduce the mobilization cost for the utility relocation work. 

On 2 December 2003 CESAJ-EN-DM/G. Deloach provided final design requirements 

including the construction of cofferdams at either end of the pipeline 

relocations for disconnection/reconnections below Mean High Water elevation. 

7. Turbidity Monitoring and Endangered Species Monitoring costs are included 

in the dredging unit costs. 
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Estimate Parameters: 

1. Contractor Field Overhead, Home Office G&A, Profit, and Bond indirect 

costs are included in the estimate computed in MCACES based on historic 

contractor rates for similar work. 

2. Used 20 percent contigency on the estimated construction costs which is 

appropriate for the level of project design. 

3. PED and S&A non-construction costs ARE included in the estimate. 

The percenatage of total construction cost as indicated by CESAJ-EN-DL/R. 

Henderson is 3 percent for PED and by CESAJ-CO-CS/S. Anderson is 8.5 

percent for S&A. 

4. Real Estate/Lands and Damages costs ARE included in the estimate. 

These costs were provided separately by Real Estate Division (CESAJ-RE). 

5. Aids To Navigation costs ARE included in the estimate and were provided by 

the U.S. Coast Guard, 7th District, Mr. Joe Embress via his letter dated 31 

October 2001. 

6. Utility Relocation costs for existing utility crossings impacted by the 

new project ARE included in the estimate. The applicable depths of impact and 

the diminsions for the new utility trenches were provided by CESAJ-EN-DM/G. 

Deloach and CESAJ-PD-PN/R. Powell. 

7. Port Bulkheads ARE included in the estimate and were provided by the Miami 

Port Authority via their letter to CESAJ-DP-C/Mr. Bradd Schwichtenberg dated 8 

March 2002. These costs are under the Associated General Items work category 

in MCACES. 

8. Preconstruction, Construction, and Post-Construction monitoring of the 

mitigation areas is included in the estimate based on the cost and 

requirements provided by Mr. Steve Dial, Dial-Cordy Associates. 
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Estimated Construction Times for Final Plans. 

NED 	 Recommended Plan - 49'/51' Project Depths: 

Segment 1C 1 month mob/demob + 6.25 months construction 7.25 months 

Segment 2A 0 month mob/demob + 0.16 months construction 0.16 months 

Segment 3B 0 month mob/demob + 5.78 months construction 5.78 months 

Segment SA 1 month mob/demob +17.90 months construction 18.90 months 

Offshore Reefs 1 month mob/demob + 3.00 months construction 4.00 months 

Fill Bay Holes 1 month mob/demob + 3.00 months construction 4.00 months 

Total Estimated Construction Time 49'/51' Project Depths 40.09 months 

Locally Prefered Plan - 50' /52' Project Depths: 

Segment 1C 1 month mob/demob + 6.49 months construction 7.49 months 

Segment 2A 0 month mob/demob + 0.17 months construction 0.17 months 

Segment 3B 0 month mob/demob + 6.48 months construction 6.48 months 

Segment SA 1 month mob/demob +19.67 months construction 20.67 months 

Offshore Reefs 1 month mob/demob + 3.00 months construction 4.00 months 

Fill Bay Holes 1 month mob/demob + 3.00 months construction 4.00 months 

Total Estimated Construction Time 50'/52' Project Depths 42.81 months 

NOTE: Other project construction such as the Port's Bulkheads, Mitigation 

Areas, Utility Relocations and Aids to Navigation could be assumed to be done 

concurrently with the above dredging work. 
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SUMMARY PAGE 

QUANTY UOM CONTRACT COST CONTINGN TOTAL COST UNIT 

01 NED RECOMMENDED PLAN (49'&51') 126,318,728 22,517,686 148,836,414 

02 LOCALLY PREFERRED PLAN (50'&52') 133,499,717 23,809,883 157,309,600 
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Thu 18 Dec 2003 U.S. Army Corps of Engineers 

Eff. Date 10/01/03 PROJECT MIH402: Miami Harbor GRR - FY2004 - NED Recommended Plan 

** PROJECT OWNER SUMMARY - Category ** 

QUANTY UOM CONTRACT COST CONTINGN 

01 NED RECOMMENDED PLAN (49'&51') 

01 A Construction Cost 112,563,428 22,512,686 

01 B Non-Construction Cost 13,755,300 5,000 

TOTAL NED RECOMMENDED PLAN (49'&51') 126,318,728 22,517,686 

02 LOCALLY PREFERRED PLAN (50'&52') 

02 A Construction Cost 119,024,417 23,804,883 

02 B Non-Construction Cost 14,475,300 5,000 

TOTAL LOCALLY PREFERRED PLAN (50'&52') 133,499,717 23,809,883 

TIME 11:54:14 

SUMMARY PAGE 

TOTAL COST UNIT 

135' 076' 114 

13,760,300 

148,836,414 

142,829,300 

14,480,300 

157,309,600 
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SUMMARY PAGE 

** PROJECT OWNER SUMMARY - Task ** 

QUANTY UOM CONTRACT COST CONTINGN TOTAL COST UNIT 

01 NED RECOMMENDED PLAN (49'&51') 

01 A Construction Cost 

01 A\02 Relocations 

01_ A\02.03 Cemetery, Utilities, & Structure 

01 A\02.03.01 Mob, Demob & Preparatory Work 

01 A\02.03.01\ 01 Drilling & Blasting Mob/Demob 65,399 13,080 78,479 

01 A\02.03.01\ 02 Hydraulic Dredge Mob/Demob 47,087 9,417 56,505 

01_ A\02.03.01\ 03 Clamshell Crane Barge Mob/Demob 12,949 2,590 15,539 

01 A\02.03.01\ 04 Pipeline Installation 45,779 9,156 54,935 

TOTAL Mob, Demob & Preparatory Work 171,215 34,243 205,457 

01_ A\02.03.18 Utilities 

01_ A\02.03.18\ 01 Trench Excavation - 20" Water 26996 CY 957,483 191,497 1,148,980 42.56 

01_ A\02.03.18\ 02 Trench Excavation - 54" Sewer 43403 CY 1,493,555 298' 711 1,792,265 41.29 

01 A\02.03.18\ 03 Pipeline Installation 20" Line 1000.00 LF 201,895 40,379 242' 274 242.27 

01 A\02.03.18\ 04 Pipeline Installation 54" Line 1500.00 LF 285,262 57,052 342,314 228.21 

01_ A\02.03.18\ 05 Backfill Trench 20" Water Line 22822 CY 311,523 62,305 373,828 16.38 

01 A\02.03.18\ 06 Backfill Trench - 54" Sewer Line 35500 CY 442,675 88,535 531,210 14.96 

01 A\02.03.18\ 07 Test - Inspect New 20" Pipeline 1000.00 LF 1,387 277 1,665 1. 66 

01 A\02.03.18\ 08 Test - Inspect New 54" Pipeline 1500.00 LF 2' 204 441 2,645 1. 76 

01 A\02.03.18\ 09 Clean & Abandon Old 20" Pipeline 1000.00 LF 5,663 1,133 6,795 6.80 

01 A\02.03.18\ 10 Clean & Abandon Old 54" Pipeline 1500.00 LF 14,787 2,957 17,744 11.83 

01 A\02.03.18\ 11 Cofferdams old 20" Pipeline 21,219 4,244 25,463 

01 A\02.03.18\ 12 Cofferdams old 54" Pipeline 44,555 8, 911 53,466 

01 A\02.03.18\ 13 Cofferdams new 20" Pipeline 21,219 4,244 25,463 

01 A\02.03.18\ 14 Cofferdams new 54" Pipeline 44,555 8, 911 53,466 

TOTAL Utilities 3,847,981 769,596 4,617,577 

01 A\02.03.28 Credits for Salvaged Material 

TOTAL Cemetery, Utilities, & Structure 4,019,195 803,839 4,823,034 

TOTAL Relocations 4,019,195 803,839 4,823,034 

01 A\12 Navigation Ports and Harbors 

01 A\12.02 Harbors 

01 A\12.02. 1 Mobil, Demobil & Prep Work 

LABOR ID: SARY2K EQUIP ID: REG03F Currency in DOLLARS CREW ID: NAT01A UPB ID: UPOJ.EA 
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** PROJECT OWNER SUMMARY - Task ** 

QUANTY UOM CONTRACT COST CONTINGN TOTAL COST UNIT 

01 A\12. 02. 

01 A\12.02. 

01 A\12.02. 

01_ A\12.02. 

1\ 

1\ 

1\ 

1\ 

1 

2 

3 

4 

Mechanical Dredge Mob/Demob 

Pipeline Dredge Mob/Demob 

Drilling & Blasting Mob/Demob 

Rock Cutterhead Dredge Mob/Demob 

466,39S 

799,703 

6S3,990 

1,360,299 

93,279 

159,941 

130,798 

272,060 

559,675 

959,643 

784,788 

1,632,359 

TOTAL Mobil, Demobil & Prep Work 3,280,387 656,077 3,936,464 

01 A\12.02. 2 Drilling and Blasting 

01 A\12.02. 

01 A\12.02. 

01_ A\12.02. 

01 A\12.02. 

01 A\12.02. 

2\ 

2\ 

2\ 

2\ 

2\ 

1 

3 

4 

5 

6 

Alternative 1C - Cut 1/2 PI.WID. 

Alternative 2A- Cut 3 Widener 

Alternative 3B - Cut 3 

Alternative SA - F.C. & L.I.T.B. 

Alternative SA- Port Berths 

66204 CY 

18660 CY 

489965 CY 

1627006 CY 

228617 CY 

l,S39,835 

236,1S9 

8,S63,636 

29,308,884 

4,120,027 

307,967 

47,232 

1,712,727 

5,861,777 

824,00S 

1,847,803 

283,391 

10,276,364 

3S,l70,661 

4,944,032 

27.91 

15.19 

20.97 

21.62 

21.63 

TOTAL Drilling and Blasting 2430452 CY 43,768,S42 8,753,708 52,522,2SO 21.61 

01_ A\12.02. 3 Mechanical Dredging 

01_ A\12.02. 

01 A\12.02. 

01 A\12.02. 

01 A\12.02. 

3\ 

3\ 

3\ 

3\ 

3 

4 

5 

6 

Alternative 2A 

Alternative 3B 

Alternative SA 

Alternative SA 

- Cut 3 Widener 

- Cut 3 

- Fisherman Chan. 

- Port Berths 

18660 CY 

48996S CY 

1627006 CY 

228617 CY 

143' 024 

4,0S0,262 

13,1Sl,602 

1,847,983 

28,60S 

810,0S2 

2,630,320 

369,597 

171,629 

4,860,31S 

15,781,922 

2,217,580 

9.20 

9. 92 

9.70 

9.70 

TOTAL Mechanical Dredging 2364248 CY 19,192,872 3,838,S74 23,031,446 9.74 

01 A\12.02. 4 Pipeline Dredging 

01 

01 

01 

01 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

4\ 

4\ 

4\ 

4\ 

0 

4 

S 

6 

Alternative 1C- Cut 1/2 & WID. 

Alternative 3B - Cut 3 

Alternative SA F.C. & L.I.T.B. 

Alternative SA- Port Berths 

1764160 

326643 

406752 

47036 

CY 

CY 

CY 

CY 

14,S37,1S9 

777' S81 

893,799 

103,3S7 

2,907,432 

1SS,Sl6 

178,760 

20' 671 

17,444,591 

933,097 

1,072,S59 

124' 029 

9.89 

2.86 

2.64 

2.64 

TOTAL Pipeline Dredging 2S44591 CY 16,311,897 3,262,379 19,S74,276 7.69 

01 A\12.02. 5 Disposal Areas (Virginia Key) 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

S\ 

5\ 

5\ 

5\ 

S\ 

S\ 

S\ 

5\ 

5\ 

5\ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

!0 

Replace Dike Material 

Excavation for CMP 

Wood Piles, 50 lf each 

Driving Wood Piles 

Metal Hardware 

CMP Materials 

Positioning Weirs 

Attaching Weirs to Piles 

Pipeline Placement 

Transport material 

50000 BCY 

18.00 EA 

18.00 EA 

3.00 EA 

3.00 EA 

16.00 EA 

23S,l61 

19,416 

7,Sl0 

27,666 

392 

176,941 

4,611 

1' 131 

4,895 

5' 371 

47,032 

3,883 

1,502 

5,533 

78 

35,388 

922 

226 

979 

1,074 

282,193 

23,300 

9,013 

33,199 

471 

212,329 

5,533 

1,357 

5,874 

6,445 

5.64 

500.69 

1844.38 

1844.38 

452.44 

367.15 
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Thu 18 Dec 2003 U.S. Army Corps of Engineers TIME 11 :54: 14 

Eff. Date 10/01/03 PROJECT MIH402: Miami Harbor GRR - FY2004 - NED Recommended Plan 

** PROJECT OWNER SUMMARY - Task ** 

QUANTY UOM CONTRACT COST CONTINGN 

01 A\12.02. 5\ !1 Precise Material Placement 3000.00 CY 3,975 795 

01 A\12.02. 5\ !2 Compaction around Pipeline 7,121 1,424-
01 A\12.02. 5\ !3 Other Compaction 3, 713 743 

TOTAL Disposal Areas (Virginia Key) 497,905 99,581 

01 A\12.02. 6 Environmental Mitigation-

01 

01-
01 

01-
01-
01-

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

A\12.02. 

6\ 1 LRLC Reef Mitigation (35.1 AC.) 

6\ 2 HRHC Reef Mitigation (20.0 AC.) 

6\ 3 Fill North Biscayne Bay Holes 

6\ 4 Capping Material For Bay Holes 

6\ 5 Turbidity Control at Bay Holes 

6\ 6 Seagrass Planting at Bay Holes 

100000 

150000 

720000 

80000 

3.00 

CY 

CY 

CY 

CY 

AC 

125,566 

3,169,719 

1,584,110 

881,840 

155,395 

576,000 

25' 113 

633,944 

316,822 

176,368 

31,079 

115,200 

---------- ----------

TOTAL Environmental Mitigation 6,492,630 1,298,526 

01_ A\12.02. 7 Associated General Items 

01_ A\12.02. 7\ 4 Port Bulkhead Construction 19,000,000 3,800,000 

TOTAL Associated General Items 19,000,000 3,800,000 

TOTAL Harbors 108,544,233 21,708,847 

TOTAL Navigation Ports and Harbors 108,544,233 21,708,847 

TOTAL Construction Cost 112' 563' 428 22,512,686 

01 B Non-Construction Cost 

01_ B\01 Lands and Damages 

01_ B\01.01 Acquisition/Administration Costs 

01_ B\01.01. 1 Federal 10,000 2,500 

01 B\01.01. 2 Non-Federal 10,000 2,500 

TOTAL Acquisition/Administration costs 20,000 5,000 

TOTAL Lands and Damages 20,000 5,000 

01_ B\20 Mitigation Monitoring 

01_ B\20.01 Pre-Reef Deployment Site Surveys 25,000 0 

01 B\20.02 Baseline Biological Surveys 25,000 0 

01 B\20.03 Construction Monitoring 10.00 DY 50,000 0 

SUMMARY PAGE 5 

TOTAL COST UNIT 

4,770 1. 59 

8,546 

4,456 

597,486 

150,679 1. 51 

3,803,663 25.36 

1,900,932 2.64 

1,058,208 13.23 

186,474 

691,200 230400 

7,791,156 

22,800,000 

22,800,000 

130,253,079 

130,253,079 

135,076,114 

12,500 

12,500 

25,000 

25,000 

25,000 

25,000 

50,000 5000.00 
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Miami Harbor GRR - FY2004 - NED Recommended 

** PROJECT OWNER SUMMARY - Task ** 

Plan -

TIME 11:54:14 

SUMMARY PAGE 6 

QUANTY UOM CONTRACT COST CONTINGN TOTAL COST UNIT 

01 B\20.04 

01 B\20.05 

01_ B\20.06 

Completion Report 

Post-Construction Monitoring 

Seagrass Mitigation Oversite 

TOTAL Mitigation Monitoring 

5.00 YR 

20,000 

250,000 

235,000 

----------

605,000 

0 

0 

0 

----------

0 

20,000 

250,000 

235,000 

----------

605,000 

50000 

01_ B\30 

01_ B\31 

Planning, Engineering & Design 

Construction Management (S&I) 

3,380,000 

9,S70,000 

3,380,000 

9,S70,000 

01 B\99 Aids to Navigation 

01 B\99. 1 Alternate 2A 

01_ B\99. 

01 B\99. 

1. 1 

1. 2 

Relocated Light 

Light lS Annual 

lS 

Maintenance 

lSO,OOO 

lS,OOO 

0 

0 

150,000 

lS,OOO 

TOTAL Alternate 2A 16S,OOO 0 165,000 

01_ B\99. 2 Alternative 3B 

01 B\99. 2. 1 Relocate One Light 7,100 0 7,100 

TOTAL Alternative 3B 7,100 0 7,100 

01 B\99. 3 Alternative SA 

01 

01 

B\99. 

B\99. 

3. 1 Relocate One Light 

3. 2 Discontinue One Light 

TOTAL Alternative SA 

TOTAL Aids to Navigation 

TOTAL Non-Construction Cost 

TOTAL NED RECOMMENDED PLAN (49'&Sl') 

7,100 

1,100 

----------

8,200 

----------

180,300 

----------

13,7SS,300 

----------

126,318,728 

0 

0 

----------

0 

----------

0 

----------

S,OOO 

----------

22,517,686 

7,100 

1,100 

----------

8,200 

----------

180,300 

----------

13,760,300 

----------

148,836,414 

02 LOCALLY PREFERRED PLAN (S0'&52') 

02 A Construction Cost 

02 A\02 Relocations 

02 A\02.03 Cemetery, Utilities, & Structure 

02 A\02.03.01 Mob, Demob & Preparatory Work 

02 A\02.03.01\ 01 Drilling & Blasting Mob/Demob 6S' 3 99 13,080 78,479 

LABOR ID: SARY2K EQUIP ID: REG03F Currency in DOLLARS CREW ID: NATOlA UPB ID: UPO lEA 



Thu 18 Dec 2003 U.S. Army Corps of Engineers TIME 11:54:14 

Eff. Date 10/01/03 PROJECT MIH402: Miami Harbor GRR - FY2004 - NED Recommended Plan -

SUMMARY PAGE 

** PROJECT OWNER SUMMARY - Task ** 

QUANTY UOM CONTRACT COST CONTINGN TOTAL COST UNIT 

02 

02 

02 

A\02.03.01\ 

A\02.03.01\ 

A\02.03.01\ 

02 

03 

04 

Hydraulic Dredge Mob/Demob 

Clamshell Crane Barge Mob/Demob 

Pipeline Installation 

47,087 

12,949 

45,779 

9,417 

2,590 

9,156 

56,505 

15,539 

54,935 

TOTAL Mob, Demob & Preparatory Work 171,215 34,243 205,457 

02 A\02.03.18 Utilities 

02 A\02.03.18\ 01 

02 A\02.03.18\ 02 

02 A\02.03.18\ 03 

02_ A\02.03.18\ 04 

02_ A\02.03.18\ 05 

02_ A\02.03.18\ 06 

02 A\02.03.18\ 07 

02 A\02.03.18\ 08 

02 A\02.03.18\ 09 

02 A\02.03.18\ 10 

02_ A\02.03.18\ 11 

02_ A\02.03.18\ 12 

02 A\02.03.18\ 13 

02 A\02.03.18\ 14 

Trench Excavation 20" Water 

Trench Excavation 54" Sewer 

Pipeline Installation 20" Line 

26996 CY 

43403 CY 

1000.00 LF 

Pipeline Installation 54" Line 1500.00 LF 

Backfill Trench - 20" Water Line 22822 CY 

Backfill Trench - 54" Sewer Line 35500 CY 

Test - Inspect New 20" Pipeline 1000.00 LF 

Test - Inspect New 54" Pipeline 1500.00 LF 

Clean & Abandon Old 20" Pipeline 1000.00 LF 

Clean & Abandon Old 54" Pipeline 1500.00 LF 

Cofferdams old 20" Pipeline 

Cofferdams old 54" Pipeline 

Cofferdams new 20" Pipeline 

Cofferdams new 54" Pipeline 

957,483 

1,493,555 

201,895 

285,262 

311,523 

442,675 

1,387 

2,204 

5,663 

14,787 

21,219 

44,555 

21,219 

44,555 

191,497 

298,711 

40,379 

57,052 

62,305 

88,535 

277 

441 

1,133 

2,957 

4,244 

8, 911 

4,244 

8, 911 

1,148,980 

1,792,265 

242,274 

342,314 

373,828 

531,210 

1,665 

2,645 

6,795 

17,744 

25,463 

53,466 

25,463 

53,466 

42.56 

41.29 

242.27 

228.21 

16.38 

14.96 

1. 66 

1. 76 

6.80 

11.83 

TOTAL Utilities 3,847,981 769,596 4,617,577 

02 A\02.03.28 Credits for Salvaged Material 

TOTAL Cemetery, Utilities, & Structure 4,019,195 803,839 4,823,034 

TOTAL Relocations 4,019,195 803,839 4,823,034 

02 A\12 Navigation Ports and Harbors 

02 A\12.02 Harbors 

02 A\12.02. 1 Mobil, Demobil & Prep Work 

02 A\12.02. 

02_ A\12.02. 

02 A\12.02. 

02 A\12.02. 

1\ 

1\ 

1\ 

1\ 

1 

2 

3 

4 

Mechanical Dredge Mob/Demob 

Pipeline Dredge Mob/Demob 

Drilling & Blasting Mob/Demob 

Rock Cutterhead Dredge Mob/Demob 

466,395 

799,703 

653,990 

1,360,299 

93,279 

159,941 

130' 798 

272,060 

559,675 

959,643 

784,788 

1,632,359 

TOTAL Mobil, Demobil & Prep Work 3,280,387 656,077 3,936,464 

02 A\12.02. 2 Drilling and Blasting 

02 A\12.02. 2\ 1 Alternative 1C- Cut 1/2 PI.WID. 74737 CY 1,643,656 328,731 1,972,388 26.39 

02 A\12.02. 2\ 3 Alternative 2A- Cut 3 Widener 20002 CY 249' 485 4 9' 897 299,382 14.97 

LABOR ID: SARY2K EQUIP ID: REG03F Currency in DOLLARS CREW ID: NAT01A UPB ID: UPO lEA 



Thu 18 Dec 2003 U.S. Army Corps of Engineers TIME 11:54:14 

Eff. Date 10/01/03 PROJECT MIH402o Miami Harbor GRR - FY2004 - NED Recommended Plan -

SUMMARY PAGE 

** PROJECT OWNER SUMMARY - Task ** 

QUANTY UOM CONTRACT CCST CONTINGN TOTAL COST UNIT 

02 A\12.02. 2\ 4 Alternative 3B - Cut 3 563829 CY 9,425,451 1,885,090 11,310,541 20.06 

02 A\12.02. 2\ 5 Alternative SA - F.C. & L.I.T.B. 1831123 CY 31,713,021 6,342,604 38,055,625 20.78 

02 A\12.02. 2\ 6 Alternative SA - Port Berths 254725 CY 4,412,406 882,481 5,294,887 20.79 

TOTAL Drilling and Blasting 2744416 CY 47,444,019 9,488,804 56,932,823 20.74 

02 A\12.02. 3 Mechanical Dredging 

02 A\12.02. 3\ Alternative 2A - Cut 3 Widener 20002 CY 151,218 30,244 181,461 9.07 

02 A\ 12 . 02 . 3\ 4 Alternative 3B - Cut 3 563829 CY 4,528,108 905,622 5,433,730 9.64 

02_ A\12.02. 3\ 5 Alternative SA - F.C. & L.I.T.B. 1831123 CY 14,514,135 2,902,827 17,416,962 9.51 

02 A\12.02. 3\ 6 Alternative SA - Port Berths 254725 CY 2,019,041 403,808 2,422,850 9.51 

TOTAL Mechanical Dredging 2669679 CY 21,212,502 4,242,500 25,455,003 9.53 

02 A\12.02. 4 Pipeline Dredging 

02 A\12. 02. 4\ 0 Alternative lC - Cut 1/2 & WID. 2105972 CY 15,095,037 3,019,007 18,114,044 8.60 

02 A\12. 02. 4\ 4 Alternative 3B - Cut 3 375886 CY 880,056 176,011 1,056,067 2.81 

02_ A\12.02. 4\ 5 Alternative SA - F.C. & L.I.T.B. 457781 CY 999,943 199,989 1,199,932 2.62 

02 A\12. 02. 4\ 6 Alternative SA - Port Berths 47036 CY 102,742 20,548 123,290 2.62 

TOTAL Pipeline Dredging 2986675 CY 17,077,777 3,415,555 20,493,333 6.86 

02 A\12.02. 5 Disposal Areas (Virginia Key) 

02 A\12.02. 5\ Replace Dike Material 50000 BCY 235,161 47,032 282,193 5.64 

02 A\12.02. 5\ 2 Excavation for CMP 19,416 3,883 23,300 

02 A\12.02. 5\ Wood Piles, 50 lf each 18.00 EA 7,510 1,502 9,013 500.69 

02 A\12.02. 5\ 4 Driving Wood Piles 18.00 EA 27,666 5,533 33,199 1844.38 

02_ A\12.02. 5\ 5 Metal Hardware 392 78 471 

02 A\12.02. 5\ 6 CMP Materials 176,941 35,388 212,329 

02 A\12.02. 5\ 7 Positioning Weirs 3.00 EA 4, 611 922 5,533 1844.38 

02 A\12.02. 5\ 8 Attaching Weirs to Piles 3.00 EA 1,131 226 1, 357 452.44 

02 A\12.02. 5\ 9 Pipeline Placement 16.00 EA 4,895 979 5,874 367.15 

02 A\12.02. 5\ !0 Transport material 5,371 1,074 6, 445 

02 A\12.02. 5\ !1 Precise Material Placement 3000.00 CY 3,975 795 4,770 1.59 

02 A\12.02. 5\ !2 Compaction around Pipeline 7,121 1,424 8,546 

02 A\12.02. 5\ !3 Other Compaction 3' 713 743 4,456 

TOTAL Disposal Areas (Virginia Key) 497,905 99,581 597,486 

02 A\12.02. 6 Environmental Mitigation 

02 A\12.02. 6\ LRLC Reef Mitigation (35.1 AC.) 100000 CY 125,566 25' 113 150,679 1.51 

02 A\12. 02. 6\ HRHC Reef Mitigation (20.0 AC.) 150000 CY 3' 169,719 633,944 3,803,663 25.36 

02 A\12.02. 6\ Fill North Biscayne Bay Holes 720000 CY 1,584,110 316,822 1,900,932 2.64 

LABOR ID: SARY2K EQUIP ID: REG03F Currency in DOLLARS CREW ID: NAT01A UPB ID: UPO lEA 



Thu 18 Dec 2003 U.S. Army Corps of Engineers TIME 11:54:14 

Eff. Date 10/01/03 PROJECT MIH402: Miami Harbor GRR - FY2004 - NED Recommended Plan 

** PROJECT OWNER SUMMARY - Task ** 

SUMMARY PAGE 

QUANTY UOM CONTRACT COST CONTINGN TOTAL COST UNIT 

02 

02-
02 

A\12.02. 

A\12.02. 

A\12.02. 

6\ 4 Capping Material For Bay Holes 

6\ 5 Turbidity Control at Bay Holes 

6\ 6 Seagrass Planting at Bay Holes 

TOTAL Environmental Mitigation 

80000 CY 

3.00 AC 

881,840 

155,395 

576,000 

----------

6,492,630 

176,368 

31,079 

115,200 

----------

1,298,526 

1,058,208 

186,474 

691,200 

----------
7,791,156 

13.23 

230400 

02 A\12.02. 7 Associated General Items 

02 A\12.02. 7\ 4 Port Bulkhead Construction 

TOTAL Associated General Items 

TOTAL Harbors 

TOTAL Navigation Ports and Harbors 

TOTAL Construction Cost 

19,000,000 

----------
19,000,000 

----------

115,005,221 

----------

115,005,221 

----------

119,024,417 

3,800,000 

----------
3,800,000 

----------
23,001,044 

----------
23,001,044 

----------
23,804,883 

22,800,000 

----------

22,800,000 

----------

138,006,266 

----------

138,006,266 

----------

142,829,300 

02 B Non-Construction Cost 

02 B\01 Lands and Damages 

02 B\01.01 Acquisition/Administration Costs 

02 

02 

B\01.01. 

B\01.01. 

1 Federal 

2 Non-Federal 

TOTAL Acquisition/Administration Costs 

TOTAL Lands and Damages 

10,000 

10,000 

----------
20,000 

----------

20,000 

2,500 

2,500 

----------

5,000 

----------

5,000 

12,500 

12,500 

----------
25,000 

----------

25,000 

02 B\20 Mitigation Monitoring 

02 

02 

02 

02 

02 

02 

B\20.01 

B\20.02 

B\20.03 

B\20.04 

B\20.05 

B\20.06 

Pre-Reef Deployment Site Surveys 

Baseline Biological Surveys 

Construction Monitoring 

Completion Report 

Post-Construction Monitoring 

Seagrass Mitigation Oversite 

TOTAL Mitigation Monitoring 

10.00 DY 

5.00 YR 

25,000 

25,000 

50,000 

20,000 

250,000 

235,000 

----------
605,000 

0 

0 

0 

0 

0 

0 

----------

0 

25,000 

25,000 

50,000 5000.00 

20,000 

250,000 50000 

235,000 

----------
605,000 

02 

02 

B\30 

B\31 

Planning, Engineering & Design 

Construction Management (S&I) 

3,570,000 

10,100,000 

0 

0 

3,570,000 

10,100,000 

02 B\99 Aids to Navigation 

02 B\99. 1 Alternate 2A 

LABOR ID: SARY2K EQUIP ID: REG03F Currency in DOLLARS CREW ID: NAT01A UPB ID: UPOJ.EA 
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Thu 18 Dec 2003 U.S. Army Corps of Engineers 

Eff. Date 10/01/03 PROJECT MIH402: Miami Harbor GRR - FY2004 - NED Recommended Plan 

** PROJECT OWNER SUMMARY - Task ** 

QUANTY UOM CONTRACT COST CONTINGN 

02 

02 

B\99. 

B\99. 

1. 

1. 

1 

2 

Relocated Light 

Light 1S Annual 

1S 

Maintenance 

1SO,OOO 

1S,OOO 

0 

0 

TOTAL Alternate 2A 16S,OOO 0 

02 B\99. 2 Alternative 3B 

02 B\99. 2. 1 Relocate One Light 7,100 0 

TOTAL Alternative 3B 7,100 0 

02 B\99. 3 Alternative SA 

02 

02 

B\99. 

B\99. 

3. 

3. 

1 Relocate One Light 

2 Discontinue One Light 

TOTAL Alternative SA 

TOTAL Aids to Navigation 

TOTAL Non-Construction Cost 

TOTAL LOCALLY PREFERRED PLAN (S0'&52') 

7,100 

1,100 

---------- 

8,200 

----------
180,300 

---------- 

14,47S,300 

---------- 

133,499,717 

0 

0 

---------- 

0 

---------- 

0 

---------- 

s,ooo 
---------- 

23,809,883 

TIME 11 :S4:14 

SUMMARY PAGE 10 

TOTAL COST UNIT 

1SO,OOO 


1S,OOO 


16S,OOO 

7,100 

7,100 

7,100 

1,100 

8,200 

180,300 

14,480,300 

1S7,309,600 

LABOR ID: SARY2K EQUIP ID: REG03F Currency in DOLLARS CREW ID: NAT01A UPB ID: UPOlEA 
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PROPOSED MODIFICATION ALTERNATIVES <See Note> 

ALTERNATIVE #1- WIDEN SEAWARD PORTION OF CUT-1 FROM 500 FEET TO 800 FEET 
AND DEEPEN CUT-1 AND CUT-2. (EXISTING DEPTH = 44 FEET, DEEPEN TO 52 FEET) 

AL "' T' v'f fF2 ADD TURN V. ..FR Bf~.. • "' BUOY #1v .. • D ~JOY ~ 15 
(EXISTING DEPTH 42 FEET, Df;E-PE-N TO 50 F-EET) 

ALTERNATIVE #4 - RELOCATE THE WESTERN END OF THE MAIN CHANNEL TO ALLOW FOR 
ADDITIONAL CRUISE SHIP BERTHS. 

ALTERNATIVE #5 WIDEN r ;:,m:nMAN S CHANNEL APPROX \1ATELY 100 FEET TO THE 
SOUTH {EXISTING DEPTH "' 42 FEET, DEEPEN TO 50 FEET) DEEPENING WOULD 
INCLUDE CUT-3, STA 0+00 TO CUT-3, STA. 42+00 
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NOTE: Some historical data for the project may
refer to MLW, which is 0.81 feet below NGVD 1929. 

ABBREVIATIONS 

NCVD NATIONAL GEODETIC 
VERTICAL DATUM OF 1929 

MLll MEAN LOW \lATER 

P. J. PO I NT Of INTERSECTION 

EL ELEVATION !FEET> 

ONR FLORIDA DEPARTMENT OF 
NATURAL RESOURCES 

RGE. RANGE 

STA. STATION 

ICH\1 I NTRACOASTAL WATERWAY 

NGS NAT JONAL GEODETIC SURVEY 

FC F !SHERMAN'S CHANNEL 
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SURVEY NOTES: 

1. REFER TO SURVEY NO. 0 1-097. 

2. THIS HYDROGRAPHIC SURVEY WAS OBTAINED FROM FEB 27, 2001 THROUGH MAR 26, 2001. 

3. ELEVATIONS WERE OBTAINED USING AN ECHOTRAC MKII SURVEY ECHO SOUNDER ON 
VESSEL SEABAT. POSITIONING WAS OBTAINED VIA A DIFFERENTIAL GLOBAL POSITIONING 

SYSTEM <OGPSl USING U.S. COAST GUARD BEACON AT MIAMI, FLORIDA. 

LEGEND 

4. TIDE REDUCTIONS WERE MADE FROM OBSERVATIONS AT 3 TIDE STAIFFS 
ESTABLISHED NEAR AND RELATIVE TO THE FOLLOWING MONUMENTS: 

TIDE STAIFF • 1 - COE "MH 27" EL. 12.04' NGVD 
TIDE ST AIFF • 2 - COE "VITO 93 JAX OIST" EL. 8. 78' NGVD. 
TIDE STAIFF • 3 - COE "LUMMUS EAST" EL. 11.66' NGVD 

5. t.Lt.VA IIUN~ ~t. IN ~ t.t. l ANU l t.NIH~ ANU Kt.FER TO MEAN LOWER LOW WATER WHICH IS 
1.00 FEET BELOW NGVD 1929 <NATIONAL GEODETIC VERTICAL DATUM OF 1929> FOR CUTS 
AND 2 <OCEANJ, TRANSITIONS FROM 1.00 FEET BELOW NGVO AT CUT 3 STA 0•00 TO 0.74 FEET 
BELOW NGVD 1929 AT CUT 3 STA 15•00, AND CONTINUES AT 0.74 FEET BELOW NGVD 1929 
THROUGH DODGE ISLAND CUT 8c THROUGH CUT-4 8c TURNING BASIN. 

6. ALL ELEVATIONS ARE BELOW THE. REFERENCE PLANE UNLESS PRECEEDED BY A (•) SIGN. 

7. PLANE COORDINATES ARE IN FEET AND BASED ON THE NORTH AMERICAN DATUM 1927 <NAD27l 
TRANSVERSE MERCATOR PROJECTION FOR FLORIDA. 

8. AIDS TO NAVIGATION IN AND ADJACENT TO THE PROJECT WERE LOCATED 
DURING THE CONDUCT OF THIS SURVEY. 

9. FEATURES DEPICTED WITHIN AND ADJACENT TO THE SURVEY AREA INCLUDING 
DOCKS, DOLPHIN PILINGS, BUILDINGS, ROADWAYS, SHORELINES, AND/OR 
OTHER TOPOGRAPHIC FEATURES ARE SHOWN FOR GRAPHIC PURPOSES ONLY. 

10. UNDERGROUND AND SUBAQUEOUS IMPROVEMENTS OTHER THAN THOSE SHOWN HEREON 
WERE NOT LOCATED DURING THIS SURVEY. 

11. THIS PROJECT AREA WAS NOT ABSTRACTED FOR EASEMENTS. OWNERSHIP, OR 
RIGHTS-OF-WAY Of RECORD. 

12. THE INFORMATION DEPICTED ON THIS MAP REPRESENTS THE RESULTS OF THE 
SURVEY ON THE DATE INDICATED AND CAN ONLY BE CONSIDERED AS INDICATING 
THE GENERAL CONDITIONS EXISTING AT THE TIME. 

13. REFER TO RAW FIELD DATA: 
A SIX SURVEY ECHO SOUNDER ROLLS DATED: MARCH 1-26, 2001. 
B. FIELD BOOK2 NUMBER 00 DADE CO. NO. . 

SURVEY MONUMENT 

GREEN LIGHTED BOUY 

REO LIGHTED BOUY 

GREEN OAYBEACON 

REO OAYBEACON 
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TIDE STAFF 

GENERAL BEACON 

MARINA 

0 
z (~U.;.;. L::;;L;:;·.;,;.W.;,;..J_IJ.;,;.£::;AN...;;.;....:Lf);;;..;;.~::;;ER;,;_;W:;;..;;W___;.;W.;,;.A.;,;.TE::;R;,;_;D;.:.A.;,;.T..:U.;;;c/J___ 

z
«V> 
..J <(
V> m 

C> wz 
C>cz 
00:: 
0:0... NGVD 1929 

0 
0 
+..,
"'•- ... 

ctB .... 
<ll 

0 
; 
74 

• 1.Joo · 

0 
0 
+ 
0 

:13 ... 
II) 

~ 

~ ~ 

l :a: ~:i 
=~ i~o a:. oa:: 

X 
w 

1a:: 0 
0 z
Q. 

c(W ~ o n: Cl 
ik: z (/) z 

woo 
~ ~ w Q. 

~ a:: => I 
<( (.!)0-.J.

al> ~ a::~ w _j w::J:W _ a:: wQ_ z 
~-.1. C) 

z::En: w w z z 
w 
(.!) <( 

_j 

Q_ 

PLATE 

B- 2 

http:M.L.L.ll


I 

52-FOOT PROJECT 


RGE.-150 

RGE. 00 RGE. 00 

RGE. 250RGE. 250 

RGE. 500 

RGE. 650 

RGE. 500 

GRAPHIC SCALE 

0 
0 
+ 

0 
N 

<( 
1
VJ 

0 
0 
+ 

0 

0 250' 
I I I I I I I I I 

500' 
I 

I 
::> 
u 
O 
0 
+ 

0 

<( 
I 
(/) 

CUT -1 

AZ. = 69° 24'20" 

PLATE 


B-3 



--

I 

I 

52-FOOT PROJECT 

RGE. 00 

RGE. 250 

0 
0 
+ 

X 
0 
z 
w 

.q-0.RGE. 00 
g9i 
NC) 

~ >-~ 
~ a:: a:: 

a:0 
<(W"' :::>W 
0::~~ 
Ol<..:)

"0 wz 
" . ~ LL 

. 
w 
'"0RGE. 250 

§..i l':t -oa:::: 
c . 0::·~ ~ •"l 0 <..:)01>: 01>: Q 

RGE. 500 

-.... 
=>u 
0 

~9 
1-ro 
::)~ 
u~ 

VI 

I 0 .... 
Z5
<(U 
---'8 
Q_6,.,., 

<.... 
VI0 250' 500'-Il .l .l .l I I I I -~ 

GRAPHIC SCALE 

RGE. 500 

CUT 1 
AZ. • 69"24'20' 

~ !!!;'I ~r PLATE 
r-,.5~'I ~ 

I 

8-4 



I 	 I
I 	 I 

52-FOOT PROJECT 

?0 0 
0 	

0 
0 

0 + 	 + 
ro o 	 0 ........

II 

11 ~I ~I 	 ~I ::>::> 
u 
0 
0 
+ 

co 
L()RGE. 00 

. ' :r-- ~~- ' . ~ . .¥. : .• • . 4 • : • ' • 4 • ~ • 4 ., : • ~,·' ' • • • • : 4 • ' • ' • ~ • .~ <i. 
I 
V) 

"'¢RGE. 250 
CD 

' 47.8 

jt i f l ~l :f 1: ( ll: ~t ~: r\f k 1: 11: l' .: i : 1:r 1: i: l J 1t1 :': iff 1) l :1 h: cO 
w 
1
<3:: 

RGE. 500 

~ lf"lf1-1r~t1\1 ,l\1\~ ~r ~~~ 11111 l t~ ,~~ ;;; ~t t\ lt 
u 
I 
<3:: 
~ 

CUT- 1 
AZ. = 69° 24'20" 

!I

fJ 


~~ ~r11:1 ~:· ~ 

G 
1
<3:: 
~ 

0 250' 
I!!!! I Ill 

<( 
.....GRAPHIC SCALE 
Vl 

PLATE 

RGE. 00 

RGE. 250 

RGE. 500 

..... 
:::> 
u 

.... ..--- 0 

~ 9~·Oon <f!J 1- N
ca:: ro~ a: z :::> <(
gQ u ..... 
....... Vl 

.< 

a::::> 0g<i I 1

!!iG:; ;:: 

=~ z :::> 
~<i <( u 
::!!a:: 0 
~_J'?500' 
~0..~I 

B-5 



RGE. 0 
VARIES 

CUT-2 
AZ. = 114o 24'20" 

<i. 
!
(/) 

0I I I I I I I ~~o· soo· 
GR APHIC_S_C_A_L_E_ II 



\ 
\ 

\ \ 

52-FOOT PROJECT 

0 0 
0 0
+ +

0 0 
'<t I"') 

~ ~ ~ 

1- NORTH JETTY ~ ~ ~ 
 I 
~ ~ 

RGE.~ ~: ~~ \\1 \\l IJ~,: ,~J ~~ ~1 ~~~ jll ~~ ·?' J1 !i( Ill \) jll Jll ll\lil JJ) ~\ ~~~ ~\ Ill Jll ~~JIJ/_~-.l~L \"L ~ ~ 
 VARIES 
+ J~ ~ :~ \t~ ~~:l l?= ::1 ~:, iH ~p .d \\~- ··\ :! t:i )}J }:1 t1 ~1. t ...!iiJ .u_ ·' -ltt -1IT ,4 :r- 1t~·1tJ !i1 q ~~J ~ \\ ~ :' ~ .i 9 

RGE. 00 5S :i: i \ fHl~ ;t f(l k\ 1fe : fJ ~:: WL :r ··-.'~ ·JL 4 1-Hi-.: i -1ft :b "lh 1!1-1] L~ JIJ ll'J lU JU Jii;. P j ~~~ iff 1~·~ H L\ ~ 
• ~t: 

4. 

:?: - . -" · -4: -tr. -it J- ".6-" · Jf!"'"' -j,· :"- :---- - 1rt- H: - :a - "l~:J - -:p- ~r~ - 1f:8 - • - jt·~- J :s- ~U- ~~::- -:l~ - -~ :\--4 :- -:: --:: -:r: -- : :r RGE. 004 .4 4 4 

:: ~f: ~: ~~: 441: j :~ j :' J: ~f~ jJ: : : R.. ,0..4 :~ ~r4 47:4 :: :t:9 :1 : ~rt 47:4 :ti :r:~ ~ :~ 4 :~ jf:Z :~: : :J :: 4: ": :'·! :·I <(.
4, -47' 4' 47. - 4.7 4, 4' 4•(7 4~· •• 4,9 47.1 47. 4, 4. 4. 47"il 47. 4 ...... 47.7 4.4 47. 4,6 4."/ 4' 4.4 4, ·47:3 4' 

I 
(/) 

RGE. 250 
I 

RGE. 250 
1 < 4. 41;7 ";J j · 4jr ld :?· 4fT r •d !8 41.~ ~)'. l" '] ll· : :J l 4 : l' 41. ; J7 • '¥: lj·' l,· lr· ~r 4 ;, 4 ; ~· - 41 ~ m 

w 
I 1
<( ~ ~1 ll1 ~~~~~ )\ tl~ ~( \\ \f 111 r1 ~~ \~ 111~ 1111 11111L \~\ ~~ ~~ ~~ 

r: .I . !:, 23.l .:b :? : 

111 111 i! 111 \(\ 111 (i It! r1RGE. 500 o... :· 1 : :9 :'·' k .r ~~-~ ": "J J .o : :8 : . J : :1 • : ~ : J . : 4 :; • :4 4Y. 1 ~ ,y_ : • .J 47: :q , :~ :~:: :r-~ :~: __J 
47 • 47:% : 0... RGE. 500 

w 
z 

I l:z 1.~ o. 8.5 %.~ .5 .4 ' • • ' .• • I. .1. • .4 1.6 22.4 .8 .7 c:r:/0I tj\'0'(.) (.) "{"
I  SOUTH JETTY I 
<( <( 
~ ~ 

GOVERNMENT CUT 

CUT -2 
AZ. 114° 24'20" 

0 250' 500'
I I II I I I I I I 

GRAPHIC SCALE 

+ +,,
"....., ....., 

~ 1.0
0 'o '00 0 0 00 0 0 0 ~ ~ 

/~ ~0 

N ..... 
::> 
u 

.... N 0a:: 00 a. . 
<{W I-

0 
otr I[) 

O:z :::) <ioo_,_ 
u ..... 

u.o (!)
.<(

a::::> 
00:;{ 

(II> ..... 
9fw NIw 
~a:: z ..... 

::> 
-<i <( u
;:;a:: 

w 0z _j 0w .t:>Q_ !!) 
<( 
..... 
(!) 

PLATE 

8-7 



-----------------------------------------------

------

-----

-----------------------·-- --------- -------------·----------------- -----------------------------

I
=> 
(_) 

RGE.-100 

<{ 

RGE 00 1
(f) 

()) 

RGE. 200 CO 

w 
1
<{ 
_J 

RGE. 400 Q.. 

RGE. 4574 W---- z 
_J 

I 
(_) 
1
<{ 

~ 

\ 
APPROXIMATE SHORELif\JE 

GOVERNMENT CUT 

0 

~ 
f
V) 

T l A N ocl'p.. 44' 

-~----------------···---~---~----·-···---- -~-----------··-...___,..__.._. 

N 

----------------~F\ ANSI T!ON ------------1
\ 

1
:::>NORTH JETTY 
(_)

8. '' 9. 

\~·-
~5 4

0 l 0 
+ ~ iH 

0 

47.1 
,J,.

46. 'j 

"· 

SHORELINE SOUTH JETTY 

CUT-3 
CUT-2Al. • 112"36'07' 

AZ. • 114.24'20" 

52-FOOT PROJECT 0
50-FOOT PROJECT 

2 0 
L{) RGE. 00 

<{ 
1
(f) 

1'- RGE. 250 

co 

w 

1
<{ 
_j RGE. 500Q.. 

w 
z 
_j 

I 

(_) 

1
<{ 

2 

250' 500' 

GRAPHIC SCALE 


(/)
a:: 
w 
w z 

r-o 
:::;;;z
O:::W 
<{"-<

oa 
wV'I~
Ia..o
>-a::-'

o"
u... u 
0 . 'j 

,_ ....1 

t-!::?> 
za::z 
w>-o 
~!!)(!) 
~a:.: 

>- u
a:::w< 
<{--'""n_5 
wz 
00 

(/) 

';i"' ..., 

X 

z 0 
;: z 
0 w 
I 0..<T"' 0 0.. 
"' 0 <l:« 

• N 
<..:l 

~ r- ~" 0 0::: 0::: ~ a: <l: w 
w 

1; 0::: z 
-o ro (3 

:::> 

w zs u LL. w. 
D:( 0::: '"'&.:i c . 0:::-~ ~ •"l )
OQ: <..:lOQ: 

~ 

. 
;;: 

c.. 
-;; 

"' 

I") 

o(5 
,_ 
a:: 
0 
a. N 

<{W
oa:: 
il':z 
oo (f)
...J
c..>

.<I: 1a:::;)
0<( 
Q)> 

::::> 
!liw u xw_a:: 

~<t
::!'a:: 

w 
z zw 
'-' <( 

_J 

CL 

>'"' 
:::> 
(.) 

0 
0 
+ 

~ 
<( 
>
(/) 

0 
>

N 
>
:::> 
(.) 

0 
0 

0 
l[) 

<( 
>
(/) 

PLATE 

B-8 



I") 1.{)
N 0 00 N---: 1.{)0 00 +N + + 

+ 
,....: + 

0 
N + 

N 0 I") " I") N'¢ " 
'¢ 0 <i <i<i 

I I-
I- <i (/) (/) 
<i 

'¢ 

I
(/) 

(/) I
(/) 

RGE. 00 

RGE. 200 

RGE. 400 

P.l. ST A. 0•00 FC 

ST A. 2•50 FC 

o\' 

0 
0 

...-(\ 

0 

~ 
0 
0 

CUT-3 
N 

+ 
0 

Al. • 112"J6'07• <i 
I
(/) 

0 1.{) 
0 0
Q) 1.{) 
~ 

<i w 
I- <..?
(/) a::: 

SHORELINE 

50-FOOT PROJECT 

FISHER IS. TURNING BASIN 


X=782,167.66 
Y=521,652.34 

0 
I 

APPROXIMATE SHORELINE 

l 

I") 
I 

1
:::::> 
(.) 

0 
0 

+ 
L{) 
......

<i 
1
(/) 

CX) 
I 

m 
w 
1
<: 
_J 

a.. 
w z 
_J 

I 
(.) 
1
<: 
~ 

250' 
I I I I I I I 

RGE.-100 

RGE. 00 

RGE. 200 

RGE. 400 

RGE. 45 7.4 

500' 
I 

GRAPHIC SCALE 

~ 
g 

~ 

;;, 
~ . 
j 
0: 

I 
u 

z 
<( 
_J 
Q_ 

PLATE 

B-9 

http:Y=521,652.34
http:X=782,167.66


-------- ------

-------

------

-·-----------·----  -·--------·---· 

u 
u_ 

0 
0 
1.[)GRR RGE.-100 

+ 

RGE. -160 
RGE.OO 

GR!i___________ 
RG£. 00 ..-..-

RGE. 200 
I 

CD 

GRR_________ w 
I RGE. 220 <( 

RGE. 400 
___J 

-----	 Q_ 
--~---

GRR RGE. 	500 w 
----·-- z

RG£. 440 ___J 

I 
u 
I 
<( 

~ 

0 
0 
0 
ro 
£'-.. 
£'-.. 

X 

0 
0 
+ 

0 
I") 

<( 
t 
(/) 

0 
0 
+ 

0 
N 

<( 
t 
(/) 

N 

APPROXIMATE BULKHEAD
FPL-SIGN 

50-FOOT PROJECT 


CHANNEL 

AZ. = 91° 21'48" 

0 0 
0 0 
0 0 
(j) 0 
£'-.. ro 
£'-.. £'-.. 

II 

X X 

0 250' 

Y=522,000 

u 
l.J_ 

0 
0 

0 
+ 

RGE.-100 	 GRR 
..- RGE. -160 
<( RGE.OO 
I
(f) 	 GRR 

RGE. oo0') 
I 

CD RGE. 200 
w 	 GRRI 
<( RGE. 220 
___J 
Q_ RGE. 400 

w 
z RGE. 500 GRR 
___J RGE. 440 
I 
u 
I 
<( 

~ 

500' 
~~~~~-------~ 

GRAPHIC SCALE 

Y=520,000 

0 
0 
0 
..--
ro 
£'-.. 

II 

X 

z 
0 " I 

"' 
~ 

~ 

j; 

". §.:i 
~~ 
00: 

~ 
~ 

PLATE 

§ 
0 
0: 

:;
0 " 

~~ 
000 

>-
0:: 
0 
a. 

<(UJ
oo:: 
iiz 
Oo
-' ..._ ..... 

_<( 
o::=>
O<J. 
Ol> 
9fw
Iw
_0:: 

~-' -<(=<a:: ...., 
z ...., 
(!) 

~ . 

c 

;; 

.• 
"' 

...-.... 
L() 

* f- 
___j 

<( 
'--../ 

() 
LL 

z 
<( 
_j 

o_ 

X 
0 z 
w 
Q_v 

0 
0 Sc 
N 

0 z>
0:: 0:: 
<( w 
::;) w 
0:: z 
fD (3 
w z 
LL 

~ 
w 
' 0:: 

0:: 
0 

u 
LL 

0 
0 

L(J,., + 

<i. 
1
U1 

0 
1

u 
LL. 

0 
0 

9 
<i. 
1
U1 

0 

B-10 



APPROXIMATE 

SHORE:LIN! 


CD 
1
_J 

1.{) 
I' 

N 

RGE. 200 

GRR 
RG£.220 

RGE. 
VARIES 

w 
z 
_J 

LUMMUS ISLAND 
TURNING BASIN 


AZ. • 91" 21'48" 

0 
0 
0 
l.O 
1'
r-

II 

X 

50-FOOT 


~ 	 0 
0... 
+"') 0

lC) 1.{) 

<i. 
1
(/) 

~ 
V) 

P.I.ST A. 0+00 LIT B. 
ST A. 55+57.61 FC. 

•
CB-MH89-56 

<ROCK0-15.3> 


N 

PROJECT 

Y=522,000 

0 
0 
+ 

0 
"<t 

<i. 
1
(/) 

u 
LL. 

0 
0 RGE.-100 GRR+ 
L{) RG£. -160 
I") 

RGE. 00 
<i. 	 GRR 
t
(f) 	 RG£. 00 

RGE. 200
0......

I GRR .CD RG£. 220 j
w "' t- RGE. 400 
<( 
_J 

a.. RGE. 500 	 GRR 
RG£. 440 w 

z 
CB-MH90-160 

_J
<ROCKII-13.5> 

I 
u 
t
<( 
~ 

FISHERMAN'S CHANNEL 

AZ. • 91" 21'48" 	 0 250' 500' 
I I I II I I I I I 

GRAPHIC SCALE 
0 0 
0 0 
0 0 

Y=520.000 	 PLATECX)1'
1'r-
r-I' 
•• XX 

8-11 

http:55+57.61


.-+Q z
::r:::Jo 
(l)a_-l 

: r r;: 
(./)0
ro(J) 
<:om 
fTl :::. (1)

A!g ~ 
-0 9. 

-:::J 
:t;o 
:J(l) 
01:) 
...... 0__ .., 
C/) 

.., 
(1)0_.., 
(1)..,o .., -· 
(l)C/)
a.Oc 
.-+C/) 
0 ~. 

0 
Q:::l 
C/) 

X·773,000 

ST A. 31•80 

RGS.200 


~·· 

ST A.27•20 

RGE.400 


MATCH LINE PLATE 
:::0 :::0 
GJ GJ 
~ ~ 
< ~ 
)> 0 
~ 0 ::0~ 

[;l ~~ 

~ 
<:::)X•776,000 

;tf? 
~ 

/.!2 . 
0 

ST A.31•95.24 
RGE.-1444. 71 

Wt:s:r£: 
s;:~_ r.- rr~_ r- '-;, 

sr c lt:o 'lvt; :r o;:4 . .Js·sa PL_/IA, 
·9s 	 "''v 

free_ -,o;> 
6.95 

:::0(/) 
C)--! 

~;x> 
IUJ 

UJ(N 
--.J + 
(JIO"l 

0 

.~.._._~~~~...~~:z.:-z.~~~~-···· 

8-11 STA. 8+00 TURNING BASIN 
:::0 
GJ 

'"'?~ ,~ 
N 
0 "' 
0 :;; ~ 

~ 

l;..tf?
18 ~ 

ltf? 
/~
0 

........... 

~~~ 

STA. 30•00 

)> 
(/)"U
I"U 
o:::o 
:::oO 
fTlX, 
-!: 
Z)> 
fTl--l 

fTl 

()1 
0 
0()1 

0'1
-<X o.,

II II oo()1-..._J 
-loN-.....J 

lN -l-l 
co~ clN-..._J -o::::0<D~ ::::0z 0-.....J<D z (_ 

lNlN G) 1'1 
n 

ClJ -l 
)> 
(J) 

z 

~0 
GJ 
::;() 
)> 
-o 
I 

n ~~ 
IJJ 
() 

)> 
I 
fTl 1 

(J1 S?0 
C> ' 

STA. 20•00 

ST A. 	10•00 

J!'!!!!'v z 

-< 	 -<-< 	 n 
u 	 (J1 (J1

• 
(J1 NNN N 0J 

0 
~ 

00 
000 
000 

File nome: Scote: AS SHOWNMIAMI HARBOR, FLORIDA 

GENERAL REEVALUATION REPORT 1------.li;.;:~Tci:dio;i Plot date: 
ID r 

"U DEPARTMENT OF THE ARMYPlot scale= Reference files: llD)> JACKSONVILLE DISTRICT, CORPS Of ENGINEERS_. --! LUMMUS ISLAND TURNING BASIN US Army Corps
JACKSONVILLE, FLORIDAN fT1 ooted' FEBRUARY 2004 of Engineers 

ST A. 8•00 LITB TO ST A. 35• 76.89 LITB GRR-ENGINEERING APPENDIX Jocksonvile District 

http:A.31�95.24


c 

-
:;J,, 
,, 

r 

~ 
:;J 
:;J 

:;J 

, 
~ \ 

~:1-<;_1.)--, 
,pP 

~~1-
o':F) 

\ 

4-i
ooo 

CD -o 
I r 

)> 
- -IVJ f'T1 

C) 
::::0 
)> 
"D 
I 
0 

(./) 

0 
)> 
r 
fTl 

r--0 
1
'
1
!
;
1
1--N 
1-(Jl

0 

(Jl 
L-0 

0 

\ / \ 
:::0 :::0 :::0 

:::0C) C) C) 

I~ I~ I~ 1: 
MATCH LINE PLATE B-14 STA. 82+00 CUT-4 

I \ I II 
I 

I\ 
I 

I 

\ I ISTA.80•00 
I 

I .

\ T () 
I 

I fTl 

(I 
\ I 

I i z / 

I 
I 

I -I // 
I I I / 

\ 
II 

I I'-. fTl 
I 

I 

I I 1'\ :::0J I I I I I \ r 
I 

I -
I I . I z 

IJ I I I 

I 
)> fTl 

0 IJ I I 

.,:::o I II I 
IJ 

0 IJ 

o~ I I 'I~ 
:::0 -I 

I ' )> 0 :::0o~ I 
I~ 

X 
OJ> I ! ~ )>C)-i (.N
JTlfTl I i )> z::::0 I -i (j)
·-OJ I ---1 (f)I JTl It/)c \ :r: -rr 

I 
I C: t/) -I 

., 
)>::,;: I I
ZI I j:::O I - 00 0OJTl 

I :::0 0)> I 0 JTl z0 I )> r --1 
I c: z 
\ Vi JTl ., 

-o 
I rl :::0 
\ I ~ 0 :::0 

)> 0I -< 1sT A.70+00 
~ I <...... 

I 

fTlI 

I U) 0 
I I 

I 
-I -I 

I )> 

I I 
. 
0"> I 

I I 
I (.)1

I 

I 0 ///I + 
I 

I 

I 
(.)1 

)>
I 0 

I ~ 
II 

' 
~ z 

)> 
11 

I :::0 zN 
II 0 ,!._ ST A.65+50 C) fTl 
~ r~ c 't' I fTl(.}'1

• I . 
0 -I I 1\..) :::0 
(.11 I I 0 fTl 
~ -P= I 0 )> 
(.}'1 I r 

I -
I 

-I z 
I 0 ,.,., 
I ~ 
I ,.--FOUNTAIN ST 

U) fTl - zI -I 
I )> --1 
I . 
I ST A.60+00 lO 

~+ +
I 

1 
(j) 

I 
()1

I .. 
I 

I :::0 
I C) 
I fTl 
I 

. 
I ..j:::.. 

//
I 1\..) 

I 1\..) 
I 

......... 

I 
I 

I 
I 

I 

II 
I 

I \I 

/~MATCH LINE STATION 53+00 CUT-4 

I~ I~ I~ 
~ N 0 
0 0 0 
0 0 

_i.. 

• _i.. 

~ 
• 

' 
0 0 

0 'b 

MIAMI HARBOR, FLORIDA 
F'ite nome: Designed by: Scole: AS SHOWN rmR.E.H. 

GENERAL REEVALUATION REPORT Plot dote: 
Own by: ICkd by: DEPARTMENT OF THE ARMY 

Reference fDes: R.E.H. 
Plot scote: 

PLAN CUT-4 JACKSONVILLE DISTRICT, CORPS Of ENGINEERS 
US Army Corps 

Dated• FEBRUARY 2004 JACKSONVILLE, fLORIDA of Engineers 
ST A. 53•00 CUT 4 TO ST A. 82•00 CUT4 GRR-ENGINEERING APPENDIX Jacksonvile District 

i 



c 

-::J 
' ' 
' ' 

,. 
i) 

" " 
" 
" 
,~ 
' 
~ 
~ 

~ 
~ 

~ 

~ 
~ 

a 

CD -u 
I r 

__,. ~ 
~ fTl 

MIAMI HARBOR, FLORIDA 
GENERAL REEVALUATION REPORT 

PLAN - CUT 4 

F'He nome: Designed by: Seale' AS SHOWN 

R.E.H. IPlot dote: I IOwn by: ICkd by: Plot scale: 
R.E.H.Rererence files: 

DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT, CORPS OF ENGINEERS 

JACKSONVILLE, FLORIDA 

STA. 82•DO CUT4 TO STA. 110•00 CUT4 

Doted' FEBRUARY 2004 
GRR-ENGINEERING APPENDIX 

US Army Corps 
of Engineers 
Jocksonvile District 

:::0 
C) 
fTl 

.j:>. 
0 
0 

MATCH LINE PLATE B-15 ST A.110+00 CUT -4
' 
()()() () 

t..L-""' 

\ 

lN 
OJ 

I 


'1 
0 
0 
-1 

-o 
::::0 
0 
(_ )> 

N 0 
rrl . c
0 ~ -1 
-1 0 

~~~ 
~ I 


0 

I 

)> 

z 
z 
rrl 
r 

::::0 
rrl ()> 
r - )> 

G) -o 
-o z 	 0 
:::0 

~ 	 X 

~ 

z 	
)>rrl 	 -; 
fTl 

CD-1 	 c 
r 
A 
I 

fTl 
)> 
0 

0 

~ 
G) 
::::0 

}> 

u 

I ~N
0 	 (J1 


0 

()) 

0 

}> 

I 


fTll 
(J1 

0 
0 

MATCH 


:::0 
C) 
fTl 

N 
0 
0 

:::0 
C) 
fTl 

0 
0 

--.I I 

I 
 I 

!I 


I
I I 

I
iI 

I
I 
 I 

I 


! I 
 I 
 '\
I
I I 

I 

I
iI 

I 


! I 

I 
 I 


I 

I
I I 


I 
 I 

1 I 


I
I 
 I 

I 


I
! I 
 I 


I
I I 

I 
 I 


I 

1 I 


!I 
 I 

I 


! I 
 1 

I
I I 


I 
 I 

I I 

I I 
 I 

I 

I 


I 


I 

I 


I 

I 


I 

I 


I 


I 

I 


I 

I 


I 

I 


~ 
I 


I 

I 


\I 

I 
' ~ 
II 


I 


I I 

I'
I I, 


I \ 

I I 

I II 

I I 


I
I \ I 


I I I I 


LINE PLATE B-13 S T A. 8 2 + 00 

:::0 :::0 :::0 :::0 
C) C)C) C) 
fTl fTl fTl fTl 

.j:>. NlN 0 
0 ~ 0 0en0 0 

'"""' :::0 
C) 
fTl 

(J1 

.j:>. 

-...) 

II
)> 

-o 
:::0 
0 

-o 	

~Cl,.~ I
X 


~ 	 I ~')I 
-;
)> 	

I ~I 
fTl 

CD 
j' ~I 


r 
c I 
 "-D/
A 	 /~-III 

fTl 


(5 	 I /'9 I 

,~ I
I
Y./ 


ST A.100•00 	 /

I 


/____./ 
/' 

// 

~ 
PI ST A.91•65 
I 


ST A.90•00 

\ 
~I 

:!0 
-o 
:::0 

0 

X 

~ 
)> 

-; 

fTl 


(/) 
I 

0 
:::0 
fTl 
r z 
fTl 

CUT- 4 
 /~ 



I0 

I 
I 

I 

..,....,....,.. 
/ 

/
/ 

'--=-----r~---

I 
I 

I 
I 

I 
I 

I 

L/ '~ 

I '~& s.,. 
cu.,., 

r. -t s 
& s.,. 

cu, ~0·oo 
'<t S'f rli>G.t

""·''.>.1..1 
rli>G.t 

" 

J 

-
::J 
0 
0 

, -
, 

c 
T 

., 
0 
0 

0 

c 
, 
,_ 
,' 

" "-
" " 
" " " 
: 
: 

~ 

'---------'/ 
STA 17•05.47 ST A. 17•0514 7 

RGE. 2153.22 RGE. 523.~2
~------------~u---------------

1 I ~ I 
I I I 
I I I ST A. 15•00 

I : i 
I 1 ~o I 
I 1 <j I 

I I 

I I 


--I I~D 1 

c I;o 

I
~IZ STA 10•00I 

OJI z I 

a;: C) 
(J1 I 
0 

Ici 
10 

: CD)> I-u )>-u I:::0 (/)
0 
X - Iz~ 
)> I 
-l ~q
fTl II 
CD 
c ~ ... I 

"l 

..or."'r I I STA. 4•61.12,.:A: 
I / RGE. 545.59IfTl ..,....,..
)> I /0 

I / 
..,....,....,.. INTRACOASTALI ..,....,..I WATERWAY 

I / 
/ 

..,..<o 
~ 
- I 

~ 
hl 

i 
~ 

""- '0•.>J 
·<s 

7"'1.''&. Oi'c~
's>o .,..,~ ,,

rli>c,: . 
·<ooo; · '<;sJ 

·<oo
_____!---

... 

0 lN 
(j) 

I 

:::D 
G) 

"'T1 
)> 0-u 0I 

N 
()l --f() 
0 

""0 
:::0 
0 
c.... 
r11()l 

0 
0 0 

--f 

CD-o 
I ~ 

...... --1 
tJ'1f'T'I 

MIAMI HARBOR, FLORIDA 
GENERAL REEVALUATION REPORT 

F'ile name: Desi9ned by: Scale: 
R.E.H. IPlot dote: I IOwn by: ICkd by: Plot scale: 

AS SHOWN 

PLAN-CUT 4 & TURNING BASIN 
Reference ues: R.E.H. 

Doted• FEBRUARY 2004 
GRR-ENGINEERING APPENDIX 

DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT, CORPS Or ENGINEERS 

JACKSONVILLE, FLORIDA 
US Army Corps 
o I Engineers 

ENGINEERING APPENDIX Jocksonvile District 

II 

http:17�05.47


(Jlfll 

X 
 A

0U) l'l()
-I 1 -< 

CDz X=781,500(f)
C) 

"---./ 

0 
A 

--··-···--· 

~ 

'" "-.. 
·~. 

·~ 

~. 
·~ 

·,~ 

''C..">~ 

~. 

0 
u 
u 

1 

0 

< 
~ 

X 

--P 

C) 

z 
-
)> 

X=779,000 

X=779,500 

X=780,500 

X·781,000 

fll 
-< 
II -< -< -< 

Army Corps 

JCK:~SOO~ileJlislci'L 

(J1 

0) 
(J1 

0 
0 

II 
(J1 

-...! 

0 
0 
0 

II 
(J1 
~ 

-...! 
(J1 

0 
0 

'(J1 

CXI 

0 
0 
0 

US 
of Engineers 

CD-o 
I r 

)> 
....... -I 
())1"'1 

MIAMI HARBOR, FLORIDA 
GENERAL REEVALUATION REPORT 

VIRGINIA KEY DISPOSAL AREA 

file nome: 

~-----.Jn::;';:

Scale: AS SHOWN 

.•••... 
Plot scale: •.......•. 

Dated• FEBRUARY 2004 
GRR-ENGINEERING APPENDIX 

-;-r;:;~::::-J Plot dote: 
DEPARTMENT OF THE ARMY 

JACKSONVILLE OISTRICT, CORPS OF ENGINEERS 
JACKSONVILLE, FLORIOA 



MITIGATION AREA IS APPROXIMATELY 25 ACRES. 

-.;r-.;r-.;rc..or-<.O-.;ri.(")('Jf"")f"")f"")f"")<X)L.(")'q"C"Jr-C"JC"JC"Jf"")C"J~C"J~O">«;T" 

I I I I I I I I ~~ oc---.c----.c--- I ~ -.:--...-. I~-~-~----- I I 

-.;r-,..,-,L.(") ~ r-<.O~O<.OO">O">f"")OO<X>-.;r-L.(")<X)<X)<X> <.Oo->,..,-,0 

~~~ ~ ~~~~~~~~ro~~roro~~~~roro~ 
I I I ~ ~~~~~~ ~~~~~~~~ I I I I I I 

I 

1.(") '<;7"" 1.(") 
I I I 

X . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
<X)<.0f"")f"")f"")C"JC"J00">0C"Jf"")L.(")f"")f"")C"J00C"Jf"")f"")'q"C"Jf"")f"")f"")L.(")L.(") 

~~~~~~~~~~~~~~~~~~~~~~~IIIII I 
15 
z 
w 

..ro.. 

~ g~ 

MITIGATION AREA INSET 
<Not to Scale) 

i No 
f >-~ 

0 ~~~ I[ 

=>W 
i- a:;Z 
., mo 

:;. i! wz 
u..w 

1.: i~ 
' 10::_a:; 

l~ 8<:> 

~ 
l! 

, 
', 2 FEET (Approx.> 

SIDE SLOPES ARE 
APPROXIMATE 

r: 

I ' <.(
-. 
! 
I 

w 
0::: 

~ ! 
i <.( 

I 
So\ll'l&tl<h : 
...,~ i 

' 

1 z 
cr 00 
Q. 

I<W 
! ocr <.(

ii:z oo C) 

MITIGATION AREA SECTION 
~i= I.< 
cr=> 

CNOT TO SC.AI.EI 
0</. ~ID> 
~ ...
:xW >_cr 

~<I. <.( 

• 1.41'1 
BISCAYNE B A Y 

NOTE: FOR MORE INFORMATION ON MITIGATION AREA 

~ cr mw 
z 
w 
~ w 

't~ · 

r 
LOCATION AND SECTION REFER TO THE E.I.S . z 

>
<.( 
(_) 

P R E S E ~ V E 
,, 

5000' 

(f) 

m 

PLATE 

8-17 



KEYED NOTES: 

NO UTILITY CONFLICT 
FP&.L 15 KV FEEDER CABLES ALONG MACARTHUR 
CAUSEWAY. RELOCATING WESTERN END 
OF CHANNEL WOULD NOT CAUSE CONFLICT. 
CABLE WOULD NOT HAVE TO BE RELOCATED 

0 NO WORK PROPOSED. 
FP&.L 69 KV AND 138 KV TRANSMISSION CABLES 
IN CUT 4. CABLES WILL NOT HAVE TO BE RELOCATED. 

0 
NO WORK PROPOSED 
MIAMI-DADE WASD WATER MAIN IN CUT 3. 
TOP OF PIPE ELEVATION AT MINUS 48-FT. 

PROPOSED CHANNEL DEPTH MINUS 40-FT 


UTILITY CONFLICT • RELOCATION REQUIRED 

WASD 54-IN SEWER FORCE MAIN IN AL T •2A AND 

ALT •3B TOP OF PIPE ELEVATION AT MINUS 50-FT. 

WIDENING THE CHANNEL WOULD CAUSE CONFLICT. 

PIPE WILL REQUIRE RELOCATING TO 6-FT BELOW 

PROJECT DEPTH PLUS ALLOWED OVERDEPTH. 
 X 

6 
z

UTILITY CONFLICT • RELOCATION REQUIRED. w 
-q 0..WASD WATER MAIN IN AL T •5. TOP OF PIPE 0 0.. 

ELEVATION AT MINUS 52.8-FT. WIDENING THE 0 <( 
N 

CHANNEL WOULD CAUSE CONFLICT. PIPE WOULD ;;, 0 
z~ >REQUIRE RELOCATING TO 6-FT BELOW PROJECT ;;, 

0 Cl: o:: 
DEPTH PLUS ALLOWED OVERDEPTH. .)1 0: 

0 <Cw 
::::Jw
Cl:z 

~ ll) 
UTILITY CONFLICT • PREVIOUS PROJECT TO RELOCATE we> 

~~ LLzFP&.L 138 KV FEEDER CABLES IN AL T •5. CHANNEL ~ w'"' ' DEEPENING WOULD CAUSE CONFLICT. TOP OF ". ~ i:JO:::: 

CABLE ELEVATION AT MINUS 45.8-FT. PROPOSED ·~a ic! $Q: 
O<.'J 0'-' C5C> 

CHANNEL DEPTH MINUS 50-FT. CABLE WOULD z '-' 
0 '-' 9;REQUIRE RELOCATING TO 6-FT BELOW PROJECT c 
:1 .: 

0DEPTH PLUS ALLOWED OVERDEPTH. 
~ 

" ~ "'"~ < '-: 
gq:: zE-

5 "' 
.~ :£ 
~'-' ~ ~ 

1
z 
w 
:::EBUOY #1 (.!) 
wBUOY #3 Vl 

,_ 
10:: 

0 
D.. 

u :;iw v<("-- ...,
oo:: 0::UTILITY CONFLICT - PREVIOUS PROJECT TO RELOCATE ,_0il:z

FP&L 69 KV FEEDER CABLES IN AL T •5. CHANNEL Q::0 Sg v 
"-' 0.. ..JDEEPENING WOULD CAUSE CONFLICT. TOP OF u.>

_<( "-' 
CABLE ELEVATION AT MINUS 45.5-FT. PROPOSED a::::> Cl>O:;i_
CHANNEL DEPTH MINUS 50-FT. CABLE WOULD CDQl> ~ 
REQUIRE RELOCATING TO 6-FT BELOW PROJECT !lit...~:z:W 1- :;i_a::DEPTH PLUS ALLOWED OVERDEPTH. z v 

w~:;i Vl ~ 
:::Oo:: :r: 

"-' NO UTILITY CONFLICT z Q:: w 
:::;;"-' 0..BELL SOUTH TELEPHONE CABLES IN AL T •5 AND AL T •3B <..?® 

w v 

APPROXIMATELY 30-FT BELOW BAY FLOOR. DEEPENINGPROPOSED MODIFICATION ALTEANATIVES Vl 
WOULD NOT CAUSE CONFLICT. CABLE WOULD NOT HAVE l:!:l 

1TO BE RELOCATED. 
ALTERNATIVE #1 -- WIDEN SEAWARD PORTION OF CUT-1 FROM 500 FEET TO 800 FEET ALTERNATIVE #4 - RELOCATE THE WESTERN END OF THE MAIN CHANNEL TO ALLOW FOR ~ 
AND DEEPEN CUT-1 AND CUT-2. (EXISTING DEPTH = 44 FEET, DEEPEN TO 52 FEET) ADDITIONAL CRUISE SHIP BERTHS. 1

:::> 
ALTERNATIVE #2 - ADD TURN WIDENER BETWEEN BUOY #13 AND BUOY #15. ALTERNATIVE #5 - WIDEN FISHERMAN'S CHANNEL APPROXIMATELY 100 FEET TO THE 
(EXISTING DEPTH = 42 FEET. DEEPEN TO 50 FEET) SOUTH. (EXISTING DEPTH = 42 FEET, DEEPEN TO 50 FEET) DEEPENING WOULD 

INCLUDE CUT-3, STA. 0+00 TO CUT-3, STA. 42+00 
ALTERNATIVE #3 - EXPAND FISHER ISLAND TURNING BASIN FROM 1200 FEET TO 
1500 FEET. (EXISTING DEPTH = 42 FEET, DEEPEN TO 50 FEET) ALTERNATIVE #6 - DEEPEN DODGE ISLAND CUT AND THE PROPOSED 1200 FOOT PLATE 

DIAMETER TURNING BASIN FROM 32 & 34 FEET TO 36 FEET AND RELOCATE WESTERN 
END OF DODGE ISLAND CUT TO ACCOMODATE PROPOSED PORT EXPANSION B-18 

\nacinnUAiamiWhr\nDD DI+D~O ~ ... n tlf'lltVlrntH~A -if'l.AC.().D m.t 
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1500' - LUMMUS ISLAND TURNING BASIN 
<STATION 22+95) 

MIAMI HARBOR - PROPOSED DEEPENING PROJECT 
(51' Depth = 5 0 • P r o je c t Depth + 1' All owab I e 0 v e r depth) 

NOTE: 
1. Deepening would be in rock, side slope would be generally vertical. 
2 . All depths r e fer to Me an Lower Low W a t e r C M L L W ) which is 	 0 25 50 

I I I
approximately 0. 7 4 feet below Mean Sea Level CMSL) NGVD 29. 
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ATTACHMENT A 

Velocity and Salinity Assessment 



Miami Harbor Channel Deepening Velocity and Salinity Assessment 

Phase 1: 2D Assessment 


Investigators: Gary L. Brown (ERDC-CHL-MS) 
William L. Boyt (ERDC-CHL-MS) 
Mitch A. Granat (CESAJ-EN-HI) 

Introduction 

The Coastal and Hydraulics Laboratory (CHL) at ERDC has been tasked by the Army 
Corps of Engineers, Jacksonville District (CESAJ-EN-H) to perform a 2D numerical 
model study of the impacts of the proposed Miami Harbor deepening on velocities and 
salinity in Miami Harbor, and on velocities along the coastal ocean shoreline in the 
vicinity of Government Cut. The study had been conducted using a previously verified 
2-dimensional T ABS-MDS numerical model of Biscayne Bay and Miami Harbor. The 
computational mesh used for the Biscayne Bay study was refined in the vicinity of Miami 
Harbor, in order to more effectively capture the local bathymetry and currents. 

This report details the boundary conditions used to drive the simulation, and the results of 
comparing the velocity and salinity fields obtained for the existing harbor configuration, 
to those obtained for the planned harbor configuration. 

Model Mesh and Boundary Conditions 

The model mesh for the entire model domain is given in Figure 1. The refmed model 
mesh in the vicinity of Miami Harbor is given in Figure 2. The existing bathymetry in 
the harbor was updated to reflect the most recent survey data, given in Survey No. 01-097 
(February-March 2001). Figure 3 shows the locations ofthe various harbor 
improvements. All 6 alternatives were implemented in the plan condition for this study. 
The specific changes associated with each alternative are given as follows: 

• 	 Alternative 1: widen seaward portion of Cut-1 from 500 feet to 800 feet and 
deepen Cut-1 and Cut-2 (existing depth= 44 feet, deepen to 52 feet) 

• 	 Alternative 2: Add tum widener between Buoy #13 and Buoy #15 (existing depth 
= 42 feet, deepen to 50 feet) 

• 	 Alternative 3: expand Fisher Island Turning Basin from 1200 feet to 1500 feet 
(existing depth= 42 feet, deepen to 50 feet) 

• 	 Alternative 4: relocate western end of the main channel to allow for additional 
• cruise ship berths 

• 	 Alternative 5: widen Fisherman's Channel approximately 100 feet to the south 
(existing depth= 42 feet, deepen to 50 feet, deepening would include Cut-3 sta. 
0+00 to cut-3 sta. 42+00) 

• 	 Alternative 6: deepen Dodge Island Cut and the proposed 1200 foot diameter 
turning basin from 32 and 34 feet to 36 feet and relocate western end of Dodge 
Island Cut to accommodate proposed port expansion. 

1 
MHCD-2D_TEXT2_FINAL- 15 OCT 01 



data related to the last 14 days of the simulation (the investigation period) are illustrated 
and analyzed in this report. 

Results 

The model was run for all 5 simulations. Data were extracted for the following 
quantities, and used to generate vector and contour plots: 

• 	 A representative maximum ebb condition (chosen at hour 65) 
• 	 A representative maximum flood condition (chosen at hour 71) 
• 	 The velocity residuals, or the time-averaged velocities, averaged over the 14 day 

simulation 
• 	 The salinity residuals, or the time-averaged salinities, averaged over the 14 day 

simulation 

The representative maximum ebb and flood conditions were chosen at a period mid-way 
between the neap and spring tides. Hence they represent an average tidal condition. 

Additional data were extracted at selected locations in the vicinity ofMiami Harbor, and 
used to generate time-history plots ofvelocity, water volumetric flux, and salinity. These 
locations were chosen as follows: the vector and contour plots were inspected to 
determine locations where maximum change is observed between the existing and plan 
conditions, and locations where volumetric flux measurements can be accurately 
calculated. This inspection yielded the following locations of interest: 

• 	 Point 1 and Range 1: These are located inside Government Cut. Velocity and 
salinity data were extracted at Point 1 (located at the channel centerline, with 
existing and plan condition depths of 44 and 52 feet MLL W, respectively), and 
volumetric flux data were extracted across Range 1. 

• 	 Point 2 and Range 2: These are located inside Fisherman's Channel. Velocity 
and salinity data were extracted at Point 2 (located at the channel centerline, with 
existing and plan condition depths of 42 and 50 feet MLL W, respectively), and 
volumetric flux data were extracted across Range 2. 

• 	 Point 3 and Range 3: These are located inside the western end of the Main 
Channel, north of Dodge Island. Velocity and salinity data were extracted at 
Point 3 (located at the channel centerline, with identical existing and plan 
condition depths of40 feet MLL W), and volumetric flux data were extracted 
across Range 3. 

• 	 Point 4 and Range 4: These are located at the western end of Dodge Island 
northwest of the Dodge Island turning basin. Velocity and salinity data were 
extracted at Point 4 (located at the Intracoastal Waterway channel centerline, with 
identical existing and plan condition depths of approximately 10 feet MLL W), 
and volumetric flux data were extracted across Range 4. 

• 	 Point 5: This is located south of Dodge Island, near the proposed Dodge Island 
Cut Turning Basin. Salinity data were extracted at Point 5 (with existing and plan 
condition depths of 34 and 36 feet MLL W, respectively). 
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Two points of interest regarding maximum ebb velocity vector results include the 
noticeable change in ebb velocities west of Dodge Island (no deepening in this 
location) illustrated between Figures 7 (existing condition) and 8 (plan condition) 
and the resulting direction of ebb velocity differences in Figure 9. The existing 
and plan ebb conditions each indicate flows to the north at this location towards 
the north side of Dodge Island. Maximum ebb velocity magnitudes for the plan 
condition are reduced relative to the existing condition, possibly as a result of 
deeper depths and related higher transport along Fisherman Channel (south side 
of Dodge Island). 

As illustrated in Figure 9, plan minus existing condition ebb velocity magnitude 
differences results in the direction of the difference vectors seeming to be in the 
opposite flow direction, i.e., in this case, towards the south. This is a result of the 
"plan minus existing condition" calculation convention, i.e., when the plan 
condition velocity is reduced relative to the existing condition velocity, the 
difference vector results in an apparent negative result, or in this case, with flow 
to the south. 

This calculation convention artifact similarly explains the apparent direction 
contradiction illustrated at most of the remaining ebb vector differences illustrated 
in Figure 9, i.e., plan condition velocity is reduced relative to existing condition 
velocity. The fact that velocity did not change in the main harbor channel along 
the north side ofDodge and Lummus Islands (this portion of channel was not 
deepened for the plan condition) supports the assumption that additional transport 
occurs along the deepened plan channel to the south along Fisherman Channel. 

Maximum Flood: The maximum flood velocities for the existing and plan 
conditions are given in Figures 10 and 11, and the flood velocity differences are 
given in Figure 12. There are differences observable in Government Cut, 
Fisherman's Channel and Dodge Island Cut. The differences are generally 
smaller than the maximum ebb differences (Figure 9). All flood differences are 
on the order of 1 ftlsec or less. Similar findings of interest as described above 
(with respect to ebb flow) are also evident in the flood flow analysis. Also, there 
are no observable flood flow differences along the coastline.* 

Residual Velocities (Average Flow Hydrograph): The residual velocities for the 
existing and plan conditions are given in Figures 13 and 14, and the residual 
velocity differences are given in Figure 15. The residual velocity vectors illustrate 
the 14-day tidal cycle average, or net non-tidal circulation characteristics. 
Generally similar flow patterns are illustrated for the existing (Figure 13) and plan 
(Figure 14) conditions, i.e., Government Cut has a net outflow while Norris Cut 
has a net inflow and the locations ofvortices (ocean north of Government Cut and 
west of Dodge Island) are similarly located. The vortices on the south side of 

• These simulations were not designed to include coastal processes such as littoral currents, and hence any 
assessment of the impact of harbor deepening on coastal currents should be made with an understanding of 
this limitation. 
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Salinity Plot Comparisons 

Figures 23 -28 are plots of residual (average) salinity and residual salinity differences. 
Note that the salinity scale for Figures 23, 24, 26, and 27 ranges from 0 to 36 ppt, 
whereas the scale for Figures 25 and 28 (the difference plots) range from -0.5 to 0.5 ppt. 

Average Flow Condition: The residual salinities (i.e. 14-day average salinities) for 
the existing and plan conditions are given in Figures 23 and 24, and the salinity 
differences are given in Figure 25. The maximum differences are observed just 
west ofDodge Island Cut, with differences observable in Fisherman's Channel, 
the western end.ofthe main channel, and to the northwest of the main channel. 
The maximum and minimum salinity differences for the average flow condition 
are 0.97 ppt and -0.90 ppt, respectively. 

Based on Figures 23 and 24, residual salinity conditions indicate that for the plan 
condition residual salinity appears to intrude further west along the main 
navigation channel on the north side ofLummus and Dodge Island and north of 
Watson Island into Northern Biscayne Bay. Residual salinity intrusion on the 
south side ofLummus/Dodge Island appears to be somewhat reduced for the plan 
condition. This affect is better illustrated in Figure 25 (residual salinity 
differences) where residual salinity difference increases up to +0.3 to +0.4 ppt are 
indicated north ofLummus/Dodge and Watson Islands and +0.2 to +0.3 ppt north 
of Biscayne Island. The largest reduced residual salinity difference, -0.4 to -0.5 
ppt, is indicated along the south and west side of Dodge/Lummus Island. The 
largest increased salinity differences are located just north ofMiami River further 
to the west ofDodge Island. 

High Flow Condition: The residual salinities for the existing and plan conditions 
are given in Figures 26 and 27, and the salinity differences are given in Figure 28. 
The salinity differences exhibit a similar pattern to that observed for the average 
flow condition, but the impacts are more pronounced. The maximum and 
minimum residual salinity differences for the high flow condition are 0.97 ppt and 
-1.04 ppt, respectively. 

Salinity Time-History Comparisons: 

Figures 29 - 34 give salinity time-history comparisons between the existing and plan 
conditions for Points 1-6 (as depicted in Figure 6). The plots contain time-history 
comparisons for both the average flow condition and the high flow condition. A 
summary of some of the observed differences between the time-histories for the existing 
and plan conditions in Figures 29 - 34 are given in Table 2. These are given together 
with residual difference values taken from Figures 25 and 28: 

7 
MHCD-2D_TEXT2_FINAL- 15 OCT 01 



for the plan condition west of Dodge Island. There is no observable impact on the 
Atlantic Ocean shoreline tidal velocities in any of the simulations.* 

Subtle differences in salinity were identified between existing and plan channel 
conditions. These changes are close to detection limits and confidence levels of present 
field data collection capability and associated model assessments. The salinity 
comparisons yielded maximum salinity differences on the order of 1.0 ppt. The 
maximum differences occur just west ofDodge Island Cut, with differences observable in 
Fisherman's Channel, the western end of the main channel, and to the northwest of 
Miami Harbor. The differences observed west ofDodge Island may be influenced by the 
attenuated tidal amplitude and tidal phase lag induced by the channel deepening. The 
influence ofchannel deepening on the salinity north of Miami Harbor appears to be most 
pronounced during neap tides. 

• These simulations were not designed to include coastal processes such as littoral currents, and hence any 
assessment of the impact of harbor deepening on coastal currents should be made with an understanding of 
this limitation. 

9 
MHCD-2D_TEXT2_FINAL- IS OCT 01 



Ocean Boundary 

Figure 1: Entire TABS-MDS Mesh 



Figure 2: Finite Element Grid in the Vicinity of Miami Harbor 

//
If 
li 
!I
II 
if
II 

)jr f 

/!/)
,/J'
1!/f
':' 1) 
f! u
r\ 

Figure 3: Deepening Plan for Miami Harbor 
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Figure 6: Locations of Observation Points and Ranges 
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Figure 7: Maximum Ebb, Existing Conditions 
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Figure 8: Maximum Ebb, Plan Conditions 
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Figure 9: Ebb Velocity Difference (Plan- Existing) 
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Figure 11: Maximum Flood, Plan Conditions 
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Figure 12: Flood Velocity Difference (Plan- Existing) 
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Figure 13: Residual Velocities, Existing Conditions, Average Flow Hydrograph 
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Figure 14: Residual Velocities, Plan Conditions, Average Flow Hydrograph 



Figure 15: Residual Velocity Difference, Average Flow Hydrograph 



Figure 16: Residual Velocities, Existing Conditions, High Flow Hydrograph 

Figure 17: Residual Velocities, Plan Condition, High Flow Hydrograph 
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Figure 18: Residual Velocity Difference, High Flow Hydrograph 
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Velocity Time Series at Point 1 and Volumetric Flux at Range 1 

Note: ebb velocity and flux are designated as positive 
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Figure 19: Velocity and Volumetric Flux Time History for Point/Range 1 

Velocity Time Series at Point 2 and Volumetric Flux at Range 2 

Note: ebb velocity and flux are designated as positive 
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Figure 20: Velocity and Volumetric Flux Time History for Point/Range 2 
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Velocity Time Series at Point 3 and Volumetric Flux at Range 3 

Note: ebb velocity and flux are designated as positive 
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Figure 21: Velocity and Volumetric Flux Time History for Point/Range 3 

Velocity Time Series at Point 4 and Volumetric Flux at Range 4 

Note: ebb velocity and flux are designated as positive 
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Figure 22: Velocity and Volumetric Flux Time History for Point/Range 4 
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Figure 23: Residual Salinity, Existing Condition, Average Flow Hydrograph 

Figure 24: Residual Salinity, Plan Condition, Average Flow Hydrograph 



Figure 25: Residual Salinity Difference, Average Flow Hydrograph 



Figure 26: Residual Salinity, Existing Condition, High Flow Hydrograph 

Figure 27: Residual Salinity, Plan Condition, High Flow Hydrograph 



Figure 28: Salinity Difference, High Flow Hydrograph 



Salinity Time-History at Point 1 
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Figure 29: Salinity Time-History at Point 1 


Salinity Time-History at Point 2 
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Figure 30: Salinity Time-History at Point 2 




Salinity Time-History at Point 3 
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Figure 31: Salinity Time-History at Point 3 

Salinity Time-History at Point 4 
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Figure 32: Salinity Time-History at Point 4 



Salinity Time-History at Point 5 
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Figure 33: Salinity Time-History at Point 5 

Salinity Time-History at Point 6 
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Figure 34: Salinity Time-History at Point 6 



ATTACHMENT B 

Ship Simulation Modeling Report 



MEMORANDUMFORTHERECORD 

SUBJECT: Miami, Florida Navigation Study, Results and Recommendations 

From: CEERDC-HN-N Webb 

To: CESAJ Sylvester 

1. 	 Introduction. The Port ofMiami is located on the eastern side of the southern tip 
of the Florida peninsula, Figure 1. Port traffic is primarily cruise ship or 
containerships. 

2. 	 To allow larger cruise and container ships to call the Port of Miami, the U.S. 
Army Engineer District, Jacksonville (CESAJ) has proposed a series of 
improvements to the navigation channels. These improvements, or alternatives, 
are shown in Figure 2 and are described as follows: 

Alternative 1. Government Cut serves as the entrance channel for the port. It 
consists of a series of channel segments. It is proposed to deepen Government 
Cut from 44 to 52 ft. The deepest any of the inner harbor channels are proposed 
to be is 50 ft. The additional 2 ft is to allow for vertical motion due to waves. 
This alternative also widens the seaward portion of Cut 1 from 500 to 800 ft. An 
additional bend widener, on the northern side of the tum between Cuts 1 and 2 is 
also proposed. 

Alternative 2. To ease the tum between Government Cut and Fisherman's 
Channel, a widener on the south side of Government Cut, just inside the jetties, 
was proposed. The proposed channel would be 50ft deep. 

Alternative 3. Expand Fisher Island Turning Basin from 1200 ft to 1500 ft. Ships 
turning to back into Fisherman's Channel will use the enlarged turning basin. The 
proposed turning area will be 50ft deep. 

Alternative 4. To allow additional cruise ship berths on the north side of the main 
channel, CESAJ proposes to shift the western end of the main channel south. 
This will allow ships transiting to the turning basin to pass ships docked at the 
proposed berths. This improvement would not be deepened and will remain at ?? 
ft. 

Alternative 5. Widen Fisherman's Channel 100 ft to the south. This will allow 
beamier containerships to pass vessels docked along the Fisherman's Channels 
p1ers. 

Alternative 6. Deepen Dodge Island Cut and the proposed 1200 ft turning basin 
to 36ft. The western end of Dodge Island Cut will be swung southward to 
accommodate proposed port expansion. 



3. 	 In order to evaluate the six improvements proposed for Miami Harbor, a 
navigation study consisting of real-time ship simulation modeling was 
undertaken. Because of their proximity to the project site, the study was 
contracted to the Simulation Research Analysis and Training (STAR) Center in 
Fort Lauderdale, FL. The online testing for the simulation study was conducted 
during the fall of 2000. 

4. 	 The design vessels used during the simulation runs are shown in Table 1. 

Table 1. Design Vessels for Miami Simulation Runs 
Name Type Length (ft) Beam (ft) Draft (ft) 
Susan Mrersk Container 

Ship 
1139 141 44 

Jutlandia Container 
Ship 

965 106 38 

Atlantic Class Container 
Ship 

950 106 38 

Nordic 
Empress 

Cruise Ship 692 113 22.5 

Destiny Cruise Ship 892 117 27 
Voyager of 
The Seas 

Cruise Ship 1020 156 29 

5. 	 Results. Results ofthe real-time simulation testing are presented as track plots in 
Figures 3 - 31. These track plots and pilot ratings (Appendix I) constitute the 
data analyzed in this report. 

6. 	 Container ships, Inbound to Berth 110. Track plots for container ships inbound to 
Berth 110 are presented in Figures 3-6. The composite track plot of the 
Jutlandia inbound to Berth 110 with flood tide and 15 knots wind from the 
northwest is shown in Figure 3. This scenario corresponds to STAR run M02. 
Two of the ships left the channel while transiting the Government Cut. One ship 
left the north side of the channel when entering the bend widener between Cuts 1 
and 2. The other ship left the channel on the north side when leaving the same 
bend widener. One ship left the south side ofFisherman's Channel while backing 
towards the berth. 

7. 	 The composite track plot of the Susan Maersk transiting the proposed channel 
under the same conditions is shown in Figure 4. Alternatives 1, 2, 3 and 5 were 
tested in this exercise, which corresponds to STAR run MO1. One ship left the 
north side of the Government Cut channel when entering the bend widener 
between Cuts 1 and 2. Two ships utilized the extra widener on the northeast side 
of Cut 2. The ships took advantage of the extra 100 ft on the south side of 



Fisherman's Channel provided by Alternate 5. None of the ships left Fisherman's 
Channel while backing to Berth 110. 

8. 	 The composite track plot of the Jutlandia inbound to Berth 110 with ebb tide and 
15 knots wind from the northwest is shown in Figure 5. This scenario 
corresponds to STAR run M04. One ship left the south side of Cut 1 and several 
ships left the south side ofFisherman's Channel while either turning or backing to 
Berth 110. 

9. 	 The composite track plot of the Susan Maersk transiting the proposed channel 
under the same conditions is shown in Figure 6. Alternatives 1, 2 and 5 were 
tested in this exercise, which corresponds to STAR run M03. One ship crossed 
the south side of Cut 1 by about 15 ft, but in general, the Susan Maersk runs 
remained in the channel while transiting the Government cut due to the flare 
proposed in Alternative 1. The tracks of the ships transiting Cut 1 are consistent, 
rather than erratic as the runs shown in Figure 5 were. None of the ships left the 
channel while turning in the Fisher Island Turning Basin, or while backing to 
Berth 110. 

10. Container ships, Inbound to Berth 120. Track plots for container ships inbound to 
Berth 120 are presented in Figures 7- 11. The runs were started with the ship 
inside the jetties to save simulation time and allow more conditions to be tested. 
This was possible because the Government Cut was tested in the scenarios shown 
in Figures 3-6. The composite track plot of the Jutlandia inbound to Berth 120 
with flood tide and 15 knots wind from the northwest is shown in Figure 7. This 
scenario corresponds to STAR run M06. None of the vessels left the authorized 
channel limits while transiting Fisherman's Channel. One ship crossed the 
channel limits while turning in the Lummus Island Turning Basin. 

11. The composite track plot of the Susan Maersk transiting the proposed channel 
under the same conditions is shown in Figure 8. Alternatives 2 and 5 were tested 
in this exercise, which corresponds to STAR run M05. None of the vessels left 
the authorized channel limits while transiting Fisherman's Channel. One ship 
crossed the channel limits while turning in the Lummus Island Turning Basin. 
The simulation observer reported this was due to excess speed. 

12. The composite track plot of the Jutlandia inbound to Berth 120 with ebb tide and 
15 knots wind from the northwest is shown in Figure 9. This scenario 
corresponds to STAR run MOS. One ship left the south side ofFisherman's 
Channel while passing the ships docked at Berths 100 and 110. The simulation 
observer reported this was due to the pilot increasing ship speed in anticipation of 
a stronger ebb tide. Two ships crossed the channel limits while turning in the 
Lummus Island Turning Basin. 

13. Extra Susan Maersk Run. I will add this later. There is a discrepancy in the 
STAR data. 



14. The composite track plot of the Susan Maersk transiting the proposed channel 
under the same conditions is shown in Figure 10. This scenario corresponds to 
STAR run M07 and examines Alternatives 2 and 5. Although two ships came 
within 10 ft of the southern edge of Fisherman's Channel, none of the vessels left 
the authorized channel during this exercise. 

15. Cruise Ships to Biscayne Island Turning Basin. Composite Track plots of cruise 
ships transiting Government Cut to call at berths near the Biscayne Island Turning 
Basin are shown in Figures 12- 15. The Voyager of the Seas, an Eagle Class 
cruise ship drawing 29ft was used for all simulations of this scenario. The main 
purpose of this scenario was to evaluate Alternative 4. 

16. The composite track plot of the Voyager of the Seas inbound, in the existing 
channel, with flood tide and a 15 knot wind from the northeast is shown in Figure 
12. This scenario corresponds to STAR exercise M13. Several ofthe runs left 
the north side of the bend widener in the Entrance Channel. However, none of the 
ships would have grounded due to their draft of 29 ft. Two of the ships left the 
south side of the channel as they approached the turning basin. However, none 
would have grounded because this area is a deep as the navigation channel. 

17. The composite track plot of the Voyager of the Seas, transiting the proposed 
channel, under the same environmental conditions, is shown in Figure 13. 
Alternatives 1 and 4 were tested in this exercise which corresponds to STAR test 
M14. Although this vessel is not restricted to the authorized channel limits in 
Cuts 1 and 2, the ship did not leave north side of the bend widener by as much as 
the runs shown in Figure 12. Although several ships came close to the channel 
limits, none of the ships left the Main Channel. 

18. The composite track plot of the Voyager of the Seas inbound, in the existing 
channel, with an ebb tide and a 15 knot wind from the northeast is shown in 
Figure 14. This scenario corresponds to STAR exercise M15. Several ofthe 
ships left the Government Cut, but this is not significant due to their 29 ft draft. 
Several runs also left the southwest portion of the authorized limits Main 
Channel. This is the berthing area. None of the ships would have run aground. 

19. The composite track plot of the Voyager ofthe Seas inbound, in the proposed 
channel, with an ebb tide and a 15 knot wind from the northeast is shown in 
Figure 15. This scenario tested Alternatives 1 and 4 and corresponds to STAR 
exercise M16. One pilot began his approach to the Government Cut further north 
than the other pilots. This was done at his request because he felt he would be 
further north in real life. Other than ship which began the simulation further 
north, none ofthe ships left the Government Cut. None of ships had any 
difficulties maneuvering through the Main Channel. 



20. Cruise Ships to Berth 195. Composite Track plots of the Nordic Empress and the 
Destiny transiting Government Cut to call at berth 195 are shown in Figures 16
19. The Nordic Empress draws 22.5 ft and the Destiny draws 27ft. This scenario 
evaluates Alternatives 2, 5 and 6. 

21. The composite track plot ofthe Nordic Empress inbound, in the existing channel, 
with ebb tide and a 15 knot wind from the southeast is shown in Figure 16. This 
scenario corresponds to STAR exercise M10. Three of the four ships left the 
south side ofFisherman's Channel across from Berth 110. One ofthe ships left 
the turning basin. 

22. The composite track plot of the Destiny inbound, in the proposed channel, with 
ebb tide and a 15 knot wind from the southeast is shown in Figure 17. This 
scenario tested Alternatives 2, 5 and 6 and corresponds to STAR exercise M09. 
None of the ships used Alternative 2 while making the turn from Government Cut 
to Fisherman's Channel. None of the ships left Fisherman's Channel while 
passing the ships at Berths 100 and 110. One pilot chose to turn his ship in the 
Lummus Island and back to the berth. Two of the ships left the channel between 
the Lummus Island Turning Basin and the Dodge Island Turning Basin. Both 
ships left the channel by about 50 ft. One of the ships leaving the channel was the 
ship backing to the berth. One of the ships turned too far east and left the Dodge 
Island Turning basin by about 30 ft while turning. The other two ships easily 
turned in the area provided. 

23. The composite track plot of the Nordic Empress inbound, in the existing channel, 
with flood tide and a 15 knot wind from the southeast is shown in Figure 18. This 
scenario corresponds to STAR exercise M12. One of the ships left Fisherman's 
Channel while passing the ships at Berths 100 and 110. One pilot (the same pilot 
as in Figure 1 7) chose to turn his ship in the Lummus Island and back to the berth. 
Two of the ships left the Dodge Island Turning Basin. 

24. The composite track plot of the Destiny inbound, in the proposed channel, with 
flood tide and a 15 knot wind from the southeast is shown in Figure 19. This 
scenario tested Alternatives 2, 5 and 6 and corresponds to STAR exercise M11. 
None of the ships used Alternative 2 while making the turn from Government Cut 
to Fisherman's Channel. None ofthe ships left Fisherman's Channel while 
passing the ships at Berths 100 and 110. One pilot (the same pilot as in Figures 
1 7 and 18) chose to tum his ship in the Lummus Island and back to the berth. 
One of the ships left the channel between the Lummus Island Turning Basin and 
the Dodge Island Turning Basin, by about 40 ft. One of the ships turned too far 
north and left the Dodge Island Turning basin by about 60 ft while turning. The 
other two ships easily turned in the area provided. 

25. Container ships, Outbound from Berth 120. Track plots for container ships 
outbound from Berth 120 with flood tide are presented in Figures 20- 23. The 
runs were stopped with the ship inside the jetties. This was done to save 



simulation time because outbound ships do not have problems transiting 

Government Cut. 


26. The composite track plot of the Jutlandia outbound from Berth 120 with flood tide 
and 15 knots wind from the southeast is shown in Figure 20. This scenario 
corresponds to STAR run M18. Two of the ships left Fisherman's Channel while 
passing the ships docked at Berths 100 and 110. The composite track plot ofthe 
Susan Maersk transiting the proposed channel in the same conditions (Fig re 21) 
shows none of the ships left the channel. The Susan Maersk did not use 
Alternative 2. 

27. The composite track plot of the Jutlandia outbound from Berth 120 with ebb tide 
and 15 knots wind from the southeast is shown in Figure 22. This scenario 
corresponds to STAR run M20. Three ofthe four ships left Fisherman's Channel 
while passing the ships docked at Berths 100 and 110. The composite track plot 
of the Susan Maersk transiting the proposed channel in the same conditions (Fig 
re 23) shows none of the ships left the channel. The Susan Maersk did not use 
Alternative 2. 

28. Cruise Ships, Outbound through the Main Channel. Track plots of cruise ships, 
outbound through the Main Channel are presented in Figures 24-27. This 
exercise examines Alternatives 2 and 5. All runs, both existing and proposed, 
were completed with incident. Any vessels that cross the channel limits did so in 
an area where the water was at least as deep as the navigation channel. 
Alternative 2 was not used. 

29. Cruise Ships, Outbound through the Fisherman's Channel. Track plots of cruise 
ships, outbound through Fisherman's Channel are presented in Figures 28- 31. 
This exercise tests Alternatives 2, 5, and 6. 

30. The composite track plot of the Nordic Empress outbound, in the existing 
channel, with flood tide and a 15 knot wind from the southeast is shown in Figure 
28. This scenario corresponds to STAR exercise M26. One ship cross the 
channel limits between the Dodge Island and Lummus Island Turning Basins. 
One ship crossed the limits ofFisherman's Channel will passing the ships docked 
at Berths 100 and 110. 

31. The composite track plot of the Destiny outbound, in the proposed channel, with 
flood tide and a 15 knot wind from the southeast is shown in Figure 29. This 
scenario corresponds to STAR exercise M25. One ship crossed the channel limits 
between the Dodge Island and Lummus Island Turning Basins. One ship crossed 
the limits ofFisherman's Channel will passing the ships docked at Berths 100 and 
110. 

32. The composite track plot of the Nordic Empress outbound, in the existing 
channel, with ebb tide and a 15 knot wind from the southeast is shown in Figure 



30. This scenario corresponds to STAR exercise M28. One ship touched the 
edge of the channel on the northwest end of Lummus Island Turning Basin. One 
ship crossed the limits ofFisherman's Channel. 

33. The composite track plot of the Destiny outbound, in the proposed channel, with 
ebb tide and a 15 knot wind from the southeast is shown in Figure 31. This 
scenario corresponds to STAR exercise M27. One ship crossed the channel limits 
between the Dodge Island and Lummus Island Turning Basins. One ship crossed 
the limits ofFisherman's Channel will passing the ships docked at Berths 100 and 
110. 

34. Pilot Questionnaires. The pilots' final questionnaires are included as Appendix 
A. The pilots were supportive of the channel improvements tested, but did have 
some concerns about wind/current combinations not tested. 

35. Conclusions and Recommendations. Based upon the results of the simulator 
study, the following conclusions and recommendations are given. 

36. Alternative 1. Widening the seaward end of Government Cut 1 allowed 
additional room for the vessel to adjust to Gulfstream currents and greatly reduced 
the number of containerships leaving the authorized channel during simulation 
runs. Alternative 1 is recommended. Modifications to Alternative may be 
considered provided they are examined in real-time simulation exercises. 

37. Alternative 2. Alternative 2 was not used during any of the simulated exercises. 
Alternative 2 is not recommended. 

38. Alternative 3. Alternative 3 provided adequate room for the Susan Maersk to tum 
and back into Fisherman's Channel and is recommended. The ships did not use 
the northernmost portion of the basin. However, additional simulation runs 
should be conducted prior to considering any reduction in Alternative 3. 

39. Alternative 4. Alternative 4 is recommended to allow addition cruise ship docks 
on the western end of the main channel. 

40. Alternative 5. Alternative 5 provided additional room while passing berthed ships 
and was used during nearly every proposed condition test in Fisherman's 
Channel. Existing condition runs showed frequent grounding across from Berth 
100 and 110. Alternative 5 eliminated those grounding, even with the larger 
containership. Alternative 5 is strongly recommended. 

41. Alternative 6. The Dodge Island Turning Basin provided adequate turning area 
for the Destiny. However, a number of ships left the south side of the channel 
segment between Lummus Island Turning Basin and Dodge Island Turning Basin. 
We recommend Alternative 6 on the condition that the southern edge of that 
segment is widened by 50 ft. The widening is shown in Figure 32. 
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Special Note regarding the absence of Figures 3 through 32. 

Figures 3 through 31 illustrate the composite ship tract plots generated 
using different vessels under varying conditions. There are inbound 
and outbound plots using the existing port configuration and the 
proposed port configuration. For the Ship Simulation Modeler, these 
plots are valuable in evaluating the adequacy of proposed changes in 
channel widths (including wideners) and channel depths. 

Further, some of the Pilot Associations operating at Florida ports have 
objected to public release of the ship tract plots because they contain 
proprietary information. Copies of the ship track plots from the 
simulation study are held on file at the Jacksonville District office. 
Point of contact is Philip Sylvester (904) 232-1142. 

Figure 32 shows the widening segment of the channel between the 
Lummus Island Turning Basin and the Dodge Island Turning Basin and 
this Alternative was eliminated during the plan formulation process. 



RTM STAR Center 	 Miami Operational Evaluation 2000 

Miami Operational Operation 
Final Evaluation Comments 

NaEDe.____________________________ _ Date_________ 

1) 	 Were there any differences in the response of the simulated ship model when compared to 
your experience with the actual ship. If so, please indicate how this difference has 
affected the results of the simulation study. Ifyou have never maneuvered the actual 
vessel, please respond with "N/A" 

2) 	 The entrance channel between buoys 1 and 2 was widened at the seaward end. Did it help 
to funnel inbound and outbound traffic into and out of the channel ? Did you notice 
any significant handling difference in Cut #1 or #2 channel deepening? 

3) 	 The Fisher Island turning basin was widened by 400 feet to 1600 feet and dredged to 50 
feet. Do you feel that this improvement better facilitated turning in the basin? Do you 
prefer the use of this turning basin or Lummus Island basin for container vessels? 
Why? 

4) 	 Fisherman's Channel was widened about 100' to the South, deepened to 50 feet. Do you 
feel this will easier passage with ships alongside the dock. Higher maneuvering 
speeds and less surge at the dock? 

Page 1 of2 



RTM STAR Center 	 Miami Operational Evaluation 2000 

5) 	 Western end of the Main channel was relocated south to allow berthing at Watson Island. 
Did you think this provides ample room to and from the turning basin? Please 
explain. 

6) With the improvements Dodge Island Cut and Dodge Island turning basin; do you think 
this provides ample room to maneuver vessel to and from berth 12? Please explain. 

7) Additional Comments: 

--··--·"' ...... 

Page2 of2 
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Correspondence 




~.. . .•. 

ZDII POitT ~WARD. • MIAMe. rLOAtDA 331:31 • TCI.CftMONC ~OiiJ 37a• ...N • CA8L1:: MIAMIPILOT 
. . 

'1/7/ft-
-· 

. . . t'\t.."' c."( 
:l\...o .,..~f.~.-
F"Cop\1.~ ..,. ye4i~ 
LkLWifJ c.._~..c. 

f\.'fr. aaucte Bullock '-Co~·+ ~ (~-RL~ 
' • ,...,ftS ~ l't VO.'ict : ·Assislant Port Dbctor 

1015 N. AIISCdoa Way """-l. 
Miami, Plorida.33132 

Dear Claude. 

In order to assilclho seaport indetcnninias its aoods tor 1bturodrecfsia8pojecti,-Cba Biscayne _ 
Bay PlloiS Assocladon ldbmJIIdlo following recommencfation We bcJicvo1batas the channel 
is deepened It Js Yita11J lmporcant that the chamacl also be widenccl. ·As )'0\1 kDow Miami- is one 
ofthe busiest ports Ja tho Dllioa. Last Yt:lt our association haadlecl ovct9800 ship moVements. 
The wodcls Jaqest cndse aml containerships call bcre on·a-replarbuis. 

-..---- .... ~ -·· We have idcAtified tine spcclfac areas mthe cbaane1 Cbat need to be widened. I bave~osed 
charts for each o!daeso ezas 8DCI hiJiaUshted that portiou otthe cbaDAOI we feel should be 
widened. 

The first and most cddcal =a Is Cho main channel entnmcoSt-OUter Bar Cut. Tbe curmnts in 
this an:a an: variable llld11Dpredictablc. putting fatBc dc:er. draft.~arc at risk when ma,klng 
their approach to MJaml. Sovcml Maenk CODtaiaerveaels have 81mact, IPOUfKiecl offofbuoy 
•1". Our recoiiiiiW\datlls to create a~ cotraDcc cbmncl wlthaa 100 foot wldc..Cidmnce. 

Tho second uea·ot~Json tho soudi~·ofg~c:atWwCiedbeleba·l3 8Dd 
beacon 15. TbJs fsaa Ilea wbero ships III'C lWDiD&fiom ono cb8Mcl Jato aaoiher. The stmng 
currcots in·this an:acomponadaclby the necessity Coc the slap to l.oaslitdci speed as possible, 
analccs it importallt tor tho sblp to have as much swbJaink. .Oam as potSiblc. On at lease thn=c 
occasions that I know o( qboatsassistillg Ships ia tbis area bave grounded and sustalnecl 
damage. Our recommeadatloa Is to widca the cbaDnc1 as much as possible between beacons 13 
and IS. . -

FinaUy. L"mmus JsiiDd Cui just soulh oftbc patty craDC uashould be widCAed. At the 
prasem time lbipl taansida& tbla area pass Oldrcmely close to waals clocbcl at the gllitry benhs. 
This results in a •nrg~Da• efrect on lhD ships at 1be dock. Also. aU too fi'cqucatly, ..,are 
encountering vassels docked at Lummu.! Island with their cnmes SWUJl3 outboant 90 de~ 

~.:. 



• ~-!'fl'.,-·· ·"«:::. 

chcreby· blocldna a ,POitlon otdaochannol. Oi\!Cil abe variables ofwil.ld, current. abip...cliaft. . 
otc..lhls createsmi&IISdacoiilldoa. OarnCommc:Ddadoa is to utcad abo soutJari·~ot 
Lummus Island Cut 100..fbdhcrto daotoUih. ;; . . . 

lam CCitalD tbat Choso «ddaaa t:luiDMt impmvcalaltl.wiD enh~~JCe the COI1UilCida1 viabiut.r of 
1hc Port otMiaml. Please teal.lte to call meltyou haw any qucsdons. 

Siuceroly, · 

/~ /e:<:IC'_.••~v· 
Robert K. Brownell 
chainnan 
Blscayao Bay Plloes 

Eacl.:2 
cc: Captain ofChe Pol1 
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JUL 16 2.001 

Planning Division 
Plan Formulation Branch 

Captain John R. Fernandez 

Biscayne Bay Pilots 

2911 Port Boulevard 

Miami, Florida 33132 


Dear Captain Fernandez: 

The enclosed drawing contains modifications to the proposed study alternatives 
based on the recommendations of you and Captain Stephen McDonald at the Port of 
Miami offices on May 16, 2001. The enclosed drawing includes modifications to 
altematives1, 2, 3, and 5 that will either avoid or reduce impacts to environmental 
resources. 

Approval of those proposed changes by the Biscayne Bay Pilots association will 
allow us to continue calculations for our quantity and cost estimates. Please provide a 
written response by July 23, 2001. 

----~ ·-- Contact Jerry Scarborough at 904-232-2042 or Philip Sylvester at 904-232-1142 
if you have any questions concerning the proposed changes. Thank you for your 
continued support and assistance. 

Sincerely, 

Richard E. Bonner, P.E. 

Deputy District Engineer 

for Project Management 


Enclosure 




Copy Furnished: 

Ms. Amy Kimbaii-Murley, AICP, The Curtis &Kimball Company, 4101 Laguna Street, 

Coral Gables, Florida 33146 


Carl E. Fielland, Port Engineer, Port of Miami, 1015 N. America Way, 2nd Floor, Miami, 

FL 33132 

bee: 

CESAJ-PD-PN (D. Powell) 

CESAJ-EN-HI (Choate) 

CESAJ-EN-HI (Sylvester) 

CESAJ-EN-DL (Henderson) 
 " 

7-1-IJ/ 7itJP Poweii/PD-PN/sL.,J ~fbi 
chmidt/PD-PN 

~ train/PD-P 
ylvester/EN-HI 

~ "fl-choate/EN-HI 
~ Henderson/EN-OL 

~ck/PD
,A..~Scarborough/DP-1

[,{)Y Dollar/DP-A 
Bonner/DP 

____ ... -- ,._ 

L:\group\pdp\Pilots_ltr.doc 
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<IJuly20, 2001 -I 
i 

' 
' 

i ' _,
i 
I I 

' 
;' ' Richard E. Bonner, P.E. I 

Deputy District Engineer 
I 


For Project Management 
 I
:

Department ofthe Army ! 

P.O. Box 4970 ! 
•· 


Jacksonville,Fl.32232-0019 ...! - L 

f : 

I -:! 
• ! 

t 
. I 

Dear Mr. Bonner, 

Please be advised that the Biscayne Bay Pilots 'approve the proposed modifications to the-! 


alternatives 1,2,3 and 5. , 

·- .. Should you need further assistance ple.as~ feel ~Ae -to-~aP on Captain McDonald or myse~
h-~~1~~ ·';' :' .. - - ->; ~ --. -- 1 


Sincerely, . ·\;j;,' .;; '{f~ · ' j '
.. 
4~~ -<_.·. _, o'·-'i ' J 

Biscayne Bay Pilots -~ - -- - !..1·: 
i 
I 
I 

-I 



Bis lf' t ,,.N~., T.),AY PILOT· Q·.... 'L' .l~ .Ji. J.: . .LA ld! Ji.. . . . .:::.:7 

~Ekfll~-¥'~~/.9// 

2911 PORT BOULEVARD · MIAMI, FLORIDA 33132 · TELEPHONE (3051 375-9453 • CABLE: MIAMIPILOT 

May 14, 2003 

Mr. Rene Perez 
Project Manager 
U.S. Army Corps of Engineers 

PO Box4970 

Jacksonville, Florida 32232 


Dear Mr. Perez: 

The Miami harbor pilots wholeheartedly endorse all components of the Locally 
Preferred plan to deepen and widen the Miami ship channel. 

Large newly constructed vessels ate routinely arriving at ports of can with drafts 
in excess of 46 feet. If the Se.aport·of Miami is to remain a vi~bl'9.and competitive 
destination for ocean-going CQrnmerce on the eastern seagoa1d~lhen the outer 
channel should be dredged tb preferably 52 feet and the inner channel deepened 
to 50 feet. 

The proposed widening of the chcmnel (cut 1 from 500 feet to 800 feet) is needed 
to ensure safe transit of the large· post pan·amax ships, With a length of 1138 
feet and a beam of 141 feet, tn~s~-lessels wfll,en~ounter strong cross currents 
r~quiring a leeway or gr,ab:.angl~ qf 10 to _15 d~egrees to stay in the channel. This 
. slgniftcar;~~lyipcrei:lSieS:~~-effe:ctiYe 'be~m~. W.t9ening Fishermen's Channel a~ 

additional;,10(lfeeti!n;t~o~lier crftfcal "ni~?t'.' The . . channer· . . 

provides only.1QQ·to·t2(fJe.et ofopen water . vessel·· 

(141 feet) u~lng tug assistance VJa$ to pass anoth.etoertnea~v·~~:l!~~~gum:~!f~.f: 

beam. lncr~~sing the wfdth woufd reduce the ' • . 

and shoul&:~}ltlWfo.rf)~e: r®t1oepaS$ag·es;·· · ···. '··::. 


.. ···-·· . . . ··.·'. . 

If the Miami pilots ~an be of ~ny assistance please cont~~~:.ys~.. ,, 
•• -· . • . : ~- . .. 

' . 
Thaqk you. · 

;?cZ/;¥'0~1 
Michael M. Wiegert 
Vice Chairman 

.· 
· 

.. •.·,..,_ ... 

··• : :_ ~;_. -'!' ••· • ' • 

http:cont~~~:.ys
http:only.1QQ�to�t2(fJe.et
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BORINGS 




Hole No.CB-MIAX-3 
1IN::. [ ALLATION SHEET IDRILLING LOGj~~~~~ Atlantic Jacksonville District 

1. PROJECT 10. SIZE AND TYPE OF BIT See Remarks 
Miami Harbor Deepening - Rock Claim 11. DATUM FOR ELEVA I ION SHOWN I TBM or f'IIS~J 

2. LOCATION (Coordinates or Station} Mean Low Water. 1.31 ft. below NGVD 
X=798750. Y=520755 12. MANUFACTURER'S DESIGNATION OF DRILL 

3. DRILLING AGENCY Failing 1500 
Corps of Engineers 13. TOTAL NO. OF OVERBURDEN SAMPLES I AKtN 

4. HOLE NO. (As shown on drawing title disturbed: 1 undisturbed: 0 and file number) CB-MIAX-3 
14. TOTAL NUMBER OF CORE BOXES I5. NAME OF DRILLER 
15. ELEVATION GROUND WATER Tide +1.4R. Gordon 
16. DA 11: HOLE STARTED COMPLEl ED 

4/13/93 4/13/93 
6. DIRECTION OF HOLE 

[81 VERTICAL 0INCLINED 
17. ELEVATION TOP OF HOLE 47.1 Ft. 

7. THICKNESS OF BURDEN 0 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 40% 

8. DEPTH DRILLED INTO ROCK 0 Ft. 19. SIGNA I URE OF GEOLOGIST 
9. TOTAL DEPTH OF HOLE 12.5 Ft. J. Gentile 

0
ELEV. DEPTH z w 

(!) 
w_, 

41.1 0.0 
o" 

0 0 

0 


0 0 

0
- 0 0 
0 

0 0 

l<>oo 
0 


0 0 

0 


-
. 0 0 

0 
0 0 

0 
0 0 

jo 0 0 

0 


0 0 


-

o_..52.1 5.0 

-

-

-

-

-

59.6 12.5 

-

-

-

-

-

-

-

-

wa: 
..JUJCLASS! FICA TION OF MATERIALS ORJ: CL.tD(Description) REC :::E:::E 
<:::>% CllZ 

CARBONATE SAND, Fine to 
coarse, sand sized shell and 
limestone fragments, trace of 
silt, tan, little gravel sized shell 
fragments, trace of gravel sized 
limestone fragments. (SW) 

40 I 

No Sample, washed to top ,of 
rock. 

-~oRe 

Hard Rock below -59.6 

Soils are field visually classified 
in accordance with the Unified 
Soils Classification System. 

-

ENG FORM 1838 PREVIOUS EDITIONS ARE OBSOLETE. lPROJECTMAR 71 

REMARKS 

Bit or Barrel 


-41.1 

2 inch Sampler 

-52.1 

OF I 

Cll -3:. o _, 
to 

0 
1 

-
9 

13 h 2.~ 

11 
1

14 

5 

1

1-7.E 

Washed with open rods and water 1

r-10 

r 

-59.6 
12.

Refusal at -59.6 

300# Hammer With 18" Drop Used 
On 2" x 5' Sampler t 

1-15 

t 

- 17. 

-

1-20 

1

1-22

IHOLE NUMBER 
Miami Harbor Deepening - Rock Claim CB-MIAX-3 



DRILLING LOG r·s~~th Atlantic 
II.I'IIU~I:.I,;I 

Miami Harbor Deepening and Widening 
"- LUI,;A tlUI'I rc;oor4111/Jtes or ::.rllrtOII/ 

X=955,950 Y-520,793 
IJ, UULLli'IU Al:ii:.NI,;l 

Corps of Engineers 
4. KUI;~_I'IU. IA_S S!"'WII 011 (lfllllfln{J title 

lltld fill nueerJ CB-MHOI-01 
'6. NAME OF DRIUEII 

Pickett 
e. DIRECTION OF HOLE 

I8J VERlJCAL 0INCLINED 

7. THICKNESS OF BURDEN 1.0 Ft. 
8. DEPTH DRILLED INTO ROCK 10.2 Ft. 

8. TOTAL DEPTH OF HOLE 11.2 Ft. 
0

ELEV. DEPTH z w 
t!) 
w 
...J 

-39.5 0.0 

1.0 
li_

-40.5 
-

-

-

-

-

-

-

-
-50.7 11.2 

-

-

-

-

-

-

-

-


-
f.tA ~~-

CLASSIFICATION OF MATERIALS 
(Descrlptionl 

LIMESTONE, broken, lt. brownish 
gray. 

LIMESTONE, fossiliferous, some 
coral, mod. to highly weathered, 
hard to very hard, highly pitted 
and vuggy with small to large 
vugs, lt. gray. 

.,_ Fragmented: 1.0' - 1.4', 2.0' 
2.7', 3.3'- 6.0', 6.3'- 6.8', 7.1' 
7.7', 8.4' - 9.2'. 

Low angle breaks with irregular 
surfaces: 1.4', 2.0', 2.7', 3.3', 6.0', 
6.3', 6.8', 7.1', 7.7', 8.4'. 9.2 to 
11.2 ft core loss. 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

PREVIOUS EOlTlONS All/E. OBSOLETE. 

Hole No.CB-MH01-01 
""'"I ALLA 11UI'I SHEET 1 

Jacksonville District 
10. SIZE AND TYPE OF BIT See Remarks 

,UA IUl'! t lilt t:.LI:.VA UUI'I liii1UIII'I I I- 01' lf:iL/ 

MLW, Horizontal Datum: NAD83, FLE 
• ..,.,....- ,... 1 uno;n <> ...,.,.• ...,,. 1&un ur UKlLL 
Failing 1500 

,•- IUIAL I'IU. IW 1lliA..f'LES TAI\I:.N 
disturbed: I undisturbed: 0 

l.ot. TOTAL NUM8ER OF CORE BOXES I Of 1 

16. ELEVATION GROUND WATER Tidal 
I"'· DATE 11ULE liiTAKII:.D l;iiiMf'LETI:.D 

01/28/01 01/28/01 
17. ELEVATION TOP OF HOLE -39.5 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 80.4% 

IPROJECT 

........... 
~ 
J. Arthur, PG 

wa: 
~0~ 
REC ~i•:::.X cnz 

53 I 

100 

1- BOX I 

80 

-
0 

dUK 

-39.5 

REMARI<S 

Bit & Barrel 


Split Spoon 
-40.5 

SPT 0.5 ft into rock. 

OF 1 

en -

~~ 
...J 
ID 

60 

65 

35 

Hyd. Press: 300 PSI, H20 Return: 0% 

D.T.= 13 min., RQD=22% 


Note: Used modified ROD rock sections 

less than 4" were counted if they 


were part of a hard rock area broken 

because of vugs. 


-45.5 

Hyd. Press: 300 PSI, H20 Return: 0% 

D.T. = 23 min 


RQD= 1.5/4.0 = 37.5% 


-49.5 

Hyd. Press: 300 PSI, H20 Return: 0% 

Drilling Time: 11 min


-50.7 

140# hammer w/30" drop used with 
2.0' spH spoon (I 3/8" I.D. X 2" 
O.D.). 

4"X 5.5' core barrel with diamond 
bit 

IHOLE NUMBER 
Miami Harbor Deepening and WideninQ CB-MHOI-01 

" 

-

-2.5 

-

t-s 

1

-7.5 

1

I0 

I-I12.5 

-
_,

5 

-

H7.5 

f 

20-· 

-


22.5 -· 




DRILLING LOG I South Atlantic 

• "=~~arbor Deepening and Widening 
,<!. LIXOA liON f(;ODrallllltlll or RIJI/0111 

x-954,633 Y=520,416 
IJ. IJRILLINii Aljf:NCT 

Corps of Engineers 
14. HOLt_NO.__~! •!'own on a11W/IJQ rme 

111H1 fie ~rJ CB-MHOI-02 
IIi· NAill& 01" UlllLLtK 

Pickett 
8. DIRECTION OF HOLE 

i:8:JVERTICAL 0INCLINED 

7. THICKNESS OF BURDEN 4.5 Ft. 

8. DEPTH DRILLED INTO ROCK 0.0 Ft. 

8. TOTAL DEPTH OF HOLE 

0
ELEY. DEPTH z w 

(!) 

~ 
-48.4 0.0 

z~:-:.-:·. 
:'i·::·: 
.~!:~:::-
-:~.-~~~ 
:;.·:.·.·.·:.· 
............·
-
.:_~::.::'. 

-~~::.~~ 

- {~i 
.: !•":' ~-52.9 4.5 

-

-: 

-

-

-

-

-

-

-

-


-


-


-

-

-

4.5 Ft. 

CLASSIFICATION OF MATERIALS 
(Description) 

SANO, fine to medium, poorly 
raded, calcareous, light gray. 

SP) 

Notes: 

I. Soils are field visually 
clas.sified in accordance with the 
Unified Soils Clasification 
System. 

Hole No.CB-MH01-02 
..............u.. 
 SHEET I 

Jacksonville District OF I 
10. SIZE AND TYPE OF BIT See Remarks 
111. uA 1Ulll r- uK t:LEVA IIIJI'I ::>MUIIN ''"" or 19/iLI 

MLW, Horizontal Datum: NADB3, FLE 

I'"· """'ur-Al.i 1unc.n ::> """"''""" '"'"' ur- UKlLL 
Failing 1500 

tJ. TOTAL NO. OF , SAMI'Lt:S IA~l'l 
disturbed: 2 undisturbed: 0 

t41. TOTAL NUMBER OF CORE BOXES I of I 

t6. ELEVATION GROUND NATER 
IIJ, UAit nuLt ::OIAKII:U I,;UI'It'LI:II:U 

03/01/01 03/01/01 

t7. ELEVATION TOP OF HOLE -48.4 Ft. 


t8. TOTAL CORE RECOVERY FOR BORING 20% 
• ,.,....,.,""" ur '"""n''-' un 
J. Arthur, PG 

......wa: 
C/)....IW REMARKSD-ID :S·PR~~ ::z:::z: 0~Bit & Barrel .....oCI:::JX IDcnz 

-48.4 
t8 

33 I SPT t6 

-49.9 t7 

8 

27 SPT 82 

9-51.4 
t2 

0 SPT tt 
tO-52.9 

140# hammer w/30" drop used with 
2.0' split spoon (I 3/8" I.D. X 2" 
0.0.). 

IHOLE NUMBERm';11"" - PREVJOUS EDITIONS ARE OBSOLETE. tPROJECT 
Miami Harbor Deepening and Widening CB-MHOI-02 

n 
v 

1

2.5 

-

:-s 

1

-7.5 

-

~Ito 

1

H2.5 

1

H5 

-

H7.5 

1

1-420 

-

22.5-· 




DRILLING LOG 1· South Atlantic 
I. 	'"U~..\01 

Miami Harbor Deepening and Widening 
12. Lot;A:0 &UN l&iOoratMte• or :mmiHII 

X=952,569 Y=519,642 
13• IJR1LLIN6 AfjENCY 

Corps of Engineers 
4. nu~~-t«J·..~! I!JOitn on arawlfltl tttte 

lltld lie IIUIMierJ CB-MHOI-03 
II. NAM~ Q" DIULLEK 

Pickett 
8. DIRECTION Of HOLE 

cg) VERTICAL DINCLINED 

7. THICIOIESS OF BURDEN 4.1 Ft. 
8. DEPTH DRILLED INTO ROCK 5.4 Ft. 

OF I 

.... 
II) 
]I:•REMARKS 
outBit & Barrel -' ID 

-48.4 1\ 

14 
SPT 18 

28 --49.9 
40 

SPT 41 
2.5 

52-51.4 
33 

SPT 60 --52.5 

:-s 
Hyd. Press: 200 PSI 

H20 Return: 0% 
1

-55.9 7.5 

Hyd. Press: 175 PSI 
H20 Return: 0% 
Hole blocked 

-57.9 

140# hammer w/30" drop used with -I10 

1

1-12.5 

-

-I15 

1

I-I7.5 

-

20-· 
-
....22.5 

Miami Harbor DeepeninQ and WideninQ CB-MH0!-03 

9. TOTAL DEPTH OF HOLE 

ELEV. DEPTH 

-48.4 0.0 

-

-

4.1-52.5 

-

-

-

-
-57.9 9.5 

aft 'W"' 

-

-

-


-

-

-


-

-


-


-

-

0 z
UJ 
(!I 

~ 

...... ... ~ 
·.: 0 .' 

·::·; 
...·..' l. Light gray, medium to coarse ·::·; 

~~:: ·: 
·:. :· 
-::· ~ 
·.:. \ 

·:·· ·~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9.5 Ft. 

CLASSIFICATION OF MATERIALS 
(Description) 

Silty SAND, fine to medium 
grained, occasional thin layers of 
limestone, calcareous, gray. 
(SM) 

grained, thin layer of limestone at 
1.5 ft. 

LIMESTONE, no recovery. 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

PREVIOUS EDJTJONS ARE OIISOI.ETE. 

Hole No.CB-MH01-03 
lNl:i I ALLA llUN SHEET I 

Jacksonville District 
10. SIZE AND TYPE OF BIT See Remarks 

. DA I UM I'Ul1 ~L~VA llUN lii'IUWN II fHf or HSLJ 
MLW, Horizonatal Datum: NAD83, FLE 

- MANIW' "" t ""'"" " IJCl:ili:INA llUN ur UnlLI. 
Failing 1500 

IIJ. TOTAL NO. OF SAMPLES TAKEN 
disturbed: 3 undisturbed: 0 

14. TOTAL NUMBER OF CORE BOXES I of 1 
IIi. ELEVATION GROUND WATER 

IIV. UAI~ nuL.. ~;i~:i~ ~'Ji~~i~~u1 
17. ELEVATION TOP OF HOLE -46.4 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 21.1% 

• SliONA l UIIE ur •.....,....., 1un 

IPROJECT 

J. Arthur, PG 
wa:
..IUJ ~~~ ~i 

" 4l::J 
Cl)z 

33 1 

67 2 

46 3 

0 

0 

2.0' split spoon (1 3/6" 1.0. X 2" 
0.0.). 

4"X 5.5' core barrel with diamond 
bit. 

Note: Bouncing rods may have 
been on well packed sand rather 
than rock. 

IHOLE NUMBER 



Hole No.CB-MH01-04 
I!Nl>IAI.I.AI1UN SHEEt_ 1DRILLING LOG rn~:~~ Atlantic Jacksonville District OFf 
10. SIZE AND TYPE OF BIT See Remarks·"~:~~~arbor Deepening and Widening UAlUM FOR t:LcVAllON SltOWN _CTIH'f Of HSLI 

I"· LUI.OA llUN rc;oorQIIlllres or l:irllrlotll MLW, Horizontal Datum: NAD83, FLE 
X=951,875 Y 519,801 • _,...,.. A,.;l UII~H-5 U<;l:i&UnA I &uri Ul" OHlLL 

I"· IJI'ULLlNI:I Ab!OM.iT Failing 1500 
Corps of Engineers • TOTAL NO. Ul" v I I>AMI'Lc:> TAKtN 

14· nu~C:_Nu. '"·' SfiOWn on ariiWif>SI rme disturbed: 3 undisturbed: 0 
lllld tie nueerJ CB MH01 04 

14. TOTAL NUMBER OF CORE BOXES 1of 1111. NAM~ ur· DRILLER 
Pickett 16. ELEVATION GROUND WATER 

8. DIRECTION OF HOLE 

1:81 VERTICAL 0INCLINED 

7. THICKNESS OF BURDEN 4.4 Ft. 

8. DEPTH DRILLED INTO ROCK 0.0 Ft. 

9. TOTAL DEPTH OF HOLE 

0DEPTHELEV. z 
UJ 
t!) 
UJ ..... 

-47.8 0.0 
I 
I 

1.5- r-49.3 
·:. ... 

...·.- -::· .... 
·::· 
·.: .- ...

-52.2 4.4 

m';""' 

-


-

-

-

-

-

-

-

-

-
-
-

-

-

-

4.4 Ft. 

CLASSIFICATION OF MATERIALS 
(Description) 

LIMESTONE, mod. hard, some 
fine to medium sand seams, 
calcareous, lt. gray 

Silty SAND, fine to medium 
grained, some small shell 
fragments, thin layer of limestone 
at 3.0 ft., light gray. (SM) 

Notes: 

I. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

jill. UAIC: nui.C 1~;i~:i~ ~'Ji~~n~U 

17. ELEVATION TOP OF HOLE -47.8 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 34.1% 
jill. 511>"":lUflt:. ..... 

J. Arthur, PG 

~R~~ 
X 

wa::
...JUJCLm::z:::z:
"";:,(I)Z 

REMARKS 
Bit & Barrel 

.... 
II)
:S·
0~ ..... m 

-47.8 
8 

47 1 SPT 22 

-49.3 27 

22 

33 2 SPT 20 

-50.8 23 

43 
36 3 SPT 50 

-52.2 50 

140# hammer w/30" drop used with 
2.0' split spoon (1 3/8" I.D. X 2" 
O.D.). 

IHOLE NUMBERI'R£VJOUS EDITIONS ARE OBSOLETE. lPROJECT 
Miami Harbor Deepening and Widening CB-MH01-04 

n 

1

2.5 

... 

~ 

t 

-7.5 

-

t-110 

1

-112.5 

-

t-15 

1

t-17.S 

-

-· 

t

1-<22.5 

20 

http:Ab!OM.iT


- -- -- -
- -- -- -- -
- -
- -- -- -
- -- -- -- -

Hole Ho ~..o-1·mu ... - 1 1, 

DIVISION INSTALLATION 	 'SHEET 1 
DRILLING LOG ! South Atlantic Jacksonvi 11 e District oF 1 sHEETs 

I. PROJECT 10. SIZE AND TYPE OF BIT See RemarkS 

Miami Harbor Deepening 1. oATUMF<Jftu...vATI<>N•HowNrTB•cw-L..J 


.~z~.~Lo=c=A~T~Io=N~(C~o-~~m-.-••-o-.~s~,.~,~~~-------------------1 MLW 
~:~X~=~7~9~4~,~0~0~0~~y__=__5_1_9~,_0_8_6________________-fl~2-.uMA&.N"-U~F~A~C~T~URD.E<.R~'S<ftD~ES~I~GN~A~T~I~ON~O~F~D~RmiL'-L~----------~ 
3. DRILLING AGENCY Fa i 1 i ngs 1500 
1-::-C~O::::'rr.p;:-S=O-,f;-;-E-cn:-'g:...i_n_e_e-:r-S-:-:-:;-~------------------lll. TOTAL NO. OF OVER· i(DISTURBED UNDISTURBE~ 
4. HOLE NO. (Ae --- ........., tlfl•! 	 BURDEN SAMPLES TAKEN! 

- "'• ,....,_, iCB-MH89- 117 
!5. NAME OF DRILLER 	 14. TOTAL NUMBER CORE BOXES 1 

R. Gordon 	 1s. ELEVATION GROUND wATER Tida1 
1. DIRECTION OF HOLE 	 11START EO I COMPLETED 

15. DATE HOLE 10-3-89 10 3 8900 VERTICAL QINCLINEO --------- DI!G. I'ROM VERT. (--------------'---....,.----------'---------------f 
17. ELEVATION TOP OF HOLE -40,0 

7. THICKNESS OF OVERBURDEN 
II. TOTAL CORE RECOVERY FOR BORING 76 

1-'-·_D_E_PT_H__DR_I_L_L_ED_IN_T_O_R_o_C-:K;-:::-,~-------------------t !9. SIGNATURE OF INSI'ECTOR 

s.TOTALDEPTHDFHOLE GeoloQist Joe Gentile12 1 

CLASSIFICATION OF MATERIALS ~CORE BOX OR REMARKS
ELEVATION DEPTH LEGEND 

(DeaujpfJan) Ai~~V- SA=~~E (D~~,~~.:~;,':~-:.~~~ol 
a b c d 	 • I 1 

-	 BIT OR BARREL ~ 
-	 f 
: 	 ~ -	 ~ = 	 ~ 

-40.0 0.0:: -40.0 BLS/0.5' ~-
~---~----~~~r.-r+------------------------~~---+-----~~-~-~------~--~-~~-~: W.f~-(t~ SAND, fine to medium quartz Split Spoon Settled f 

- ., !:' _, .. & shell fragments, 1 ittl e 33 1 f 
_:.): :• 7.. ;; silt, gray, wet, shelly r=..

:. -~~:}[~ (SM) ~ 
-. ·1. •~ Q 	 ~ 
- :x='··F 	 4 r- ,._~ >;'} - 3.0 r-

-43.3 3 · 3=! ;; :·:_;;I r-SAND ---f·-. t d · t ~~-----+---+--------- f 
___... _ .1 .. :?:· , we o me 1um quartz- Split Spoon -----~ t=_ 

-- :<,~L}? & shell fragments. trace :> ,- 
-44.5 4.S: ~:~:1i silt, gray, few thin SAND-

88 2 
-44.5 --5--~·.·...I..·.· STONE lenses, shelly (SP) 	 -------·----------···f 

- ·T· · Split Spoon 12 r< 
-: :~,~~:_':~: SANDSTONE, moderately hard, 

88 3 
10 r::

-45.9 5.9- ::r;::r; porous, very fossiliferous. -46.0 --- 7'-r:::---= .',_:· :::
11 

many seams of 1oose sand & . _____ ------+---.,------------·--- ____ ~ 
-·.:·~~·:_:.:11 shell, light gray 1 DIA 4" X 5-l/2" 

1 r 
-l::i~:·-:_-[.- -------------------~ 

1 	
D.T. 40 min f 

=;:;{/::/{ hard, 	 H. P. psiSANDSTONE, porous 75 ~ 
· permeable, some seams ~ 

- :_:-">::!'; .. poorly cemented SANDSTONE, I= 
-~·!;:_::-:).; massive, tan, vuggy 100 - ~ 
- .<: ·~,_::, 	 I= 
- J , .. ,.!" 	 1-

-~-~'::~:i- f---1."' 
: ,:::JS -51.0 c 
-!J.-:·:/} ---------- ··-··-·· ·-----~ --------= 

52 0 12 ~ ;~:;:J·.:i 	 50 . - . Dlft rx~r . =
-~--·- f--~~=£:::;1_____ 	 - -52.0 o:r: 7 m~~,---- = -= Soils are field visually 40# HAMMER WITH 30" ,__= classified in accordance DROP USED ON 2.0' SPLIT == with the Unified Soils ~POON (l-3/8"I.D. X ;::::

- Classification System. 2.0"0.D.) =
-= 	 ~ 

-	 ~ 

-= 	 =
-	 f 
-	 f 
-	 f 

-= 	
-

-

I-

f-

t=
- I 
-	 1 

-	 1-
-	 ~ 
-	 I 

= 
 I 
I HOLE NO.PROJEcT Miami HarborENG FORM 18 36 PREVIOUS EDITIONS ARE OBSOLETE. 

MAR 71 	 tB-MH89-ll 7 ntl.ont:ln1nn 



- -- -
- -

- -- -- -- -- -- -

0 

Hole No. t:l:!-r1H89-20 
DIVISION INSTALLATION 	 SHEET l 

DRILLING LOG South Atlantic Jacksonville District!	 IOF 1 SHEETS 

I. PROJECT 	 10. SIZE AND TYPE OF BIT See f{_emarKS 
l:;--,-,:::1,.,·1:-::ia::-m:=-i-,H,...a_r-:b,-o_r,--D_e..,e;,;p:.,.e;-n-;1-·n_g;_---------111. CAl UM F<>R O:LO:VAl"IQN 5H<>WN rYBM ..,MS.L) 

, ~.LOCATION reo-In•••• or sr.,fonl ~1LW 
. h:-=X;;-;--:;:=~70:91::;';:,;;:1:;:6,.-5_-'y=<-=-5_1_8....:.,,1_6_7_______--112. MANUFACTURER"$ DESIGNATION OF DRILL 

3. DRILLING AGENCY Fa i1 l ngS 1500 

.,_=C:-:0::-::-r!:-p-:S,..,o_f,--E_ng,_i_ne_e_r:-s-.,.,.,..,----------f 13• TOTAL NO. OF OVER- I DISTURBED iUNDISTURBE~ 


4. ::!L!,:!!:.!.t:.,-- on ••.,."""! CB-~·lH89 _ 20 BURDEN SAMPLES TAKEN! 

s. NAME OF DRILLER 	 14. TOTAL NUMBER CORE BOXES 1 
R. Gordon 	 1s. ELEVATION GRouND wATER Ti da1 

1. 	DIRECTION OF HOLE II. DATE HOLE i!ST ART ED I COMPLETED 


~VERTICAL 0 INCLINED----- DIE G. FROM VERT. I---------L-..:9:...-..::2:,:6:._-_::8:.:9:...,-__,..&.i__:9:._-_::2:,::6:._-,;:8:.:9:.___---l 

17. ELEVATION TOP OF HOLE -44.0 1 

7. THICKNESS OF OVERBURDEN 
II. TOTAL CORE RECOVERY FOR BORING 78 

t-·-·_DE_P_T_H_D_R_I_L_L_ED_IN_T_o_R_o_c_K--;;---;;-;------------1 II. SIGNATURE OF'1~1'0R 

•• TOTALDEPTHOFHOLE 8.0 1 Geologist, Joe Gentile 


'4CORE 	 REMARKSCLASSIFICATION OF MATERIALSELEVATION DEPTH LEGEND rDooc:rlprf..,) RECOV• SAMPLE (Ddlli,.. rDn-. -fer lo••· Hplla ol
ERY NO. ..alllltrJ,_. ate., II •llnlllcanl).. 	 • f •= 	 BIT OR BARREL ~ 

-	 t 
-	 1-	 ...._ 
= 	 = 

-44.0 0.0= -44.0 BLS/0.5 1 i=.J 
-..:4zr:3:---ll-..-u.'j.,......+.:-:-t.,_":~.t.7,·:"'::i_:·.:d;:_s_A_N_D_,_fi~-~-t~ mediu~ qu~rtz~"---- ------- ---------To-t:::-=' 

__ 4~4·..:..~7-+~o.:7~-=ET.:.~a::7f. 	 _______________~-~-::; __ -.tt_:._:¥..m-~ (~~)Y· gray, 1ittl e shell --~-- 1 __::_~_s_.o .==--~2-~= 
~-~--~ ------ DIA 4" x 5-l/2" =
-L~ Bed of moderately hard _ 
-- - ~ SAN D S T 0 N E wi t h s i Lt Y. D • T. 28 mi n 

__ ~ ·sand Lenses from -4~.3 88 _ 	 ,.......
' to -44.7 H.P. so psi r=:
=r~ 	 ~ 
_J.__I_L LHlESTONE, hard, very 	 r- =T_i_T porous, slightly permeable, 	 = =T very fossiliferous -49.0 

(cemented shell), partly ·--+----lc-------------------- ____ ;::.:,=L..,l. altered, tan, unevenly DIA 4" x 5-l/2" ~ 
- , bedded, isolated seams ~ 

_. , poorly shell, sandy 63 - D.T. 23min =
-~'-	 -1 ' 	 H.P. 40 psi 
-	 -r--L--r- - :· . 	 

-52.0 8,v_ ! -52.0 =
1----·------- -------f---'- 1--------- .. -·----- ------------- ------ --------- - .. --- . . - -- -- .. - -- --- 

_:: Soils are field visually 140# HAM~1ER WITH 30" ::._ 
- classified in accordance DROP USED ON 2.0 

1 


- with the Unified Soils SPLIT SPOON (l-3/8"I.D. - - x 	 2"0.D.)- Classification System. ~) 
~ t 

-	 f- 
-	 t 
-	 1
~ 	 ~ 

-	 t 
-	 1
-	 1-	 r- 
-	 1= 	 ~ -	 t 

-	 f- 
-	 t 
-	 ~ = ~ 

= = -	 == 	 

-	 r-
-	 ~ 

-	 1= 	 1-	 1-	 r- 
-	 1
-	 f- 
-	 1-
-	 1-

-	 1-
-	 1-
-	 t 
-	 1-
- I-

PRoJEcT l~ictm1 Harbor IHOLE NO.ENG FORM 18 36 PREVIOUS EDITIONS ARE OBSOLETE. 
MAR 71 Oeeoenina tB-MH89-20 



-41.3 

-53.3 

DRILLING LOG I""~~~'; Atlantic 
.I'HUJ~I.Ol 

Miami Harbor Deepening and Widening 
<:. LUI.OA I lUN I~OtlraftllltftS Of StftrtOIU 

X-945,654 Y=519,157 
3. IJFULLlNIO _A~~NCT 

Corps of Engineers 
4. t10Li:;_NU. IA_S S(IOWn on Qf4Wifltl tltlft 

lllld fie fHitlberJ CB-MH01 05 
li. NAMt; 01' IJH!LL~H 

Pickett 
8. DIRECTION OF HOLE 

t8J VERTICAL 0JNCLINED 

7. THICKNESS OF BURDEN 7.5 Ft. 

8. DEPTH DRILLED INTO ROCK 0.0 Ft. 

8. TOTAL DEPTH OF HOLE 7.5 Ft. 

CLASSIFICATION OF MATERIALS 
(Description) 

Silty SAND, fine to medium 
grained, thin lense of limestone, 
calcareous, gray (SM) 

LIMESTONE, mod. hard, some 
fine to medium sand, calcareous, 
it. gray 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

-
~ 'r'/"' PREVIOUS EDJTlONS ARE OBSOLETE. 

Hole No.CB-MH01-05 
llN::i IALLA I!UN SHE£~ I 

Jacksonville District OF I 
10. SIZE AND TYPE OF BIT See Remarks 
IL IJATUM 1'011 I:U:VATIIJN SHOWN _ITtiH or HSLJ 

MLW, Horizontal Datum: NAD83, FLE 

I'"" ""'"'7"g.... I ungo .. ""''""'"" ''"" Ul'" UH!LL
Failin 1500 

113. 	TOTAL NO. OF OV SAMPLES TAKEN 
disturbed: 5 undisturbed: 0 

14. TOTAL NUMBER OF CORE BOXES 1of 1 

16. ELEVATION GROUND WATER 
ID. OAT~ t10L~ :STAFIT~IJ COMI'L~T~IJ 

03/01/01 03/01/01 
17. ELEVATION TOP OF HOLE 45.8 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 42.7% 
,Ill.'""'""'""" ou• 

J. Arthur, PG -
ELEV. DEPTH 

-45.8 0.0 

1.5

-


-


-


0 

aJ 
(!) 
w 
...I 

•,:. 
:.··. .... 
·:·· 
I 
I 
I 
I 
I 
I 
I 
I 

_I 


7.5 

I 

I 


-

-

-

-

-


-

-

-

-


-

-


-

(I)~ffi~OR_E REMARKS :S·REC 0~i:i Bit & Barrel ...IX ""=» IDcnz 

53 I 

40 2 

53 3 

33 4 

33 5 

-45.8 
8 

SPT 25 

-41.3 33 

14 

SPT 17 

37-48.8 
26 

SPT 36 

so-50.3 
14 

SPT 	 15 

14-51.8 
10 

SPT 13 

23-53.3 

140# hammer w/30" drop used with 
2.0' split spoon (I 3/8" I.D. X 2" 
O.D.). 

IPROJECT 
Miami Harbor Deepening and Widening CB-MH01-05 

IHOLE NUMBER 

" 

-

2.5 

-

5 

r 

7.5 

-

-I10 

r 

rt12.5 

-

-I5 

-

-I7.S 

-

1-:20 

r 

1-:22.5 



DRILLING LOG r South Atlantic 
II.I'HUJI:I.il 

Miami Harbor Deepening and Widening 
I~· LUI.iA 1!UN tliooran~~rttll or l:irtiiiiHII 

x-943,811 v 519,428 
~. IJRILLlNCO ASI:NI.OT 

Corps of Engineers 
4. t10LJ;_Nu._~! ll!'f'Wn on arewlfl{l flflfl 

tln<llltt flfltllbllr/ CB-MH01-06 
15. NAM~ UF UIULLI:II 

Pickett 
8. DIRECTION OF HOLE 

C8J VERTICAL DINCLINED 

7. THICKNESS OF BURDEN 6.0 Ft. 

8. DEPTH DRILLED INTO ROCK 0.0 Ft. 

9. TOTAI. DEPTH OF HOLE 

ELEV. DEPTH 

-41.1 0.0 

-

-

-

-
-53.1 6.0 

-

-


-


-

-

-

-

-

-

-

-

-

-


-

0 

iii 
Cll 
~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CLASSIFICATION OF MATERIALS 
(Description) 

LIMESTONE, mod. hard, some 
fine to medium sand sea11s, 
calcareous, 1t. brownish gray 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

~OR_E wa::
...JW 

REC ~i 
X <;:,

(I)Z 

40 1 

27 2 

20 3 

20 4 

REMARKS 
II) 
]1:• 

Bit & Barrel 0~ ..... 
ID 

-47.1 
11 

SPT 18 

-48.8 40 

22 

SPT 20 

-50.1 10 

13 

SPT 15 

-51.8 12 

10 

SPT 12 

-53.1 14 

140# hammer w/30" drop used with 
2.0' split spoon (1 3/8" I.D. X 2" 
O.D.). 

n 
y 

1

2.5 

-

5 

1

-7.5 

-

1-110 

1

H 2.5 

-

-I5 

-

,-I7.5 

1

-·20 

EVIO

-

PR IPROJECT 
Miami Harbor DeepeninQ and Widening CB-MH01-06 

IHOLE NUMBERUS EOITJONS ARE OBSOlETE. 

22.5-· 

6.0 Ft. 

m~'~"' 

Hole No.CB-MH01-08 
I!N:> IALLA llUN SHEET I 

Jacksonville District OF I 
10. SIZE AND TYPE OF BIT See Remarks 

. UATUM FaR ~Lt:VATION SHUWN rrtJH or HSLJ 
MLW, Horizontal Datum: NAD83, FLE 

• MANUFAl.i 1unc:n ~ ~SICONAliON OF QRILL 
Failing 1500 

1;). TOTAL NO. OF SAMPL~S TAKEN 
disturbed: 4 undisturbed: 0 

14. TOTAL NUMBER OF CORE BOXES 1of 1 

16. ELEVATION GROUNO IIATER 
iID. UA II: t10LI: iii I All II:U I;UMI'LI: 11:11 

03/02/01 03/02/01 
17. ELEVATION TOP OF HOLE -47.1 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 26.7% 
IIIII• .,,....,.,~ url""'r,...oun 

J. Arthur, PG -

http:ASI:NI.OT
http:II.I'HUJI:I.il


-52.3 

Hole No.CB-MH01-07 
DRILLING LOG I' South Atlantic 
.I'IIUoltl,; 

Miami Harbor Deepening and Widening 
, LUWIIlUn ({;OCK4111lltes Of :Stilt/Of)/ 

x..g43,259 Y=520,140 
13• DRJLUNIJ A6~NIOT 

Corps of Engineers 
14• HOLt:__NU. I~S S!'OWn on QfliWIIISI t/lle 

lllld fie ~rl CB-MH01-07 
~~. NAill~ Ut UIULL..K 

14. TOTAL NUMBER OF CORE BOXES I of 1 

Pickett 16. ELEVATION GROUND IIATER 
8. OIRECTION OF HOLE 	 1111. UAT~ 11UL~ STAKT~U COMPLUEO 

03/02/01 03/02/01I8J VERTICAL 0INCLINED 
17. ELEVATION TOP OF HOLE -47.8 Ft. 

7. THJCI<NESS OF BURDEN 4.5 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 24.4% 

8. DEPTH DRILLED INTO ROCK 0.0 Ft. 

8. TOTAL DEPTH OF HOLE 

0
ELEV. DEPTH z w 

C) 
w ..... 


-47.8 0.0 

I 
I 

-I 

I 

I 

I 


_I 


-

4.5 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

I ...... 

, S16NATUR~ """"''~"'I Uft 
4.5 Ft. J. 	Arthur, PG 

wa:
ClASSIFICATION OF MATERIALS ~OR_E ...IW 

O..IJ] REMARKS(Description) REC :::E:::E Bit & Barrel-c;:,X 

LitESTONE, mod. hard, some 
fine to medium sand, calcareous, 
it. grayish brown 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

llN:iiTALLA UIIN 

Jacksonville District 
10. SIZE AND TYPE OF BIT See Remarks 
flLOAT\Jiol f'QII ~L~VATIOH SHOWN (TBN or HSLI 

MLW, Horizontal Datum: NAD83, FLE 
[12;-JO.NI.Jf AI,; I utiloiUi ot;Sli>NA'TlOlillJF1IRl 

Failing 1500 
113. TOTAL NO. OF I SAMPLES TAKEN 

disturbed: 3 undisturbed: 0 

U)Z 

-47.8 

1 SPT 

-49.3 

SPT2 

-50.8 

3 SPT 

-52.3 

SHEET I 
OF I 

..... 
II) 
31:• 
0~ ..... 
IJ] 

12 

26 

20 

10 

17 

27 

15 

16 

30 

140# hammer w/30" drop used with 
2.0' split spoon (1 3/8" I.D. X 2" 
O.D.). 

IHOLE NUMBER~ 'tY- 1138 PREVIOUS EDJTJONS ARE OBSOLETE. IPROJECT 
Miami Harbor DeeoeninQ and WideninQ CB-MH01-07 

" 

1

2.5 

1

1-5 

1

-7.5 

1

1-110 

1

H 2.5 

1

H 5 

1

1-17.5 

1

1-:20 

1

h 22.5 

http:12;-JO.NI.Jf


LIMESTONE, moderately hard, 
porous, permeable, very 66
fossiliferous (cemented 
shell), tan,massive bedded 

LIMESTONE, hard, porous, 
slightly permeable, massive 
bedded, very fossiliferous 
(cemented shell & little 100 
sand), sandy in composition, 
tan-gray, solid core 
samples (1.0' pieces), 
. brect·i a ted, cemented 
angular fragments of very
hard brown limestone, foss
iliferous, tan, massive 100
bedded from -13.5 to -16.5 

LIMESTONE, moderately hard, 
porous, permeable, very 
fossiliferous, oolitic, 
granular, tan, clean, 93
massive bedded, seams poorly 
cemented oolites 

100 

from 

NO 
SAND, fine to medium, quartz REC 

clean, trace shell, tan, 

isolated sandstone lenses 

(SP) 


56 

clean, no limestone lenses 80 
below '-28.5- ·-- ----- -----·-- 

REMARKS 
(DrUim, tllne, _,.,. 1o.., ...,.,h of....,.d..,, elc., II el,.,llcatid 

Bit or Barrel 

Blows/0.5 

Spoon 

4x5! Dia 
OT 17 min 
HP wt tools 

5 

4x5! Dia 
DT 19 min 
HP 75 psi 

-16.5 

4x5~ Dia 

IH 10 min 

HP 50 psi 


5 _.~..--.- --- --~- .. ·~--

4x5! Oia 
DT 11 min 
HP wt of tools 

5 

4x5i Oia 
DT 11 min 
HP wt of tools 

-25.5 

2 Spoon 

3 
-28.5 

ENG FORM 18 36 PREVIOUS EDITIONS ARE OBSOLETE. 
MAR 71 ~i~mi u~~hn~ noonaninn 
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- -

-
-

-
-

c 

DRILLING LOG (Cont Sheet}t'EVATION ro• o• HOLE -8.5' 
Hole No. CB-MH90-171 


PROJECT ltNSTAllATION !SHEET 2 

Miami Harbor Deepening 1 Jacksonville District IOf 2 SHEETS 

REMARKS 

ELEVATION 


CLASSIFICATION OF MATERIALS ~·E~g:~ SAMPLE (Drilli"8 tirtU, wat~r lon, Jrpth ofDEPTH LEGEND ( Dtscription J Wlalhtrillg, de., if fignifitant) 


a 

ERY NO. 

b d e f g 

- -- -
- -- Bit or Barrel - -- -- -- -- -28.5 B 1 ows/0. 5 _f.!._ :..,;._ , 

--~-0:~:~J~- ----~ --------- settled 

- ..',•,·•" -Split Spoon 
f 50 4 
1-

·--· 1-JW&;& 81-
-31.5123 0-;~~-~~~r,;, many lenses moderately hard 1----+---+-...:::3..:..1.::..::·5:....___________________n ~ 

t---"--'-'-''--F~·"--i_'i:~t.;.~ sandstone from -31.5 to ___?]_~ 
-32.5 24 .o-= :~ii;~. -32.5 21 1---• . -:,~ ·---·-----------  88 5 ---18-~-33.0 

~w·· porous, permeable, many 
-~JI~ SANDSTONE, moderately hard, 

-
-~... ·'i h d 1' ~~ ~z;-~-l}:;;:;tf#:ij seams ard san y 1mestone, 

..... . -. seams friable poorly cementec 60 -34.5 	 27- !~f~~-sandstone, seams loose sand, 

--~~::' fossi 1iferous, tan, massive 
 11'- 
_=Bn~ID b~dded, isolated hard SS len!es 6 	 ___§_ = 

-36.0 27.5 -t:.~;;;I;:'._ r1dd_led seams loose sand fron, 66 -36.0 ··---··--- _____ 8 

=~1~i L~j~j)~ ;~r.~;t~~9medium-quariZ:' ___15_ = 
~!..:.~.. 2~~~f:~~ J:~se~1e(~p)fe~-s~~~~:~~~--- --~~- --~-- ~Z·.~_;_ _ __m = - -1. - -- . .....'l..l~ 

_ LIME~T~NE, hard, poro~s, tan 2x2-7/8 Dia ~1 1 
_38.5 30.o- · fos~1~1ferous,sandy 1n com- 40 	 DT 6 min ~1 
_ _ _ ~:Z.· pos1t1on, moder~tely hard 	 HP 50 psi r39 0 130 5· ·-· 	 _ .....~~~flft~J:QJIJ'LffQ!!L.~[,_5_t_q -:~9 •.r f 

- ;"'..':.'}~~-:·.~ SAND, fine to medium quartz, ----~· . -39.5 --~ 
-='f.i:-~f?: clean, tan, trace shell, s 1- s ~1--
- i:~!.•S:~ i so1ated sandstone 1enses 60 8 P 1t poon 1 1

:··~:&:~, (SP), bed hard porous lime- 41 o ---·----f 
-41.3 32,J[:;\·_;J.:::.::'§: stone, tan, solution holes --~~---·-···· ··· ---- - .JI.~ 

·---'~ - from -41.3 to -42.0, sanu 80 9 --r=~l.:.?_____~~---------------~9. = 
__-:.42..JL ~1... 5__: ~-h-::-::- ( SP), trace silt, 1 i my. 2x2_ Dl' a =_718- ~:'.;; <--':,:.' riddled with 1enses hard 

- · ·~-::.-r;....: 1 i mestone from -42.0 to -46. NO DT 11 min = 
10-=~~_!:/X:.:;:~ REC HP 50 psi sy 

=BHii -----·- ,--··- -:~-~~---------·- --- ----- -1-~E 
=i::;~~?m 	 11 ~~-?_, ?-~-p-l~-~ -~~~~-~--- .. -----~~ ~66 

15 1- ~:\·~::'::.:.~. 45% hard 1imestone from 
88 12

:•,:·.·•i::·:" -46.0 to -47.0 
r--..:-_47 .o 38.5 -~FI--"----------- -41.c:...o.o.....__________________4z ;=_ 

-: 
1 

LIMESTONE,. hard, porous, tan, 
-48 o ~->g 5 _,..L. ...,-1. so1i~ core s~re •. very fos- 2x2-7/8 Dia :::: 

• " · -<"7}'S~:::lslllferous (cemem:ed shell~] 5o 	 DT 6 min r
~~o'-"·':r:$ sandy . · 	 HP 75 psi =.z:~·
-' ···~--.. , -----···-·---- ___ :::.4~~0__ -- -_

~':~:'C:~'; SAND, fine to medium, quartz, - 
-:;.:;·(":/..:"!tan, slightly limy, many Split Spoon _.....l..QQ::::80 13

---~®-~O-~~-~~~5·ci~~~~o:~~-h:;~dS~()~!-.~~~L ·- .. ····--·-- ··-· --- e:.S_Q~.Q .. R~f~s~l___ ...... JQQ r 
-	 1- 

= Soils are field visually 140# hammer with 30" ~ 

: classified in accordance drop used on 2.0' ~ 


- with the Unified Soils split spoon. r- 
: Classification System. (1-3/8" ID x 2" 00) ~ 

-	 r 
~ 	 ~ 

-	 f 
-	 f 
- -

-
-	 ' - -

NOJECT !HOLE NO. ENG FORM 1836-A (ER 1110·1·1801! GPO 1980 OF-628-603 
JUN 67 Miami Harbor Deepening I CB-MH90-171 

I 



DRILLING LOG rs~~th Atlantic 
I. PROJECT 

Miami Harbor Deepening and Widening 
• UllOA uuN rl#oor<llllltes or stat/011/ 


X=938,226 Y=521,630 

3. DRILLING AGENCY 

Corps of Engineers 
4. HOLE.NO. (A_I SIJOWn on tJriiWtn(J title 

lllld fie llllllber} CB MHOHO 
6. NAN£ OF DRILLER 

Pickett 
8. DIRECTION OF HOLE 

1:81 VERTICAL DINCLINEO 

7. THICKNESS OF BURDEN 3.2 Ft. 

8. DEPTH DRILLED INTO ROCK 8.0 Ft. 

9. TOTAl DEPTH OF HOLE 

0
ELEV. DEPTH 

-45.3 

-46.8 

-48.3 

-50.5 

-53.5 

-56.5 

f.S ~f('M 

ffi 
(!) 

~ 
0.0 

II 

I 


1.5- IT 

~g;- -~~:~·~:3.0 

-

5.2-~ 
·!;::}; I 
.:{·.:.~·- ..:~:.:<: 
.:~:.:::: 
~~...:.-:~ - ~n;8.2 

-


-
11.2 

-

-

-

-

-

-

-

-


-

11.2 Ft. 

- PREVIOUS EDJTJONS ARE OBSOLETE. 

Hole No.CB-MH01-10 
JN::i I AI.I.A 11UN SHEET I 

Jacksonville District OF I 
10. SIZE AND TYPE OF BIT See Remarks 

1n. DATUM r 011 tcl.to YA 1JUN ::;nuwN r1- or lf:i41 

MLW, Horizontal Datum: NADB3, FLE 
I"'·  ......- ,.,., ~., uto:>JI>NA IJUI'I ur &IIULL 

Failing 1500 
113. TOTAL NO. OF I SAMPLES TAKI::N 

disturbed: 3 undisturbed: 0 
14. TOTAL NUMBER OF CORE BOXES I of I 

16. ELEVATION GROUND IIIATER 
HI. DA T t; 111.11.1:; ::i I AK I t:;U l.iUMI'I.to I t:;U 

02/26/01 02/26/01 
17. ELEVATION TOP OF HOLE -45.3 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 17.5% 
,lj!IONAT~ 

J. Arthur, PG 

ClASSIFICATION OF MATERIALS 
(Description) 

LIMESTONE, •od. hard, some 
sand, calcareous, lt. brownish 
gray 

SAND, fine to medium poorly 
graded, trace of limestone, 
calcareous, lt. gray (SP) 

LIMESTONE, very hard, 
fossiliferous, highly wea., pitted, 
lt. yellow bro~o~n stains, badly 
broken at 3.2 - 3.6 ft., gray 

3.2 - 3.6 It, 4.6 - 5.2 It, Coral, 
very hard. I 
SAND, no recovery 

LIMESTONE, fossilferous, highly 
wea., pitted, very hard, medium to 
coarse grained, few light yellow 
brown stains, gray 

Badly broken at 9.0 - 10.0 ft. 
Low angle irregular breaks at 9.0 
and 9.3 ft. 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

wa:: 
...JW~OR_E a..mREC ::z:::z:
<:IX wz 

27 I 

25 2 

40 

Box I 

60 

-
REMARKS 

Bit & Barrel 


-45.3 

SPT 

-46.8 

SPT 

-<tV_ 

Hyd. Press: 250 PSI 

H20 Return: 0% 


RQD = 20% 

D.T.: 4 min 


-53.5 

Hyd. Press: 400 PSI 
H20 Return: 0% 

-56.5 

140# hammer w/30" drop used 

(I) 

~-0~ 
...J 
ID 

5 

5 

6 

10 

10 

30 

with 
2.0' split spoon (I 3/B" I.D. X 2" 
O.D.). 

4"X 5.5' core barrel with diamond 
bit. 

Casing and rod bent and broke 
while pulling out barrel. 20' of 
casing dropped on the channel 
bottom. 

IPROJECT 
Miami Harbor Deeoeninq and Wideninq CB-MHOHO

IHOLE NUMBER 

n 

1

2.5 

f 

1-5 

1

1-7.5 

f-

I-I10 

H12.5 

-

H15 

f 

f-17.5 

r

f-20 

f

f-22.5 



Hole No•CB-MH01-20 
llN::O I A~LA UUN SHEET 1 DRILLING LOG 1· South Atlantic Jacksonville District 

II. I'HLJ~t:.IO I 10. SIZE AND TYPE OF BIT See Remarks 
Miami Harbor Deepening and Widening Ill. UAIUM rUK t:.~t:.VAUUN ::>tiUIIN lflHf tiT l'f::il.l

I"· L~AA 11uN l"'ooratM!e• or :>tat/ON MLW, Horizontal Datum: NAD83, FLE 
X=938314,.02 Yz522761,.41 , MNur ..... I UK..., .. ur DRILL

I;J· DRILLINIO AIO~IIKOT Failing 1500 
Corps of Engineers TOTAL NO. Ql" I SAMI'L~S TA~N 

4, ttOLI:::..NQ•. ~.. S!»f'WII on OTIIWtn(/ rlllll disturbed: 12 undisturbed: 0 
1111t1 fie nu.t~erJ CB-MHOI-20 

1... TOTAL NUMBER OF CORE BOXES 1of 1
li, NAI!e Qf UKILLt:.ft 

Pickett 16. ELEVATION GROUND WATER 
IU, UAit:. nuLt:. ::OIAKit:.U '-'Ul'll'~t:.lt:.U8. OIRECTION OF HOlE 

01/26/01 01/26/01i:8:JVERTICAL 0INCLINEO 
17. ELEVATION TOP OF HOLE -10.7 Ft. 

7. THICKNESS OF BURDEN 18.7 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 55% 

8. DEPTH DRILLED INTO ROCK 9.8 Ft. • SieNATURf; ur 

9. TOTAL DEPTH OF HOLE 28.5 Ft. J. Arthur, PG 
c

ELEV. DEPTH ~ 
CD 
~ 

-10.7 0.0 
::-·:: 
il-:~:; 
~{-~:~·-
z=..:~.-:~ 
z=..:.:::= 
::..·:.::- -~~:~:~:-13.7 3.0 

...... ~ 

- -::· ~ 
·::- ... 

-15.2 -::·;4.5 
I- I 
I 

- I 
I 

- I 
I 

- I 
I 
I 

- I-2l2 10.5 

wa:
CLASSIFICATION OF MATERIALS ....IW REMARKSIL.ID~~~ 

z=..:~::· 
limestone ~ravel, white to light- z=..:.:.-:· gray. (SP

~~-·.:::: 

- ?{: 
z::~::· 
~~..~::· thin lense of limestone at 13.5 ft.- ~:.:.:-:t 
z=..:.:.-:~ 
z=..:.:~= 
~~:::·:=-

~~:~::: 
::..~::". 

- t}i 
~:..:~::::.. 
~:.....:.::..-
 z:..:~:~::.. 

-29.4 18.7 
~=-:.:=:= 
::.~:.-·.. 

limestone lense from 18.0 
ft. 

- 18.7 

LIMESTONE, fossiliferous, mod. 
to highly wea., highly porous, 

- pitted and vuggy with small to 
large vugs, very hard, dark gray 

18.1 - 19.7 ft, fragmented. 

- Low angle irregular open joints: 
19.1, 19.8, 20.4, 20.8, 21.6, 22.0, 
22.5. 

r-  ------ 
9l~\"' - PREVIOUS EOJTJONS ARE OBSOLETE. IPROJECT 

(Description) 

SAND, fine to medium poorly 
graded, some small shell 
fragments, light gray. (SP) 

Silty SAND, fine to medium 
grained, some small shell 
fragments, calcareous, light 
gray. (SM) 

LIMESTONE, some shell 
fragments, moderately hard, some 
sand, lt. gray 

SAND, fine poorly graded, some 

%% Bit & Barrel

" 
C;:) 
U)Z 

-10.7 

0 SPT 

-12.2 

100 1 SPT 

-13.7 

100 SPT2 

-15.2 

100 SPT3 

-16.7 

100 4 SPT 

-18.2 

100 SPT5 

-19.7 

87 SPT6 

-21.2 

20 SPT7 

-22.1 

20 8 SPT 

-24.2 

13 SPT9 

-25.7 

SPT20 10 

-27.2 

20 n SPT 

-28.7 

100 SPT12 -29.4 
Hy<l. Press: 3bO PSl 

100 H20 Return: 0% 
-30.4 RQD = 100%-

Box1 Hyd. Press: 300 PSI 
100 H20 Return: 0% 

RQD = 57.9% 

(continued) -·lHOLE NUMBER 

OF 2 

.... 
U) 
:11:· 
0~ ..... 
ID 

ft 

WOH 

WOH 

4 
12 

20 
2.5

25 

21 

27 f 

24 

13 
5

26 

23 

35 r 
4 


8 

7.5

24 

66 

34 
14 

16 
10

16 

6 

6 r
5 

3 
I2.5 

6 

9 

5 
5 

5 
15 

6 

8 

10 f 

10 

8 
I7.5 

19 


65 


H20 

r 

22.5-
Miami Harbor Deepening and Widening CB-MH01-20 

http:UKILLt:.ft
http:Yz522761,.41
http:X=938314,.02
http:I'HLJ~t:.IO


Hole No.CB-MH01-20 
jt:Lt:VATION Tor or t10Lt: SHEET 2 DRILLING LOG (Cont. Sheet) -10.7 Ft. 

PHWI:CT liN~I ALLA IIUN 
Miami Harbor Deepening and Widening 

ELEV. DEPTH 
0 
z 
IIJ 
Ill 
IIJ_, 

~3..:£. 22.5 

-

-

-

-
-39.2 28.5 -

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
M ~,. -
 PAEVJOUS EDITIONS ARE OBSOLETE. 

acksonville District 

CLASSIFICATION OF MATERIALS 
(Description) 

20':0 ~hmT\1V1ml.~gv;-
badly broken. 

23.4 - 23.8 ft, highly wea., soft 
to mod. hard, sandy. 

no recovery from 23.5 - 28.5 ft. 

Notes: 

1. Soils are field visuany 
classified in accordance with the 
Unified Soils Clasification 
System. 

wa:: ..... w~ORE 
O...IXlREC :z::z: 
<11:::1X cnz 

100 

1---

0 Box I 

1---

0 

REMARKS 

Bit & Barrel 


Ayd. Press: 3oo PSI 
H~g~:t~r;~~%-34.2 

Hyd. Press: 300 PSI 

H20 Return: 0% 


RQD = 0% 


-38.2 
Hy<l. Press: 200 PSl 

H20 ~~turn: 0%
-39.2 -Rn = n~ 

OF 2 

...... en 
~iDo._, 
IXl 

-

140# hammer w/30" drop used with 
2.0' split spoon (I 3/8" I.D. X 2" 
O.D.). 

4"X 5.5' core barrel with diamond 
bit. 

Miami Harbor Deeoenina and Widenina CB-MH01-20 

~:22.5 

~ 

1-:25 

~ 

27.5 

~ 

~:30 

~ 

-32.5 

-

,_:35 

~ 

~:37.5 

~ 

40~· 

~ 

42.5~· 

~ 

~·45 

~ 

1-.47.5 

-


-50 

IPROJECT IHOLE NUMBER 



-------

Hole No.CB-MH01-21 
DRILLING LOG rs~~~~ Atlantic 

L I'HOJIOI;;l 
Miami Harbor Deepening and Widening 

<~:, LUI;;A 1!UN ltiOOfa/IIIJre• or 1:/illlliOIII 

X=938,8t7 Y=522,569 
~. I.IH!LLlNI> Al>t:.N\iT 

Corps of Engineers 
4, t1U~t:_NU, lA.• '!"'lofll 011 QI'IIIIIIISJ flfllf 

lllld fie Ill/fiber} CB MHOI 21 
11. NAMt:. ur IIRlUER 

Pickett 
8. DIRECTION OF HOLE 

I8J VERTICAL DINCLINEO 

7. THICKNESS OF BURDEN 12.0 Ft. 

8. DEPTH IIRILLED INTO ROCK 31.8 Ft. 

8. TOTAL DEPTH OF HOLE 43.8 Ft. 
0 

CLASSIFICATION OF MATERIALSELEV. DEPTH ffi (Description)(,!) 

~ 
-11.3 0.0 .. 


f ..' 
-:··;
.,:. .~ 
-::·;-
-:.' . .' 
-::· ~ 
-:.··.'- -:·· ~ 
..:. .~ 
·::·; 
·:. .' - ·::· ~ 
·:. :· 
·::·; 
.... ·'- ·::·; .....' 
-::·; .....'- -:··; 
._:.. .~ 
·::·:- ·.:. ... 
-::·; 
·:. ·' 
·::·;- .... _, 

·::·; 
·:. .' 
·:::;- .... _, 

·::·; 
~·..~ 
-::·;-
·.: ..~ 
.'.· .-23.3 12.0 

Silty SAND, fine to medium 
grained, some small shell 
fragments, calcareous, lt. 
(SM) 

trace limestone at 4.5 ft. 

trace limestone at 6.0 ft. 

gray 

white, fine grained, no clay at 7.5 
ft. 

trace limestone at 9.0 ft. 

medium to coarse grained at 12.0 
ft. 

LIMESTONE, mod. hard, someI- coarse sand and small shellI fragments, lt. gray 

-24.8 13.5 
 I 

SAND, medium to coarse grained, - -~~:-:::· poorly graded, trace limestone,::~:.:::~ 
small shell fragments, lt. gray 

-26.3 15.0 ..~::/~ (SP) 

LIMESTONE, mod. hard, some 
fine sand, trace of sheR 

I 
I fragments, lt. grayr-21.8 16.5

·.:. :· 
-::· ~ .....~- -::· ~ 
·:. .~ 
-::·;
·:. ... 
'•.-30.5 19.2

-

-

r- 

Silty SAND, fine to medium 
grained, trace limestone, 
calcareous, lt. gray (SM) 

LIMESTONE, gray, fossiliferous 
and sandy, fine to medium 
grained, slightly to mod. wea., 
hard, highly porous and pitted. 

Low angle open joints: 19.2, 19.8, 
20.3, 20.8, 21.5, 21.9, 22.4, 22.8 
ft. 

I!N:SIALLAnun 
Jacksonville District 

10. SIZE AND TYPE OF BIT See Remarks 
111. llATUM I'Oft ELEVA:rxoN SHOWN rrlll! or HSLJ 

MLW, Horizontal Datum: NAD83, FLE 
, ..,.,...,. A.,;TURIOH':ii uo:;:uunA ••un 1.11' llHlLL 
Failing 1500 

, TOTAL NO, Uf' I :iiAMI'LE:ii TA~N 
disturbed: t5 undisturbed: 0 

14. TOTAL NUMBER OF CORE BOXES 3 of 3 

16. ELEVATION GROUND WATER 

lll.llATE 111.1LE :iiTARTEil I;;I.IMI'Lt:Tt:ll 


02/27/01 02/28/0t 
17. ELEVATION TOP OF HOLE -11.3 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 90% 
1111, :S!tiNA IVl"t:. w• ••-• ~w I lin 

J. Arthur, PG 
wcr 
..IW~OR_E REMARKSREC ~'i Bit & Barrelc:~X cnz 

-11.3 

67 I SPT 

-12.8 

33 SPT2 

-14.3 

27 SPT3 

-15.8 

33 4 SPT 

-11.3 

67 SPT5 

-18.8 

33 6 SPT 

-20.3 

33 7 SPT 

-21.8 

27 SPT8 

-23.3 

27 SPT9 

-24.8 

53 SPTKJ 

-26.3 

20 SPTn 
-21.8 

33 SPT12 

-29.3 

67 SPT13 
-30.5 

Hyd. Press: 400 PSI 
H20 Return: 0%tOO Box I RQD =tOO% 

D.T. = 7 min. 

SHEET I 
OF 2 

....... 

(I) 
]1:•
0~_, 
CD 

3 

3 

4 

4 

to 

15 

4 

t3 

to 

tO 

13 

7 

14 

28 

27 

13 

15 

40 

9 

18 

15 

10 

12 

It 

6 

4 

6 

6 

1 

It 

II 

10 

10 

22 

t8 

40 

40 

40 

-(continued)
9l~.. PREVIOUS EDJTJONS ARE OBSOLETE. IPROJECT IHOLE NUMBER 

Miami Harbor Deepening and Widening CB-MH01-21 

-

2.5 

r

-" 

-

7.5 

r

10 

r

12.5 

-

I5 

-

I7.5 

r

20 -· 

-

22.5-· 




Hole No.CB-MH01-21 
SHE~T 2!"''"""" uun 1ur ur ""'"" 

OF 2 

acksonville District 

[lULLING LOG (Cont. Sheet) -11.3 Ft. 
PROJECT IIN~lALLA TlON 

Miami Harbor Deepening and Widening 

ELEV. DEPTH 

_23...[ 22.5 

-

-

-37.6 26.3 

-39.8 

-
28.5 

-

-

-

-

-

-

-47.6 36.3 

-49.7 

-50.5 

-51.5 

-
38.4 

39.2

40.2

-

-

-55.1 43.8 

-

-

-

-

-
9'A ';fiN 

0 

ifi 
1:!) 
w 
-' 

.... 
-::· .... 
·::· .... 
·=:· 

..... 

.... 

....·. 
·::· 
..... 
·:·· 
I .,.. 
,:··::I 
•(:.·. 

(i; 
]1:•
0~ 
-' 
Ill 

-


8 

18 

36 
62 ....,...,. 

PREVIOUS EDITIONS ARE OBSOLETE. 

CLASSIFICATION OF MATERIALS 
(Description) 

Near Wicai"Opeii'Toiiit2[5:
23.8 ft. 

Fragmented: 23.8 - 24.2 ft. 

25.0 - 25.3 It, soft, clayey, some 
fine to medium sand, poorly 
cemented, badly broken and 
fragmented. 
S.ilty SAND,fine grained, 
calcareous, olive gray (SMI 

trace limestone 27.8 ft. 

LIMESTONE, fossiliferous, sandy, 
mod. to highly wea., highly 
porous and pitted, some small 
vugs, mod. hard 

hard to very hard 29.5 - 30.6 ft. 

hard, fragmented 30.6 - 31.8 ft. 

low angle open joints: 28.6, 28.8, 
29.2, 29.3, 29.5, 30.3, 30.6 ft. 

mod. hard and highly vuggy with 
small to larger vugs: 31.8 - 33.2 
ft. 

mod. porous and pitted: 33.2 
34.9 ft. 

Silty SAND, fine grained, trace 
limestone, calcareous, lt. brown, 
(SM) 

LIMESTONE, fossiliferous, highly 
wea., pitted and vuggy, sandy, 
soft to mod. hard, lt. brown 
Silty SAND, fine grained, trace 
limestone, II. brown (SM) 
LIMESTONE, highly wea., pitted 
and vuggy, hard, fossiliferous, 
highly broken 

low angle open joints: 38.4, 38.8, 
39.8, 40.3, 40.6, 40.9, 41.9, 42.2, 
43.1, 43.5 ft. 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

SAMPLE SAMPLE LAB 
NO. ELEVATION CLASS. 
1 -11.3/-12.8 SP-SM 
2 -12.8/14.3 SM 

•Lab visual classification based 
on gradation curve. No Atterburg
Lillits. 

IPROJECT 

w~ 
~OR_!: ~!MREC z:z:001(:»I CI)Z 

100 

-
Box 1 

100 

47 1 

100 2 

100 

t- 

Box 1 

80 

t- 

I 

r 

1-

80 

Box 2 

;- 

75 

REMARKS 
Bit & Barrel 

Ayd. Press! 400 PSI 
H20 Return: 0% 

-35.1 
RQD = 100% 

fl.I" = 7 min. 

Hyd. Press: 500 PSI 
H20 Return: 0% 

RQD = 100% 
D.T. = 6 min. 

-37.6 

SPT 

-39.1 

-39.8 SPT 

Hyd. Press: 250 PSI 
H20 Return: 100% 

RQD = 61% 
D.T. = 4 min 

-43.1 

Hyd. Press: 200 PSI 
H20 Return: 100% 

RQD =64% 

-48.1 

Hyd. Press: 350 PSI 
H20 Return: 75% 

RQD = 20% 

r-=m

-55.1 

140# hammer w/30" drop used 
2.0' split spoon (1 3/8" I.D. X 2" 
0.0.). 4" X 5.5'core barrel with 
diamond bit 

Note: Hole' terminated at -37.6. 
Drilled next day from -37.6 to 
-55.1. Second setup at 
X=938,823, Y=522,556. Two logs 
combined into one. 

IHOLE NUMBER 
Miami Harbor Deepening and Widening CB-MH01-21 

22.5-· 


,-25 

f-27.5 

t 

1-:30 

,_ 

H32.5 

f

1-:35 

1

1-37.5 

1

-40 

f-

H2.5 

f-45 

f

f-47.5 

1

1-50 

with 



Hole No. CB-MH90-l52 

CLASSIFICATION OF MATERIALS 
(De•crlptlort) 

• 

moderately hard 

hard, very foss
16(cemented shell) 

, moderately hard, 
beds of hard 
and limy (SP) sand 

thin bedded, porous, 
ightly permeable 

16 

REMARKS 
(DrillI~ ll&ne,. -t•r Joee,. deptll ol 

-•U.rl,_.. etc., II e14nlfjc•nd 

Bit or Barrel 

-41.0 

-46.0 

4 X 5~ ilia 
D. T. 22 u1in 

H.P. 75 psi 

-49.0-+~~rlLIMESTON£, very hard, 
ystalline limestone, 
ddled with large open 4 x 5~ lli alution holes, some 

-+L_~~....~ltered coral heads, tan D.T. 17 min94
oedded, very H. P. 50 psi 

-52.0 

140 pound hammerSoils are field visually 
with 30 inch drop classified in accordance used on 2.0' splitwith the Unified Soils spoonClassification System. (l-3/8" ID x 2" 00) 

fORM 18 36 PREVIOUS EDITIONS ARE OBSOLETE.
MAR 71 Miami Harbor Deepening 



CLASSIFICATION OF MATERIALS 
(Deocrlpll""' 

d 

REMARKS 
(DrUIU., tilne. -fer lo••• depth ol 

INeU.rl,.., etc.., II •IQnlllcend 

BIT OR BARREL 

SAND, fine to medium, quartz 
very silty, gray, wet (SM) 

SANDSTONE, moderately hard, 
_____ j,_:;._.,_-"-_, porous, permeable, many 

loose or poorly cemented 
SAND, gray, some fossils 

100 

80 

1 

2 

_:::3.9..2___ 

" 

" 

-f...._,h'-'-;J SANDSTONE, hard porous , 
permeable, massive bedded, 

-+~~,~~'1 fossiliferous with coral 
-+~~'"" heads, gray, vuggy, seams 

--h""-~~ poorly cemented SANDSTONE 

75 

DIA 4" X 5~" 
D.T. 13 min 
H.P. 50 psi 

Soils are field visually 
classified in accordance 
with the Unified Soils 
Classification System. 

SAMPLE LABORATORY 
ELEVATION CLASSIFICATION 
-37.7 to -39.2 (SM-SC) * 

NOT£: 
* Visual classification 
based on Gradation Curve. 
No Atterberg Limits. 

140# HAMMER WITH 30" 

DROP USED ON 2.0' 

SPLIT SPOON 

(1 3/8"I.D. X 2.0"0.D.) 


ENG FORM 18 36 PREVIOUS EDITIONS ARE OBSOLETE. MIAMI HARBORMAR 71 
(TRANSLUCENT) DEEPENING 



--

---

--

--

I DIVISION 
DRILLING LOG C::f"111rh Arl .<~nri I"' 

I. PROJECT 

Miami Harbor Deepening 
2. LOCATION (C_,,_,.. ar S;.,;an) 

X = 782 290 _y = 522 078 
:S.. DRILLING AGENCY 

Corns of _Engineers 
•• HOL!'_ NO. (Ao .,.,_, an dra,.,.,. title! 

-lllanwnbool 

5. NAME OF DRILLER 

! CB-MH89-45 

R C'..orc-lnn 
11. DIRECTION OF HOLE 

i*JYI!:RTICAL QINCLINED OEG. F'ROM VERT. 

7. THICKNESS OF OVERBURDEN 

e. DEPTH DRILLED INTO ROCK 

I. TOTAL DEPTH OF HOLE 14.0' 

Halo No CB-MH89-45 
INSTALLATION ISHEET 1 

.1: 'llP Dist:rirt: OF 1 SHEETS 

10. SIZE AND TYPE OF BIT See Remarks 
11. gA fUM F<>R ~~~· , own 5H<>WN {Til• .., MSL.) 

MLW 
12. MANUFACTURER'S DESIGNATION OF DRILL 

Failings 1500 
13. TOTAL NO. OF OVER- I DISTURBED ~ UNDISTURBEp 

BURDEN SAMPLES TAKEN! 

1•• TOTAL NUMBER CORE BOXES 1 
15. ELEVATION GROUND WATER Tidal 

!STARTED I COMPLETED 
111. DATE HOLE j A /1 1 /RQ : R/11 /AQ 
17. ELEVATION TOP OF HOLE -37.5 
18. TOTAL CORE RECOVERY FOR BORING .,L..O 
19. SIGNATURE OF Jti&I!IItXO!R l>eOlOglSL: 

Joe Gentile 
REMARKS 

(Ddllm, tbne, INter lo••• depth ol 

...,...rfr.t. etc., II allfnlflc•nd


• 
' 

BIT OR BARREL ;:: 
...... 
----

-37.5 BLS/0.5' r- .-· 
5 r-SPLIT SPOON r".? 

-39.0 ____ ,1..:?___ r- -----·--·- --· ·-  ~ ·- -- --- .8.... 1" _____ L_ r-
r- 

-&Q..5_____________J2.._ f= 
__.6._ 1

1
r- - . 8" 

-L..?.O ----------- ... -~--12-- r-r
__6 ~-

___.2__ r
" 1

-43.5 lO r-
OVERDROVE CASING---------·-------·- ----·--~ r-

DIA 4" X 5~" r-r,._D.T. 4 min 
H.P. 30 psi r-rr-

r-
r-
r-r-47.0 ._ 

4 -,
··SPLIT SPOON 15__ -

-48.5 --------- __l_Z_ ,._
-- _:!,~-- 1--·

" l6__ r
1______________23_ 1r- 

___8_ 1
It t _____lLr-r

20 r- ------·-----  r
~140# HAMMER WITH 30" 
~IDROP USED ON 2.0' r-SPLIT SPOON 1r (l 3/8"I.D. X 2. O"O.D.) r 
,_ 
~ 

;_.. 

-
~ r- 
r-r-
r -
-
~ 

-------------
IHOLE NO. BOR 

CB-MH89-45 

ELEVATION 

a 

-37.5 

-38.2 

-39.0 

-43.5 

-48.5 

-51.5 


LEGENDDEPTH 

~ c 

----- ---
0.0 

;·;:::.~~~;~-~:10.7 = 
•,,. ;.15-

- :rr··m- .- . 
- -.:::+...:~ 
- >i ~~;•. '•;.t..... '..~ 

- :::.:·j;:t: 
- ·:t--·1-:. ·.:~-· / 

~ ':~j} ::~-
'•' ··',- ~ .... - WJ¥:~- :-:~ (~>. 

- 'l'<:~l: 
6.0_-= :;~:"*+ 

-= 
-:em--
- -

- fii 
- :rft··'· .-· 

-= 
fu?t- ::•:.,;:f- rr:·. ' ...- ' .-
)itt-= 
.  ~~i(-~l1.0

- ~Yr.~~~-~-- ::·;":··>~.......
--- - ~-~;~~~:---
4.(t:: 

---
--= 
--

-- ----- ----- ----
- ----- ----

EMG FORM 18 36 
MAR 71 

f~::~Li 


'XoCORECLASSIFICATION OF MATERIALS 
SAMPLERECOV(De•crl;plion) ERY. NO. 

Id 

SAND, fine to medium quartz 
~and shell fra~nts, gray, 
trace of silt (SP) 

SANDSTONE, bard, porous, 
permeable, friable,rnany 
seams poorly cemented 
SANDSTONE, sane seams loose 
sand, fossiliferous, light 
gray, massive, moderately 
hard, many loose sand seams 
from -38.2 to -39.0 

-----~------

SANDSTONE, nvderately hard, 
porous, penreable, 
fossiliferous, light gray, 
many seams of very poorly 
cemented rock and seams loosE 
sand· 
Thin lenses HARD SANDSTONE 
from -47.0 to -48.5 

SAND, fine to medium quartz, 
light gray, clean, 207. thin 
sandstone lenses, damp (SP) 

--------- -· ·----··- 

Soils are field visually 

classified in accordance 

with the Unified Soils 

Classification System. 


SAMPLE LABOAATORY 
ELEVATION CLASSifiCATION 
-37.5 to -38.2 {SP) * 
Note: 
* Visual classification 
based on Gradation Curve. 
No Atterberg Limits. 

PREVIOUS EDITIONS ARE OBSOLETE. 

!TRANSLUCENT) 

-. 

80 


66 


66 


40 


0 


0 


33 


56 


46 


l 

2 

3 


4 


5 


6 


7 


8 

-so o 

-51.5 

PROJECT 



CLASSIFICATION OF MATERIALS REMARKS 
(DeecrlptfaW (DriiiJnl time, watw Joee, deptll of 

'"'•tMrJn&. etc., II •ilnUic•nd 
d 

BARREL 

Split Spoon 

BIT OR 

56 1 

-37.9 

93 2(oolitic) very 
, tan, porous, 
seams loose 

3 
-42.4 

4 

(SP) SAND with SAND-
lenses fran -45.4 to 

12 

5 

6 

7 

-45.4 

33 8 

Soils are field visually 
classified in accordance 
with the Unified Soils 
Classification System. 

140/1 HAMMER WITH 30" 

DROP USED ON 2.0' 

SPLIT SPOON 

(1 3/S''I.D. X 2.0"0.D.) 


PREVIOUS EDITIONS ARE OBSOLETE. MIAMI HARBOR 
(TRANSLUCENT) DEEPENING 



86 

Hole No CB-MH90-154 
DIVISIOH INSTALLATION ·ISHEET 1 

DRILLING LOG So~th Atlantic Jacksonville District OF 1 SHEETSI 
I. 	PROJECT 10. SIZE AND TYPE OF BIT See Remarks 


Miami Harbor Deepening 11. DATUII ...... ~~~VA' oun 5HOWN rnr• or IISL) 

~-'·'L~O~C~A~T~IO~N~(C~~~~m~.~••=.~o=r~s~,.~,~~~--------------------1 M L W 

., X 	 = 781 , 059 y = 521 , 1 7 4 1;1;::;2-.;:;II&A;:;N;;Uo;FA&:c"'T;:;U:;;R;;;E;:;R;;;,c;;S-;D:;;E;;SrriG::;N;:rrAT=IO:;;N;-i;O:O'F-;DR=I;-L;-L-------------i 
•.·. 3. DRILLING AGENCY Failing 1500 

J-:--::-::U;;S-;:-A;;r::;m-;yh-C--.-O_r.._p_s__o..,.f__E;-n-::g'7.-;i:-nTe_e_r_s________________-f 13• TOTAL NO. OF OVER- ) DISTURBED !, UNDIITUIOBE!> 

4. ~~L:,:!.f.t.:.)''"'..., an dra_, title~ CB-MHgO-lS BURDEN SAMPLES TAKEN ! 
4 

: 	 14. TOTAL NUMBER CORE BOXES 2
S. NAIIE OF DRILLER 

R. Gordon 15. ELEVATION GROUND WATER Tidal 

&. DIRECTION OF HOLE I ST AIOTED I COMPLETt:D 


Ill. DATE HOLE i I 41 . I I 
[X) vERTICAL OINCLINt:D ---------- DIEG. FROM VERT. I---------------....L....:3::.!..:::1...:.!.....:9...:0:....______,:'-:-...:3:-'-'1::.4..:.J.....::9..::0:....___-f 

17. ELEVATION TOP OF HOLE 39.9 
7. THICKNESS OF OVERBURDEN 

II. TOTAL CORE RECOVERY FOR BORING 
...._._D_E_P_T_H_D_R_I_L_L_E_D_I_N_T_o_R_o_c_K________________________---1 111, SIGNATURE OF INSPECTOR 

!1. TOTAL DEPTH OF HOLE 11.5 1 Geologist, J. Gentile 


ELEVATION 

a 

-39.9 

-41.4 

-42.9 

-43.4 

-51.4 

'I CORE REMARKSCLASSIFICATION OF MATERIALS RECOV- SAMPLEDEPTH LEGEND (DrUii,.. time. _,_. lo••• .pth ol(Doocrl!Ptl~ ERY NO. -...U.rJft6 etc., II ei•nlfic•nd 
• fcl I• 

r - r--- Bit or Barrel >-
- -- --- --- -

-39.9 Blowsl0.5 FT -oo.o 
3 - ·.Tc::':t SA·r··'·..,.-,.,..,,," ·noderately hard 

_ ~~~· f.l..i'uLU:t..:.:o~ l .0. ' Split Spoon 1-. ·-r~¥. very porous, permeable, 33 1 
1 •s-=E·~ honey-combed with voids -41.4 	 4 

_ ·.c·.:~':{jllliiliartl]y filled wi.th loose J 8 -:- ff..f'..-..o; riddled with seams Split Spoon- .._, ... ~ ......~. 12 56 2- ~t,.~. sand, light gray 
-42.9 	 10 :;;i: sANn, iT;{;-tOiDediUin; 

crystalline, brittle, 

3 • o - quai'iz .t-------lf-------+-...:..:~~------------------==........ 
3.5 - c~·::.t;' riddled with lenses moder 100 3 -43.4 " " 20 -
-I ately hard sandstone, clean --
-1 
-
- _l 

I 
I 
I I 

light gray, moderately hard 
sandstone from -42.9 to 
-43.4 

LIMESTONE, very hard, 

100 

4 x 5\ Dia 

D.T. 25 min 

H.P. 60 psi 

--
:2 
--= -

--- J J riddled with solution holes -46.4 	 --- I partly filled with se!:ondary --	 I I moderately hard limestone, -
_ i vuggy, tan, massive bedded, =-_ I I a few fossils 4 	 x.5\ Dia --

D.T. 38 min -I 100 -
H.P. 50 psi r -l l r - I ~(I 

f--J I f-
r - I r 

-51.4 	 r- 11.-r I i 
f-- r 

140# hammer with f-= Soils are field visually 
1--- 30" drop used onclassified in accordance- r - with the Unified Soils 2.0' split spoon r 

(1-318" ID x 2" OD) ~= Classification System. 
1--- ,...--- ~--
-
~ 
--= 
-- -- --- - -
- -- --
1----= 

-
 -
' -- --- - --- --- -
- - =--- -- -- - =-- -- -
- -

PROJECT IH10LE NO.ENG FORM 18 36 PREVIOUS EDITIONS ARE OBSOLETE. 
MAR 71 	 M1am1 Harbor Deepen1ng u.B-HH90-15 4 



---

-----

----------

----------

------------- --

TDWISION 
DRILLING Lot South Atlantic 

1. PROJECT 

Miami Harbor Deepening 
2. LOCATION (Coordinate• or Staflon) 

X = 779,056 y = 520,975 
l. DRILLING AGENCY 

Corps of Engineers 
4. HOLE NO. (Ao obco- an dro~ IItle! 

and Ill• nuaatuw) ! CB-MH89-51 
' 5.. NAME OF DRILLER 

R. Gordon 
&. DIRECTION OF HOLE 

l!:9vEATICAL OINCLINED DEG. FROM VERT. 

7. THICKNESS OF OVERBURDEN 

8. DEPTH DRILLED INTO ROCK 

I. TOTAL DEPTH OF HOLE 13' 

CLASSIFICATION OF MATERIALSELEVATION DEPTH LEGEND 

a 

-39.2 

-41.7 

-43.0 

-44.2 
1--

-52,2 

(De•o.JptiOII) 

b c d 

----
--= 
-

lo.o = 
-- ~::\~\- ' ... ~.'-- --

2.5 	= 
--


3.8 	=~~ 
--. 

~i~i-~ fossiliferous. tan,- ¥J)~Jj; massive,b:d of (SP)
5.0 	= SAND with many lenses of 

~-T~ hard SANDSTONE, from -43.0'= -
- I 
-- ~-j_-

---= trLI-
- -- n-~-- ---r-- r~--T-- l-'-

fl'"-=.TJ--- I~r·]_~---·
- l}~cEtr~:r 

--
---= ---- ----- ----
---= ---- ----
--= 
----
=-

ENG FORM 18 36 

~lU\IJJ, r 1ne to mea1um quartz, 
light gray (SP) 

1--------------------- 
LIMESTONE, hard, very 
permeable, riddled with 
large solution holes, 

to -~4-4·.2' 

hard, very porous, riddled 
with solution holes, tan, 
massive, solid core from 
··44-.2 to -45-.2 saridy, 
large solution holes 
partly filled with 
secondary porous hard 
LIMESTONE from ~45.2'' 
to -51,2 

- -----·---------------- 

Soils are field visually 
classified in accordance 
with the Unified Soils 
Classification System. 

SAMPLE LABORATORY 
ELEVATION CLASSIFICATION 
-39.2 to -40.7 (SP) * 

NOTE: 

*Vi sua 1 Classification 

based on Gradation Curve. 

No Atterberg Limits. 

PREVIOUS EDITIONS ARE OBSOLETE
MAR 71 

fTRANSLUCENn 

. 
INSTALLATION 	 TISHEET 
Jacksonville District OF 1 SHEETS 

10. SIZE AND TYPE OF BIT See Remarks 
11. DATUM FOII-El:"E"ITATTON SHOWN £TBJII ar JIS-z;J 

MLW 
12. MANUFACTURER'S DESIGNATION OF DRILL 

Failings 1500 
I DISTURBED13. TOTAL NO. OF OVER· 	 !UNDISTURBE'P 

BURDEN SAMPLES TAKEN ! 
14. TOTAL NUMBER CORE BOXES 1 
15. ELEVATION GROUND WATER Tidal 

!STARTED ! COMPLETED 
16. DATE HOLE i 8-28-89 
17. ELEVATION TOP OF HOLE 39.2 
18. TOTAL CORE RECOVERY FOR BORING 80 
19. SIGNATURE OF~¥:l!¥~X L>eO.l.Og1St "' 

Joe Gentile 
'JLCORE 
RECOV· SA..e:'LE 

ERY. NO. 
I 

80 1 

288 
1-----

...43 

100 -

-----f------

82 -
~-1-------

100 -

REMARKS 
(Drllli~ time, INter lo••• depth ol 


w.atlllltrl...r, etc., if aiQnlllcanl) 

I 

BIT OR BARREL 
~ 
~ 
I
~ 
1
~ 

-39.2 BLS/0.5' I
1

--~~-·~~-~-·--· 

SPLIT SPOON 
~ 
~Settle 

4 I
-40.7 15  f- 

~ --~---·--- --~- ·-y· 
1

-42.2 

4 


·-··--
12 


DIA 4" 
X 
 5-1/2" 


Split Spoon ---1
1
~ 
~ 
1
1
~ 
1
1
~ 
1- -
1---> 
1
------..... 
1
1--
1 
~ 
~ 
1-

I 
I 
1-

~-
1
'-

--~ -
~ 

-
~ 

-
'----

.. ----------· --
-
~ 

~ 

~ 
1
~··. 
1
1-
~ 
~ 
1--
I
1
1
I 
f- 
~ 
f-
1-
f-
'---
r-
f-
f-. 
f-
1-
f-. 
f-. 
~ 

~ 
f-
f-
f-
1-

PROJECT Miami Harbor IHOLE NO. 


Deepening CB-MH89-51 


D.T. 18 min 
H.P. 30 psi 

-45.2 

DIA 	 4" X 5-1/2" 
D.T. 35 min 
H.P. 45 psi 

-48.2 
-~~---- f------------ - - -- - .. 

DIA 	 4" X 5-1/2" 
D.T. 27 min 
H.P. 40 psi 

-50.2 
1---------------------- . ·---· 

DIA 	 4" X 5-1/2" 
D.T. 16 min 
H.P. 45 psi 
-52.2 

140# Hammer 
with 30" DROP 
USED ON 2.0' 
SPLIT SPOON 
(1-3/8" I.D. X 

2" O.D.) 



CB-MH90-160 

CLAY, slightly plastic, 
trace silt, trace to little 
shell, gray (CL) 

CLAY, plastic, gray, little 
shell, trace silt (CH) 

, slightly perinea e, 
ossiliferous, sandy, 

ed with voids filled
limy·sandy silt, frac~ 

· ·voids filled with soft 
rom ..:13.5 to -15.0 

LIMESTONE, hard, porous,
-i~~-nslightly permeable, very 
-+~~~fossiliferous, vuggy, hard 
-+~~~limestone, sandy with voids 

filled with secondary moder
-+'-...--4ately hard· to ·soft;, very 
-+~~-Hfo.ssiliferous, buff liine

stonef· solid core; complete
-+~..,--1-1 riddled with large solution 

~--~~~~~~~~-Mholes filled with secondary 
-i~-r--4soft fossiliferous li.me'

ltone from -19.5 to -22.5-h--'-rl 

46 

60 

0 

93 

100 

100 

20 

26 

93 

100 

100 

1 

2 

3 

4 

5 

6 

7 

8 

REMARKS 
(DrU/U.. tlln., -•• looo, deptll ol 
_,..,,. otc., II ol,nlllcond 

Bit or Barrel 

Split 

-4.5 

Split Spoon 
-6.0 

Split Spoon 

-7.5 

Split Spoon 

-9.0 

Split Spoon 

-10 5 

Split Spoon 

-12.0 

Split Spoon 

-'-13.5 

Split Spoon 

Split Spoon 

-16.5 

-19.5 

4" x 5~" Dia 

D.T. 14 min 

psi wt of rods 

411 X 5-Ji" Dia 

D.T. 21 min 

psi wt of rods 

-------- ---- -~1-----+---+=-=2=.2!..:.5"------------·-

Hiami Harbor Deepening 



-------------

--- --

--

--------

DRILLING LOG (Cont Sheet)Jmv~;~~ ToP OF HOLE 
Hole No. CR-MH90-160 

PROJECT IINSTALLATION ISHEET 2 
Miami Harbor Deepening Jacksonville District Of 3 SHEETS 

REMARKS 
(DriUitrg timt, cvaler luss, tkJJih of 

w~•theriff.g, de., if sig,ificant) 
g 

Bit or Barrel 

-22.5 Blows/0.5 FT 

4" X 5%" Dia 
D.T. 3 min 
psi wt of rods 
dropp~g -23.5

-24.5 to - .5 ____ 

1Split Spoon 
3 

-26.0 2 
7

Split Spoon 
3 

-27.5 5 - -
2 -0Split Spoon 
5 f 

-29.0 8 -r
5

Split Spoon 
4 

~30.5 2 
2

Split Spoon 
2 

-32.0 8 
-_j2 .1 
-32.7 

4" X 5%" Dia 

D.T. 33 min 

H.P. 50 psi 

-35.5 

----
-
--

CLASSIFICATION OF MATERIALS 
ELEVATION LEGENDDEPTH 

a b c 

--
--' 

-
-

-
22.5 l9.'l 

- II moderately hard limestone 
-23.5 2o.5-L--..;;r:: 

-
from -22.5 to -23.5 

- large open cavity 	from -23.5-'4vit"~-
to -24.5-24.5 21.:T" 

- k~§)~~ SAND, fine to medium, quartz,-- _;·.:::.·.:.:::·:- ::~;:;:,;,i;-
-- ~f:~-~!.:-- r~-;.-:~~~,- -- Ci~:.;:~~--

- H~1!f{{~-
----

-

;B;~~--- i~z}'g. 
-

- -
-, ~iFJ~~;
-- rh;_;;i 

32.1 29.T: .;~~-:;;:~~. 

-J I 
- I 

I- I I 
- l 
- i I 
- J 

I-
-36.1 33.1 J 

L 

- i I 
--, I 

I- I_ 
- I 
- I I 
-', j 

-39.8 36.8
- y 

- I I 
J-

- I I 
- I 
-'  J _L 

-
-43.5 40.5 i 

l 
I 

- J 
- I I 
- I 

- I I 
- I 
- I J 
- I 

-47.5 44.5 I J. 

( o~scriplion) 

d 

many thin lenses hard sand
stone, light gray (SP) 

LIMESTONE, very hard, many 
solution holes partly filled 
with secondary moderately 
hard fossiliferous limestone, 
tan-gray, massive bedded, 
permeable, isolated coral, 
solid core 

completely riddled with 
large open solution holes, 
very permeable, tan, 
limonitic stain from -36.1 
to -39.8 

solution holes and voids 
filled with secondary, 
porous, fossiliferous, mod
erately hard limestone from 
39.8 to -43.5 

very fossiliferous (cemented 
shell), porous, tim, ma~sive 
bedded 

--- -
-
-
-

-
-
-
-
-

(ER 1110-1-1801) GPO 1980 OF- 628-603ENG FORM 1836-AJUN 67 

%CORE 
RECOV SAMPLE 

ERY NO. 
fI; 

0 

33 9 

40 10 

66 11 

56 12 

40 13 

100 

97 

100 

50 

69 

94 

66 

NOJECT 

r-r-r-
f 
1-- 
f-
f-

f-_, 
I-"r-r-r-r-
~ 
f-

f 

-
-
-

f-

f-

r

-
-
-
--
___2. 

--
f

- "I
1--
f-

If 
1 
f -- 1--- ' ' f-
f 4" X 5%" Dia f-r-D.T. 26 min 	 1--
f 

-37.5 H.P. 50 psi 1

-)jo=-- 'l2-" X 2..;7/8·11 Dia 	 
D.T. 26 min 	 -

-
H.P. 50 psi 	 -

-
-40.5 	 

~ 

f 2'; X 2-7/8" Dia 	 f 
1 

D.T. 22 min 	 1--
f-

H.P. 100 psi f-r-po 
-43.5 	 1

2" X 2-7/811 Dia 	 I

D.T. 7 min 
H.P. 120 psi 

-45.5 

2" X 2-7/811 

D.T. 10 min 
H.P. 120 psi 

-47.5 

Dia -
=-
f-

----I

~ 
1r-
f-
f-
r--
' 

Miami Harbor Deepening CB-MH90-16 0 
IHOLE NO. 



Hole No.CB-MH01-12 
DRILLING LOG I" 

jlN:>; I ALLA llUN SHEET I 
South Atlantic Jacksonville District OF 2 

1 
' "=~~arbor Deepening and Widening 

tO. SIZE AND TYPE OF BIT See Remarks 
jll• UA IUI'4 f"OR ELEVATION SHOWN (T8H or HSLJ 

;t, L.....,. llUN (I;OOI'anllllel Of ::il.l/0111 MLW, Horizontal Datum; NAD83, FLE 
X 932,593 Y 521,535 , MANU!'ACTURER'S DESI6NAliON Of DRILL 

3. DRILLIN6 A~f:NCT Failing 1500 
Corps of Engineers • TOTAL NO. Of I SAMPLf:S TAKf:N 

:4, HOI;':.NO._~~ S!'OIIn on (.-.lltng 111/e disturbed: 0 undisturbed: 0 
lltld I,.IHIIIIbttr} CB-MHOI 12 

t4. TOTAL NUMBER OF CORE BOXES 2 of 2 15. NAMf: Of DRILLf:R 
Pickett t6. ELEVATION GROUND WATER 

8. DIRECTION OF HOLE Ill. DATI:. ttOLf: STAIITf:D COMI'Lt.TI:.D 

I8J VERTICAL OINC:LJNED 01/31/01 01/31/01 

7. THICKNESS OF BURDEN 0.0 Ft. 
t7. ELEVATION TOP OF HOLE -32.4 Ft. 

8. DEPTH DRILLED INTO ROCK 19.5 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 84.5" 
jllll. Sll:iNAI uti~ ur ,....,,.."'"' un 

9. TOTAL DEPTH OF HOLE 22.6 Ft. J. Arthur, PG 

ELEY. DEPTH 
0 CLASSIFICATION OF MATERIALS ~OR_E 

wa:: 
ffi ...JUJ REMARKS(Description) REC ILID 
t!) :z::z: Bit & Barrel 
~ X oC::I 

CI)Z 

-32.4 0.0 -32.4 " 
LIMESTONE, lt. gr. with brn. 
stains, fossiliferous, mod. to 

- highly wea., hard to very hard, 
Hyd. Press: 500 PSI -highly vuggy, fragmented 

H20 Return: 0%88 D.T. = 13 min.0.9 - 1.5 ft, highly wea., mod. 
RQD = 13.3% - hard, badly broken. -2.5 

1.5 - 1.8 ft, mod. wea., very hard, -35.8
highly vuggy. 1-- -
1.8 - 3.0 ft, highly wea., soft to 
mod. hard, badly broken. 

- Hyd. Press: 700 PSI E-s3.4 - 4.5 ft, highly wea., mod. Box I H20 Return: 0% 
hard, fragmented to badly tOO D.T. =19 min. 
broken. RQD = 27.5% - f

~ 
4.5 - 7.4 ft, mod. to highly wea., 
highly vuggy. 

i 
- -39.8 

7- 5.0 - 5.4 ft, mod. hard to hard. 

5.4 - 5.8 ft, hard. - ,... 
5.8 - 7.4 ft, soft to mod. hard, 

Hyd. Press: 700 PSIbadly broken. 
tOO H20 Return: 0% 

7.4 - 9.9 tt, some lt. brn. sand D.T. = 17 min. f-l 

filled vugs, highly vuggy, mod. to - RQD = 40% 
10 

highly wea., hard to very hard, 
- fragmented and badly broken. -

9.9 - 12.4 ft, no sand, highly 
wea., mod. hard to hard, -44.8- fragmented. 1 12.5 

Fragmented: 9.9 - 12.4, 13.8 -
14.2, 19.2 - 19.3 ft. - sl. wea., highly pitted and vuggy f-

with small vugs, very hard at 12.4 Hyd. Press: 550 PSI ft. 
- tOO H20 Return: 0% HD.T. = 15 min.Low angle open joints: 13.5, 13.8, RQD = 96.2%14.0, 14.2, 16.1, 16.7, 16.8, 17.1, 17.2, 

- 17.4, 17.6, 18.1, 18.6, 18.8, 19.3 ft. f
Box2 

sl. to mod. wea., small to large 

- vugs at 17.4 ft. - -50.0 

Mod.to highly wea. at 18.6 ft. 
Badly broken: 18.6 - 18.8 ft. 

- -
-51.9 19.5 

18.8 - 19.3 ft, highly vuggy with 
large vugs. r Hyd. Press: 500 PSI 

::.•:. 
SAND, no recovey H20 Return: 0%- ·.·.·:.· 38 -·::.·:. D.T. = 7 min. 

t% RQD = 34% 

- f::.·:::.·.·:.· 

20 

.~~:~=:~ 

- ~~·:.:: ------ - H 
(continued) 

~~ - PIIEVJOUS EDJTJONS ARE OBSOLETE. IPROJECT 
Miami Harbor Deepening and WideninQ 

IHOLE NUMBER 
CB-MHOI-12 

.5 

5 

I7.5 

22.5 



Hole No.CB-MHOI-12 
SHEET 2 DRILLING LOG (Cont. Sheet) I'"LioYAilUN •u" \W""lfO[E" -32.4 Ft. 

OF2 

IPR~i~;i Harbor Deepening and Widening I Jacks~~~i~e District 

ELEV. DEPTH ffi 
(!) 

~ 

CLASSIFICATION OF MATERIALS 
(Description) 

~OR_E 
REC
X 

~ffi 
!i'j! 
<:=~cnz 

REMARKS 
Bit & Barrel 

F-:E~If'.. B't~ilill .. 5~'=-.f:~=-====-==-==-==-==-==-=t==t==t=-;,2,55Qd~n:f::::::=======-==-t-l-22,5 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
Ml~ 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

PROJECTPREVIOUS EDJTIONS ARE OBSOLETE. 

140# hammer w/30" drop used with 
2.0' split spoon (1 3/8" I.D. X 2" 
O.D.). 

4"X 5.5'core barrel with diamond 
bit. 

HOLE NUMBER 

-25 

1

1-27.5 

1

1-30 

1

1-32.5 

1

1-35 

1

1-37.5 

1

-40 

1

1-42.5 

1

1-45 

1

-47.5 

1

~0 

Miami Harbor DeeoeninQ and WideninQ CB-MHOI-12 

' ' 



--------

_________ __ 

nOIOftO. -- ,,, __ - 

DIVISION INSTALLATION ISHEET I 
DRILLING LOG South Atlantic Jacksonville District OF 3 sHEETs 

1. PROJEcT 1o. s1zE AND TYPE oF BIT See Remarks 
1::-:-:Mo-:i::-:am=i,.,H..,a....r_b_,o,....r_De_e_:p..,e-=n:-i-:n...;,.g________--1 "· DATUM FML w'""'VATION 5H...wn I ..... or MSL) 

, ~· LOCATION (Caardinalea or S1a11..., 

1:.~X::;=::-7~7:::6-:-'-:5'::::3=6::':::::,.--::y'-=-5_2_0...:;,_8_6_0________-; 121-Ma~l,ltlf'nAgCSTU~I!'Il'.!i DESIGNATION OF DRILL 
3. DRILLING AGENCY r I !JUU 

i-:--:ic'::'oi-ir~·p:::s:;:.-::o;.:f_:E;;.:.n:..=g"'i...;..n:...:e"=e:.:.r"'s;:-:-=:r-----:-----:'----; 13• ToTAL No. oF ovER- 1oonu..aEo iUNDISTURBEr;l 
4. ~~NJ,:!,!.t:.,ollown on dr•.....,. 1111•! CB-MH89- 56 BURDEN SAMPLES TAKEN; 

s. NAME OF DRILLER 
1 

14. TOTAL NUMBER CORE BOXES 3 
R. Gordon 1s. ELEVATION GROUND wATER Ti da 1 

.. DIRECTION OF HOLE laTARTED I CD..PI.ETED 
111. DATE HOLE i 9-18-89 ' 9 18 89QVERTICAI. QINCI.INED _____ DEG. FRO.. VERT.I---------l.L.,___--:::--::---...:--__-___--1 
17. ELEVATION TOP OF HOLE -2.8 

7. THICKNESS OF OVERBURDEN 
18. TOTAL CORE RECOVERY FOR BORING 63 

..·-·_D_EP_T_H_DR_I_L_L_ED-IN_T_o_R_o_c_x-;;--:;;--:-----------; 11. SIGNATURE OF INSPECTOR 

1-----1----+-.,..,.,~;~----------------.......-- --t---.--- ---------·--setne·cr--

s. ToTAL. DEPTH oF HOLE 47' Geo1og i st Joe Gentile 

ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 
(Deecrjpllon) 

~CORE
RECOV· !SA!!;:LE IERY NO. 

REMARKS 
(Drill-.. filne. _,.,. lo••· depth of 

...,.,.,... etc.. II allftlllc•nd 
a b c d • I 0 

-- Bit or Barrel f-f 

= - c-- -- -
-2.8' 0.0 -_ -2.8' BLS/0.5' r:: 

~ 
-~l·'~·,:, SAND, fine quartz, shelly,
=:~~}.: P, silty, gray, wet (SM) Split Spoon
-= '} :.. ' ..- ·. ,.,;, .·. 

-4.8 2.0 -.: ?.,<:;---·= "", -t· -- ------------------------------------
- ' : 

1 SILT, gray, damp, 1ittlel :I 
= I- i-=1 
-

-= 
--


-10.3 7.5: 
- li 

1---- ... -:: ·I-' 
-- ) 

-= 
 ) 


-
= 
-

)I
I 

-= = 

doy (ML) 
27 

2 

-10.3 

,.-
I 
I 
1-

~ 
I 
I 
1-
1-
~ 
I 
I- 
I 
I 
I 
~; 
I 
I 
~ 
t::
1-
~ 

t----+---1-------------- ______r___I--
Sett]_~~

Silt, slightly plastic, Split Spoon ~ 
clayey, trace shell from 1-
-1 0 . 3 to - 1 4 . 8 33 3 1

1
: 1r-_l_c 
'~="' I 1

! p l 

-=I 
-~-4. 8 12. a= ) i ) bed of silty shell from 1----t---+----14.8 ____}_~
c....::2_~_._3 12.5-;;;, -14.8 to -1_5_:_3_______,________ -----~--~ 

- -T T Split Spoon ___:t_~r=:- --'-- LIMESTONE, moderately hard, 73 4 -16.3 15 1=:::;:=-I porous, permeable, vuggy, ·-------r----------------------------------1-
-- j_ voids filled with poorly 

11 
2 1--1

-"12-1:IT cemented SANDSTONE and-= ....,--LI loose sand, massive, d 80 5 -17.8 18____ p_l-tc'> 
- i · fossiliferous, very san y, 11 18
 

-18.8 
 l6.o:-=;.-:: tan-gray. 80 6 -18.8 -~~ 
r-------  ----p;.Ir----- -- ... ------------------- ---- ---- ---- .. --- ------. .. --·--- -------------1

-: j_ LIMESTONE, hard, solid core OIA x 5-l/2 11 ~-If"' I porous, permeable, vuggy, 
4 11 

1-
- 1 solution holes filled with 100 - D.T. 10 min I= 

-: r'--, friable SANDSTONE, tan,~ra)! H.P. 20 psi ~ 
1 .. i massive fossiliferous, very 1

- sandy. ~ 
- ! i 21.8 1-

19.5: L-,.._..L - -- -. ·- ..-.. ----------------------1-22.3 
·------I--...L...... --··------·--------------------------·-------- -·- --- --- - -- ---- --- ------ r= 

- ~
~ 1

- 1
- 1

-= ~ 
- 1--1
- 1
: ~ 

ENG FORM 18 36 PREVIOUS EDITIONS ARE: OBSOLETE. PROJEcT t1i q.mi Harbor !.HOLE NO. 
MAR 71 n<><>n<>n1nn rR_,'.I-IAQ_<;!; 



'

____ 

- --

DRILLING Hole No. CB-MH89-56 
PIIOJfg. • SHEET t.

M1am1 Harbor Deepening ]'N~~~'~nville District 
Of 3 SHEETS 

CLASSIFICATION OF MATERIALS '1. CORE REMARKS 
SAMPLE (Drilli•g timr, wal~r loss, dtpth ofRECOVELEVATION DEPTH LEGEND ( D1scriplior1) Wttdheri11g, de., if Jignificatrl}ERY NO. 

b e f ga c d ' 

- BIT OR BARREL _ 
- -- -
- -

- -
-22.3 19.5: BLS/0.5' = 

1-----·f---== [·:x SANDSTONE, mod~~atel-¥d~F~· -- --- - DIA-4~-x-5~7;~- ---- ~:> 

53 


-24.. 
 "-~~~ m~;~~:i:;~::;t~~~"i~~.. - ;;::.:: ::~ ~ 
~j'h1(j· SAND, fine to medium quart;, ---Settled 1

7l;i:i\\: ;!~•(s,l'"· t.aoe shell, 60 '''" ''''"~_ I 
-27.3 24.5=:-~;~·..,.:;·<·,, -27.3 = l 

- ·.z:f''~~LIMESTONE, v;ry t;";~Z-dens;;"Taa·----- -_:-:v--:lrorf4'1x 5-l 12...- =.:cs- j 
:: I I s 1 i gh t 1 y fossil i ferou s, tan , 1i:rA4~l']'211----- ~' , 

-28.9 26.1 I redeposited crystalline D.T. 11 min ~ 
~ T T ~ LIMESTONE r H. p. 40 psi ~ 
=-  LIMESTONE, soft, weathered, 90 _ = -= TT chalky, friable, fossili- ~ 

_
3
,_

28 
r T T ferous, white,-massive, 30.8 ~ 

1 · '--  porous, non-permeable.bed -------------- f-

t----'---+--~_=+->:_,_,:::<;..,::::·.;,;;:J quartz, SAND (SP) from DIA 4" x 5-1/2" ~•., 25 8 
-,_,...;<';'>;'

-32.3 29 5- :.~,~·,·.·,;.:· -31.1 to -32.3. D.T. 19 min ~ 
-~!I.~I·~;;l . T ~3~:a3o psi ;,;,• 

- LIMESTONE, moderately hard, -----------T-~ 
: _lj_ porous, permeable, weathered, Split Spoon ;=8 

_: __ fossiliferous, completely _ ----133: j__L riddled w~th solution holes,r-- -34.3 _________1~ -~ 
-35.3 32.5: II tan, masslve. Split Spoon ~~ ~ 

-=r=-----·· 73 - -35.8 50 .

-~s=l LIMESTONE, hard, porous, - DIA 4, x S-l/2-,---------= 1-

~~ 
- · -. permeable, vuggy, riddled _ 

- with large open solution D.T. 36 min ~ 
- I holes, slightly fossili- 76 - -- ' - 1 ferous, tan, massive. H.P. 50 psi I 
~T~T f-J 
- 1 ~1 
- I ~ I 
- I 
- I -40.8 ~ I 

~u:: " _~~:: 4i:'i~m.- t 
~ 

I 

I 

~8 41..:':::1+1.' SANDS --- ~;:·:. ' ~ l5-112" 

_;b.·'·;·"Pr.~~..;:_:;_~s._\ sligh~~~Epe~~~~bl~~r~~~l D.T. 15 min I=
-~~EJ cemented, very fossili- 100 - ~ 

-~;~[t;~~~~';,:~· ~m~:~- __ :;::850 p~l- li 
1' 

~ ~) 

-= 
-
-

-


- I
- I
- I 
- I 

PROJECT M1am1 Haroor HOLE NO.(ER lliO·l-JBOl) GPO 1980 OF-628-603ENG FORM 1836-A 
JUN 67 Deepening CB-MH89-56 



'

----

___ 

--

--

DRILLING LOG (Cont Sheetl]a.EVo\TION ToP Of Ho~2 _8 Hole No. CB-MH89-56 
PROJECT IINSTo\UATION 

Miami Harbor Deepening Jacksonville District 
%CORECLASSIFICATION OF MATERIALS 
RECOV SAMPLEELEVATION DEPTH LEGEND ( Dtscription) ERY NO. 

b c e fa 

SHEET 3 
] Of 3 SHEETS 

REMARKS 
(DrillinK limt, watrr loss, Jqth of 

wtathtrirtg, de., if sig,if"an:) 

g 

. 
849 

- :~---1--·--=-+rJ.Ll1]': -·-S·o-,-_l_s_a_r_e_f_i_e_l_d_v-,-.s_u_a_l-ly-..-+--l_o_o-+----I-~-:-:-~--H-am_m_e_r 

-
-
-
-

-
-

---~ 
-

::?·f-:C.~:-
=lt:tt 
_ \;".~;t·:.;:·i 
-;t;;·.:·:J: 

4 7 0 :}.·;.f.,:·i:; 

BIT OR BARREL r-
r-
r-
r
1-
1
1

--· ----- .......... ----- -- --- --1----1---l-:-4-r:-·-:-..---x--~~-~~--:-~-o_._s__'__t-~ J 

D. T. 12 min 
H.P. 40 psi 

= 
: 

: 

--= 


: 
__: 

-= 
--= 

: 
--
-

~ 

-
--
--
: 
~ 

-
-
-

- -

- = 
-
= 

--= 
: 
--

-
-
-
-

-= 


--
-

-
-
----
-
-
-
-

-
--
-
--
--
-
-
-
---

classified in accordance 
with the Unified Soils 
Classification System. 

SAMPLE LABORATORY 
ELEVATION ANALYSIS 
-2.8 to-4.8 (SC)* 
-4.8 to-10. 3 (CL)* 

Note: 
*Visual Classification 
based on Gradation Curve. 
No Atterberg Limits. 

with 30" DROP 
USED ON 2.0' 
Split Spoon 
(1-3/8" I .D. x 
2" 0. D. ) 

~. l 
~ ·1 

~ 
1=-- I 

.____ ll 
~ j'

I= l 
~ 
~ 
I- ·. 

~~ l 
i= l 
I=- l' 
I
~ 
1- j 
~ 
I= 1l1r-
I

-~1. --i 
- 1-
;: i 
~l.
1-
I- ,i
1
r-jlI

E i,1-
r- i 
~ l 
~j
I= I 
r-r 
1-
1
1
1
r
~ r-r 
r-· 
1-

I- l 

~~ 
f- If

fl
~ 
f
f
f
1

I
I
f
f-

ENG FORM 1836-A (EB IIJO·I·IBOIJ GPO 1980 OF- 628-603 
JUN 67 Deepening CB-MH89-56 

oaoJECT ~1i am1 Harbor HOlE NO. 



_ _ 

Hole No.CB-MH01-13 
I'"'"'"~~" ••un 	 SHEET I DRILLING LOG rs;;th Atlantic Jacksonville District 

jl. I'IUJ....IOT 10. SIZE AND TYPE OF an See Remarks 
Miami Harbor Deepening and Widening [II. CATIM FOR £Lt:VATlON SHOWN _(Tflllf or HSI.J

12. LO~;A110111 lliOOI'CIInares or :>remx11 MLW, Horizonatal Datum: NAD83, FLE 
x-931,232 v-521,423 1uncn .. ...,..,.,,...,. o•url OF DRILL

1;,• IJHlLLlNI:i Al:iloNI.iT Failing 1500 
Corps of Engineers • TOTAL NQ, IJI' I 5AMI'lt:5 T AKt:N 

1•· noL.~_I'Iu. IA_S S(JOWn on arew"'l rme disturbed: 3 undisturbed: 0 
end flelllllflber} CB MHOI 13 

14. TOTAL NUMBER OF CORE BOXES 2 of 2111. NAMt: Ql" UKlLL~on 

Pickett 16. ELEVATION GROUNO WATER 
8. DIRECTION OF HOLE .10. UAIC:. nut,C:. ~;j~~~~~ ~';ioL:/;,u

1::8:1 VERTICAL 0 INCLINED 
17. ELEVATION TOP OF HOLE -38.6 Ft. 

7. THICKNESS OF BURDEN 2.4 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 85.4 % 

8. DEPTH DRILLED INTO ROCK 13.9 Ft. 
:111. '"'"""'""" un""'r""'"" 

&. TOTAL DEPTH OF HOLE 16.3 Ft. J. 	Arthur, PG 
UJII:

CLASSIFICATION OF MATERIALS -IUJELEV. DEPTH ffi 
~Ill REMARKS(Description) ~R~~ %% Bit & Barrel<C::IX~ cnz 

-38.6-38.6 0.0 
~-. Silty SAND, fine grained, trace of .... small shells fragments, ·. 
~·. calcareous, gray. (SM) 35 I SPT:.·- ·.
f. 
:.· -40.6-40.6 2.0 

42 2 -41.0 SPTLIMESTONE, fossilferous, mod. to- highly wea., very hard, highly 

vuggy, lt. gray. 


2.4 - 3.1 ft, badly broken. -
Hyd. Press: 300 PSI3.1 - 7.4 ft, clay filled vugs with 

H20 Return: 0%- fine crystal coating, mod. 100 D.T. = 23 min.weathered. 
RQD = 84% 

Low angle irregular open joints: - 3.1, 3.5, 3.7, 4.4, 4.8, 5.2, 5.3, 5.8, 
6.1, 6.4, 6.8, 6.9, 7.1, 7.4, 8.1, 8.8 
and 8.6 ft. 

r-- Box I -46.0- 7.4 - 12.1 ft, no clay in vugs. 

-
Hyd. Press: 200 PSI 

100 H20 Return: 0%- RQD = 100% 
10.2, 10.9, 11.5, 12.1, 12.5, 12.7, 13.2, 
13.7, 14.0, 14.2 and 14.4 ft. 

Low angle irregular open joints: 

-
-50.112.1 - 14.4 ft, mod. vuggy with 

small vugs, fine crystal coating 
inside vugs, sl. to mod. wea. 

-
Hyd. Press: 200 PSI 

100 Box2 H20 Return: 0% 
14.0 - 14.4 ft, mod. wea., mod. RQD =91.3%- hard, few small to large vugs. 

-53.0 

OF I 

...... en
:S·oaq_, 
Ill 

v " WOH 

WOH 

WOH 1
WOH 

17 
2.5

35 
65 

-

c-s 

1

-1.5 

-

1-10 

1-12.5 

-53.4 14.8 14.4 - 14.7 ft, low angle open 	 -53.4-iP: 200, H20: 0%, RQD: 100% 
1-15- -~':~.!. f'--'j:'-oi,.,.nt,:::·~----,--....,----,-----'I 	 WOH 

):~.: SAND, fine poorly graded, 67 3 SPT WOH 
_ .t? calcareous, light gray. (SP) 

-54.9 WOH 

140# hammer w/30" drop used with 

16 354 9 

Notes: 2.0' split spoon (I 3/8" I.D. X 2" 
0.0.). -17.5- 1. Soils are field visually 


classified in accordance with the 
 4"X5.5'core barrel with diamond bit 

-
Unified Soils Clasification 

System. 


-


-


- 1-22.5 

ft1A ~,. ... PREVIOUS EDITIONS ARE OBSOLETE. IPROJECT 	 IHOLE NUMBER 
Miami Harbor Deepening and Widenil}f] CB-MHOH3 

http:f'--'j:'-oi,.,.nt
http:Al:iloNI.iT


-37.2 

13.8 

-
~ 

-

-


-

-

-

-

-

-


-

-51.0 

-
. ::~:-:::-

.Z!:~::· 
.:!.·.:::~ 
,.:_:..:~::~
:•.·:· 

-53.5 16.3 y 
-53.0 15.8 

-:~::.~! 
..~~:.:-:· 
-~~:-:::-.-
.:~·:.:~ 

/i:.:.:~
::··:·~-56.0 18.8 

-

-

-

r.ft ~.. 

Hole No•CB-MH01-14 
:.1m; I ALI.A I.IUI'f 	 SHEET 1 DRILLING LOG I' South Atlantic Jacksonville District 	 OF 1 

I. PROJECT 10. SIZE AND TYPE OF en See Remarks 
Miami Harbor Deepening and Widening , UA I U.. r Uft ~L~YA 11UI'4 ::it1UWN .(TBH or NSLJ 

12. LOIOA UIJiol lfiOoraiDltres or :.remMJ MLW, Horizontal Datum: NAD83, FLE 
X 930,960 Y=521,947 , ,...,....,. ""'rUREini u~"'''"NA 1ouroj OF DRILL

I;J· UKlLLlNI> AI>~NIOT Failing 1500 
Corps of Engineers TOTAL NO. OF I :!AMPLE:> TA~N 

14· nu':t::_Nu. Iii.' S!JOWn on cxawln(J rme disturbed: 0 undisturbed: o 
lltld ,,. nutM1erJ CB-MHOI-14 

14. TOTAL NUMBER OF CORE BOXES 2 of 215• NAME OF DRILLER 
Pickett 16. ELEVATION GROUND WATER 

8. DIRECTION OF HOLE 	 IO.IIATE HilLE :>TART":II COMI'Lt.TEII 
02/25/01 02/25/01!g) VERTICAL DINCLINEO 

17. ELEVATION TOP OF HOLE 37.2 Ft. 
7. THICKNESS OF BURDEN 0.0 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 70.7% 
8. DEPTH DRILLED INTO ROCK 18.5 Ft. 

, ::ili>NA I UHt. \lr • ...., ..;... I u~ 
9. TOTAl DEPTH OF HOLE 18.8 Ft. J. Arthur, PG 

ELEV. DEPTH 0 z w 
t!) 
w 
..J 

0.0 

wa::CLASSIFICATION OF MATERIALS ..JW REMARKSO..ID(Description) ~~~ :z::z: Bit & Barrel<C:::IX lnZ 

-31.2 1\ 

LIMESTONE, fossiliferous, mod. 
to highly wea., hard, highly vuggy 
with large vugs, some pale yellow 
fine crystal coatings, lt. gray rHyd. Press: 200 PSI 

Low angle irregular breaks: 0.2, 
 H20 Return: 0%100 RQD = 20%0.8, 1.2, 1.7, 1.9 ft. 

D.T. = 19 min. -·2.5 

Badly broken: 0.2- 0.8, 1.2- 1.7, 
-41.2 	 1.9 - 3.5, 5.8 - 9.3 ft. r--

Hyd. Press: 700 PSI ~5
H20 Return: 0%100 Box I RQD = 0% 
D.T. = 26 min. 

r 
-44.0

Fragmented: 3.5 - 5.8, 6.8 - 9.3 -
ft. 5.8 - 6.8 ft, highly wea., soft 
to mod. hard, sandy. r7.5 

Hyd. Press: 700 PSI 
H20 Return: 0%75 -RQD = 12.5% 

Low angle irregular breaks: 9.3, D.T. = 36 min. 
9.8 	ft. 

-110 

-48.0 
10.8 - 13.8, mod. wea., hard to 

very hard. 
 -
10.8- 11.7, broke core to remove 
from drill bit. -I2.5 

Hyd. Press: 300 PSI 

Fragmented: 12.1 - 13.0 ft. 
 H20 Return: 0%60 RQD = 44% rD.T. = 12 min.Badly broken: 13.0 - 13.8 ft. / 
SAND, no recovery 


Box 2 
 H5 

! -53.0 
LIMESTONE, fossiliferous, fine to -

PREVIOUS EDITIONS ARE oesoLETE. 

oodOm ''·· NQhiY '"'" w;th •m•Uto large vugs, some pale yellow, 
fine crystal coatings, 
fragmented, lt. gray 
SAND, no recovery 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

IPROJECT 

Hyd. Press: 100 PSI 
H20 Return: 0%17 RQD = 0% -I7.! 

D.T. = 3 min. 

-56.0 

4"X 5.5'core barrel with diamond 
bit 

-j20 

r 

h 22.5

IHOLE NUMBER 
Miami Harbor Deepening and Widening CB-MHOH4 



--------- _____ 

Hole No.CB-MH01-15 
""" I '"LL'" I lUN SHEt:T I DRILLING LOG r'~~~~~ Atlantic Jacksonville District 

II.I'KU~CT 10. SIZE AND TYPE OF BIT See Remarks 
Miami Harbor Deepening and Widening DATUM fOfii:.Lt:VA Tllltl SHOWJ! _rTBH Of HSL/

1.:• LU'-'A I lUN lliOOfatnattll OT ;:;rtlrlflnl MLW, Horizontal Datum: NAD83, FLE 
X-930247,.53 Y=521787,.70 

, ,.,..,...,.. ~w , -·~ v U!;;;>lUN'" 1lUA or DKlLL 
[3. DRILLING AGt:t«;T Failing 1500

Corps of Engineers • IUTAL Nil. or I :>AMI'Lt:::i 1All.t.N
I"· HO~t:.IIID·IA.S •!'own on arawlfltJ tttltl disturbed: 1 undisturbed: 0 

llfi(J tie -oerJ CB MH01 15 
I.C. TOTAL NUMBER OF CORE BOXES 2 of 2 

[li. ~~;e~ DIUUt:ll 
15. ELEVAnON GROUND WATER 
Ill. DATI:: HOLt: :>T..ni~U IOIJIIII"L~I~Ue. DIRECTION OF HOLE 

01/30/01 01/30/01I8J VERTICAL DINCLlNEO 
17. ELEVAnON TOP OF HOLE 34.0 Ft.

7. THICKNESS OF BURDEN 1.5 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 90.5% 

8. DEPTH DRILLED INTO ROCK 20.0 Ft. 
;••·lili>NAT~Mt. ur,..,..,..,IUK 

9. TOTAl DEPTH OF HOLE 21.5 Ft. J. Arthur, PG 
0 wa::ELEV. DEPTH CLASSIFICATION OF MATERIALS ~OR_E ...II&Jz REMARKSI&J (Description) REC(!) ii Bit & Barrel<l:;)X II)Z~ 

-34.0 -34.00.0 
LIMESTONE, soft to mod. hard, 

light gray 


II 
47 SPT1I 

1.5- IT-35.5 -35.5 
LIMESTONE, brown stains, 
fossiliferous, mod. to highly wea., 
hard, fragmented, lt. gray- Hyd. Press: 500 PSI 

H20 Return: 0%2.0 - 3.2 ft, moderately hard, tOO RQD = 42.9%badly broken. 
D.T. = 20 min.-

3.2 - 4.0 ft, hard to very hard, 
highly pitted, vuggy, fragmented. 

-39.0-
Low angle irregular breaks: 4.0, 
4.2, 4.4, 4.7 ft. 

Box 1 
some vugs, fragmented. 

- 5. 7 - 10.7 ft, hard to very hard, 

Hyd. Press: 700 PSI 
H20 Return: 0% - 100 RQD = 76.6 

D.T. = 17 min. 

-
-43.7

1---
10.7 - 13.6 ft, lt. grayish brown, 


- mod. wea., very hard, highly 
 ,....... 

porous, pitted, mod. vuggy. 

Hyd. Press: 400 PSILow angle slightly irregular 
H20 Return: 0%breaks: 10.7, 11.1, 11.8, 12.3, 12.4, - 67 RQD = 55.2%12.7, 13.1 ft. 

D.T. = 11 min.11- Fragmented: 13.1 - 13.6 ft, 17.3 
17.4 ft, 17.8 - 21.5 ft.-

-
-49.515.5 - 16.8 ft, highly wea., mod. -

hard, fragmented. 
- Hyd. Press: 500 PSIBox 2 

H20 Return: 0%10016.8 - 17.3 ft, mod. wea., mod. ROD= 43.5% 
vuggy, very hard. D.T. = 10 min. - -51.8-17.3 - 17.8 ft, highly vuggy with 
large vugs, hard to very hard. 

- low angle open joints, 16.8, 17.3 Hyd. Press: 500 PSIft. H20 Return: 0%100 RQD = 10.8%Machine breaks: 17.3, 17.4, 17.8- O.T. = 10 min.ft. 

17.8 - 21.5 ft, hard. 
21.5 -55.5-55.5 

r-- ~oo&Wed.l - -

OF2 

..... 
II) 

:I: to
0· 
-' Ill 

" 0 

0 

27 1

~'-'2.5 

1

.. 

-

-1.5 

1

Hto 

1

H2.5 

-

'-115 

-

H7.5 

-

1-i20 

1

1-l22.5 

IHOLE NUMBERIliA~ - PREVJOUS EDJTJONS ARE o&SDLETE. IPROJECT 
Miami Harbor Deepening and Widening CB-MHOH5 

http:Y=521787,.70
http:X-930247,.53


Hole No.CB-MH01-15 
DRILLING LOG (Cont. Sheet) I~L~vAu~.m •ur ut~_ _ Ft. SHEET 2 

34 0 OF 2 
~KW~\01 IINSTALLATION 

Miami Harbor Deepening and Widening I Jacksonville District 

ELEV. DEPTH 

r-- 

-

-

-

-


-


-
-
-
-
-
-

-
-

-

-


-

-

-

-

-

-

-
ft'A 'W"' .. 

0 z CLASSIFICAliON OF MATERIALS ~OR_!:
UJ (Description) RECCl 
UJ 
..J X 

1---------·-· 
Notes: 1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

PREVIOUS EDITIONS APE. OBSOLETE. PROJECT 

~ ffi 
REMARKSi:~ 

Bit & Barrel 
~~ 

---------1-22.5 

140# hammer w/30" drop used with 
2.0' split spoon (I 3/8" I.D. X 2" 
0.D.). 

4"X 5.5' core barrel with diamond 
bit. 

1

1-25 

1

1-27.5 

1

1-30 

1

-32.5 

1-35 

1

1-37.5 

1

-40 

F-42.5 

1

1-45 

1

-47.5 

-

'-50 

IHOLE NUMBER 
Miami Harbor Deeoenina and Widenina CB-MHOH5 

' 



Hole No.CB-MH01-16 
'"" I ALLA llUI'O 	 SHEEJ 1DRILLING LOG I South Atlantic Jacksonville District 

I. PROJECT 10. SIZE AND TYPE OF BIT See Remarks 
Miami Harbor Deepening and Widening .UA I UN r'Utl t.Lt.VA llUN :>I'IUIIN _1_1_ or lf;xJ12. LOCATION ffiOOfantttel or Sllii/Ofl/ MLW, Horizontal Datum: NAD83, FLE 
Xz929,753 Yz521,634 

MNIW ""'I un~n <> u~"''""" 1 w, ur IJIULL13· DRILLING AGENCY Failing 1500 
Corps of Engineers ll;t, TOTAL NO. 01' i5AMI'Lt.:ii I AN:.N 

I~· HO~~-NO. fA_I ahOwn 011 ar•~m~~ rme disturbed: 3 undisturbed: 0 lllld fie ,_,.,} CB MHOI 16 
1... TOTAL NUMBER OF CORE BOXES 2 of 216. NAME OF ORRLEfl 
15. ELEVAnON GROUND WATERPickett 

8. DIRECTION OF' HOLE llii.IJAH;; HOLt; :nARTt.IJ COMI'Lt.Tt.O 

I8J VERTICAL DINCLINEO 01/29/01 01/29/01 
17. ELEVAnON TOP OF HOLE -33.6 Ft. 

7. THICKNESS OF' BURDEN 4.2 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 68.7% 

8. DEPTH DRILLED INTO ROCK 	 16.3 Ft. .SIGNATURE 
II. TOTAl DEPTH OF HOLE 20.5 Ft. J. Arthur, PG 

0ELEV. 	 DEPTH CLASSIFICATION OF MATERIALS ~ffiffi 
(l) (Description) Wc ~i

oct:;)I&J X 
~ cnz 

-33.6 0.0 
SILT, lean, some fine sand, gray. 
(Ml) 40 1 

1.5
·:. Silty SAND, fine to medium 


-35.1 

....·. grained, trace limestone, lt. 73 2..... gray. 	 (SM)- ·::·-36.6 3.0 
I 	 LIMESTONE, mod. hard, some 

fine sand, lt. gray 92 3 
4.2- I 

LIMESTONE, sandy, highly wea., 
soft to mod. hard, gray 

-37.8 

100-
Poorly cemented, badly broken: 1-
4.2 - 4.6 ft. 

100[ Fossiliferous, mod. to highly - wea., hard to very hard, mod. 
vuggy at 4.6 ft. 

t-- 
Fragmented: 4.6-5.2, 6.2-7.0, -

-

8.1-8.4, 10.9-11.0 ft. 7.7-11.0 ft, 
~ highly vuggy, very hard, brown 

stains. 
Low angle irregular breaks: 7.0, 

1007.3, 7.7, 8.1, 8.4, 9.1, 9.6, 10.5, 10.9 
ft. 

-

''"" 


-33.6 

REMARKS 

Bit & Barrel 


SPT 

-35.1 

SPT 

-36.6 

SPT 
37.8 

OF 2 

Cl) -:s
0~ 
~ 
ID 

" 0 


0 


I 1

0 


6 

2.5

13 

10 

64 f-. 

HP: 400 PSI, H20 Ret.: 0% 
RQD =60%, D.T.= 5 min-38.8 rs 

Hyd. Press: 850 PSI 
H20 Return: 80% 

RQO =77.5% 	 1
O.T. = 15 min.-40.6 

r-7.5 

Hyd. Press: 350 PSI 
H20 Return: 0% f-

RQD = 77.5% 
O.T. 	= 19 min. 

1-110 

Box 1 -44.6-~ 	 11.0 - 11.2 ft, lt. brownish gray, 1-
mod. wea., highly porous and 
 1
pitted, few small vugs. 

11.2 - 11.5 ft, lt. gray, highly wea., - H2.5 
soft to mod. hard, badly broken. Hyd. Press: 350 PSI 

H20 Return: 0%Very hard, mod. vuggy at 11.5 30 RQD = 24% r- Fragmented: 11.5 - 11.9, 12.3  D.T. = 10 min12.5, 16.2 - 16.8, 17.3 - 18.5 ft. 

-48.6 15.0 Low angle irregular breaks: 11.9, H15 
·~;:~.:; I 12.3 ft . 	 r 
..:~:.:::~ 	 SAND, no recovery -49.6 -49.616.0 - -:;:I; 	 LIMESTONE, ft, hard to very 


hard, mod. vuggy, highly pitted, 
 Hyd. Press: 400 PSI 
mod. wea., lt. gray H20 Return: 0%100 t-  RQD = 40% -I7.5-

D.T. = 13 min. 
hard to hard, badly broken. 
16.8 - 17.3 ft, highly wea., mod. 

-52.11-
f-.- Box2 Hyd. Press: 450 PSI 

H20 Return: 0%15 RQO·= 15% 
f-.:20D.T. = 6 min.-

-54.1 -54.120.5 

1-

t-:22.5f-.-  - ~M~~d,/-----1--------- 
IHOLE NUMBERM 'rf'M - PAEVJOUS EDlTlONS ARE OBSOLETE. IPROJECT 

Miami Harbor Deepenir~g_ and Widening CB-MHOH6 

http:nARTt.IJ


---------

Hole No.CB-MH01-18 
SHEET 2 DRILLING LOG (Cont. Sheet) IAuUN •ur ~ IIULt:. _ 33.6 Ft. 

OF 2 
PROJECT .JINSTALLATION 

Miami Harbor Deepening and Widening I Jacksonville District 

ELEV. DEPTH 

1-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-


-


-

-

-

-
9l ~ljiRM 

:fl CLASSIFICATION OF MATERIALS ~Q_~ 
(Description) REC 

X~ 
1---------·-· 

Notes: I. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

PROJECTPREYlOUS EOJTJONS ARE OIISOI.ETE. 

~ffi 1/) -REMARKS :.·'i ~ 0~Bit & Barrel
~ii m 

140# hammer w/30" drop used with 
2.0' split spoon (I 3/8" I.D. X 2" 
0.0.). 

4"X 5.5' core barrel with diamond 
bit. 

Used Modified RQO. Rock sections 
less than 4" were counted if they 
were part of a hard rock area 
broken because of vugs. 

Miami Harbor OeeoeninQ and WideninQ CB-MHOH6 

' ' 

1-22.5 

1

1-27.5 

1

1-30 

1

1-32.5 

1-35 

1

1-37.5 

-40 

-

'-42.5 

1

1-45 

1

1-47.5 

I-50 

HOLE NUMBER 



-- -- -- -- -- -- --

Hole No.CB-MH01-17 
DRILLING LOG l'..s;th Atlantic 
• PROJt::CT 

Miami Harbor Deepening and Widening 
J2. LOCATlOI'I ICOoratneres Of Sllll/011/ 

x-929,714 v 522,721 
IJ· UlllLLII'II:I AIOI:.NCT 

Corps of Engineers 
I~· nu~:t;_Hu. '"·' '!'own on tlfiiWIII(I 111111 

lllld fie nutlber} CB-MHOI-17 
[15. NAME OF ORILLt::R 

Pickett 
8. DIRECTION OF HOLE 

[8:1 VERTICAL 0 INCLINED 

7. THICKNESS OF BURDEN 0.0 Ft. 

8. DEPTH DRILLED INTO ROCK 22.5 Ft. 

9. TOTAL DEPTH OF HOLE 22.5 Ft. 

111'1:> I AL.L.A UUI'I 

Jacksonville District 

10. SIZE AND TYPE OF BIT See Remarks 
• DATUM FOR ELEVAIION SHOWN lTIW or RSCJ 

MLW, Horizontal Datum: NAD83, FLE 

11J. TOTAL 1'10. OF I SAMPLES TAKEN 
disturbed: 0 undisturbed: 0 

14. TOTAL NUMBER OF CORE BOXES 2 of 2 

16. ELEVATION GROUND WATER 
118. DATt:: HOLt:: STARTED COMPLETED 

02/25/01 02/26/01 
17. ELEVATION TOP OF HOLE -33.0 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 64 % 
• SIGNATURE Ul' JH::iPt.CTOII 
J. Arthur, PG 

ELEV. DEPTH ffi 
~ 

CLASSIFICATION OF MATERIALS 
(Description) 

-33.0 0.0 

II 
I 

-I 

SHEET 1 
OF 2 

I 
-I 

-38.0 3.0 IT 

-

-

-

-

-

-

-48.0 150~1 

LIMESTONE, mod. hard, some 
sand, lt. gray 

LIMESTONE, fossiliferous, mod. 
to highly wea., mod. hard to 
hard, highly vuggy with small to 
large vugs, lt. gray 

lt. brown, highly wea. at 2.9 ft. 
2.9-4.7 ft., poorly cemented, 
badly broken. 

4.7 - 8.7 It, lt. yellow brown 
stains. 4.7- 6.7 It, mod. hard 
to hard, badly broken. 
6.7 - 7.5 It, fragmented, hard. 

f"1.. 7.5 - 8.7 It, lt. gray, some lt. 
brown stains. 7.5 - 7.9 It, mod. 
wea., hard to very hard 

fragments. 


7.9 - 8.7 It, poorly cemented, 
badly broken. 

Fragmented: 8.7-10.0, 10.5-11.2, 
11.6-12.5 ft. 

8.7-12.5 It, lt. brown fine crystal 
coatings. 

Fragmented: 12.5 - 15.0 ft. 

12.5 - 13.0 It, hard to very hard. 

13.0 - 15.0 It, highly wea. 

SAND, no recovery 

-50.5 
.IS LIMESTONE, fossiliferous, mod. r::.·:.1 to highly wea., very hard, highly 

_ (/ pitted, few small to large vugs, -il~' L......:~.::~~-N.:;!;g~~~~:-0-re_c_o_v-er_y_____....J 

..:~:-:::· 
.:~·::·· 


- .~::.:::: 


-55.5 22.5 :~r;i 

~OR_E Wffi REMARKSREC ~~ Bit & Barret
X ~~ 

-33.0 _n-10 

20 I SPT 10 

-34.5 

33 SPT2 

100 

1--

100 

50 

67 

_1_4--IH2.5 
-38.0 26 

23 
16 ,_. 

23 
Hyd. Press: 700 PSI 

H20 Return: 0% 
RQD = 16% 

20 

30 -
D.T. =36 min. 70 

1

~-~4~0~.5~---------~'1.5 

-
Hyd. Press: 700 PSI 


H20 Return: 0% 

RQD = 32% 


D.T. =13 min. 


-

~-4:!.>5~.5~---------1-12.5 

Hyd. Press: None 

H20 Return: 0% 


RQD = 10% 

D.T. = 5 min. 


~-=-)!!50~.5!:!,___________._17.5 

Hyd. Press: 200 PSI 

H20 Return: 0% 


RQD = 6% 

D.T. = 4 min. 


-55.5 

1

1

1

1-'=¥~-+"'~- --+---1--f....,...:::>=--..,.---------~22.5(continued) 

m'A ';Cj!RM - PREVIOUS EDITIONS ARE OIISOLET£. IPROJECT lHOLE NUMBER 

Miami Harbor DeeoeninQ and WideninQ CB-MHOH7 

-10 

1-15 

1-20 



----

Hole No.CB-MH01-17 
,~L~VA 14UN lilt' Ul" nuL~ SHEET 2 DRILLING LOG (Cont. Sheet) -33.0 Ft. 

!PROJECT IliON 
Miami Harbor Deepening and Widening I Jacksonville District 

ELEV. DEPTH 

r- 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0 
z 
UJ 
C) 
UJ 
...I 

CLASSIFICATION OF MATERIALS 
{Description) 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

UJ~ 
....IW~OR} 
ILID REMARKSREC Z:% Bit & Barrel

" <C(::;,
II)Z 

-55.5· 

OF 2 

1/) -
:S· 
0~ 
...I 
ID 

140# hammer w/30" drop used with 
2.0' split spoon (I 3/8" 1.0. X 2" 
0.0.). 

4"X 5.5' core barrel with diamond 
bit 

Hole terminated at -40.4. SPT 
first 6.0'. Drilled next day from 
-33.0 to -55.5. Cored after first 
3.0'. Second setup X=929,714 
Y=522,724 

IPROJECT IHOLE NUMBER 
Miami Harbor Deepenina and Widenina CB-MHOI-17 

22.5 

1

-~25 

-

1-27.5 

1

1-:30 

1

1-:32.5 

1

1-,35 

1

1-,37.5 

1

1-•40 

-

-·42.5 

1

1-·45 

1

-·47.5 

-

I-!50 

!ft'rYAN- PREVIOUS EDITIONS ARE 08SOL£TE. 



- -- -

Hole No.C B-MH 89-69 
DIVISION INSTALLATION !SHEET 1 

DRILLIMGLOG South Atlantic Jacksonville District loF 2 SHEETS 
I. PROJECT 10. SIZE AND TYPE OF BIT See RemarkS 
Miami Harbor Deepening II.OATUM>'OR ........ ft ouNSHOWN(TIOAI .. - .... 

. ~z~.~L~O~C~A=T~IO~N~(~C~a-ood~m~.-.,~••--a.~s~,.~,~~------------------~ MLW 
· ' ·· x = 774,020 · y = 522,147 ~~w.m~~~~~~~~~~~--------~
f:--==:=:-:-:::-:::-;:,:.=~---'---------.:..._-----------; 12. MANUFACTURER'S DESIGNATION OF DRILL 
3. DRILLING AGENCY f a i l i n g S 1 50 0 
1:-C~o~r~p.s.._,o~f~~E=n~g~i,n_e=e~r~S~;---------------;IJ.TOTALNO.OFOVER- lmSTURBED iUNDISTURBitp 

4. ~L=1!'!f.t:,•ho-. an eire..... IItie! CB-MH _ BURDEN SAMPLES TAKEN!
89 69 

5. 	NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES 2 
R • Gordon 1s. ELEVATION GROUND wATER T i d a L 

e. DIRECTION OF HOLE Ill. DATE HOLE!iSTARTED I COMPLETED · 

O!J VERTICAL QINCLINED ---------- DEG. FROM VERT. j------------.L....9~-..!:2:,!8,:_-~8~9~-....i..=~9_-.!;2;,:8:::.-...!:8:..:9~---f 
17. ELEVATION TOP OF HOLE - 2 7 • 5 

7. THICKNESS OF OVERBURDEN 
Ill. TOTAL CORE RECOVERY FOR BORING 6 6 

..a_._D_E_P_T_H_D_R_IL_L_E_D__IN_T_o_R_o_c_K---::-~-::--;--------------1 Ill. SIGNATURE OF INSP£e1'0ft 

!I.TOTALDEPTHOFHOLE 

ELEVATION 

a 

-27.5 

_ 2 8. 2 
r--·-- 
-29.0 
t--- 

-30.5 

DEPTH LEGEND 

--
c 

= 
- --
0. 0::: 
0. z: +/i:.;); 

J: .. ::y_. 

22.5' 	 Geo 
CLASSIFICATION OF MATERIALS 

(Deeerlpt~ 

d 

sAND, f i n e to me d i u m 

oois Joe GentiLe 
l!CORE 
RECOV- IS"~!::LEERY NO. 

• I 

REMARKS 

(DrUI.... Urne, ...,.,. lo••• depl.la ol 


...U.rln.l. efc., II •l.nJIIcand 


' rrBIT OR BARREL r
~ rr

27.5 BLS/0.5' f::. 
-·----1--··-S__p___L_i_t__S_p_o_o_~_se! t L~_cl_ ~ 

1--S:TTL -·-- -~ 2 29.0 4 f=
--·- LH1ESTONE, tan, soft, -- 29.5-,-,------····-·9-~

80=II weathered, LooseLy ___ ..-.:. _ ·--- __ r
,-;;:· cemented seams with DIA 4" x 5-1izi'D~T.~ 
3.1:1- II compacted calcareous 100 - 30.5 7 minH.P. 20 psi r-

quartz, shelly, gray (Sf) 88 	 2 t::: 

---1---- ·- s i L t from -30. 5 to ---+-·--t-.C..:-·-··-···-·------·--·----· r
: T T -33.5 DIA 4" X 5-1-/2" ~ -= T-

1
- D. T. 5 min :::=

- , 	 0 - H.P. 20 psi r - ---"- ; 

-TT ~-= _...L 	 c
-33.5 6.~ ~~ moderately hard, porous 33.5 ~ 

----~-- _____ permeable, riddled with ... - ..------- ---------------·c-f- I J- s o L u t i o n h o L e s , f o s s i L i s p L i t s p 0 0 n ... ~Q. ~ 


:_ -~ ~ f e r o us , tan, mas s i v e 6 0 4 .....__5_ :: 

• ' from -33.5 to -35.5 	 

-3 5 • 5 a-=i ~~ . 	 ...1.oo -- s·-- ~~-~- -;;- . . - --- .··z}· t:
---·---··- 1--- . -----c····- ·~---.--.. - .. -.--.--·--- -.-·--- -"-------------·-· ...... = _j . LH1ESTONE, very hard, DIA 4" x 5-1/2" := 


1 
- i crystalline, dense; 	 - - r·· 	 D • T • 58 rni n -	 _ -· s o Li d , s o L i d c o r e , - 

.,- · f t· 'L 	 100 - H.P. 60 psi _ - I ! e W ·0 S S 1 S 	 
1 

-·--T~ 	 

=~-·-~ 	 ~ 
- t ' Many Large open so lu- r
-=~- ti on hoLes Lined with ~ 

- r -, t · t L 	 39. s r
~~~ ~;~~ ~~;6 ~ i~ E~ -i~ ~rn, ·--· ·......... ·---~~-~- ~~.:--:- 5~~-~-;.. ·-- ~ 


__ _,__1~ D • T • 1 8 mi n t:: 
100 - H.P. 75 psi , -= r~=.-= 	 ----+----J-4_1_._s____________·--·----·· ~ 

=-·..1- DIA 4" x 5-1 /2" = 
- D • T • 3 2 min ~-

~I___L 
1 

_! :~~~~~~n w~~te~a~~~mopen - H.P. psi ~73 	 80 

- . -37.5 to -41.5 	 =:·--'-r 	 44.5 = 
- ·"·~- ----+----+------------· ... ··---.......... 
- i ~ 

- ,--'-·-· 	 D I A 4 " X 5-1 I 2 II r- 
-4 5 • 8 1 8. 3: _: __ T_l.. 	 D. T. 2 6 min t: 

.... -,.... •..,.....,.---·· 	 33 - H.P. 30 psi -=·m·£ SANDSTONE, moderately =
-47. 0 1 9. 5: ·~.:...:. :~ ha r d 	 = 

... - ,J .;.:-1·. .. -- -· ... _ -----··· ·-- - ·-	 

··-··--- .... -=-:::·_;__.:;__'SAND, fine to medium - ......... ......... -.. 2 
: quartz, trace silt, f.= tan, wet, a few SAND = 

- STONE Lenses (SP) 	 = t------ ·--	 = 
PROJECT Mi am i H a r b o r tHOL-E NO.ENG FORM 18 36 PREVIOUS EDITIONS ARE OBSOLIETE

MAR 71 Deeoen1na CB MH89-69 



DRILLING LOG (Cont Sheet)jELtvATION ToP o• HOLE -27.5 Hole No. CB-1"1H89-69 
PROJECT !INSTAllATION ISHEET 2 

Miami Harbor Deepening !Jacksonville District IOf 2 SHEETS 

REMARKS%CORE 

ELEVATION 


CLASSIFICATION OF MATERIALS (Drilli•g timt, wattr loss, dtplb ofRECOV· SAMPLEDEPTH LEGEND ( D'scriptio") Wtl'l.lhtri•g. dt:., if sigNificant)ERY NO. 
e f gb d 

~5~-~-~ 11rr~- -2
 

-
-
---
-
-
-
-

-48.5 1---1----1------.-----·----...---1

--
-
-

- ----- -
---- -
---- -
~ 

--
- -..., 
--

-
--
--- -
-
-
--
-
-
--- -
-
-
-

--= -
-

-
-
-
-
-

- --
-
--
-
-
--

-
-
-
--- ----

-
-
--
-

-
-
-
--

-
----

-
-
-
--

80 6 
--------+---1----

Soils are field visually 
classified in accordance 
with the Unified Soils 
Classification System. 

SAMPLE LABORATORY 
ELEVATION ANALYSIS 
-48.5 to -50.0 (SP) * 
NOTE: 
* Visual classification 
based on Gradation Curve. 
No Atterberg Limits. 

I 
BIT OR BARREL I 

I 

f 
I- 
f-
f 

BLS/0.5' ' 

~· 
' 
-

Split Spoon ---:-1--:-0-1-
11 

-50.0 
·-----· ------··-------------'-1._,_2_..-_ 

-
140# hammer with 30" = 
drop used on 2.0' split=
spoon ( l 3/8" I. D. x =2"0.0.) 

::.z. 
I 
I 
f-
1
1-
1
f r
1 
r- ---
: 
'- -
----------
-
-
------
1-
f 
I 
I 
I 
I- 
I 
f 
I 
I 
f- 
1
I 
I 

-~ ,. 
--------
=--
-

I 
I 
--

PIIOJECT Miami Harbor HOLI-NO.ENG FORM 1836-A (BR 1110·1·1801! GPO 1980 OF-628-603 
JUN 67 Deepen1ng ICB MH89-69 



CB-MH-95-1 

(;;
REMARKS Jl:. oBit or Barrel ..J 

ID 

CLAY, silty, fat, some fine quartz 
sand, gray (CHI 

Soils are field visually classified 
in accordance with the Unified soils 
Classification System 

140 # Hammer with 30 inch drop used 
used on 2' Split Spoon 
( I 3/8" l.D. X 2" 0.0.) 

LIMESTONE, moderately hard, 
solution riddled, silt and sand 
(quartz) filled cavities, light gray 

open cavity from -28.3 to -31.3 

2 

3 

SPLIT SPOON 

SPLIT SPOON 

SPLIT SPOON 

SPLIT SPOON 

LIMESTONE, very hard, 
fossiliferious, highly pitted and 
vuggy with small to large vugs, 
moderately weathered, light gray 
to white, fraactured and broken 
zones 

SAMPLE 
ELEVATION 

-24.3/-28.9 

LABORATORY 
ANALYSIS 

(ML)l! 

100 
DIA 4 X 5 1/2 

D.T. 13 MIN H.P. 110 PSI 

24 

DIA 4 X 5 1/2 
O.T. 40 MIN 
H.P. 100 PSI 

DIA 4 X 51/2 
D.T. 21 MIN 
H.P. 100 PSI 

NOTE: 
*Visual classification 
based on grain size curve 
no Atterberg Limits. 

31 

63 D.T. 20 MIN H.P. 100 PSI 

DIA 4 X 5 1/2 
100 O.T. 45 MIN H.P. 120 PSI 



CLAY, silty, fat, some fine quartz 
sand, gray (CH) 

oderately hard, 
silt and sand 

cavities, 
LIMESTONE, moderately hard to 
hard, fossiliferious, highly pitted 
and vuggy with small to large 
vugs, moderately weathered, light 
gray to 

badly broken from -29.4 to -30.7 
0 

fragmented from -30.7 to -31.4 

REMARKS 
Bit or Barrel 

SPLIT SPOON 

DIA 4 X 5 1/2 
D.T. 40 MIN 
H.P. 100 PSI 

Note: 140# Hammer with 30" drop used on 
Soils are field visually classified in 2' Splitspoon (I 3/8 I.D. X 2" O.D.) 

accordance with the Unified Soils 
Classification. 



Hole No.CB-MH-95-3 
DRILLING LOG rs~~th Atlantic I""''" SHEET I 

Jacksonville District OF I 
.I'KU~I#I 10. SIZE AND TYPE OF BIT See Remarks 

Miami Harbor Deepening . DATUM !'"OR ELEVATION SHOWN (TIJH or NSLJ 
it. LUlOA IIUN I&OOCII'-rel Of ::irilr/0111 MLW 

X=770,366 Y 524,111 112. MANUFACTUfii:R"S UO:'>iunA liuA OF DRILL 
3. DRILLIN6 A(jENC;Y Failing 314

Corps of Engineers 
~~ IOIAL NO. OF v· I~MI'LES TAKEN

14· HOLE_NO. -~! 1(101tt1 on arawlfl{l IItie disturbed: 0 undisturbed: 0 and lie nut«~er} CB MH-95 3 
U. TOTAL NUMBER OF CORE BOXES 1IIi· NAME OF DRILLER 

C. Robbins 16. ELEVATION GROUNO WATER Tidal 
0. DIRECTION OF HOLE 11111. DATE HOLE '"'"'"r::u COMP_LE·n:.u 

181 VERTICAL 0INCLINED 5/4/94 5/4/94 

7. THICKNESS OF BURDEN 0 Ft. 
17. ELEVATION TOP OF HOLE -26.7 Ft. 

8. DEPTH DRILLED INTO ROCK 0 Ft. 
18. TOTAL CORE RECOVERY FOR BORING 88% 
!Ill. ;u"""'"'""' Of'IOEOLOIO~T 

9. TOTAl DEPTH OF HOLE 16.1 Ft. J.Aurthur 

ELEV. DEPTH 
0 

CLASSIFICATION OF MATERIALS ~O~E LIJO:: z ....ILIJ REMARKSLIJ (Description) REC 
Q.[D 

Cl :::E:::E Bit or BarrelLIJ X <::I ..... cnz 
-26.1 0.0 -26.1 ft 

~ LIMESTONE, very hard DIA 4 X 5 1/2 
fossiliferious, broken, moderately D.T. 28 MIN 
weathered, and vuggy gray to H.P. 80 PSI- light gray r

100 

- -2.5 
-29.1 

DIA 4 X 5 1/2 

- D.T. 18 MIN -
100 H.P. 80 PSI 

- -31.1 -" 
DIA 4 X 5 1/2 

w 

D.T.15 MIN 
H.P. 80 PSI- r 

100 

- 'r-7.5 
-34.1 

DIA 4 X 5 1/2 

- D.T. 10 MIN r
H.P. 80 PSI 

- 49 10H 

- r . -38.6 
OIA 4 X 51/2- D.T. 16 MIN 12.5rl 
H.P. 100 PSI 

100- 'r

- -41.9 15-1 

100 
D.T. 19 MIN 

-42.8 16.1 -42.8 H.P.110 

- -

- -I7.5 

- 'r

- 20'r-i 

- r 

- 22.5'r-< 

MJ ';ljRI  PREVJOUS EDlTlONS AAIE. OBSOLETE. IPROJECT
Miami Harbor Deepening 

IHOLE NUMBER 
CB-MH-95-3 



CLAY, silty, fat, trace fine sand 
and small shell fragments, gray 
(CH) 

Soils field visually classified in 
accordance with the Unified Soils 
Classification System 

140 # Hammer with 30 inch drop 
used on 2' Split Spoon 
(I 3/8" I.O. X 2' 0.0.) 

LIMESTONE, moderately hard, 
fossiliferous, moderately to highly 
weathered, highly pitted and 
vuggy with small to large vugs, 
badly broken, some silt and clay, 
light gray to white 

LIMESTONE, very hard, 
moderately weathered, 
moderately vuggy, fragmented 
and broken zones, gray 

SAMPLE LABORATORY 
-23.7 I -28.4 (SM)* 

NOTE: 
*Visual classification 
based on grain size curve 

terb 

100 

100 

59 

42 

100 

100 

tOO 

-REMARKS II) 

Bit or Barrel ~._ 
..... m 

SPLIT SPOON 

DIA 4 X 5 1/2 
O.T. 21 MIN 
H.P. 80 PSI 

DIA 4 X 5 t/2 
O.T. t2 MIN 
H.P. tOO PSI 

DIA 4 X 5 t/2 
O.T. 25 MIN 
H.P. tOO PSI 

DIA 4 X 5 t/2 
O.T. 
H.P. tOO PSI 

OIA 4 X 5 t/2 
O.T. t6 MIN 
H.P. 80 

DIA 4 X 5 t/2 
D.T. 27 MIN 
H.P. 80 

OIA 4 X 5 t/2 
O.T. tO MIN 
H.P. 80 



CB-MH-95-5 

REMARKS 

CLAY, silty, fat, trace fine sand , 
gray (CH) 

Soils are field visually classified 
in accordance with the Unified Soils 
Classification System 

140 # Hammer with 30 inch drop 
used on 2' Split Spoon 
( 1 3/8" I.D. X 2" 0.0.) 

LIMESTONE, hard, fossiliferous, 
moderately to highly weathered 
highly pitted and vuggy with small 
to large vugs, badly broken and 
fragmented, light gray to white 

Cavity 

LIMESTONE, very hard, slightly to 
moderately weathered, 
moderately to highly pitted and 
vuggy, light gray to white 

SAMPLE LABORATORY 
-25.2/-29.5 (Mll* 

NOTE: 
*Visual classification 
based on grain size curve 
No Atterberg Limits. 

100 

52 

100 

100 

Bit or Barrel 

SPLIT SPOON 

DIA 4 X 5 1/2 
D.T. 13 MIN 
H.P. 100 PSI 

DIA 4 X 5 t/2 
D.T. tO MIN 
H.P. 100 PSI 

DIA 4 X 5 1/2 
D.T. 21 
H.P. 100 PSI 

DIA 4 X 5 1/2 
D.T. 33 MIN 
H.P. 80 

m';ljiRM - PREVIOUS EDJTJOHS ARE OBSOlETE. 



CLAY, silty, fat, some fine quartz 
sand, gray (CH) 

Soils are field visually classified 
in accordance with the Unified Soils 
Classification System 

140 # Hammer with 30 inch drop 
used on 2' Split Spoon 
( I 3/8" I.D. X 2" 0.0.) 

LIMESTONE, hard, fossiliferious, 
highly pitted and vuggy with small 
to large vugs, moderately to 
highly weathered, badly broken 
zones, light gray to white 

from -38.1 to -38.7 very hard, 
slightly to moderately weathered, 
slightly to moderately pitted, 
moderately vuggy with small to 
large vugs 

SANDSTONE, very hard, fine 

REC 
X 

42 

41 

grained, some fossils, slightly to 56 
moderately weathered, highly 
vuggy with large to small vugs. 
badly broken, gray 

LIMESTONE, very hard, highly 
porous, pitted and vuggy, with 
small to large vugs, moderately 
weathered, fossiliferious, light 
gray to gray 

Soils are field visually classified 
in accordance with the Unified Soils 
Classification System 

SAMPLE 
ELEVATION 
-28.7/-31.8 

NOTE: 

LABORATORY 
ANALYSIS 
(SM)* 

*Visual classification 
on grain size curve 
No Atterberg limits. 

100 

REMARKS 
Bit or Barrel 

SPLIT SPOON 

DIA 4 X 5 1/2 
D.T. 24 MIN 
H.P. 80 

DIA 4 X 5 I 
O.T. 10 MIN 
H.P. 80 PSI 

OIA 4 X 5 1/2 
D.T. 14 MIN 
H.P. 100 PSI 

DIA 4 X 5 1/2 
D.T. 12 MIN 
H.P. 100 

140 # Hammer with 30 " drop 
used on 2' Split Spoon 
(I 3/8" 1.0. X 2"0.0.) 



CLAY, silty, fat, some fine quartz 
sand, gray (CH) 

LIMESTONE, hard, fossiliferous, 
highly weathered, highly pitted 
and vuggy with sman to large 
vugs, badly broken, gray 

CLAY, fat, some limestone 
fragments, greenish gray (CH) 

LIMESTONE, very hard, 
fossiliferous, moderately 
weathered, slightly pitted, a few 
small to large vugs, gray 

from - 34.0 to -34.2 fragmented 

from -34.6 to -34.8 moderately 
to highly weathered, moderately 
hard, badly broken, low angle 
breaks 

SANDSTONE, very hard, fine 
grained, some fossils, highly 
vuggy with small to large vugs, 
moderately weathered, gray from 
-35.7 to -35.9 

LIMESTONE, very hard, some fine 
quartz sand, moderately 
weathered, fossiliferous, 
moderately to highly pitted and 
vuggy with small to large vugs, 
gray 

from -36.1 to -39.9 light gray to 
white, low angle breaks 
from -40.9 to -43.6 light gray to 
gray, moderately to highly 
weathered, highly pitted and 
vugy with large to small vugs, 
some light yellow coating inside 
vugs, low angle breaks 

Soils field visually classificated 
in accordance with the Unified 
Soils Classification System 

SAMPLE LABORATORY 
-25.4/-27.2 (SM)* 

NOTE:*Visual classification 
based on grain size curve 
No Atterberg Limits. 

37 

81 

56 

REMARKS 
Bit or Barrel 

SPLIT SPOON 

DIA 4 X 5 1/2 
D.T. 7 MIN 
H.P. 80 PSI 

DIA 4 X 5 1/2 
D.T. 8 MIN 
H.P. 80 PSI 

DIA 4 X 5 1/2 
D.T. 17 MIN 
H.P. 100 PSI 

DIA 4 X 5 1/2 
D.T. 10 MIN 
H.P. 100 PSI 

140 I Hammer with 30" drop 
used on 2' Split Spoon 
( I 3/8" I.D. X 2" O.D.) 

-II) :k. o_. 
ID 

SET 

HOLE NUMBER 
CB-MH-95-7 



CB-MH-95-8 

en -REMARKS lt. 

CLAY, silty, tat, trace tine sand & 
small shell fragments, gray (CH) 

Soils are field visually classified 
in accordance with the Unified soils 
Classification System 

140 # Hammer with 30 inch 
drop used on 2' Split Spoon 
( I 3/8" 1.0. X 2" 0.0.) 

LIMESTONE, moderately hard, 
solution riddled, silt and sand 
(quartz) filled cavities, gray to 

white 

LIMESTONE, hard, fossiliferious, 
highly pitted and vuggy with small 
to large vugs, moderately to 
highly weathered, fractured and 
broken zones, gray to white 

SAMPLE 
ELEVATION 
-22.6/-28.1 

NOTE: 

LABORATORY 
ANALYSIS 
(ML)* 

*Visual classification 
based on grain size curve 
No Atterberg Limits 

70 

t()() 

tOO 

67 

100 

71 

2 

3 

Bit or Barrel 

SPLIT SPOON 

SPLIT SPOON 

SPLIT SPOON 

DIA 4 X 5 1/2 
O.T. 21 MIN 
H.P. 40 PSI 

O.T. 15 MIN 
H.P. 100 PSI 

O.T. 13 MIN 
H.P. 40 PSI 

O.T. 18 MIN 
H.P. 40 PSI 

O.T. 17 MIN H.P. 

DIA 4 X 5 1/2 
O.T. 19 MIN 
H.P. 80 PSI 

o
~ 
III 

DIA 4 X 5 1/2 
O.T. 15 MIN 
H.P. tOO PSI 



-------

Hole No.CB-MH01-18 
•llUN SHEET 1 DRILLING LOG r s~~th Atlantic Jacksonville District 


. PROJECT 
 10. SIZE AND TYPE OF BIT See Remarks 
Miami Harbor Deepening and Widening ,11. DA~UM FUR t.U:.VAUUN :ii1UI'IN _f_'tslf or ftl:il.l 

2. LUCA"uuN r~,;oortllll!ltel or ;;;rertOII/ MLW, Horizontal Datum: NADB3, FLE
X=927,151 Y=523,629 1~. -~g""'UII~Jni u.:;.,.,."" nun Ut" u"u.~,3. DRILLING AGENCY Failin 1500
Corps of Engineers 11.1. IUIA~ NU.Ilf" I ::iAMI"~C:.::i I A~N

14• HULE__NU. fA! I!'OWn on tJrlllltlnQ title disturbed: 6 undisturbed: 0 
end lie IIUIIberJ CB MHO l-IB 

14. TOTAL NUMBER OF CORE BOXES 2 of 2 !ti. NAME OF DRILLER 
Pickett 16. ELEVATION GROUND MATER 

8. DIRECTION OF HOLE 
IG. UAIC:. nu~t:. ~;i~~i~l ~';i~L;/~U

I8J VERTICAL DINCLINED 

17.ELEVATIONTOPOFHOLE -7.3 Ft.


7. THICKNESS OF BURDEN 16.5 Ft. 
18. TOTAL CORE RECOVERY FOR BORING %

8. DEPTH DRILLED INTO ROCK 31.8 Ft. IIll. :iiUNA T URI:. 
9. TOTAI. DEPTH OF HOLE 48.3 Ft. J. Arthur, PG 

0 wa::ELEV. DEPTH CLASSIFICATION OF MATERIALS ~OR_E ...JWffi (Description) REC(!) ~~ <::::»X II)Z~ 
-7.3 0.0 

~·. ~ Silty SAND, fine to medium 
·::·; grained, thin layer oflimestone, 
·.:..." gray (SM)- -::·; ....... 

-::·; 
·: ..' -
:::: -~ I22 

~::: J- -::·; 
·.:. :· 
-:·· ~ 

-
 ..:. -~ 


·::· i 
.... :· 
-::·;

- ·: .." No recovery from 5.8 - 9.8 ft. 
-::·; 
·.: .." ...··::- ·.:. \ 

0-::·'; 
........ 


- -::·; .... _, 

-::· ;

·:. ....-17.1 9.8 - I 

I 

I
-
I 
I- I 
I 

- I 
-21.6 14.3 T" 

·:. 
-
 -::· 


•,,'. 

·::· .... 
·::·-23.8 16.5

-

-

-

-

1--

rlt'A 'r~ ... I'REVIUUS EDITIONS AAE OBSOLETE. IPROJECT 

LIMESTONE, mod. hard, some 
fine to medium grained sand, 73 2calcareous, lt. gray 

27 3 

27 4 

Silty SAND, fine grained, trace of 

fine limestone gravel, calcareous, 
 20 5light gray. (SM) 

20 6 

LIMESTONE, fossiliferous, mod. 

to highly wea., vuggy, hard, lt. 

gray 


18.1 - 19.5 ft, mod. hard, badly 
broken, some sand. 

100 

19.5 - 21.0 ft. mod. hard to hard, Box 1 
fragmented. Low angular irregular 
breaks at 17.7, 18.1 ft. 

21.0 - 21.6 ft, highly we a., mod., -
hard, badly broken. 

h- 21.6 - 24.0 ft, mod. wea., hard to 100 
very hard. 

oun 

-7,J_ 

REMARKS 

Bit & Barrel 


SPT 

-13.1 

-17.1 

SPT 

-18.6 

SPT 

-20.1 

SPT 

-21.6 

SPT 

-23.1 

SPT-23.8 

Hyd. Press: 350 PSI 

H20 Return: 0% 


RQD = 55.6% 

O.T. = 13 min. 


-28.3 
Hyd. Press: 400 PSI 


H20 Return: 0% 

RQD = 74% 


D.T. = 15 min. 

(continue(!) 1 

OF 2 

...... 
II) 

~~ 
...J 
10 

-" 
WOH 

WOH 

WOH 1
WOH 

WOH 


2.5
WOH 

WOH 

WOH i-


WOH 

WOH 
 :_., 
WOH 
wn• 


1

1-7.5 

1

4 H 0 
12 

16 1
7 


6 


7 
 1-112.5 
5 

5 

9 


9 

-I15 

It 

16 

14 

ou 

H7.5 

1

1-:20 

1

r-22.5-
HOLE NUMBER 

Miami Harbor Deepening and WidenillQ CB-MHOH8 



Hole No.CB-MH01-18 
lf:Lf:lr,.uun 1ur ur HUL~ SHEET 2 DRILLING LOG (Cont. Sheet) OF 2-7.3 Ft. 

PROJEC'r I'N~TALLATlON 
Miami Harbor Deepening and Widening acksonville District 

ELEV. DEPTH 
0 z w 
C) 

~ 

CLASSIFICAliON OF MATERIALS 
(Description) 

~OR_!: 
REC 

X 

~9.J1. 22.5 ------ 

-~ 24.0 - 26.0 It, highly wea. 24.0 
- 24.7 ft, hard, fragmented. 100 

- h- 24.7 - 26.0 It, soft to mod. 
hard, some fine to medium silty 
sand, badly broken. 

- low angle open joints: 21.6, 22.7, 

-34.5 27.2 

- :.:i:.:..~~ 

23.1, 23.5, 23.7, 24.0 ft. 

26.0 - 26.8 ft, highly pitted,l vuggy, mod hard to hard. 

-
.!5:.:::~ 
::~::..·:.. 
,.::.:~::~ 
.::.·:.::. 
z:.:.~..::. 
..::.:.:::: 
.::.:.::::. 

-
.:5·:::-.-38.3 31.0 

-

-

~ 
-

-

-

-

-

- ~ 
~ -48.3 41.0 

-

-

-

-

-

-
f- 

-

-
m';CjiRM - PREVIOUS EOJTJONS All£ DBSDL£TL 

Breaks: 26.8, 27.2 ft. ! 
24SAND, no recovery 

Highly wea.: 31.0 - 32.3, 33.0 
33.3, 35.3 - 35.5 ft. Soft, mod. 
hard: 31.0 - 32.3, 35.3 - 35.5 ft. 
Hard to very hard: 32.3 - 33.0, 
33.3 - 35.3 ft. Mod. wea.: 32.3
33.0, 33.3 - 35.3 ft. 

90 

1-

No recovery from 36.0 - 41.0 ft. 

0 

Notes: 

I. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

SAMPLE SAMPLE LAB 
NO. ELEVATION CLASS. 
1 -7.3/-13.3 SM 

•Lab visual classification based 
an gradation curve. Na Atterburg
Lillits. 

IPROJECT 

wm= 
II)

REMARKS -~1M 
 :S·

%% 0~Bit & Barrel<:::> ~ 
WZ ID 

-

Hyd. Press: 400 PSI 
H20 Return: 0%Box I RGO = 74% 

O.T. = 15 min. 

-33.3 

Hyd. Press: 350 PSI 

H20 Return: 0% 


RGD = 8% 

O.T. = 4 min. 

-38.3 

Hyd. Press: 400 PSI 
H20 Return: 0%Box 2 RGD =54% 

O.T. = 12 min. 

-43.3 

Hyd. Press: 600 PSI 

H20 Return: 0% 


RGD = 0% 

D.T. = 6 min. 

-48.3 

140# hammer w/30" drop used with 
2.0' split spoon (I 3/8" I.D. X 2" 
O.D.). 

4" X 5.5' core barrel with diamond 
bit 

IHOLE NUMBER 
Miami Harbor Deeoenino and Widenino CB-MHOHB 

~:22.5 

1

...:25 

1

1-27.5 

1

1-:30 

1

1-:32.5 

-

1-:35 

1

~:37.5 

1

1-•40 

~ 

~.42.5 

1

~.45 

1

1-·47.5 

-

-!50 
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DRILLING LOG 1'..~~~; Atlantic 

I'· I'IIU~t.I.O I 
Miami Harbor Deepening and Widening 

"- LUI.OA IlUN lliOOfGifMr~S Of l:>f4rt011/ 

X-925,456 Y 524,317 
~ UULLlNIO AIOt.NI.iT 

Corps of Engineers 
,... nul:':.''lll· ·~! '!'""'n on Qr4111/niJ title 

end lie nueerJ CB-MHOI 19 
'C.. NANt: OF UfllLLI:II 

Pickett 
e. DIRECTION Of HOLE 

1:8:1 VERTICAL 0INCLINED 

7. THICKNESS OF BURDEN 16.0 Ft. 

a. DEPTH DRillED INTO ROCK 8.5 Ft. 

8.. TOTAL DEPTH OF HOLE 24.5 Ft. 

ELEV. DEPTH 
0 z w 
(!) 
w_, 

-6.1 0.0 
·:. 
-::· 
·.:. 
-::·-
-;.". 

-::· 
•,:. 
:.·- . ·. 
:'• 
-::· 
·:.- :.··..... 
-::· ....- -::· 
~·. 
:.··.- :·
·::· 
:"· 
·::·-
 ~·. 

-::· .... 
:.· ..·.9.0-15.1 
I 
I-
I 
I- I 
I 
I 
I 
I 

-


- I 
I - I 
I-22.1 16.0 

-


-

-

-

-

a W"4 

CLASSIFICAliON OF MATERIALS 
(Description) 

Silty SAND, fine to medium 
grained, trace of small shell 
fragments, calcareous, dark 
gray. (SM) 

Trace of decayed wood at 4.5 
ft. 

Dark grayish brown, some 
decayed wood, trace of 
limestone at 6.0 ft. 

Dark brownish gray, no wood, 
trace of limestone at 7.5 ft. 

LIMESTONE, soft to mod. hard, 
some fine to medium sand and 
small shell fragments, calcareous, 
white. 

'1. No recovery from 10.5 - 14.5 ft. 

LIMESTONE, fossiliferous, mod. 
to highly wea., highly pitted and 
vuggy, hard to very hard, lt. 
gray 
16.3 - 17.2, badly broken, low 
angle breaks: 16.2, 16.3, 17.2, 17.7 
ft. 

No recovery from 17.7 - 24.5 

P._oRE 

REC 


X 

73 

93 

40 

47 

33 

20 

0 

20 

49 

-

0 

PREVlOUS EOITJOHS ARE OBSOLETE. 

Hole No.CB-MH01-19 
uun ::>HE~_f I 

Jacksonville District OF2 
10. SIZE AND TYPE OF BIT See Remarks 

,IJATUM f'IJR t:LUATlllN :iiHIJW'! _frtllf Of lf:ii.J 
MLW, Horizontal Datum: NADB3, FLE 

,IZ. MAI\IUf'ACTUIIt:ft"::i lle:516NATlllN llt' UKILL 
Failing 1500 

[I.S.HHALI\IIl,llt' ::iAMt'Lt.::i IAKt.N 
disturbed: 7 undisturbed: 0 

14. TOTAL NUMBER OF CORE BOXES I of I 

16. ELEVATION GROUND WATER 
11a.UAU;111JLt. :iiiAI11t.U l,;UMI'Lt.lt.U 

03/04/01 03/04/01 

17. ELEVATION TOI' OF HOLE 6.7 Ft. 

18. TOTAL CORE RECOVERY FOR BORING 31.4% 
, SieNATURt: 
J. Arthur, PG 

Miami Harbor Oeepenin~ and WideninQ CB-MHOH9
IPROJECT 

wa:
-IUJ 
II.ID 
:Z:::E 
<C~wz 

....... 

II)

REMARKS ~-0~_,Bit & Barrel 
ID 

1 

2 

3 

4 

5 

6 

-6.1 

-9.1 

-11.2 

-12.1 

-14.2 

-15.7 

-11.2 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

SPT 

WOH 

WOH 

WOH 

WOH 

WOH 

WOH 

WOH 

WOH 

WOH 

WOH 

WOH 

4 

4 

2 

2 

WOH 

WOH 

WOH 

1 

2 

1 

2 

WOH 

WOH 

SPT 

WOH 

WOH 

7 

-21.2 

-22.1 

SPT 

2 

6 

6 

12 

Hyd. Press: 250 PSI 
H20 Return: 0% 

D.T.= 4 min 
RQD = 25.7% 

Box I -26.2 

Hyd. Press: 300 PSI 
H20 Return: 0% 

D.T. = 7 min 
RQD = 0% 

(continued) 
-

IHOLE NUMBER 

,. 

-

2.5 

r

5 

-

7.5 

r

10 

-

-I12.5 

-

15 

r

-I7.5 

-

r-;20 

r-

r-;22.5 

http:AIOt.NI.iT
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Hole No.CB-MH01-19 
lt.Lt.VAllON • ur ur """'" 	 SHEET 2 DRILLING LOG (Cont. Sheet) 

I"R~~~r Harbor Deepening and Widening 

-6.7 Ft. 
IJN~IALLAIJUN 

acksonville District 

ELEV. DEPTH 

~Bd. 22.5 

-
-31.2 24.5 

-


-


-

-

-

-

-

-

-

-


-


-


-

-

-

-

-

-

-

-

-
ft'A 'rf'M 1131 

0 z w 
~ 
w_, 

~ 


CLASSIFICATION OF MATERIALS 
(Description) 

Notes: 

1. Soils are field visually 
classified in accordance with the 
Unified Soils Clasification 
System. 

SAMPLE SAMPLE LAB 
NO. ELEVATION CLASS. 
I 
2 
3 

-6.7/-9.7 
-11.2/-12.7
-12.7/-14.2 

SM 
SM 
SP-SM 

•Lab visual classification based 
on gradation curve. No Atterburg
lillits. 

PREVJOU$ EDJnONS ARE OBSOLETE. lPROJECT 

~0~ 
REC 

X 

wa: 
...IW 

~~ 
...:::;:, 
lllZ 

0 Box1 

REMARKS 

Bit & Barrel 


Hyd. Press: 300 PSI 
H20 Return: 0% 

O.T. 	= 7 min 
RQO = 0% 

-31.2 

OF 2 

Ill -:s:
0~_, 
m 

-

140# hammer w/30" drop used with 
2.0' split spoon (1 3/B" l.O. X 2" 
0.0.). 

4"X 5.5' core barrel with diamond 
bit. 

IHOLE NUMBER 
Miami Harbor Dee_Q_eni1!9_ and Widening CB-MHOH9 

i-22.5 

1

1-25 

1

1-27.5 

-

f-30 

1

1-32.5 

f-

f-:35 

1

i-37.5 

1

i-40 

1

F-42.5 

1

1-45 

1

1-47~ 

1

1-50 

http:lt.Lt.VA


SPECIFIC GRAVITY 




LAW 
LAWGIBB Group Member J. 
3901 Carmichael Avenue 

Jacksonville, FL 32207 
(904) 396-5173 • (904) 396-5703 

Report of Apparent Specific Gravity (ASTM D-5779) 

CLIENT: US Army Corp of Engineers JOB NO.: 40564-1-4176-02 

PROJECT: Miami Harbor Deepening DATE: April 27, 2001 

Core No. Elevation (ft-mlw) Dry Weight Weight in Water 
(g) 

Specific Gravity 

MH01-01 -49.6 I -50.4 2618.1 1391.8 2.135 
MH01-13 -42.3 I -43.1 1598.1 903.6 2.301 
MH01-18 -29.3 I -30.2 3524.3 2052.3 2.394 

MH01-21A -40.81-41.6 2716.1 1481.5 2.200 



COMPRESSIVE STRENGTH 




LAW 
LAWGIBB Group MemberJ. 
3901 Carmichael Avenue 

Jacksonville, FL 32207 
(904) 396-5173 • (904) 396-5703 

Report of Unconfined Compression Test Results 

CLIENT: US Army Corp of Engineers JOB NO.: 40564-1-4176-02 

PROJECT: Miami Harbor Deepening DATE: April 27, 2001 

Core No. Elevation 

(ft-mlw) 

Diameter 

(inches) 

Length 

(inches) 

Area 
(inz) 

Load 

(lbs) 
Compressive 

Strength (psi 

CBMH01-1 -i.f't ,(, . 1- so.'{ 3.914 7.595 12.03 8,950 744 

CBMH01-12 -44.8 I -45.9 3.955 8.125 12.29 8,050 655 

CBMH01-13 -47. 3 I -48. 1 3.945 7.515 12.22 16,050 1313 

CBMH01-18 -29.3 I -30.2 3.932 8.300 12.14 11,600 956 

CBMH01-21A -40.8 I -41.6 3.945 8.075 12.22 5,000 409 

CBMH01-21A -44.4 I -45.6 3.948 8.400 12.24 8,350 682 



GRAIN SIZE DISTRIBUTION CURVES 
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Grain Size Distribution Report 
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I 

0 I 

200 100 10 1 0.1 
GRAIN SIZE - mm 

0.01 0.001 

%COBBLES %GRAVEL %SAND %SILT %CLAY uses AASHTO PL LL 

0 85.6 14.1 SM A-2-4(0) 

SIEVE 
inches 

size 
0 

0.278 

0.161 

PERCENT FINER 

GRAIN SIZE 

COEFFICIENTS 

SIEVE 
number 

size 

#4 
#10 
#20 
#40 
#60 

#100 
#200 

PERCENT FINER 

0 

99.7 
97.0 
93.2 
80.6 
53.9 
27.0 
14.1 

o Source: Boring No. CB-MHOI-19 Sample No.: I Elev./Depth: -6.71/-9.7 MLW 

SOIL DESCRIPTION 
0 SAND, fine quartz, little silt, 

trace sand-size shell fragments, 
gray-brown 

REMARKS: 
0 

Client: US Army Corp[ of Engineers
Law Engineering and 

Project: Miami Harbor Deepening 

Environmental Services, Inc. 
Pro·ect No.: 40564-1-4176-02 
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Grain Size Distribution Report . 
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 II I I I 

I 
 II I I I 

1 0.1 0.01 
GRAIN SIZE- mm 

%GRAVEL %SAND I %SILT %CLAY AASHTO PL%COBBLES uses LL 

A-2-4(0)67.0 I 30.3 SM 

SIEVE 
inches 
size 

>< 

Dso 

D3o 

D1Q 

>< 

Cc 


Cu 


PERCENT FINER 

GRAIN SIZE 

0 

0.231 

COEFFICIENTS 

SIEVE 
number 

size 

#4 
#10 
#20 
#40 
#60 

#100 
#200 

0 

97.3 
94.2 
90.7 
81.0 
63.2 
43.4 
30.3 

PERCENT FINER SOIL DESCRIPTION 

OsAND, fine quartz, some snt~ 
little fine gravel to medium 
sand-size shell fragments, 
gray-brown 

REMARKS: 
0 

o Source: Boring No. CB-MH01-19 Sample No.: 2 Elev./Depth: -11.2/-12.7 MLW 

Client: US Army Corp[ of Engineers
Law Engineering and 

Project: Miami Harbor Deepening 

Environmental Services, Inc. 
Proiect No.: 40564-1-4176-02 

0.001 



Grain Size Distribution Report 
.E 

.E .5 -~ 
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200 100 10 1 0.1 0.01 0.001 
GRAIN SIZE- mm 

%COBBLES %GRAVEL %SAND I %SILT %CLAY uses AASHTO PL LL 

0 60.3 I 9.2 SP-SM A-3 

SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION 
inches 0 number 0 OSAND, fine quartz, some gravel
size size size shell and shell fragments,

#4 69.5 
#10 68.1 

trace silt, brown-black 

#20 66.1 
#40 56.8 
#60 37.2 

#100 18.9 
#200 9.2 

>< GRAIN SIZE REMARKS: 

D5o 0.486 0 

D3o 0.209 

D1o 0.0829 

>< COEFFICIENTS 

Cc 1.08 

Cu 5.86 

o Source: Boring No. CB-MHOI-19 Sample No.: 3 Elev./Depth: -12.7/-14.2 MLW 

Law Engineering and 
Client: US Army Corp[ of Engineers 

Project: Miami Harbor Deepening 

Environmental Services, Inc. 
Project No.; 40564-1-4176-02 
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Grain Size Distribution Report 
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1. Statement of Purpose. This General Reevaluation Report is 
intended to study the feasibility of further port deepening to 
improve navigation on the existing Miami Harbor project. It is 
tentative in nature for planning purposes only and is subject to 
change even after its approval. 

2. Study Authorization. 

a. The study was authorized by the Committee on 
Transportation and Infrastructure of the United States House of 
Representatives on October 29, 1997, with additional 
authorization appearing in subsequent appropriations bills. 

b. House Document 101-205, dated June 21, 1990, recommended 
the current channel dimensions and depths of Miami Harbor. That 
authorizing document recommended, "that the authorized project 
for Miami Harbor be modified to include Federal maintenance of 
the Fisher Island turning basin, and to provide a channel 44 feet 
deep and 500 feet wide from the open ocean to the existing beach 
line, 42 feet deep and 500 feet wide from the beach line to cut 3 
station 33+00 (near Fisher Island turning basin) , and 42 feet 
deep and 400 feet wide from Fisher Island turning basin to the 
west end of the container berths located on Lummus/Dodge Island. 
This channel would terminate in a turning basin with a depth of 
42 feet and a diameter of 1,600 feet." 

c. Construction of those authorized dimensions as of 
January 2002 includes the 44-foot deep by 500-foot wide channel 
from the open ocean to the existing beach line and the 42-foot 
deep by 500-foot wide segment from the beach line to Cut 3 
station 33+00 (near Fisher Island turnin9 basin) . The remaining 
42-foot deep by 400-foot wide segment from the Fisher Island 
turning basin to the west end of the container berths on 
Lummus/Dodge Island is partially complete. The Miami-Dade County 
Seaport Department has requested the U.S. Army Corps of Engineers 
to complete construction of that remaining segment under a 204e 
agreement (to be modified to a Project Cooperation Agreement) 
which allows the project sponsor to pay for all design and 
construction initially and then seek reimbursement for the 
Federal share upon satisfactory completion of each usable 
increment. 
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3. Project Location. Miami Harbor, also known as the Port of 
Miami, is an island consisting of approximately 660 acres that is 
located at the northern part of Biscayne Bay in South Florida. 
The City of Miami is located on the west side of Biscayne Bay and 
the City of Miami Beach is located on a peninsula on the 
northeast side of the bay, opposite Miami. Both cities are 
located in Miami-Dade County, Florida, and are connected by 
several causeways crossing the bay. The Port is the southernmost 
major Atlantic Coast port. 

4. Project Description. 

a. The existing Federal project for Miami Harbor navigation 
features consists of an entrance channel, interior channel, 
turning basin, protective jetties and berthing areas. The 
reevaluation is at the request of local interests. 

b. The improvements to the project include deepening and 
widening the existing channel to improve navigation safety. The 
existing 42-foot project depths are not adequate for many ships. 
Access to the project areas will be by water. 

c. The primary disposal site is the existing offshore 
dredged material disposal site (ODMDS) . These lands are within 
the navigable waters of the United States and are available to 
the Federal Government directly by navigation servitude. 

d. The secondary disposal alternative is the use of 
approximately 65 acres at Virginia Key upland disposal area. It 
is located on the north tip of Virginia Key (See map at the end 
of this appendix) and was historically used for spoil disposal 
when dredging Port channels. The property is owned by the City 
of Miami. A legal determination was made regarding the 
applicability of the navigational servitude rights within this 
area. If the property is now or ever was part of a navigable 
waterway, it would be subject to the navigational servitude 
interest of the United States of America (Government). As such, 
the Government can use the land in connection with this 
navigational project and such use would not constitute a "taking" 
requiring compensation. Recommend this matter be discussed with 
the City and the local sponsor. If disagreement is expressed 
with the exercise of navigational servitude, then a topographical 
survey will be the deciding factor for establishing its 
elevation. 
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e. The local sponsor is responsible for providing a small 
staging work area located along the Port's undeveloped berthing 
area north of Lummus Island Turning Basin or the Middle Turning 
Basin for equipment and supplies. Contractor will coordinate 
staging area with the sponsor and no estates are required since 
this area is available through navigation servitude. 

f. The 100-foot channel extension of the Lummus Island 
(Fisherman's Channel) will not extend into the Bill Sadowski 
Critical Wildlife Area (CWA). The proposed project will be 
contained within Port-owned lands, outside of the CWA. 

g. Real estate requirements for the proposed project 
improvements are mainly administrative and are estimated at 
$25,000. 

5. Federal Owned Lands. Miami Harbor is a Federal navigation 
project and under the Commerce Clause of the U.S. Constitution, 
the Federal Government has the right to use, control, and 
regulate the navigable waters of the United States and the 
submerged lands thereunder. 

6. Non-Federal Owned Lands. The non-federal sponsor is the 
Miami-Dade County Seaport Department (Port of Miami) and they 
would be required to provide all lands, easements, and rights-of
way above the mean high water line. The Port owns the submerged 
lands under the channels and beyondi however, all lands 
identified for this project are currently available by navigation 
servitude. 

7. Estates. There are no estates to be acquired for this 
project. 

8. Navigation Servitude. The government will be exercising 
navigational servitude in support of this project. Navigational 
servitude will apply to all dredging work, deepening within the 
channels, disposal on Virginia Key, staging work areas, ocean 
placement of material, the compensatory reef and seagrass 
mitigation site(s), and the fill areas identified as III-A, III 
B, and III-C. All lands below the mean high water line are 
within the navigable waters of the United States and are 
available to the Federal Government directly by navigation 
servitude. If this should be disputed, a topographical survey 
will be the decisive action for purposes of establishing the 
elevation for certainty. 

9. Project Map(s). Refer to Figures 1-10 in the Main report for 
proposed project maps. 
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10. Real Estate Baseline Cost Estimate. 

Lands and Damages $ 0 

Acquisition/Administrative Costs 
Federal $10,000 
Non-Federal $10,000 

Contingencies (25%) (Rounded)* $ 5,000 

Total Estimated Real Estate Costs (RD) $25,000 

*Contingencies of 25% are estimated to cover uncertainties 
associated with refinement of boundary lines during ownership 
verification. 

11. Relocation Assistance Benefits. There are no persons or 
businesses to be relocated due to project implementation. 

12. Minerals. No known minerals exist in the project area. 

13. Non-Federal Sponsor's Authority to Participate. The Miami
Dade County Seaport Department is the non-federal sponsor for 
this project. Their authority to participate in the project is 
derived through its creation by Act of the Legislature of the 
State of Florida, Chapter 63-1447, Laws of Florida. The Port 
Authority has experience in land acquisition. The non-Federal 
sponsor has participated in other federally sponsored projects. 

14. Real Estate Milestones. No acquisition of real estate is 
required; however, coordination should be performed for 
navigation servitude. 

15. Relocations of Roads, Bridges, Utilities, Towns, & 
Cemeteries. There are no known roads, bridges, structures, 
towns, or cemeteries to be affected as part of the federal 
project. The following utilities would be impacted by the 
proposed deepening of Miami Harbor and must be relocated prior to 
completion of construction of this project. 

a. Miami-Dade Water and Sewage Department (WASD) owns a 54
inch sewer main crossing within component #2A from Miami Beach to 
its Fisher Island treatment plant. This utility shall be treated 
as a deep draft utility relocation since it is located in a cut 
with an authorized depth of greater than 45 feet and 50 percent 
of the cost would be paid by the facility owner and 50 percent 
would be paid by the non-Federal sponsor. 
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b. WASD also owns a water main from Fisher Island to Lummus 
Island and is at a cut with an authorized depth of greater than 
45 feet. This, too, shall be treated as a deep draft utility 
relocation with 50 percent of the cost paid by the facility owner 
and 50 percent paid by the non-Federal sponsor. 

c. The Florida Power and Light Company (FP&L) owns two 
transmission lines (a 69 kV circuit and a 138 kV circuit each 
inside a 24-inch pipe conduit) from its Fisher Island plant to 
Lummus Island. The cables are at a cut with an authorized depth 
of greater than 45 feet. While this would normally fall under 
the deep draft utility relocation rule (DDUR) , in this case it 
will be treated as a removal since the work was to have been 
performed during phase I, which had an authorized depth of less 
than 45 feet. 

The attorney's analysis states that "any betterments that 
the facility owner may want to add to the new design will not be 
considered part of the deep draft utility relocation and the 
sponsor will not share in the attendant costs of such 
betterments." If FP&L decides to add a new line crossing 
Fisherman's Channel, no cost shall be borne by the project as 
such addition is neither a requirement of the project nor a 
result of a relocation caused by the project. The analysis also 
states that "should the utilities refuse to remove or relocate 
their crossings, a determination would have to be made on the 
responsibility to compel those removals, including the assessment 
of the capability of the non-Federal sponsor and the state to 
compel removals at owner cost. As applicable, letters from the 
non-Federal sponsor and the state would be required, requesting 
the Corps to exercise its rights under the navigation servitude 
to compel removals at owner cost. Since the WASD crossings fall 
under the DDUR, all administrative and legal costs incurred by 
the Corps to so compel WASD would be shared 50/50 between the 
non-Federal sponsor and the utility owner." 

16. Presence of Contaminants (Hazardous, Toxic and Radioactive 
Wastes). There are no known hazardous or toxic materials located 
on the submerged lands or in the local berthing areas. 

17. Attitude of Landowners. There are no private property 
owners directly affected by the federal project. 
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