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6.4 Fuel Facility Alternatives in Nawiliwili Harbor

Nawiliwili Harbor is Kauai’s principal commercial harbor. Virtually all of the cargo for the island
is handled there. It accommodates large cruise ships several days out of the week. It also
handles a significant portion of fuel products, primarily transportation fuel such as gasoline,
diesel and jet fuel. As a remnant of the sugar industry, there still do exist pipelines and storage
facilities to export molasses and raw sugar.

Three conceptual design alternatives are proposed; each would upgrade fuel facilities in
Nawiliwili Harbor. Two alternatives would provide new fuel facilities at a preciously undeveloped
site within the harbor; the third alternative would be a minor change of existing fuel transfer
facilities that would solve some operational inefficiencies. The two alternatives that provide new
fuel facilities would both be preferred alternatives since they create new fuel facilities in an
unused portion in the Jetty Pier area of the harbor. Both are preferred because they would also
provide additional berthing capacities for the harbor. The Kauai Commercial Harbors 2025
Master Plan identifies this area for future expansion of harbor facilities. Consequently, the new
fuel piers are designed to fit within the future harbor layout. It is anticipated that this new fuel
pier would accommodate only fuel transfer until such time, when the entire Jetty Pier is
developed and built as a continuous pier. At that point in time, the dedicated fuel pier would be
flexible to accommodate other harbor operations. Therefore, it is recommended that the
interconnecting pipelines between the fuel facility and the landside storage tanks be installed
below ground in order not to impede with future cargo or other maritime operations.

- .
o

O Existing fuel piers

Figure 6-34: Locations of Fuel Facility Alternatives at Nawiliwili Harbor
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The location of the three conceptual design alternatives is depicted in Figure 6-34. The liquid
petroleum gas (LPG) fuel transfer operations remains at Pier 3.

6.4.1 Design Framework for Future Fuel Facilities

Considering the three energy design schemes as described in Section 4, Nawiliwili Harbor could
support the following future fuel related functions:

1. Off-loading fuel barges that bring petroleum products.
2. Off-loading fuel barges that bring feedstock for biofuels production.

3. Loading fuel barges that transport biofuels between the islands

It is anticipated that the range of types of fuels to be handled in the future will include the
following:

1. Clean petroleum products (conventional and evolving petroleum fuels).

2. Non petroleum products (ethanol, biodiesel, biofuel feedstock such as vegetable oil,
molasses, etc.)

For the three fuel shipping functions the following vessel type can be accommodated at the
future fuel piers:

1. Double-hull fuel barge: 400-foot long by 80-foot wide by 28-foot deep draft, capacity of
approximately 80,000 barrels.

6.4.2 Conceptual Design Alternative A

Figure 6-35 shows the site plan of Alternative A. Fuel barges would moor at the new fuel pier
structure located at the Jetty Pier. The new fuel pier would be constructed as a conventional
sheeted bulkhead pier with a piled pier apron. Although the new pier would be intended as a
dedicated fuel pier, it could also accommodate cargo vessels. However, cargo handling on the
pier would not be effective due to the lack of backup areas and internal roadway connections
unless developed. Interconnecting pipelines would connect the new fuel pier with the landside
storage tanks.

More details of Conceptual Design Alternative A are shown in Figures 6-36 and 6-37. The new
pier would have the following components:

1. A new pier structure would be built as a conventional bulkhead pier with a piled outer
section. A portion of the dredged material would be used as structural fill. The pier face
of the new fuel pier would coincide with the pier face of future pier extensions on the
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eastern side of the harbor. The proposed new fuel pier could be regarded as the first
phase of the development of the extended harbor facilities in the eastern portion of the
harbor.

2. Two mooring bollards would be installed on land outside the new fuel pier. A bulk-head
construction would be used for the bollards with ready access from land.

3. Marine fuel loading arms (either single-product or dual-product loading arms) would
establish safe and efficient shore-to-ship fuel transfer connections. The number of
loading arms would be determined by the type of fuel to be loaded and unloaded at the
fuel berth.

4. Fire suppression system. Two fixed foam monitors would be installed at the new pier
that would use seawater for foam generation. Different types of foam would be required
for different fuel that is handled. The fixed foam monitors would be installed at suitable
locations to allow good working coverage of foam spray on the fuel berth.

5. Adequate fixed lighting would be installed to illuminate all parts of the fuel pier that are
critical for operating the fuel pier.

6. Bollards would be installed to protect the fuel transfer equipment against accidental
impact from maintenance vehicles that operate on the fuel pier service roadway.

7. A central fuel monitoring system (fuel flow, pressures, temperatures, etc.) would inform
the operator about fuel transfer progress.

8. A two-stage alarm system would alert the operator to stop pumping fuel when the
unloading arms near its limits of reach or when the mooring line loads are near its limits
of loading capacity.

9. An emergency shutdown system could be activated from a central point or at the pier.

10. Significant dredging would have to be carried out to establish a target depth of 35 feet at
the pier face. A portion of the dredged material could be used as fill for the bulkhead
pier structure.

11. Before completion of the entire Jetty Pier, the fuel pier would be accessible from the
adjacent public area. A security fence and gate would separate the fuel pier from the
public area.

12. New interconnecting pipelines would be installed, which would connect the fuel transfer
station of the new fuel pier with the existing storage facilities located to the north of the
harbor. It is anticipated that the fuel barges would have enough pumping capacity to
pump the fuel to the receiving tanks. Therefore it is anticipated that no new booster
pumps would have to be added.
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13. Within the limits of the new fuel pier, the transmission pipelines would be installed in a
shallow concrete pipeline gallery with removable covers. This form of installation is cost
effective and would allow for effective maintenance of the pipelines.

14. Outside the limits of the new fuel pier, the transmission pipelines would be installed
below-ground in shallow pipeline galleries. Alternatively, pipelines may be buried. Since
the final construction of the entire pier at the eastern shoreline of the harbor might
necessitate a rerouting of the pipelines, a more detailed design study is necessary to
develop a preferred pipeline alignment.

15. Within the limits of existing Pier 1 and Pier 2, the new transmission pipelines could be
installed below the piled pier structure, in order to avoid open-trench construction that
would disturb harbor operations.

Issues related to fuel storage: Fuel would continue to be unloaded into existing tanks farms
located within Harbors Division’s boundaries. Existing tank farms hold fuel products like diesel,
gasoline, ethanol and jet fuel. It may be necessary to add ethanol and/or feedstock storage
facilities for the purpose of exporting ethanol from Kauai to the neighbor islands. There are a
number of empty tanks available for this purpose and certain areas have room for increasing
storage capacity. Their existing storage facility is currently located on another state
department’s property. The Gas Company has expressed an interest in space for additional
storage. This issue has yet to be resolved.

6.4.3 Conceptual Design Alternative B

Figure 6-38 shows the site plan of Conceptual Design Alternative B. Fuel barges would be
moored at the new protruding segmented fuel pier structure located at the Jetty Pier. The
dedicated fuel pier would consist of piled breasting dolphins and a fuel transfer platform that
would have connections to the shore side. Transmission pipelines would connect the new fuel
pier with the existing fuel pipeline system in the harbor, which in turn would convey fuel to
existing fuel storage facilities located to the north of the harbor.

More details of Conceptual Design Alternative B are shown in Figures 6-39 and 6-40. The new
pier would have the same components as the Conceptual Design Alternative A, described
above, except for the following:

1. A new pier would be built as a protruding segmented fuel pier. The face of the new fuel
pier would match with the future pier extension at the Jetty Pier. The proposed new fuel
pier could be regarded as the first phase in improvements (Figure 6-41 shows a possible
integration of the piled fuel pier into the Jetty Pier). The future pier extension would use
a conventional pier structure to fill the space between Pier 1 and the fuel transfer
platform of the new fuel pier. This approach avoids demolishing the protruding fuel pier
during construction of the Jetty Pier.

2. Four breasting dolphins would be installed, two on each side of the fuel transfer platform.
Two breasting dolphins that would be adjacent to the fuel transfer platform are equipped
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with a disembarkation platform to allow safe access to the fuel barge. The breasting
dolphins would be interconnected with a catwalk system.

3. Two mooring bollards would be installed on land outside of the new fuel pier. A
bulkhead construction would be used for the mooring dolphin with ready access from
landside.

See discussion on other pier components and storage tanks in Alternative A above.

6.4.4 Conceptual Design Alternative C

Figure 6-42 shows the site plan of Conceptual Design Alternative C. Fuel barges would
continue to be moored at Pier 2. The separate fuel transfer hatches used presently, would be
consolidated into one fuel transfer station in order to avoid stretched out fuel transfer assets in
multiple locations. Presently, there are two fuel transfer positions at Pier 2, owned and operated
by two different fuel companies. Fuel barges typically carry multiple products that might be
dispensed to two different tank farms. Since the fuel transfer to the two tank farms presently
require access to the two fuel hatches, fuel barges have to change mooring positions when
serving the two different tank farms. This causes significant inefficiency of the fuel transfer
operations. Transfer of fuel from the fuel barge to one fuel hatch would avoid these
inefficiencies. The present two fuel hatches are too close together to let two fuel barges moor
and dispense at the same time. Therefore the rationale to retain the location of the two fuel
hatches in order to operate two fuel barges at a time does not apply.

Conceptual Design Alternative C would have the same components described for Alternatives A
and B, except for the following:

1. A new fuel transfer station would be installed on Pier 2. The new fuel transfer station
would improve fuel transfer operation.

2. Off-loading the fuel barges is presently done with flexible fuel hoses. This operation
would continue in the future. Installation of fuel loading arms would not be feasible
because Pier 2 is also used for passenger and cargo operations.

3. Interconnecting pipelines would connect the new single fuel transfer station at Pier 2 with
the storage facilities located to the north.

4. The transmission pipelines would be installed below ground to cross the harbor area and
adjacent roadway.

See discussion on other pier components and storage tanks in Alternative A above.
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6.4.5 Advantages and Disadvantages of Conceptual Design Alternatives

Table 6-2 lists advantages and disadvantages of the three conceptual design alternatives for
Nawiliwili Harbor.

Marc M. Siah & Associates, Inc. 6-71 1244/Statewide Fuel Facility Development Plan



IMAGES:

USER: nsantos

1244—x—Nawiliwili concept

XREFS: 1244-x-TBK Nawiliwili 11x17

CONCEPTUAL DESIGN - ALTERNATIVE A - SITE PLAN
Nawiliwili Commercial Harbor, Kauai
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Figure 6-36 : CONCEPTUAL DESIGN - ALTERNATIVE A - DETAIL PLAN
Nawiliwili Commercial Harbor, Kauai
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