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Figure 13. Port of Palm Beach Existing Facilities and Berth Configuration
Source: Port of Palm Beach Master Plan 2005-2015, February 2006.
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Existing terminal facilities and berthing areas at Palm Beach Harbor and the types of cargo moved at
each berth are described in the following list.

e North Marginal Wharf (Berth 1) — used exclusively for smaller day cruise vessels; it was

previously occupied by the Palm Beach Princess, which had two scheduled off-shore sailings per
day. The service catered primarily to the local gaming market. Another day cruise vessel has
already begun operating and is assumed to be in place throughout the 50-year planning horizon.

e Slip 1 (Berths 2-6) — used by Tropical Shipping for container and Ro/Ro cargoes. The north side

of the slip (Berth 2) is also used for the Bahamas Celebration, a cruise ship that transits to
Freeport, Bahamas every other day from the Port of Palm Beach. Slip 1 is also used by small
general cargo ships.

e Main Marginal Wharf (Berth 7) — used primarily by Tropical Shipping and small general cargo

ships.

e Slip 2 (Berths 8-12) — generally an overflow slip for vessels that cannot be accommodated by

slips 1 and 3. Slip 2 is primarily used by smaller Ro/Ro vessels as well as general cargo vessels. It
is also used by Tropical Shipping, as needed.
e Mid Marginal Wharf (Berth 13) — used in conjunction with slips 2 and 3 by small general cargo

ships.
e Slip 3 (Berths 14-16) — the major berth of the Port for all bulk cargoes, especially those on
vessels with sailing drafts over 25 ft; primarily used for cement and fuel receipts and for

shipments of sugar and molasses. Diesel and asphalt is also received at Slip 3. Large general
cargo vessels carrying project cargo or other large break bulk will also use Slip 3.
e South Marginal Wharf (Berth 17) — primarily used by small general cargo ships.

The Port of Palm Beach has specialty equipment and storage areas for loading and storing the largest
volume commodities that transit through the port. Residual fuel oil can be stored on-site in tanks at
FPL’s power generation facility, or transported via pipeline to a larger off-site holding facility where it
can then be transferred via pipeline to FPL’s Martin County power generation facility. Diesel fuel tanks
at the port hold approximately 160,000 barrels (about 22,000 metric tons). Asphalt tanks at the port
hold approximately 200,000 barrels (about 33,000 metric tons). Since the diesel and asphalt tanks are
usually not completely empty when a petroleum tanker arrives at the port, the maximum amount of
diesel or asphalt that a vessel is reasonably expected to unload in a single vessel call is between 130,000
barrels and 145,000 barrels (about 17,333 metric tons and 19,500 metric tons) for diesel, and from
150,000 barrels to 175,000 barrels (about 24,400 metric tons to 28,666 metric tons) for asphalt.
Additionally, there is capacity for approximately 31,900 metric tons of cement in silos, 18,100 metric
tons of cement in a warehouse facility, and storage for a large quantity of aggregate on the dock area
between Slip 2 and Slip 3.

Other land-side facilities at the Port include specialty equipment for storing sugar and molasses and
loading sugar and molasses onto vessels. Sugar and molasses are produced in the agricultural areas of
Palm Beach County and central and southern Florida. The Port of Palm Beach is the only nearby port
with equipment to load sugar and molasses onto ocean-going vessels. There are 6 steel molasses tanks
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Cemex, a large cement company, has cement storage and processing facilities on-site at the Port, and
Cemex is currently under a lease agreement with the Port until 2023. The facility is now idle but ready to
return to service. This indicates that as soon as demand for cement rises, imports of cement will resume
at normal rates, and should increase into the future along with the demand for new construction.
Cement has traditionally been imported on foreign-flagged dry bulk carriers from various countries such

as Mexico, Denmark, and Egypt.

4.2.2.1 Description of Cement Imports & Historical Rates

In the early 1970s, imports of cement began to steadily rise, up until the recent recession (Figure 23).
Cement, aggregate, and cement input materials have historically been imported through the Port of
Palm Beach to supplement local, domestic production. It is generally easier for cement producers to
import cement to meet excess demand, and make adjustments to their import quantities, rather than

constantly adjust their factory output.

US Cement Production, Imports, and Consumption
(1900-2009)
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Source: USGS Historical Statistics for Mineral and Material Commodities in the United States, Version 2010.
Figure 23. US Cement Production, Imports, and Consumption

Cement production also requires the input of other minerals that are not produced domestically, such as
bauxite, alumina, and silica sands. These cement input materials must be imported in order to produce
cement domestically. Furthermore, aggregate, or crushed stone is required as an addition to cement to
produce “Ready-Mix” concrete, a primary building material. When demand for construction materials

rises beyond the capacity of local production, aggregate is imported as well.

Since 1996, there have been two distinct peaks in cement imports through the Port of Palm Beach, in
1997 and in 2005. Table 16, below, shows the tonnage of cement imported through the Port of Palm

31















Table 22. Detailed Projected Import Tonnage of Cement Products through Port of Palm Beach

Projection 2017 2022 |2027 |2032 |2037 |2042 |2047 |2052 |2057 |2062 |2067

Scenario 2 96.5( 108.4| 121.7| 136.7| 153.5| 172.4| 193.6| 217.4| 244.1| 274.2| 307.9
Scenario 3 175.0| 193.2| 211.5( 229.7| 247.9| 266.2| 284.4| 302.6| 320.9| 339.1| 357.3
Scenario 1 96.5( 99.8| 103.1| 106.6] 110.1| 113.8| 117.6| 121.6| 125.7| 129.9| 134.2
Scenario 4 108.9| 163.3| 217.8| 217.8| 217.8| 217.8| 217.8| 217.8| 217.8| 217.8| 217.8

Note: Values shown in 000 metric tons
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Figure 26. Graph of Projected Import Tonnage of Cement Products through Port of Palm Beach

4.2.2.4 Scenario 2 Projected Cement Import Tonnage Growth Rate and Assumptions

The Scenario 2 growth scenario was used for primary benefits calculations for the project. Its growth
rate was derived from the ratio of compound annual growth in South Florida residential construction
permits to compound annual growth rate in South Florida population over a 10-year period, 1996 to

2005 (Figure 27). This ratio was then applied to future population compound annual growth projections
in South Florida from 2010-2030 (1%) to get a projected growth rate for import tonnage of cement and

cement input products through the Port of Palm Beach over the entire period of analysis. The base
project-year (2017) tonnage is based on 40% of the 14-year peak (1997) import tonnage through the

Port (241,300 tons * 40% = 96,500 tons).
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5.23%
2.23%

= 2.35 ratio of historical residential construction to population growth

2.35 * 1.00% = 2.35% projected growth rate for cement import tonnage

Figure 27. Calculations for Projected Cement Growth based on Historical Ratio of Residential Construction to Population
Growth

Assumptions behind using the ratio of residential construction permits to population growth over a 10-
year period were that the demand for cement would be highly correlated to residential construction,
which is a direct function of residential building permits. Along with residential construction comes an
increased demand for infrastructure and related commercial and industrial buildings. All of these factors
will play a role in riving the demand for cement. The assumption behind using 40% of the peak tonnage
as the base-year tonnage was that this would represent a rebound in the construction industry, but still
not a full return to historical mean import tonnage (126,000 metric tons on average from 1996-2009). It
is not until 2029, over 10 years into the project, are annual tonnages expected to surpass the long-term
historical average tonnage. By 2057, 40 years into the project, annual tonnages are expected to surpass
the historical peak import tonnage. This growth scenario is a conservative estimate compared to the
Scenario 4 estimate from industry input, and the Scenario 3 growth scenario which is based on national
long-term growth trends. More detailed discussion on these other growth scenarios for cement can be
found in Section 6.

4.2.3 Sugar and Molasses

Sugar and molasses are both major commodities that are shipped from the Port of Palm Beach through
the Florida Sugar & Molasses Exchange, Inc. In 2007-2008, Florida cane sugar made up an estimated 48
percent of the cane sugar and 24.3 percent of the total sugar produced in the U.S. (from sugarcane and
beets, combined) (UF/IFAS, Florida Sugarcane Handbook, SS-AGR-232, August 2009). About half of that
amount was shipped out via domestic barge through the Port of Palm Beach. Domestic sugar refineries
that typically receive Florida sugar via ocean-going barge are located in Yonkers, NY, Baltimore, MD,
Savannah, GA, Chalmette, LA, and Gramercy, LA.

Molasses production is a direct by-product of sugar production and therefore its growth is inherently
related to growth in production of sugar. These commodities will likely experience very slow but steady
growth in the future up until the limit of production capacity in Florida is reached, at which point growth
in production will remain constant. On a national level, the USDA expects sugar for human consumption
to grow at approximately 0.6 percent per year (Figure 28). This level of growth is less than the projected
growth rate of the population of the U.S. Therefore, this projection leads to a scenario in which per
capita sugar consumption will decline slightly by 2019. Molasses is generally used as an additive in feed
for livestock. Molasses is shipped through the port of Palm Beach via foreign-flagged products tankers to
ports in Northern Europe.

This analysis assumes that sugar and molasses tonnage movements will likely return to 2004 levels by
2017 and then experience no growth over the period of analysis.
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Port Contractors have grown their commodity movement tonnages exponentially in the first two years
of operations at the Port and expect to continue to move a greater quantity of miscellaneous break bulk
goods, specialty cargo, and yachts each year. The rate of growth estimated for all non-containerized
general cargo is the same as the compound annual growth rate projection for South Florida population
growth, 0.96 percent.

4.2.6 Cruise Passengers

From 1997 to 2010, the Palm Beach Princess operated as a day-cruise out of the Port of Palm Beach.
Day-cruises offer dining and gambling, once the ship has reached international waters. The Princess
sailed twice daily throughout its time at the Port. In late 2009, the Princess suffered mechanical and
financial troubles, which were compounded by decreased attendance because of unfavorable economic
conditions nationwide. The operators of the Princess filed for bankruptcy and have relocated the ship as
of April 7, 2010.

As of March, 2010, a new overnight cruise ship has been operating out of the Port of Palm Beach, the
Bahamas Celebration. The Bahamas Celebration can accommodate up to 1311 passengers at maximum
capacity (not including crew), on approximately 178 vessel calls per year. They run a two-day route to
Freeport, Bahamas and back, every other day. The Celebration Cruise Line has been operating at an
average of 67% of maximum capacity from their first voyage throughout the remainder of calendar year
2010, as shown in Table 23, below. The only way for Celebration Cruise Lines to expand their current
service would be to add a second vessel to their route, which would effectively double their current
passenger capacity. This scenario is a best-case future growth scenario. Since the cruise line has only
been operating from March, 2010, and the industry exhibits high seasonality, it is not possible to
determine a likely future growth estimate.

Table 23. Bahamas Celebration Cruise Passenger Statistics by Month in 2010

Month MAR |APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
Total Passengers| 8,245 15,222 | 13,841 | 15,968 | 17,831 | 15,651 | 8,892 | 10,057 | 10,239 | 10,867 | 126,813
Number of

Voyages 8 15 15 15 16 15 15 16 15 15 145
Avg. I;assenge rs

Per Voyage 1,031 ]| 1,015 923 | 1,065| 1,114 | 1,043 593 629 683 724 882
Avg. Percent of

Full Capacity 79% 77% 70% 81% 85% 80% 45% 48% 52% 55% 67%

Note: First record is March 17, 2010.
Source: U.S. Customs and Border Protection

Before the Bahamas Celebration began to sail out of the Port of Palm Beach, the Port renovated its
current cruise passenger terminal to accommodate the larger vessel and greater number of passengers.
The Port also left the smaller day-cruise passenger terminal intact and ready to service another day-
cruise. Because of the general success of the Palm Beach Princess during its 13-year life at the Port of
Palm Beach, another day-cruise vessel, the Black Diamond, has already begun operating. The Port has
accepted a contract from a new operator of the vessel Black Diamond, a 160 ft cruise vessel with a
capacity of 600 passengers and 150 crew members. The Black Diamond began service in November 2012
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and operates on a twice-daily schedule similar to the schedule of the Palm Beach Princess. The Black
Diamond will also provide regional economic development benefits because it is a U.S. flagged vessel
and it will employ 150 local workers. The Port of Palm Beach will realize increased revenues from
parking and passenger fees as well.

4.3 Future With- and Without-Project Vessel Movements

The future without-project vessel fleet will be similar to the composition of the existing fleet,
particularly in the fact that it will be draft-constrained by the existing project depth minus under-keel
clearance; and length-constrained by the sharp turn in the entrance channel. Under without-project
conditions the future fleet will call at 30 foot drafts maximum for (non-petroleum) liquid bulk and dry
bulk (33 foot project depth minus 3 foot under-keel clearance requirements). Compared to the existing
condition, one main difference will be the number of vessel calls. The future without-project vessel calls
were projected by applying the forecasted commodity tonnage for each commodity type to a vessel
fleet distribution that is similar to the existing condition fleet mix. The future without-project vessel
movements are summarized in Table 24, below.

The future-with project vessel calls were projected by applying the forecasted commodity tonnage for
each commodity type to a fleet distribution that minimizes total transportation costs by utilizing the
most efficient mix of vessel sizes that take full advantage of increased channel width and depth in the
future with-project conditions. The future with-project vessel movements are shown for the 39 ft
project in Table 25, below. In these tables you can clearly see the shift from smaller to larger vessels for
the primary benefitting bulk commodities. In the following subsections, the assumptions and caveats
behind each of the vessel fleet predictions are detailed.
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transition to self-propelled tankers would be likely because of the economies of scale offered by
bringing in larger vessels, as well as the benefits of reduced sailing restrictions and less tugs used.

4.3.3 Asphalt and Cement

Asphalt would continue to by domestic tug barge in the future without-project condition. As asphalt
receipts are expected to rise steadily, in the future with-project condition a transition of fleet to larger
self-propelled tanker vessels would be likely because of economies of scale and benefits from fewer
vessel movements, and less tugs used. However, the amount of asphalt that can be moved through the
Port is not only constrained by demand from the hinterland, but also from the available storage facilities
at the Port.

Cement receipts are already moved via self-propelled bulk ships, which are currently draft-constrained
given the evidence that the largest cement vessels calling in recent years have had up to 37.7 foot
design drafts. Cement ships also use tug assistance the most frequently. In the future with-project
scenario, cement carriers would likely be larger vessels approaching 50,000 DWT, which would draw
deeper drafts, and, if the channel were wider, they might use tug assistance less frequently. The main
advantage of using larger vessels would be a transportation cost savings in the form of fewer shipments
to move a similar amount of goods. In addition, the larger channel dimensions would relieve some of the
sailing restrictions to which large bulk vessels must currently adhere.

4.3.4 Sugar and Molasses

Sugar and molasses have traditionally been two of the Port of Palm Beach’s major domestic shipment
and foreign export commodities. In the future without-project scenario, sugar and molasses tonnage
movements will likely return to 2004 levels by 2017 and then experience no growth over the period of
analysis because of how close the production level will be to the limit of sugar production in Florida,
which is constrained by land available for production. Without capacity restrictions the growth rate of
sugar production in Florida would follow the U.S. growth rate, which is forecasted to be 0.6 percent
(USDA, 2010). Sugar would continue to move by domestic tug and barge in both the without-project and
with-project conditions because of national price supports for US sugar production.

Molasses is generally exported to Europe for use in animal feed and other food products. The molasses
products tankers are currently draft constrained, as the largest vessels that have called in recent years
have design drafts up to 41 feet. Molasses products tankers (like cement vessels) also use the greatest
number of tug assistance. In a future with-project condition, molasses tanker size would generally
increase with a deeper channel, and their use of tugs would likely decrease with a wider channel.

4.3.5 Containerized Cargo

Tropical currently offers at least 6 different liner services, which visit nearly 30 Caribbean ports. Their
total average capacity is 3000 TEUs per week through the Port of Palm Beach for all of their liner
services combined, using mainly feeder-type vessels with capacities of less than 1000 TEUs. Extrapolated
over the entire year, the total annual capacity for all Tropical Shipping services through the Port of Palm
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Beach is approximately 156,000 TEUs per year. According to Tropical, an estimated 135,000 loaded TEUs
moved in 2010, which means they were operating at about 86.5% of their total capacity. Through
chartering vessels to meet excess demand, Tropical can expand their liner services accordingly in a
relatively short time period compared to building or purchasing a new vessel. However, once demand
reaches a certain threshold it is more economical for Tropical to build or purchase a new vessel for their
fleet.

The rate of growth attributed to containerized cargo exports from the Port of Palm Beach is directly
related to demand for goods in the Caribbean islands that are serviced by Tropical Shipping. The
demand for goods in the Caribbean islands is primarily influenced by growth of travel and tourism in the
area. Travel and tourism direct industry’s real GDP in the Caribbean has been estimated to grow at rates
up to 4.2 percent from 2010 to 2020 (World Travel and Tourism Council, 2010). Therefore, the tenant’s
own growth estimate of 3 percent per year was applied to the 2009 number of loaded and empty TEUs
as recorded by the Port, and extrapolated through 2037, at which point the Port will likely approach its
throughput capacity.

4.3.6 Non-Containerized General Cargo and Specialty Shipments

Even with relatively low commodity tonnages and growth rates, the vessels calling the Port of Palm
Beach in the future for general cargo shipments will likely be some of the largest vessels. This is
primarily because the largest of these vessels are calling already fully loaded in order to pick up or
deliver specialty shipments, such as yachts or project cargo. The existing fleet of the largest general
cargo ships is already draft-constrained by the current channel depth, and it is length constrained by
channel width. In the future without-project scenario, these limits will continue to be hardships for the
port tenants that move these types of goods. Project cargo and yachts generally are placed on the top
deck of a loaded general cargo ship. If the channel depth is limited, then the ships must light load in
order to be able to call the Port of Palm Beach as the first stop or last stop in their route with the
specialty goods on the top deck.

The largest general cargo vessels that have called in recent years have had lengths up to 655 feet, and
design drafts up to 36.75 feet (Table 12). In the future without project, these vessels will continue to be
draft and length constrained. With a deeper and wider channel in the with-project condition, vessels of
this type will be larger and more able to more fully load to their design drafts with other types of cargo
before calling Palm Beach to load or unload specialty cargo.

4.3.7 Cruise Passengers

Currently, the Bahamas Celebration, at 673.4 feet long, is the largest cruise vessel that will fit through
the turn in the entrance channel of Lake Worth Inlet. In the future without-project condition, the
overnight cruise vessels will remain length constrained because of the sharp turn in the entrance
channel. So, if Celebration Cruise Line were to add a second vessel to their fleet, it would be of a similar
length. The overnight cruise vessel is only subject to current constraints under high wind conditions in
the without-project condition (Table 1). Under with-project conditions, this restriction would be lifted.
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Under with-project conditions, a longer cruise vessel may be likely to call as well. The day-cruise vessel
would be the same in the with- and without-project conditions.

4.3.8 Future Without- and With-Project Vessel Size Comparison Summary

Currently, the largest self-propelled vessels will be limited to the 30,000 to 35,000 DWT range. With a
deeper channel, larger vessels upwards of 50,000 DWT could operate into the Port with the result of
carrying additional cargo on fewer dry bulk and general cargo vessels. A deeper channel would also
result in more self-propelled tanker vessels for imports of diesel and asphalt (shifting from domestic
barge).

Under with-project conditions there will likely be a decrease in the number of vessel calls because of a
replacement of smaller vessels and some barges with larger vessels. Depending on future with-project
channel depth, Panamax-beam dry bulk vessels are expected to call between approximately 50,000 and
60,000 DWT. Under with-project conditions there will be a shift from domestic tug and barge to self-
propelled tankers for liquid petroleum bulk movements.

5 National Economic Development Benefits

The Planning Guidance Notebook, Engineer Regulation 1105-2-100, gives specific details of what can be
considered a NED benefit for deep-draft navigation improvement projects. The NED benefits for the
Lake Worth Inlet project were determined using the transportation cost reduction method.
Transportation cost reductions, in the most basic terms, are calculated by subtracting the total cost of
moving all of the goods through the port over the period of analysis in the with-project condition from
the total cost in the without-project condition. Total transportation costs were calculated using the
Corps-certified HarborSym simulation model.

5.1 Economic Model Setup and Inputs
5.1.1 Methods and Key Assumptions

Transportation cost savings benefits in the study were derived from increased efficiencies in the
movement of cargo. For the purposes of this study, all benefits from reductions in transportation costs
were assumed to have the same destination, and harbor with and without the project. For the sake of
simplification of the analysis, it was assumed that increased efficiencies would reduce transportation
costs without affecting the demand for import and export of goods through the harbor. This means that
the commodity tonnages forecast to be transited through Palm Beach Harbor are expected to move
with or without the proposed improvements. There will be no expected shift in destination, mode of
transportation, or any induced movement of cargo due to the proposed navigation improvements.
However, for some petroleum products there will be a shift in origin from the U.S. Gulf Coast to East
Coast of South America and the Caribbean. Transportation cost savings will result primarily from the use
of larger, more efficient vessels, more efficient use of large vessels that are currently transiting the
harbor, and reduced congestion in the harbor.

46



Other primary assumptions include: that the rest of origin to destination and land-side costs remain the
same in with-and without project; changes in additional fees (such as dockage, wharfage, tug-assist,
etc.) were minimal and therefore were not included in the analysis.

The Corps-developed HarborSym model (version 1.4.8) was used to calculate transportation costs for
entire routes and time in port for all vessel calls projected throughout the period of analysis. HarborSym
was created by CDM-Smith (under contract) to serve as the primary Corps’-certified economic model for
Deep Draft Navigation projects. For this study HarborSym version 1.4.8 was used for all final production
modeling, and benefit calculations. The HarborSym Model has been certified for use on all deep draft
navigation studies in accordance with Engineering Circular 1105-2-412, Assuring Quality of Planning
Models.

HarborSym performs data-driven Monte Carlo simulations of vessel transits through harbors, based on
user input. The model incorporates uncertainty through randomizing parameters over multiple model
iterations, based on a user-inputted range for parameters such as vessel speed through a specified area
(reach), loading and unloading times at docks, docking and undocking times, at-sea distances, etc.

The simulations are based upon vessels moving through reaches from the harbor entrance to their
destination dock. At each time increment (step) the model determines if each vessel can move from one
node to the next, without violating transit rules. If a transit rule would be violated by a vessel entering a
reach, such as passing another vessel when the channel width is too narrow, then the vessel waits until
the next time step. This waiting continues until the rule is no longer violated and the vessel resumes its
journey.

HarborSym records and accumulates the total time and cost of vessel transits through the harbor and at
sea. Since many variations of events can occur over a total voyage, many iterations of the simulation
were run to obtain the average values for time in the harbor, time waiting, and total operating costs of
vessels in the harbor and at sea.

Assumptions that were included in the development of the HarborSym model or are limitations of using
the model are described in the following lists. The limitations of the model were not considered
significant for the purposes of this study.

HarborSym Model limitations:

e Tug use and tug costs are not included.

e Wind is not simulated.

e Loading/unloading costs at the port of origin/destination (for imports/exports respectively) are
not included.

e Additional handling fees at the study port or foreign port are not included.

e Pilotage costs and other terminal fees for the study port are not included.

e Hinterland transportation costs are not included.

e Ability to account for other fixed costs is not included.

47









The “USTankBrg-Gulf” route group is based on a combination of the origins and destinations of most US-
flagged petroleum tanker barges that call the Port of Palm Beach. Tanker barges will originate from the
Gulf Coast, usually from either New Orleans or Houston area petroleum refineries. The barges split their
shipment between Florida ports, usually with a first port of call at Port Everglades, Port Canaveral or
Jacksonville. Then Palm Beach is the second port of call before returning to the Gulf Coast. In the case of
a split shipment, costs are also split between the shippers at each receiving port. To simulate this in the
model, distances were halved for each of the distances on the route. Therefore, the “Prior Port”
distances reflect half of the distances from other Florida ports to the Port of Palm Beach, the “Next Port”
distances reflect half of the distances from the Port of Palm Beach to the Gulf Coast, and the “Additional
Sea Distances” reflect half of the distances from the Gulf Coast to other Florida ports.

The “Molasses” route group is based on a combination of the destinations of foreign-flagged molasses
tankers, departing from the Port of Palm Beach. These primary destinations are Dagenham on the
Thames River near London, U.K. and Amsterdam, Netherlands. Since tankers will go to either destination
with equal probability, the two distances were averaged to create the most likely distance, while London
was used for the minimum distance, and Amsterdam was used for the maximum distance. These min-
most likely-max distances were used for both the prior port and next port distances because the tankers
will operate in a simple back and forth service.

The “Petrol-Split” route group is based on a combination of origins and destinations of petroleum
tankers that operate in a split-shipment service with other Florida ports. The concept of this route is
similar to the “USTankBrg-Gulf” route, except the origin is a foreign port instead of a domestic port.
Tankers originate from either the Caribbean (Freeport, Bahamas and Willemstad, Curacao) or the East
Coast of South America (Maracaibo, Venezuela). The tankers split their shipments between other Florida
Ports and Port of Palm Beach, and then return to their origin after calling the Port of Palm Beach. In the
case of a split shipment, costs are also split between the shippers at each receiving port. To simulate this
in the model, distances were halved for each of the distances on the route. The “Petrol-Direct” route is
similar to the Petrol-Split route, except that it excludes the distances to other Florida ports, and
distances are not halved.

The “Cement-Split” route is based on a combination of origins and destinations of cement bulkers that
operate in a split-shipment service with other U.S. ports. Cement bulkers will originate from the
Caribbean (Netherlands Antilles), East Coast South America (Maracaibo, Venezuela), or Northern Europe
(Aalborg, Denmark). They will stop at another U.S. East Coast or U.S. Gulf Coast port (Tampa,
Jacksonville, New York, Port Canaveral, Providence, or Mobile), and then stop at the Port of Palm Beach
before returning to the port of origin. In the case of a split shipment, costs are also split between the
shippers at each receiving port. To simulate this in the model, distances were halved for each of the
distances on the route. The most likely distances for each leg of the route are based on weighted
averages of distances for that leg derived from Waterborne Commerce Statistics Center data. The
“Cement-Direct” route is similar to the Cement-Split route, except that it excludes the distances to other
U.S. ports, and distances are not halved.
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The “GenCargo” route is based on a combination of origins and destinations for large general cargo
vessels (sailing draft greater than or equal to 30 FT) that called the Port of Palm Beach. The most likely
distances for each leg of the route are based on weighted averages of distances for that leg derived from
Waterborne Commerce Statistics Center data. For modeling purposes, it was assumed that large general
cargo vessels operate similar to bulkers in a back-and-forth pattern, and therefore no additional at-sea
distance was included. In reality, large general cargo ships will often visit more than one port on a route,
however, the large number of possible combinations of ports, limited available data, and relatively low
project benefits made this reality not as valuable to include in the model in greater detail. Therefore, it
was assumed that the large distribution between minimum and maximum distances for both prior and
next ports will also cover the possibility of additional at-sea distances. This route group is only applied to
the largest classes of general cargo ships; those that are greater than or equal to 20,000 DWT.

5.2 Economic Modeling Results and Plan Selection

Plan formulation started before any economic modeling took place. The first phase of screening used
the ship simulation results to narrow down the widening alternatives to a single widening plan footprint
that was used throughout all of the alternatives (Figure 29). In general, the entrance channel will be
widened from 400’ to 440’ and 460’ (width varies), the inner channel (Cut-1 and Cut-2) will be widened
from 300’ to 450’ minimum, and the south end of the main turning basin will be extended by 150’.

The widening footprint was refined and reduced over several iterations as environmental concerns were
raised and addressed, costs were identified and refined, and as the widening plan was evaluated further
by the harbor pilots with respect to the ship simulation results. Only a single widening footprint was
modeled because the widening features had already been reduced to their smallest practicable
dimensions, while still guaranteeing the necessary level of safety for larger vessels and rule changes
according to the harbor pilots. Any greater widening measures would have increased the project costs
without increasing the benefits, and therefore were not modeled.

The design vessels that were identified as the largest vessels that will call on a recurring basis were used
in the ship simulation. The vessel tracks assisted in determination of the widening footprint. These
vessels also determined the maximum inner channel depth to evaluate for deepening, 43 ft. A 43 ft
inner channel project depth would allow the design vessels to transit the harbor fully-laden, without tide
restrictions. All project depths in this appendix refer to the inner channel and main turning basin at
mean lower-low water (MLLW).

The outer entrance channel will be several feet deeper than the inner channel and include widening
features to account for wave action in the with-project condition. According to Engineer Manual (EM)
1110-2-1613, safe navigation will usually require a wider and deeper entrance channel than the port
interior channel because navigation in entrance channels is often affected adversely by strong and
variable (in space and time) tidal currents, rough seas and swell, breaking waves, and wind. See the
Engineering Appendix (Appendix A) for more info on specific depths in areas of the project.

The existing project depth is 33 ft MLLW in the inner channel and turning basin. It was determined
through interviews with port users and harbor pilots that some shipping and vessel-transit practices
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Figure 29. Recommended Plan Widening Features
Note: Figure is shown for reference purposes only.
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Next, the “Scenario 3” growth scenario was developed from the linear regression of long-term US
imports, scaled to average proportion of Palm Beach imports level from 1996-2009, including economic
downturn.

The largest historical dataset available was the U.S. Geological Survey’s Cement Statistics from the
Statistics for Mineral and Material Commodities in the United States, Version 2010. This dataset includes
the total metric tonnage of cement for domestic production, imports, exports, stocks, and apparent
consumption in the United States for years from 1900 through 2009. The data showed a clear upward
trend in U.S. imports of cement from the early 1970s onward (Figure 23).

The total import tonnage of cement through the Port of Palm Beach was then compared to the U.S.
import tonnage over the available period of record for the Port (1996-2009). An average percent of total
annual U.S. import tonnage that was transited through the Port of Palm Beach was then identified as
0.66%. Then this percentage was derived by dividing the cement import tonnage through the Port of
Palm Beach by the total U.S. import tonnage for each year from 1996-2009, and then averaging these
percentages. The average percent of U.S. import tonnage that transited through the Port of Palm Beach
was applied to the record of U.S. imports from 1970 through 2009 to determine a “theoretical historical
trend” of U.S. imports, scaled to the level of imports for the Port of Palm Beach. A linear regression
equation then found the growth trend in U.S. cement imports, scaled to the level of the Port of Palm
Beach, from 1970 through 2009 to be:

Y =3.6461(x-1969), where Y = thousands of metric tons, and X = projection year.

The assumption in applying this percentage and regression line is that growth trends in Palm Beach will
follow the trends at the national level. The base-year (2017) projected tonnage for the High estimate
was predicted using the regression equation. However, the “Scenario 3” estimate is not recommended
as the primary growth scenario, because it bases the growth rate on national-level data, and does not
reflect regional or local trends, and therefore this estimate has a greater probability of not representing
future import tonnage to the Port’s hinterland. It could also under-estimate growth if the local area had
historical growth above the national average.

Finally, an alternative mid-range projection was created based on industry input. The “Scenario 4”
projection estimates that 120,000 short tons of cement and cement input products will transit through
the Port in the base-year (2017). That amount was predicted to have a quicker rebound time than other
projections, and it doubles within ten years to 240,000 short tons, but then falls to zero growth for the
remainder of the period of analysis. Assumptions behind the “Scenario 4” are that the actual importers
of cement at the Port have the most knowledge of the local industry, market conditions, and other
factors related to drivers of demand for their products. The industry representatives also have the most
historical knowledge of the cement industry, and past trends on which to base their future projections.
However, the industry estimate is not recommended as the primary growth projection because it may
have a greater probability of containing bias toward higher growth rates in the near-term.
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