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The State of Hawaii is dedicated to ensuring an efficient
commercial harbor system that can sustain and support the
future needs of our people. The Department of
Transportation, Harbors Division (DOT-H) has completed
the Kalaeloa Barbers Point Harbor 2040 Master Plan
(2040 Master Plan). This plan serves as a long-range,
strategic guide which prioritizes harbor land uses and
improvements necessary to meet the forecasted demand
for the next twenty-{ive years at this important harbor.

The development of the 2040 Master Plan was a
collaborative process involving input from the harbor
users, government agencies, surrounding landowners and
the public. Through early and continuous engagement
with stakeholders, the 2040 Master Plan reflects the

= greater needs of the state and will provide informed
guidance for DOT-H. Our gratitude is offered to all those who contributed their time and
insight into the planning process.

The 2040 Master Plan is a critical piece in the safe, efficient and responsible
development of Hawaii’s commercial harbors system which will benefit communities
statewide. DOT-H will continue working to implement the 2040 Master Plan and
improve the quality of life for Hawaii’s current and growing population.
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GLOSSARY
Aboard: On or in a vessel. Synonymous with "on board."
Abreast: Side by side; by the side of.
Aground: Touching or fast to the bottom (usually involuntarily).
Alongside: By the side of a ship or pier.
Amidships: In or toward the center of the boat.
Anchor: (noun) Device usually of metal attached to a ship or boat by a cable and cast
overboard to hold it in a particular place by means of fluke that digs into the bottom. (verb)
To keep hold or be firmly fixed.
Apron: That portion of a wharf or pier between the waterfront edge and the (transit) shed.
Strictly speaking, from the view point of construction, that portion of the wharf carried on

piles beyond the solid fill.

Barge: A towed or self-propelled flat-bottomed boat, built mainly for river, canal, and
coastal transport of heavy goods.

Basin, Turning: An area of water or enlargement of a channel used for the turning around
of vessels.

Beam: The greatest width of the boat.

Berth: A location in a port or harbor used specifically for mooring vessels while not at sea.
Berth Foot Day (BFD): Tabulated to determine a vessel’s linear berthing used with
corresponding mooring allowances and the vessel’s port call duration, in relation to the
maximum linear berth that is available for the specific berth.

Bitt: A post or pair mounted on the ship’s bow, for fastening ropes or cables.

Boat: A fairly indefinite term - A waterborne vehicle smaller than a ship.

Bollard: A substantial vertical pillar to which lines may be made fast.

Booking: The reservation or assignment of space or accommodation aboard a vessel for
specific cargo or passengers.

Boom (containment): A temporary floating barrier used to contain an oil spill.

Bow: The forward part of a boat.
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Break-bulk cargo: Goods that must be loaded aboard a ship individually, and not in
intermodal containers or in bulk, carried by a general cargo ship.

Breakwater: A structure constructed on a coast as part of a coastal defense system or to
protect an anchorage from the effects of weather and longshore drift.

Bridge: The location from which a vessel is steered and its speed controlled.

Bulkhead: A vertical partition separating compartments; wall built parallel to the shoreline,
usually near or at the high-water mark, to mitigate wave and current erosion of the
uplands, and often used as a retaining wall to keep uplands from becoming submerged
lands.

Bulk cargo: Cargo stored without benefit of package or container, i.e., shipped loose, as in
grains or liquid.

Bulk carrier: A merchant ship specially designed to transport unpackaged bulk cargo in its
cargo holds.

Bull rail: A guard, wooden, concrete or metal, placed along the outer edge of a pier wharf
to prevent operating equipment from sliding.

Bunker fuel: Fuel oil for a ship.
Bunkering: Replenishment of a ship's fuel.

Buoy: A floating object of defined shape and color, which is anchored at a given position
and serves as an aid to navigation.

Call: Planned visit by a ship, especially to load or unload passengers or cargo, to obtain
supplies, or to undergo repairs.

Captain of the Port (COP): A United States Coast Guard officer, usually a captain,
responsible for enforcement of safety, security, and marine environmental protection
regulations in a commercial port.

Cargo ship: Any sort of ship or vessel that carries cargo, goods, and materials from one port
to another, including general cargo ships (designed to carry break bulk cargo), bulk
carriers, container ships, multipurpose vessels, and tankers. Tankers, however, although
technically cargo ships, are routinely thought of as constituting a completely separate
category.

Centerline: An imaginary line down the center of a vessel lengthwise. Any structure or
anything mounted or carried on a vessel that straddles this line and is equidistant from
either side of the vessel is on the centerline.
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Channel: The buoyed, dredged and policed fairway through which ships proceed from the
sea to their berth.

Class: 1) A group of naval ships of the same or similar design; 2) A standard of construction
for merchant vessels, including standards for specific types or specialized capabilities of
some types of merchant vessels. A ship meeting the standard is in class, one not meeting
them is out of class.

Container (types): A single rigid, non-disposable cargo box and as the case may be:
ventilated, insulated, reefer (i.e., refrigerated), flat rack, vehicle rack or open top container
with / without wheels or bogies attached not less than 20 feet in length, having a closure or
permanently-hinged door, that allow ready access to the cargo. All types of containers will
have construction, fittings and fastenings able to withstand, without permanent distortion,
all the stresses that may be applied in normal service use of continuous transportation.

Containerized cargo: Cargo that can fit physically, conveniently, and economically into a
container.

Conveyor: A transfer of handling mechanism that affords continuous movement through
application of power or by gravity.

Course: The direction in which a boat is steered.

Crane: A machine for hoisting weights or cargo moving them vertically / horizontally for
limited distances and lowering them to new locations.

Cruise ship: A passenger ship used for pleasure voyages, where the voyage itself and the
ship’s amenities are part of the experience, as well as the different destinations along the
way. Transportation is not the prime purpose, as cruise ships operate mostly on routes that
return passengers to their originating port. A cruise ship contrasts with a passenger liner,
which is a passenger ship that provides a scheduled service between published ports
primarily as a mode of transportation. Large, prestigious passenger ships used for either
purpose sometimes are called ocean liners.

Current: The horizontal movement of water; tidal or non-tidal movement of lake or ocean
water.

Cutter: In the 20th and 21st centuries, a small- or medium-sized vessel whose occupants
exercise official authority, such as harbor pilots' cutters, United States Coast Guard Cutters,

and UK Border Agency cutters.

Dead Weight Ton (DWT): a measure of how much weight a ship is carrying or can safely
carry; it does not include the weight of the ship.

Deck: The working surface of a pier or wharf or a loading surface on board a ship.

Delivery: Transfer of care and custody of containers (full or empty) and / or cargo from
carrier to shipper / consignee and / or their legal representative.
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Demurrage: Penalty charged shippers or receivers of freight, usually at a stated sum per
day for detention beyond the free time provided for loading or unloading.
Discharge: To remove or unload cargo from a vessel.
Dock: A fixed structure attached to shore to which a vessel is secured when in port,
generally synonymous with pier and wharf, except that pier tends to refer to structures used
for tying up commercial ships and to structures extending from shore for use in fishing,
while dock refers more generally to facilities used for tying up ships or boats, including
recreational crafts.
Dock, dry: A narrow basin or vessel used for the construction, maintenance, and repair of
ships, boats, and other watercraft that can be flooded to allow a load to be floated in, then
drained to allow that load to come to rest on a dry platform.

Dolphin: An isolated cluster of piles used as a support of mooring devices or marker lights.

Draft: The depth of a vessel below the waterline, measured to the lowest point of the hull,
the bottom of the propeller, or other reference point.

Dray: To convey goods by a dray (any vehicle typically without sides used to haul goods,
especially one used to carry heavy loads).

Dredge: To excavate material from the bottom of a body of water.

Dredge spoils: Byproduct of dredging process; the residual accumulated silt that must be
disposed of.

Dry-bulk: A category of cargo stowed in large, unpackaged amounts, consisting of grain,
cotton, coal, etc.

Ebb: A receding current.

Fender: A cushion, placed between boats, or between a boat and a pier, to prevent
damage.

Flat rack (flat container): Containers of various lengths designed for carrier of general
cargo (see container types), other than for liquid cargo.

Flood: An incoming current.

Freeboard: The minimum vertical distance from the surface of the water to the upper edge
of the side of a boat or ship.

Gangway: The opening by which a ship is boarded.
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Gear: A general term for ropes, blocks, tackle and other equipment.
Harbor: An area of water affording a natural or artificial haven for ships.
Hatch, fuel: An opening in a pier to a fuel pipeline fitted with a watertight cover.
Hopper: A temporary container for bulk material shaped like a funnel, but with four flat
tapering sides arranged like an inverted truncated pyramid, with the large end up and
generally open and the small end down and generally closed by a gate or valve.
Hull: The frame or body of a ship or boat.
Inshore: Near (especially in sight of) or toward the shore.
ISO-container: ISO or intermodal containers are used for the intermodal transport of
freight. They are manufactured according to specifications from the International
Organization for Standardization (ISO) and are suitable for multiple transportation methods

such as truck, rail, or ship.

Jetty: An engineering structure at the mouth of a river or harbor or elsewhere to control the
water flow and currents, to maintain depth of channel, to protect harbor or beach.

Keel: The chief structural member of a boat or ship that extends longitudinally along the
center of its bottom and that often projects from the bottom; the centerline of a boat
running fore and aft; the backbone of a vessel.

Layberth: A berth used for idle vessels where no loading or unloading takes place.

Linear length: Measurement of length in one dimension (a line).

Length Overall (LOA): The maximum length of a vessel's hull measured parallel to the
waterline, usually measured on the hull alone, and including overhanging ends that extend
beyond the main bow and main stern perpendicular members. For sailing vessels, this may
exclude the bowsprit and other fittings added to the hull, but sometimes bowsprits are

included.

Lightering: A process in which a barge or smaller vessel transfers cargo between ship and
shore.

Liner: Any cargo or passenger ship running scheduled service along a specific route with
published ports of call, excluding ferries and other vessels engaged in short-sea trading.

Liquid-Bulk: Liquid cargo that is transported or stored unpackaged in large volumes.

Makai: Hawaiian term for “towards the ocean.”
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Maritime: Of or related to the sea, i.e., maritime-dependent use is a use that is dependent
on the sea.

Mauka: Hawaiian term for “towards the mountains.”

Mean Lower Low Water: The average height of the lowest tide recorded at a tide station
each day during the recording period.

Mole: A massive structure, usually of stone or concrete, used as a pier, a breakwater, or a
causeway between places separated by water.

Moor: 1) To attach a boat to a mooring buoy or post; 2) To dock a ship; 3) To secure a
vessel with a cable or anchor.

Mooring: A place at which or an object to which a craft can be moored, or made fast.
Mothership: A vessel which serves smaller vessels.

Nautical mile: One minute of arc of latitude; approximately 6076 feet - about 1/8 longer
than the statute mile of 5280 feet.

Navigation: The art and science of conducting a boat safely from one point to another.

Neo-bulk: Cargo or commodities that move in large unitized loads such as newsprint,
lumber, steel, construction components, etc.

Offshore: At some distance from the shore; located in the sea away from the coast.
Pier: A dock for loading or unloading ships or vessels.

Pile: Long slender column usually of timber, steel, or reinforced concrete driven into the
ground to carry a vertical load.

Piling: Support, protection for wharves, piers, etc.; constructed of piles (see Pile).

Pilot: 1) Navigator; 2) A specially knowledgeable person qualified to navigate a vessel
through difficult waters, e.g. harbor pilot etc.

Pontoon: A flat-bottomed vessel used as a float moored alongside a jetty or a ship to
facilitate boarding.

Port: The left side of a boat looking forward; a harbor.

Quarter: To align a vessel along the line of the keel (the central structural basis of the hull)
and the beam (the width of the vessel at its widest point).
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Radar: Acronym for RAdio Detection And Ranging. An electronic system designed to
transmit radio signals and receive reflected images of those signals from a "target" in order
to determine the bearing and distance to the "target".

Range lights: Two lights associated to form a range (a line formed by the extension of a line
connecting two charted points) which often, but not necessarily, indicates the channel
centerline. The front range light is the lower of the two, and nearer to the mariner using the
range. The rear light is higher and further from the mariner.

Rigging: The system of masts and lines on ships and other sailing vessels.

Roll-On / Roll-Off (RO/RO): Cargo which is rolled or driven on and off the ships, as
opposed to lift on / lift off (LO/LO) or bulk loading methods.

Ship: A larger vessel usually thought of as being used for ocean travel.

Shipyard: A facility where ships or boats are built and repaired.

Skiff: A small boat, traditionally a coastal or river craft, for leisure or fishing, with a single
person or small crew. Sailing skiffs have developed into high performance competitive
classes.

Slip: Water-based parking spot for a boat, typically enclosed on three sides.

Starboard: The right side of a boat when looking forward.

Stern: The rear end of a ship / boat.

Surge: A sudden swelling, rolling or sweeping forward like that of a wave or series of
waves.

Tanker (also tank ship or tankship): A ship designed to transport liquids in bulk.

Terminal: A berthside area where cargo is loaded to and discharged from vessels.

Tide: The periodic rising and falling of the surface of the ocean and of water bodies.

Ton: A unit of measure, may be short ton (St) (2,000 pounds), long ton (Lt) (2,240 pounds);
metric ton (Met.ton) (2,204.6 pounds); measurement ton (Mt) (40 cubic feet of space);
revenue ton (Rt) (any combination above, as manifested or producing the greatest revenue).
Towing: The operation of drawing a vessel forward by means of long lines.

Transit shed: Wharf structure for the short-time storage of merchandise in transit.

Tug boat: A boat that maneuvers other vessels by pushing or towing them. Tugs are
powerful for their size and strongly built, and some are ocean-going.

TABLE OF CONTENTS JUNE 2015 XV



« OF TRan,
L)

& %,

H 3, KALAELOA BARBERS POINT HARBOR

& . 2040 MASTER PLAN
%’E‘wub‘ﬂp\\

Vessel: Any craft designed for transportation on water, such as a ship or boat.

Voyage: A long journey by ship.

Waterway: A navigable body of water.

Wharf: A structure on the shore of a harbor or on the bank of a river or canal where ships
may dock to load and unload cargo or passengers.

7 &
GROUP 7O

INTERNATIONAL

Architecture e Planning & Environmental Services e Interior Design e Civil Engineering
925 Bethel Street, 5th Floor, Honolulu, HI 96813 (808) 523-5866

JUNE 2015 TABLE OF CONTENTS

XVi



1.0
EXECUTIVE SUMMARY






¥ TR,
& g%,

‘&Sr o,
KALAELOA BARBERS POINT HARBOR § ’2‘.
2040 MASTER PLAN E 2
%’Ewu’-‘nﬁ\

1.0 EXECUTIVE SUMMARY

The Hawai‘i Department of Transportation, Harbors Division (DOT-H) master plans are
long-range strategic guides that provide guidance on comprehensive long-range strategies
and land use concepts for the orderly development, efficient utilization and sufficient
capability of the State’s commercial harbors. The Kalaeloa Barbers Point Harbor (KBPH)
2040 Master Plan (2040 Master Plan) defines DOT-H’s vision for KBPH over the next 25
years, balancing user needs by prioritizing harbor land uses and improvements that are
necessary to serve forecasted demand.

Background
KBPH is one of two commercial harbors on O‘ahu. First established in 1990, KBPH has

become the second busiest port in the state. KBPH is capable of handling dry-bulk (i.e.,
coal, cement, sand, scrap metal and aggregates) and liquid-bulk (i.e., petroleum products,
ethanol and asphalt) cargos, and also provides space for ship maintenance and repair
services. In recent years, KBPH berths have become increasingly congested, causing
berthing conflicts between dry- and liquid-bulk shipments. Projections to the year 2040
show demand for dry- and liquid-bulk cargos increasing at KBPH, driving the need for
expansion of harbor facilities.

Collaborative Planning Process

To address future growth issues, the 2040 Master Plan was developed by a collaborative
process with input from stakeholders, including harbor users, potential tenants,
government agencies, adjacent land owners, and the public. Previous plans for KBPH and
the surrounding area provided background and context for the current planning effort.
Verification and reconnaissance included site visits, workshops, questionnaires and
individual interviews with stakeholders. The process also included engagement of the
community and elected officials in public informational meetings. Stakeholder requests
were analyzed to identify potential opportunities and constraints for the 2040 Master Plan
alternatives.

Future Scenarios

Hawai‘i dry- and liquid-bulk markets were analyzed and forecasted for various scenarios to
determine the probable future demand of imports, transshipments and exports. Technical
studies conducted for the 2040 Master Plan include: (1) user demand analysis, (2) fuels
market analysis, (3) berthing utilization analysis, and (4) land requirements analysis.
Findings from these studies allowed the project team to quantify demand for berthing and
storage space at KBPH, and translate them into improvements and spatial requirements.
This information guided the formation of the 2040 Master Plan alternatives.

EXECUTIVE SUMMARY JUNE 2015 1-1



& OF TRay,
G

e,
o

KALAELOA BARBERS POINT HARBOR

DEPAR ™,

* nguet®

2040 MASTER PLAN

%’Ew Hh“‘p\\

User Demand Analysis

To understand the current and foreseeable future users of KBPH, extensive outreach was
conducted with stakeholders and agencies via a website, questionnaires, emails, telephone
calls, small group meetings, planning workshops, and public meetings. An internal user
matrix was created to capture the existing and potential harbor users and their functional
needs at KBPH. Information from cases where users expressed greater likelihood of
planned operations occurring at KBPH was used to enhance the forecasted demand
analyses (below). The user matrix allowed for a refinement of the demand analysis, which
was tested in separate scenarios and master plan alternatives.

Fuels Market Analysis

Liquid-bulk fuel imports to Hawai‘i are expected to diminish due to local conservation and
renewable energy measures. National measures such as the Corporate Average Fuel
Economy (CAFE) mileage standards (which require automobile manufacturers to increase
average fuel efficiencies) will also lower liquid-bulk fuel demand. Crude oil imports that
provide the feedstock to manufacture low sulfur fuel oil (LSFO) for utility power generation
will also be reduced. The required phase out of LSFO by Hawaiian Electric Company
(HECO) is mandated by the Hawai‘i Clean Energy Initiative (HCEI) and United States (US)
Environmental Protection Agency (EPA) Clean Air Act regulations, including Mercury and
Air Toxics Standard (MATS) and National Ambient Air Quality Standards (NAAQS).

However, due to world energy markets and the local refinery business structure, Hawai‘i’s
oil refineries may end local production of refined products if their economics cannot be
justified. In this scenario, imported shipments of refined petroleum products (e.g., jet fuel,
diesel and gasoline) to Hawai’i is expected to grow dramatically. Therefore, although the
future demand for liquid-bulk petroleum products in Hawai’i is forecasted to decline by
2030, waterborne movements of imported liquid-bulk refined petroleum products are
projected to increase, potentially increasing the number of ships calling at KBPH.

Berthing Analysis

Historic berthing utilization data was analyzed to evaluate vessel movement within the
harbor and served as a guide to estimate future berthing needs due to projected increases
in dry- and liquid-bulk shipments. Under current conditions, four of the six piers
experience periodic conflicts. With forecasted cargo increases, regular berthing conflicts
are anticipated by 2040. To accommodate this future activity, pier length requirements
were determined for each berth type (i.e., dry-bulk, neo-bulk, container, liquid-bulk,
layberth, and maritime support services). The berthing analysis served as a key analytical
tool to yield pier requirements for master planning.

Land Requirements Analysis

Determination of land area requirements to support dry- and liquid-bulk operations in
2040 was derived using three separate planning methods. First, detailed cargo commodity
throughput data was collected from DOT-H records and projected into the future using
computed trend lines. The amount of land currently associated with these cargo types was
extrapolated to 2040 using the percentage increase of dry- and liquid-bulk from the
commodity forecast. The second method used to determine land area requirements relied
on input from current and potential users collected via questionnaires and in meetings.
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Projected user demand was recorded in a matrix which summarized requirements by land
use type. The third method used industry-standard planning guidelines based on
commodity type and throughput projections.

Land Use Plan

Alternative scenarios for the 2040 Master Plan were considered to address future needs
and user functions. Waterfront industrial land use categories within KBPH were assigned
risk-based performance criteria, and grouped according to similar disposition for fire,
explosion and other environmental risks. A risk-based approach to land use planning
provides flexibility, rationality, transparency and accountability, as well as accommodates
market principles and environmental protection. The 2040 Master Plan guides DOT-H and
tenants toward lease areas consistent with risk group class. With input from harbor
stakeholders, the application of risk criteria resulted in three alternative concepts, with
emphasis toward: (1) Dry-bulk cargo, (2) Energy, and (3) Containers/biofuels. The preferred
land use plan was selected based on the satisfaction of evaluation criteria including:
balancing competing needs; maximizing capacity, capability, efficiency and operational
performance; and using best planning doctrines and principles. The plan makes the most
efficient use of berthing space and back-up land, creates efficient relationships among the
terminals, provides convenient connections between the terminals and adjacent land uses,
and accommodates future expansion.

KBPH 2040

Master Plan

Land Use Category Acres % 3 e itime
[] Buffer | Open Space 16.4 &3 T / . Support
[ circulation 2.3 § = Services
B Harbor Operations 5.3 i 4

B Multi-Purpose Yard 30.0

I Multi-Purpose Pier 1.5

Eeuka a7

[ cargo vard 58.8

[] cargoPier 4.5

[] Maritime Support Services 23.1
[ Maritime Support Pier 1.5
[ Buik B 464
[ Fuel Terminal 1.9
Il FuelPier 2.5
I Conveyor System 0.9

| Drainage

KBPH Boundary

Key Locations

¥ Restricted Access

4 Controlled Access

#% Emergency Access

& Weigh Station

4% DryDock

@ Navigational Improvements

S-# CargofStorage Areas

- 40" Pipeline Easement Setback

0 380 700 1,400 % — e
= 0 : N

Figure 1.1 — Kalaeloa Barbers Point Harbor 2040 Master Plan Preferred Alternative
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Development Plan

The 2040 Master Plan preferred alternative recommends a program of improvements that
will optimize harbor operational efficiencies and benefit Hawai‘i’s bulk cargo industry.
KBPH will be prepared to accommodate future demand for the next 25 years with the
addition of new piers that separate conflicting operations. The new piers will serve both
active unloading and layberth vessel activities, and provide modern support facilities.

Dedicated Fuel Pier and Terminal

The cornerstone project of the 2040 Master Plan is the construction of a dedicated Fuel
Pier at the Piers 3 and 4 area. Development of a Fuel Pier has been a priority consistently
identified in KBPH master planning efforts dating back to 1977. The Fuel Pier will add
1,325 linear feet of berth space, which will meet future berthing demands. Cargo handling
efficiencies will be optimized by separating liquid-bulk operations from Piers 5 and 6. The
development of the Fuel Pier will displace an existing maritime support services tenant
currently located at the Pier 3 area, and will require the demolition of a Finger Pier at full
build out under Phase Il. The Finger Pier is currently used as a layberth for harbor support
vessels. The displaced tenant can be relocated to the Pier 9 area. A 410-foot long layberth
will be constructed at the Pier 8 area to replace the Finger Pier, if or when Phase Il of the
Fuel Pier is executed.

Product quality assurance and security-related facilities will be located at the Fuel Terminal
on approximately eight acres. Recommended components include a new fuel control and
administration building with a second-story observation deck, maintenance building,
Person-in-Charge (PIC) tankerman shelters, security guard shack and parking area for up to
30 personnel. Above-ground pipelines will convey fuels between the Fuel Pier and off-site
storage, either connecting with existing lines near Pier 5 or through new lines within a
designated easement along Malakole Street.

Main Cargo Pier Expansion

Pier 7 will be extended approximately 200 feet to accommodate the simultaneous berthing
of an interisland barge with two large ships at both Piers 6 and 7. The Pier 7 Cargo Yard
will also be expanded by approximately 13 acres. This will accommodate additional cargo
operations at KBPH. The installation of a double-bitt mooring bollard at Pier 6 is
recommended to secure vessels in periods of strong harbor surge.

Miscellaneous Improvements

The Pier 9 area improvements will facilitate berthing for maritime support services,
including a tenant floating dry dock. Construction of a vessel layberth at the Pier 10 area
will provide additional large vessel berthing capacity of approximately 750 linear feet.
Layberth at both the Piers 8 and 10 area combined will provide an additional 1,160 linear
feet of berth capacity.
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Harbor Office and Support Facilities

There are several support facility improvements essential to the modernization of KBPH. A
new Kalaeloa Harbor Access Road will be constructed landside of Piers 6 and 7 to provide
a new entrance from Kalaeloa Boulevard to the harbor. A new DOT-H Harbor Office
building, maintenance facility and parking will be constructed adjacent to the new
entrance. Perimeter Road will be relocated further northeast and northwest to provide for a
larger contiguous area at the Multi-Purpose Yard and a larger area for Maritime Support
Services. Utilities such as electrical power, communication systems, potable water and fire
hydrants will be extended to the northern harbor area to support harbor users. Electrical
power and potable water will also be provided at key sites along the piers. Increased safety
and efficiency will be made with improvements to navigation aids and inner harbor basin
perimeter lighting, allowing for larger vessels to access KBPH 24 hours per day. Flaring of
the channel entrance and dredging by the US Army Corps of Engineers to deepen the
harbor entrance and basin will allow fully loaded ships to access the harbor, resulting in
more efficient ship calls and less port congestion.

Implementation Plan

Implementation of the 2040 Master Plan is expected to be completed in phases based
upon funding availability and priorities set within the DOT-H system-wide Capital
Improvement Program (CIP). It will be critically important not to disrupt cargo operations
during improvements, as such prudent and careful planning will be paramount to ensure
workarounds are in place to mitigate any cargo throughput disruption. The appropriate
parties (i.e., DOT-H, other agencies and tenants) will be responsible for implementing their
respective projects. The rough order-of-magnitude cost for all proposed DOT-H 2040
Master Plan improvements is estimated at $256.8 million (in 2014 Dollars).
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2.0 INTRODUCTION TO KBPH 2040 MASTER PLAN

2.1 Overview

The Hawai‘i Department of Transportation (DOT) was established in 1959 to provide
efficient transportation facilities and systems that support the state’s commerce and
economy. It is comprised of three modal divisions: Airports, Harbors and Highways.

DOT, Harbors Division (DOT-H) is responsible for administering the commercial harbors
system used by the cargo, passenger, and fishing industries. Hawai‘i Revised Statutes
Chapter 266 delineates this responsibility as the control, management, use and regulation
of commercial harbors, and their improvements. DOT-H manages 10 commercial harbors
located within the state.

Kalaeloa Barbers Point Harbor (KBPH) is one of two commercial harbors on O‘ahu and the
second busiest port in the state. KBPH is capable of handling liquid-bulk (i.e., petroleum
products, ethanol and asphalt) and dry-bulk (i.e., coal, cement, sand, aggregates, and
including neo-bulk such as scrap metal) cargos and provides space for ship maintenance
and repair activities. It surpasses Honolulu Harbor in liquid-bulk cargo volume and offers a
number of specialized cargo handling facilities not found in Honolulu Harbor (i.e., a coal
bulk unloader system and a pneumatic cement pump system). Due to its close proximity to
the island’s two refineries, KBPH serves as the hub for Hawai‘i’s fuel supply system as well
as for the interisland distribution of finished petroleum and non-petroleum products.

2.2 Purpose

In recent years, KBPH berths have become increasingly congested, causing berthing
conflicts between dry- and liquid-bulk shipments. The purpose of the Kalaeloa Barbers
Point Harbor 2040 Master Plan (2040 Master Plan) is to provide guidance on
comprehensive long-range strategies and land use concepts for the orderly development,
efficient utilization and sufficient capability of KBPH for the next 25 years. Through
collaboration of facility users, government agencies, adjacent property owners and the
public, needs were identified. Alternatives were developed and evaluated, and a preferred
alternative selected.

The preferred alternative will help identify and prioritize feasible long-range improvements
for the DOT-H system-wide Capital Improvement Program (CIP) and effectuate orderly
programming of respective biennial CIP budgets through the State’s Legislature.
Furthermore, the need for supplemental financing through bond markets can be identified
and bond sales can be scheduled accordingly.
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2.3 Mission, Vision and Strategy

The mission of DOT-H is: To effectively manage and operate a statewide commercial
harbors system that facilitates the efficient movement of people and goods to, from and
between the Hawaiian Islands. The vision for KBPH is of a highly functioning, efficient
harbor with the capacity to accommodate future needs and support the operations of all
harbor users.

With a wide variety of competing interests for the future of KBPH, the 2040 Master Plan
follows a comprehensive approach to identify and evaluate alternative development
options. This strategy is outlined as follows:

1. Balance Competing Needs
2. Maximize Capacity, Capability, Efficiency and Operational Performance
3. Use Best Planning Doctrines and Principles

A brief discussion of each strategy and its application in the planning process is presented
below.

Balance Competing Needs

The planning process balances interests and accommodates the needs of all user groups in
order to improve KBPH and Honolulu Harbor as a system. The planning process also
remains responsive to environmental, fiscal, and other directives. The 2040 Master Plan
covers a 25-year time frame; therefore, the recommended alternatives must be functional
throughout various stages of the plan, and have the flexibility to meet unforeseen future
conditions.

Maximize Capacity, Capability, Efficiency and Operational Performance

KBPH’s operational performance must be evaluated from several perspectives, including
capacity, capability, and efficiency. Various harbor capacity evaluations were conducted
for vessel berthing, cargo activities, and harbor access elements. Consistent application of
these techniques allowed a comparison of each alternative’s capability to accommodate
future demands. The 2040 Master Plan identifies and reviews the capability of KBPH to
meet specific functional objectives, such as accommodation of various vessel
configurations, provision of adequate number and size of vessel berths, and sufficient land
areas for cargo handling and storage requirements. The efficiency of the harbor as a system
is examined for each of the alternative scenarios.

Use Best Planning Doctrines and Principles
The following best planning doctrines were applied when determining the effectiveness of
the KBPH alternatives:

Allows the highest and best use of land

Provides safety, accessibility, and security

Allows for growth and flexibility

Conforms to regulatory standards

Ensures technical, economic, social, and political feasibility
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APPENDIX C
BERTH OCCUPANCY — BERTHING UTILIZATION
(AMERGENT TECHS)






BERTH OCCUPANCY - BERTHING UTILIZATION

For the purposes of this evaluation, the berthing utilization was measured in berth foot days (BFD)
which is tabulated to determine a vessel‘s linear berthing used with corresponding mooring allowances
and the vessel ‘s port call duration, in relation to the maximum linear berth that is available for the
specific berth. Calculations derived from State of Hawaii DOT-Harbors Divisions’ vessel movement data
base, covering a period from July 1, 2011 to June 30, 2012 (FY-2012).

Berth Occupancy Considerations

40% occupancy and lower are considered to be operationally acceptable and creates minimal delays.

40%-60% occupancy creates conflicts that may sub-optimize berthing availability and vessel utilization,
creating operational inefficiencies.
60%-80% occupancy customary results in periodic conflicts and delays, reflecting subpar optimization
80% and higher occupancy results in regular conflicts and consistent delays.

Available
PIER 1 Average | Berth Foot | Percentage | Percentage
(Barge Basin) Port Calls Berth | Port Call | Days (BFD) Berth of Vessel
Length 255 ft. Days | (hours) 93,075 Utilization | Port Call by
Vessel Type Inter-Island | Overseas Used BFD (BFD) Used BFD
Fuel Barges (LPG) 50 0 32.5 | 15.6 hrs. | 10,628.7 11.42 % 76.87 %
Tugs/Workboats 123 0 21.1 4.1 hrs. 3,150.1 3.38% 22.78 %
Other Vessels 1 0 0.2 3.7 hrs. 47.9 0.05% 0.35%
TOTAL 174 0 53.8 13,826.7 14.85 % 100 %
Available
Finger Pier Average | Berth Foot | Percentage | Percentage
(Tug/Ferry) Port Calls Berth | Port Call | Days (BFD) Berth of Vessel
Length 300 ft. Days | (hours) 109,500 Utilization | Port Call by
Vessel Type Inter-Island | Overseas Used BFD (BFD) Used BFD
Tugs/Workboats 166 0 246.4 | 35.6 hrs. 34,988.6 32.0% 50.13 %
Excursion Vessels# 1,332 0 339.4 | 6.1 hrs. 33,365.1 30.5% 47.81 %
Launch Vessels 15 0 14.5 | 23.2 hrs. 1,406.7 1.3% 2.02 %
Fishing Vessels 2 0 0.2 2.8 hrs. 30.9 0.0% 0.04 %
Gov't Vessels 1 0 0.0 0.3 hrs. 2.1 0.0% 0.0%
TOTAL 1,516 0 600.5 69,793.4 63.74 % 100 %

( #) Excursion Vessels engaged in Intra-Island activity)




Available

PIER 5A Average | Berth Foot | Percentage | Percentage
Length 300 ft. Port Calls Berth | Port Call | Days (BFD) Berth of Vessel
Days | (hours) 109,500 Utilization | Port Call by
Vessel Type Inter-Island | Overseas Used BFD (BFD) Used BFD
Freight Barges 0 18 27.1 | 36.1hrs. | 12,937.7 11.8% 35.71%
Fuel Tank Ships * 0 10 30.1 | 72.2hrs. | 12,866.9 11.8% 35.52 %
Fuel Barges * 10 0 14.8 | 35.5 hrs. 5,430.0 5.0% 14.99 %
Tugs/Workboats 197 36 43.3 4.5 hrs. 4,641.5 4.2 % 12.81 %
Dry Barges * 3 0 1.9 15.2 hrs. 307.6 03% 0.85 %
Other Vessels 6 0 0.2 0.8 hrs. 42.5 0.0% 0.12 %
TOTAL 216 64 117.4 36,226.2 33.08 % 100 %
( * ) Fleeting-nesting of Vessels idle, lay-berth status)
Available
PIER 5 Average | Berth Foot | Percentage | Percentage
Length 800 ft. Port Calls Berth | Port Call | Days (BFD) Berth of Vessel
Days | (hours) 292,000 Utilization | Port Call by
Vessel Type Inter-Island | Overseas Used BFD (BFD) Used BFD
Fuel Barges 149 2 132.1 | 21.1 hrs. 57,632.2 19.8 % 41.86 %
Fuel Tank Ships 0 36 63.7 | 42.5hrs. | 40,384.6 13.8% 29.33 %
Tugs/Workboats 397 2 239.9 | 14.4 hrs. 37,101.0 12.7% 26.95 %
Dry Bulk Ships 0 2 1.9 22.2 hrs. 1,721.1 0.6 % 1.25 %
Ro/Ro Ships 0 1 0.4 | 10.5 hrs. 374.5 0.1% 0.27 %
Dry Barges 1 0 1.6 | 38.4 hrs. 2111 0.1% 0.15%
Other Vessels 26 0 2.6 2.4 hrs. 253.4 0.1% 0.18%
TOTAL 573 43 442.2 137,677.9 | 47.15% 100 %




Available

PIER 6 Average | Berth Foot | Percentage | Percentage
Length 800 ft. Port Calls Berth | Port Call Days Berth of Vessel
Days (hours) (BFD) Utilization | Port Call by
292,000 (BFD) Used BFD
Vessel Type Inter-Island | Overseas Used BFD
Dry Bulk Ships 0 17 94.5 | 133.4 hrs. | 88,342.7 30.3% 63.65 %
Fuel Barges 56 1 45 19.2 hrs. 19,385.3 6.6 % 13.97 %
Tugs/Workboats 220 1 93.4 10.1 hrs. 14,260.3 4.9 % 10.27 %
Fuel Tank Ships 0 9 18.7 | 49.87 hrs. 7,984.9 2.7 % 5.75 %
General Cargo Ships 0 2 6.8 81.8 hrs. 5,050.0 1.7% 3.64 %
Ro/Ro Ships 0 2 3.7 44.0 hrs. 3,129.2 1.1% 2.25 %
Non-Fuel Tank Ships 0 1 1.1 26.4 hrs. 479.2 0.0% 0.35%
Dry Barges 2 0 0.4 5.0 hrs. 159.1 0.1% 0.11 %
TOTAL 278 33 263.6 138,790.7 | 47.53 % 100 %
Available | Percentage | Percentage
PIER 7 Average | Berth Foot Berth of Vessel
Length 800 ft. Port Calls Berth | Port Call | Days (BFD) | Utilization Port Call
Days (hours) 292,000 (BFD) by
Vessel Type Inter-Island | Overseas Used BFD Used BFD
Cement Barge # 65 0 248.7 | 91.8 hrs. 70,623.9 24.2 % 44.14 %
Dry Bulk Ships 0 11 74.7 | 162.9 hrs. | 59,588.5 20.4% 37.24 %
Fuel Tank Ships 0 4 24.7 | 147.8 hrs. 16,786.7 57% 10.49 %
Tugs/Workboats 194 1 49.9 6.1 hrs. 7,288.4 25% 4.56 %
Non-Fuel Tank Ships 1 3.1 74.4 hrs. 2,513.5 0.9% 1.57 %
Fuel Barges * 5 0 4.5 21.98 hrs. 1,793.0 0.6% 1.12 %
Gov't Vessels 0 1 2.8 166.6 hrs. 888.9 0.3% 0.56 %
Other Barges * 3 0 5.0 39.9 hrs. 518.0 0.2% 0.32%
TOTAL 267 18 413.4 160,000.9 | 54.79 % 100 %

( * ) Fleeting-nesting of Vessels, idle lay-berth status

( #) Dedicated Inter-Island Cement Barge




Available
PIER 8 (Area) Average | Berth Foot | Percentage | Percentage
Length —n/a Port Calls Berth | Port Call | Days (BFD) Berth of Vessel
Days (hours) n/a Utilization | Port Call by
Vessel Type Inter-Island | Overseas Used BFD (Year) Used BFD
Tugs/Workboats 13 0 80.2 148.1 hrs. 7,784.4 21.97 % 52.63 %
Other Barges 1 0 40.0 961.0 hrs. 7,007.8 10.96 % 47.37 %
TOTAL 14 (0] 120.2 14,792.2 32.93 % 100 %
Available
PIER 9 (Area) Average | Berth Foot | Percentage | Percentage
(Floating Dry-Dock) Port Calls Berth | Port Call | Days (BFD) Berth of Vessel
Length 380 ft. Days (hours) 138,700 Utilization | Port Call by
(Marisco Area) (BFD) Used BFD
Vessel Type Inter-Island | Overseas Used BFD
Barges 3 0 6.2 | 529.5 hrs. 19,398.5 14.0% 65.03 %
Excursion Vessels 32 0 36.0 27.0 hrs. 6,574.2 4.7 % 22.04 %
Tugs/Workboats 13 0 15.5 | 28.6 hrs. 2,016.4 1.5% 6.76 %
Other Vessels 0 7.7 183.7 hrs. 1,545.9 1.1% 5.15%
Gov't Vessels 0 2.1 49.4 hrs. 277.6 0.2% 0.93%
Fishing Vessels 0 0.1 3.0 hrs. 16.6 0.0% 0.06 %
TOTAL 51 o 67.6 29,829.2 21.51 % 100 %




APPENDIX D
FUEL FORECAST REPORT
(AMERGENT TECHS)
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Kalaeloa Barbers Point Harbor - 2040 Master Plan
User Survey Summary
Introduction:
The following report is a summary of the information and responses recorded through the Kalaeloa Barbers Point
Harbor user survey. Through this survey, Group 70 recorded the current and future needs of Kalaeloa Harbor users in
preparation for the 2040 Master Plan. 35%, or 28 of the 80 companies receiving the survey, participated. The percentages in the
information tables below represent the percentage of harbor users participating in the survey that responded “yes, this harbor
feature is adequate.” The categories are color-coded for convenience: red (<60%), yellow (60%-80%), and green (80%-100%).

Participating Companies:

Aloha Consulting Hawaii Gas (LNG/Propane) Maritime Licensing Ctr.
Aloha Petroleum Hawaii Pilots Assoc. McCabe, et al. Co.
Amerigas Hawaii Stevedores, Inc. P&M Marine Svcs and P&R Water Taxi
Ameron Hawaii HECO Pasha Hawaii

BAE Systems Hidden Villa Ranch PENCO

Chevron HTB/YB (Young Brothers) Star of Honolulu

Clean Islands Council ILWU Tesoro Hawaii, LCC
Daehan Shipping Agency Inchcape Zilkha Biomass Fuels
GLP Asphalt LLC Kirby Offshore Marine

Grace Pacific Corp. Marine Cargo Surveys

Summary:

On average, the Kalaeloa harbor facilities and services are rated at 3.48 on a scale of 1 to 5. This rating is slightly above
average or adequate, as the majority of users ranked the harbor with a 3 or a 4. Harbor users expressed that the harbor/water
areas and marine terminal are the main issues that should be addressed.

Harbor/Water Areas:

The Kalaeloa harbor and water areas are 62.47% Harbor/Water Areas
satisfactory. The main issues that need to be addressed are the Size of Harbor 68.0% | Configuration of Harbor | 72.0%
harbor size, draft, night time operations, and ship Draft in Harbor 54.2% | Ship Accommodation | 64.0%
accommodation. Harbor navigation and configuration are rated Navigation in Harbor | 66.7% | Night Time Operations | 50.0%

at 66.7% and 72.0% respectively. Some users suggested the need

for more pier docking space and deeper drafts to allow for fully loaded vessels. Users also indicated that ship accommodation
should be improved to support large Navy and commercial vessels. Improvements should be made to the shore side of the harbor
in order to better accommodate several vessels at once. Additionally, the channel should be widened and a current meter should
be installed.

Vessels/Cargo: No. Companies Utilizing Vessels
The majority of harbor users utilize tank ships, tank barges, tugs, and dry Freight Barges | 8 | Dry Bulk 9
bulk ships. The companies’ respective vessel schedules, port call frequencies, port | Neobulk Ships | 2 | Passenger Vessels | 3

call durations, and cargo volume throughputs vary. P‘”k Barges 180 '(;?Qk Ships 141
ugs er

Ship Repair/Dry Docking:
92.86% of all companies surveyed agree that ship construction facilities are not needed at Kalaeloa. Only one of the
surveyed companies has plans for ship construction at this point.

Docks:

Pier 6 is utilized most frequently by harbor users, closely Docks
followed by Pier 5, Pier 5A, and Pier 7. Harbor users expressed Height 100% | Pollution Control | 93.7%
concern that cargo operations can only happen at Piers 5 and 6, and | Construction 90.0% | Certification 94.1%
that Pier 7 does not have a cargo pipeline. Additionally, the vessel Regulatory Requirements | 94.7% | Fire Protection 100%
at Pier 5A often infringes on the berth at Pier 5. Pier 7 lacks Fendering 90.0% | Safety Features | 84.2%
sufficient bollards and winches to pull lines. Users also requested Mooring Arrangements | 80.0% | Lighting 85.0%

the construction of a permanent structure at Pier 7.

1lof2 9/12/2013



The dock facilities were deemed to be 91.2% adequate by harbor users. Mainly, improvements to the safety features of
the docks are necessary. More life-rings need to be added, as the only ones apparent are on the off-loader machines. The height
and fire protection of the docks received a 100% satisfaction rating. The harbor fendering should be improved to allow for larger
ships and side-by-side berthing. In regards to construction, a larger pier pad is needed to accommodate heavier lift items. Users
suggested the addition of restroom facilities at Piers 6 and 7 as well as more covered pavement at Pier 7. The limited access and
storm and wave surges at Pier 1 should be addressed as well. Users also suggested improving the run-off containment system
and implementing a wash-off station for workers exposed to hazardous spills. Lighting should be improved in the dry-dock areas.
Fire protection, First-Aid life saving stations, and emergency communication should be incorporated into the dock
improvements as well.

Marine Terminal:

The marine terminal is 69.61% satisfactory. Marine Terminal
Users’ main concerns include availability, berth Area 71.4% | Storage 75%
scheduling, passenger/ferry operations, and fuel piping. Berth Scheduling 50% | Operational Office Space | 72.7%
The companies unanimously agreed that the harbor’s tank | Availability 40.0% | Fuel Piping/Fuels 66.7%
cleaning was satisfactory. Users expressed concern that Suitability 91.7% | Tank Cleaning _ 100%
Cargo Handling Features | 71.4% | Passenger/Ferry Operations | 57.1%

Pier 6 is frequently congested and not enough berths are
available throughout the harbor as a whole. More pier space and pipelines at all berths are needed to improve efficiency. It will
be important not to disrupt the utilization of the supply chain during berth scheduling improvements. Space needs to be added
for handling and storing large cargo; more covered storage area is needed as well. Additionally, more fueling positions are
required and the equipment holding area should be improved to have better pier access. Users also suggested constructing a
permanent receiving hopper and conveyance system at Pier 7.

Support Services/Utilities:

The Kalaeloa support services and utilities were rated Support Services/Utilities
with 75.3% satisfaction. The main issues that need to be Water 60.0% | Electrical 63.6%
addressed are water utilities, office space, navigation capabilities, | Ramps 75.0% | Navigation Capabilities | 55.6%
and internet and telephone service. The facility’s bunkering, Fencing 85.7% | Security Guards 80.0%
vessel repairs, and tank cleaning services were 100% satisfactory. | Office Space | 62.5% | PIC Accommodations | 70.0%
With respect to hazardous waste handling, emergency and Haz. Waste Handling | 90.0% | Garbage Handling 75.0%
response systems should be built in. Users requested sewage Pilotage : 92.3% | Tugs : 85.7%
pump out systems to be installed at every pier. The office space | ciephone Service | 57.1% | Wireless Service 57'1?’
should be in a position that allows users to monitor harbor IHICTERSCIVICE 42.9% | Sewage Pump Out 77.8%
activity. Additionally, water and electrical services should be .?unkermg : 000 MRV cooe MRCRaT: 100%

. ank Cleaning 100%
expanded at Pier 7.
Regulatory Compliance:

The majority of companies utilizing Kalaeloa Harbor reported having to meet the No. Companies Meeting Req.
regulatory compliance requirements of the U.S. Coast Guard (USCG), Environmental USCG 21 |EPA |18
Protection Agency (EPA), Occupational Safety and Health Administration (OSHA), Hawaii NPDES 15 | PUC )
Department of Health Environmental Permits, and National Pollutant Discharge Elimination ADA 10 | OCIMF | 4
System (NPDES). A select few also had to meet the regulatory compliance requirements of the SIRE 4 | OSHA |18
Public Utilities Commission (PUC), Americans with Disabilities Act of 1990 (ADA), Oil Dept. Health | 15 | IMO__| 8

Ship Vetting | 5 | PVA 2

Companies International Marine Forum (OCIMF), Ship Inspection Report Programme (SIRE),
International Maritime Organization (IMO), Ship/Terminal Vetting, and Passenger Vessel Association (PVA).

Additional Comments:

Kalaeloa Harbor users’ main areas of concern include nighttime operations, pier availability and access, harbor
congestion, security, and the implementation of a fuel pier. Users also expressed concern over water, air, and electrical utilities,
office facilities, scheduling, dock space, and berthing conflicts. Users suggested the addition of cameras, so that those at Aloha
Tower can see the piers. It was also suggested to provide vessel crews with affordable transportation or escorts off the terminal.
Another option would be to create a vessel crew recreational facility for the use of phones, internet, etc. Access to and egress
from the pier should be allowed via highway. Users requested that all unused vessels be removed from DOT harbors.
Additionally, an offshore current meter should be installed and a permanent structure should be constructed at Pier 7. The
suggestions and comments listed above should be taken into consideration in the planning and implementation of a new master
plan at Kalaeloa Harbor.
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APPENDIX G
CONSIDERATION OF LIQUEFIED HAZARDOUS GAS SHIPMENTS

AND STORAGE AT KALAELOA BARBERS POINT HARBOR
(GROUP 70)
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APPENDIX H
ROUGH ORDER OF MAGNITUDE COST ESTIMATE
(RIDER LEVETT BUCKNALL)
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