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DEPARTMENT OF DEFENSE
DEPARTMENT OF THE NAVY

FINDING OF NO SIGNIFICANT IMPACT FOR THE PROPOSED WAVE ENERGY
TECHNOILOGY TEST PROJECT AT MARINE CORPS BASE HAWAIL, KANEOHE BAY,
OAHU, HAWAII

Pursuant to Section 102(2)(c) of the National Environmental Policy Act (NEPA) of 1969 and the
Council of Environmental Quality regulations (40 CFR Parts 1500-1508) irnplementing the
procedural provisions of NEPA, the Department of the Navy gives notice that an Environmental
Assessment (EA) has been prepared, and that an Environmental Impact Statement is not reguired
for the proposed installation and testing of a Wave Energy Technology project at Marine Corps
Base Hawaii, Kaneohe Bay (MCBH Kaneohe Bay).

The Navy proposes the phased installation and operational testing of up to six Wave Energy
Conversion (WEC) buoys off of North Beach at MCBH Kaneohe Bay, over a two to five year
period. Operational testing of the buoys at MCBH Kaneohe Bay would provide data to validate
the WEC technology developed by Ocean Power Technologies, Inc. This innovative, non-
poluting energy technology, if demonstrated to be efficient, reliable, and cost-effective, could be
used to provide supplemental clectrical power to suitable coastal Department of Defense sites.
Congressional appropriation language stipulates that this testing is to occur in Hawaii.

The EA evaluates and compares the potential environmental impacts of: (1) the Proposed Action,
which is to conduct field tests of the WEC buoy system at North Beach, MCBH Kaneohe Bay;
(2) an alternative site at Pearl Harbor; and (3} a No Action alternative. After considering the
alternatives for the Proposed Action, the Pearl Harbor site was rejected because it has only a
minimal wave energy environment and would not adequately meet the objectives of the project.
The No Action alternative (i.e., not lesting the WEC systerm in Hawait) would not mect any of
the objectives, and, therefore, was also rejected.

The first twa buoys, to be installed no earlicr than Spring 2003, would be anchored in about 100
feet (30.5 meters) of watcr at a distance from shore of approximately 3,900 feet (1,189 meters).
Mecchanical energy generated from the up and down motion of the buoy would be converied inlo
electrical energy. The power would be transmitted to shore via an armored and shielded
undersca power cable connected to a land transmission cable and routed to the existing MCBH
Kaneohe Bay clectrical grid system. Submerged equipment would be weighted down and
secured to the scafloor with rock bolts and protective split pipe sufficient for maintaining system
integrty in a 500-yr storm event. The land eable would be elevated above grade by a pedestal
support system across sensitive arcas of the Mokapu Burial Area. Each WEC buoy is expected
lo produce an average of 20 kW of power (sufficient to power approximately four to six typical,
single-family residences), with 40 kW as the peak output for each buoy.

Ten potentially affected resources were identified for this project and none were found 1o be
significantly impacted by the proposed installation and operational testing of the WEC buoy and
ancillary equipment. These resources are: shoreline physiography, oceanographic conditions,
marine biological resources, terrestrial biological resources, land and marine resource use
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compatibility, cultural resources, infrastructure, recreation, public safety, and visual resources.
Installation procedures would be designed to minimize impacts 1o lving coral and benthic
communities by avoiding areas of rich biological diversity and high coral coverage. The
undersea cable would be laid with adequate tension to foliow the contour of the seafloor and to
resist forming loops that could otherwise entangle marine mammals. Entrapment of marine
mammals and sea turtles within the buoy is unlikely because the intenior of the structare is
without obstructions, sharp edges, or corners and the opening in the bottom provides a path for
ready egress.

Potential impacts on marine biota from operation of the WEC system would not be significant.
Organisms sensitive to electric or magnetic fields may be able to detect emissions when very
close to the undersea cable. However, the effects would be minor and temporary. In the unlikely
event that damage 1o the cable causes an electrical fault or short, transient effects on marine
organisms and divers (mild discomfort) may be experienced. Installation noise produced by
drilling holes for instaliing rock bolts would be intermittent and of short duration. Operation of
the WEC system is expected to produce a continuous acoustical output sirnilar to low-grade

noise associated with light to normal ship traffic. Noise from system installation or operational
testing is not likely to adversely affect humpback whales, dolphins, and green sea turties that

may happen to be in (the immediate area.

Growth of benthic organisms, such as corals and sponges, on the new substrate provided by the
undersea cable, buoy anchor base, concrete moorings may end up benefiting the ecosystern. At
close of the testing period, the Navy will meet with the Hawaii Department of Land and Natural
Resources, U.S. Fish and Wildlife Service {USFWS), and the National Marine Fisheries Service
(NMEFS) to decide whether this equipment should be removed as planned or left in place. The
buoys, equipment canister, and all onshore equipment would be removed at the close of the
lesting period.

In informal consultation under Section 7 of the Endangered Species Act, the USFWS and NMES
have both concurred with the Navy that the Proposed Action is not likely to adversely affect the
threatened green sea tortle, endangered humpback whale, endangered hawksbill turtle,
endangered Hawatian monk seal or any other listed species. The taking of any marifte mammal
covered under the Marine Mammal Protection Act of 1972, as amended, is not likely to occur
under the Proposed Action. Best Management Practices to avoid “taking” of threatened and
endangered marinc specics that may cnter the area during installation of the cable, buoys, and
mooring will be developed and implemented. '

There will be no significant impacts Lo recreation and public safety, although recreationat
activilies in the immediate vicinity of the buoy array would be somewhat curtailed for the two to
[ive-year lest penod. Access to the area around the buoy array will not be restricted, but signage
will be installed advising of the dangers associated with the equipment. Potential hazards to
mariners at the buoy array site would be mitigated by installing navigational aids and safety
lights on the mast of the WEC buoys, filing a Notice to Mariners with the United Stales Coast
Guard, and issuing additional public announcements. At the proposed distance from shore,
impacts on the view plane by the buoy mast assembly (i.e., superstructure extending above the
waterline) on cach buoy would not be significant.



"There would be no significant impact on land use. Under the Proposed Action a utility vault
would be installed within the “clear zone™ of a runway at MCBH Kaneohe Bay. The “clear
zone” is an area adjacent 1o the runway with special restrictions to provide aircraft overrun areas
and unobsiructed visibility of airfield lighting. Since the vault would be in a low spot such that it
would not be an obstruction, a waiver was approved by the Navy's airfield safety office.

Under Section 106 of the National Historic Preservation Act, the Staie Historic Preservation
Officer has concurred with the Navy's determination that no historic properties would be
affecred

The Hawaiji Department of Business, Economic Development and Tourism, Office of Planning,
has accepted under its Coastal Zone Managesent Program the Navy's Notice of Negative
Determination.

Based on information gathered during preparation of the EA, the Navy finds that the proposed.
phased mstallation and operational testing of up to six WEC buoys at MCBH Kaneohe Bay,
Qahu, Hawaii will not significantly irgpact humnan health or the environment. No significant
SOCIOECONOMIC impacis are anticipated, and there should be no disproportionately high and
adverse human health or environmental effects from the Proposed Acticn on minority or low-
income populations or children. There will be no cumulative impacts from the Proposed Action.

The Environmental Assessment addressing this action may be obtained from: Commander,
Pacific Division, Naval Facilities Engincering Command (PACNAVEACENGCOM), 258
Makalapa Dr., Suite 100, Pearl Harbor, Hawaii 96860-3134. Attention: Ms. Connie Chang

of the EA on compact disc is available to fill single-unit requests.
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Environmenial Readiness Division (OPNAY N45)
Depury Chiel of Naval Operations (Logistics)
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This Environmental Assessment (EA) evaluates the potential environmental impacts of the proposed
phased installation and operational testing of up to six Wave Energy Conversion (WEC) buoys off North
Beach at Marine Corps Base Hawaii (MCBH) Kaneohe Bay (the Proposed Action). The EA has been
prepared in accordance with the National Environmental Policy Act of 1969 (NEPA), 42 USC 84321 et
seg.; regulations promulgated by the Council on Environmental Quality (CEQ) (40 CFR 8§81500-1508);
Chief of Naval Operations Instruction (OPNAVINST 5090.1B CH-2); and U.S. Marine Corps Order
(MCO P5090.2A).

In addition to the Proposed Action, two alternatives were evaluated: No Action, where the wave energy
technology test would not be implemented in Hawai‘i, and an alternative site at a location outside the
entrance to Pearl Harbor, Hawai‘i.

The potential impacts of each aternative were analyzed for the following resources/issues. shoreline
physiography, oceanographic conditions, marine biological resources, terrestrial biological resources,
land and marine resource use compatibility, cultural resources, infrastructure, recreation, public safety,
and visual resources. The analyses indicate that there would be no impacts from the No Action
alternative, and that the potential impacts from having the project at MCBH Kaneohe Bay or at the Pearl
Harbor site would be similar and not significant for the following areas. coral and benthic communities,
potential entanglement of marine life with the undersea cable, potential entrapment of marine mammals
and sea turtles within the buoy, electromagnetic radiation, potential electrical leakage, installation and
operational noise, and views. There would be only temporary impacts to recreation and public safety at
North Beach, in areas not currently restricted by MCBH Kaneohe Bay in the vicinity of the buoy array.
No cumulative impacts from the WET (Wave Energy Technology) test would occur.

The Navy has completed informal consultation under Section 7 of the Endangered Species Act (ESA)
with the U.S. Fish and Wildlife Service and the National Marine Fisheries Service regarding threatened
and endangered species at the project area off MCBH Kaneohe Bay. The Navy aso consulted with the
State Historic Preservation Officer (SHPO), native Hawaiian organizations, and some individuals known
to attach religious and cultural significance to that part of the base. Informal consultation with SHPO
was carried out under Section 106 of the National Historic Preservation Act (NHPA) and its
implementing regulations in 36 CFR Part 800.

Should the Pearl Harbor site be chosen for the project instead of the MCBH Kaneohe Bay location, the
Navy would at that time initiate informal consultation under ESA and NHPA for siting the project at
Pearl Harbor.
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EXECUTIVE SUMMARY

PURPOSE AND NEED

The Office of Naval Research proposes the phased installation and operational testing of Wave
Energy Conversion (WEC) buoys off North Beach, Marine Corps Base Hawaii, Kaneohe Bay
(MCBH Kaneohe Bay). This action is being proposed to test wave energy as a renewable, non-
polluting power source. Department of Defense (DoD) installations are vulnerable during times
of national conflict due to their reliance on conventiona fuels for electrical power generation.
Coastal DoD sites with suitable wave energy potential could obtain supplemental power using
wave energy if it can be demonstrated to be efficient, reliable, and cost-effective. Testing is
needed to obtain operational data to validate the WEC technology developed by Ocean Power
Technologies, Inc. The Congressional appropriation to conduct this test stipulates that testing is
to occur in Hawai‘i, which has coastal |ocations with high wave energy potential.

The objectives of the Proposed Action are the following:

Objective 1. Conduct the test in a high wave energy density environment, characterized by an
average annual wave height of 3 feet (ft) or 1.0 meter (m) (minimum) to 5 ft or 1.5 m (optimum),
which is a likely characteristic of the environment for future operational use of the WEC
technology at other locations.

Objective 2. Chalenge the system under variable conditions, such as winter storms, to
investigate the survivability of the system.

Objective 3. Collect statisticaly significant data sets to validate assumptions and findings.
Increasing the period of collection, e.g., up to five years, would increase the likelihood of
obtaining statistically significant data sets for various test parameters, such as seasonal changes
and their effects on the system.

Objective 4. Observe the effect on system performance when more than one buoy is present.

Objective 5. Use a test site for the system that minimizes the costs of installation, operations,
and maintenance.

Objective 6. Minimize the risk of system failure, to optimize the collection of data, by
maximizing the survivability of the system.
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PROPOSED ACTION AND ALTERNATIVES

WEC system components include the buoy, anchor base, hydraulic lines, equipment canister,
undersea cable, land cable, utility vault to house the connection of the undersea and land cables,
and equipment shelter. In addition to the WEC system, the project proposes the installation of
four mooring clumps within the buoy field for anchoring workboats. Installation and operational
testing would occur over a two- to five-year time period with the first two buoys installed no
earlier than the beginning of calendar year 2003.

Alternative A: Proposed Action. This aternative is the phased instalation and operational
testing of up to six WEC buoys off North Beach, MCBH Kaneohe Bay. The undersea cable
would enter the water east of the main runway and extend approximately 3,900 ft (1,189 m) to
the approximate depth of 100 ft (30.5 m), the site of the proposed buoy array. On shore, the
utility vault would be located above the high water mark and Battery French, located on a
hillside behind the Officers Family Housing area, would serve as the equipment shelter. The
land cable would be secured to the utility vault, encased in a conduit, and be elevated on
pedestals along its route to Battery French. This site location meets all of the project objectives.

Alternative B: Pear| Harbor. This alternative is the phased installation and operational testing
of up to six WEC buoys outside the entrance channel to Pearl Harbor. The undersea cable
(approximately 12,000 ft [3,658 m]) would be installed on the western side of the Pearl Harbor
entrance channel along the junction of the channel slope and bottom. The proposed buoy array
would be in the open coastal waters outside the channel in the approximate area of the 100-ft
(30.5-m) contour. The cable landing site would be located on the shoreline adjacent to Building
562, just northeast of the Iroquois Point housing. The utility vault would be placed on the lawn
of Building 562, which would serve as the equipment shelter. This site meets the project
objectives but would provide only a minimal wave energy environment to test the WEC
technology.

Alternative C: No Action. The No Action alternative would not implement the proposed Wave
Energy Technology (WET) test in Hawai‘i. The operational test data would not be obtained and
the objectives of the WET test would not be achieved.

ENVIRONMENTAL CONSEQUENCES

This document evaluates and compares the potential environmental impacts of the three
alternatives. The affected resources or issues analyzed in detail include: shoreline physiography,
oceanographic conditions, marine and terrestrial biological resources, land and marine resource
use compatibility, cultural resources, infrastructure, recreation, public safety, and visual
resources. The findings for Alternatives A and B are summarized below. Alternative C. No
Action would not implement the proposed WET test in Hawai‘i. Therefore, no affected resources
or impacts to affected resources would result from this alternative.
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Shoreline Conditions. Minimal impacts would occur to shoreline conditions at North Beach,
MCBH Kaneohe Bay and the Pearl Harbor site due to the proposed instalation. The WEC
system would not alter currents or wave directions, and there would be no effects on shoreline
erosion or change in sand deposition patterns. At the end of the test period, land equipment
would be removed.

Oceanographic Conditions. No impacts on oceanographic conditions are expected.
Implementing the WET test would not affect wave scattering and energy absorption.

Marine Biological Resources. Minor impacts would occur to marine biological resources along
the cable route and buoy array site at North Beach, MCBH Kaneohe Bay, and the Pearl Harbor
site. Instalation of the WEC system at the two sites would avoid areas of rich biological
diversity and high percentages of coral coverage. No Habitat Areas of Particular Concern
(HAPC) have been identified or designated at either site.

Marine species listed under the Endangered Species Act as threatened or endangered and that are
known to occur at North Beach include the green sea turtle, hawksbill turtle, Hawaiian monk
seal, and humpback whale. The U.S. Fish and Wildlife Service (USFWS) and National Marine
Fisheries Service (NMFS) concur with the Navy that the Proposed Action is not likely to
adversely affect threatened and endangered species under their jurisdictions. The taking of
marine mammals protected under the Marine Mammal Protection Act (MMPA) is unlikely
during the installation and operation of the WEC system. The potential growth of benthic
organisms such as corals on the WEC cable and anchor during the test period would be a
beneficial impact.

A biological monitoring plan for fish and benthic organisms will be developed, as part of the
Navy's Best Management Practices (BMPs). In consultation with the NMFS, USFWS and State
of Hawaii (State) Department of Land and Natural Resources, Division of Aquatic Resources
(DAR), the Navy would determine at the end of the test period whether equipment installed on
the seafloor (i.e., cable, buoy anchor system from the universal joint down, mooring clump base
and anchoring system) should be removed or left in place. All other WEC equipment such as the
buoys and equipment canisters would be removed following completion of the test.

The following potential effects from entanglement, entrapment, electromagnetic radiation
(EMR), electrical current leakage, heat release, and noise from installation and operation of the
WEC system would be similar for the MCBH Kaneohe Bay and Pearl Harbor sites.

e Entanglement. Entanglement would be a minimal concern, as installation would occur in
shallow water with adequate tension to allow the cable to resist forming loops and contour to
the seafloor. Divers would inspect the cable route once it isin place. There would be no risk
of entanglement once the cable is rock-bolted to the seafloor. Mooring lines and anchor
chains for the four mooring clumps would be pulled taut during installation, minimizing risks
of entanglement.
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e Entrapment. There is minimal potential for entrapment of marine mammals or sea turtles
within the buoy since the interior of the structure is free of obstructions, sharp edges, or
corners. The size of the opening in the bottom of the WEC buoy provides a ready egress
path. As part of the Navy’'s systems monitoring plan, the system will be examined for
entrapment of marine species.

e EMR. The small scale and limited area of disturbance indicate that impacts from EMR on
marine organisms would be minor and temporary. Impacts of EMR on marine organisms can
be expected to range from no impact to avoidance (for bottom-dwelling organisms only) of
the vicinity of the WEC cable.

e Electrical Leakage. In the unlikely event that damage to the cable causes an electrical fault
or short, transient effects on marine organisms and divers (mild discomfort) could occur.
Electroreceptive species would likely detect the field and be diverted away from the vicinity
of the fault during the short period that the ground fault system actuates.

e Heat Release. There would be no impacts to marine life from potential heat release.

e Noise. Installation noise produced by drilling holes for rock bolts would be localized,
intermittent, and of short duration. Operation of the WEC system is expected to produce a
continuous acoustic output similar to that of ship traffic. It is unlikely that noise from system
installation or operation would have adverse effects on humpback whales, dolphins, and
green seaturtles.

Terrestrial Biological Resources. No Federally listed threatened or endangered terrestrial
species occur at the North Beach, MCBH Kaneohe Bay, and Pearl Harbor sites. The land cable
routes would traverse environmentally non-sensitive areas, and existing structures would be used
as equipment shelters.

Land and Marine Resour ce Use Compatibility. Land use incompatibilities are not anticipated
at North Beach, MCBH Kaneohe Bay, and the Pearl Harbor site where sitting on military
property minimizes security risks. At Pearl Harbor, the offshore component of the project is
located within restricted waters. At MCBH Kaneohe Bay, incompatible marine resource uses
where the buoy array would be installed include limited subsistence fishing, commercial fishing,
and recreational boating and fishing.

The proposed WET test project would not interfere with mission operations at MCBH Kaneohe
Bay or the Pearl Harbor site.

Cultural Resources. Although the land based segment of the WEC system would be sited
within the Mokapu Burial Area, the State Historic Preservation Officer (SHPO) concurred with
the Navy that the project would have no effect on historic properties. There would be no effect
on cultural resources at the Pearl Harbor site.

Infrastructure. There would be no adverse impacts to existing infrastructure resulting from the
installation and operation of the WEC system at North Beach, MCBH Kaneohe Bay, or at the
Pearl Harbor site.
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Recreation. At MCBH Kaneohe Bay, there would be no impacts on recreation within the 500-
yd (457-m) buffer zone. There would be impacts to recreational activities presently conducted
outside the 500-yd (457-m) buffer zone in the vicinity of the buoy array for the two- to five-year
duration of the WET test, but these impacts would not be significant. At the Pearl Harbor site,
there would be no impacts to recreation because the area is off-limits to public access and
recreational activities.

Public Safety. At MCBH Kaneohe Bay, there would be no impacts on public safety within the
500-yd (457-m) buffer zone. There would be potential impacts to public safety outside the 500-
yd (457-m) buffer zone due to the presence of the buoy array over the two- to five-year duration
of the WET test. The potential hazards will be mitigated by providing appropriate markings on
the buoys, implementing a plan to respond to system failures, and implementing communication
procedures to increase public awareness of the WET system. At the Pearl Harbor site, there
would be no impacts to public safety because the areais off-limits to public access.

Visual Resources. Impacts on scenic views would be minimal at both North Beach, MCBH
Kaneohe Bay, and the Pearl Harbor site. Navigationa aids from the buoys would extend
approximately 30 ft (9 m) above sea level. At night, safety lights on the navigational aids would
be visible in the distance.

Cumulative Impacts. No cumulative impacts are anticipated at the North Beach, MCBH
Kaneohe Bay and Pearl Harbor sites.
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CHAPTER 1
PURPOSE OF AND NEED FOR THE
PROPOSED ACTION

This Environmental Assessment (EA) for the Wave Energy Technology (WET) test project was
prepared in accordance with the Nationa Environmental Policy Act of 1969 (NEPA), as
amended, 42 United States Code (USC) 84321 et seq.; regulations of the Council on
Environmenta Quality (CEQ) (40 Code of Federal Regulations [CFR] 8§81500-1508)
implementing NEPA; Environmental and Natural Resources Program Manual, Chief of Naval
Operations Instruction (OPNAVINST) 5090.1B, Chapter 2; and Environmental Compliance and
Protection Manual, Chapter 12, Marine Corps Order P5090.2A.

Identified in this EA are the need for instalation and operational testing of up to six Wave
Energy Conversion (WEC) buoys off the coast of Hawai‘i for the WET project, existing
environmental conditions at the proposed site and an aternative site, potential environmental
impacts, and mitigation measures to avoid or minimize these potential impacts. The document
provides the U.S. Department of the Navy (Navy) decision makers with information needed to
determine whether to prepare an Environmental Impact Statement (EIS) or issue a Finding of No
Significant Impact (FONSI).

1.1 PROPOSED ACTION

The Office of Naval Research (ONR) proposes the phased installation and operational testing of
up to six WEC buoys off North Beach, Marine Corps Base Hawaii, Kaneohe Bay (MCBH
Kaneohe Bay) (Figures 1-1 and 1-2). The project would occur over a two- to five-year time
period, with the first two buoys installed no earlier than the beginning of calendar year 2003.

1.2 NEED FOR THE ACTION

The Navy is operating coastal facilities using electrical power from conventional diesel-powered
generators. These facilities use fossil fuels that are subject to fluctuations in availability and
price, and require relatively large storage/supply areas. Dependencies on fossil fuels make the
operation of coastal Department of Defense (DoD) facilities vulnerable, particularly during times
of national conflict. To reduce this vulnerability, alternative power sources are being sought and
include the generation of supplemental power harnessed from the energy of waves. Coastal DoD
sites with suitable wave energy potential could obtain supplemental power with this innovative,
non-polluting power source if it can be demonstrated to be efficient, reliable, and cost-effective.

Previous to the Proposed Action, Ocean Power Technologies Inc. (OPT) developed and refined
their power conversion technology under the Small Business Innovation Research program
sponsored by ONR. Early efforts included investigating the feasibility of efficiently transforming
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the mechanical energy in ocean waves into electrical power to be used by the Navy to recharge
the batteries of Autonomous Underwater Vehicles (AUVS). A series of analyses and experiments
led to preliminary design of a buoy-like WEC system that produced up to 1 kilowatt (kW) of
electrical power. Subsequent efforts evaluated various technologies for efficiently converting
wave energy on alarge scale. A single first-generation WEC buoy deployed off Tuckerton, New
Jersey, produced an average of 250 watts (W) of power. Further refinements to the technology
resulted in a design for more efficient extraction of the energy from a wider range of wave
conditions. The increase in efficiency resulted in expansion of the WEC’ s capability from AUVs
recharging to mission-critical large power output. The Proposed Action would be the first
deployment of afully instrumented, full-scale buoy designed for large power output. Preliminary
performance data gathered during this action would be used to base engineering models for
operational availability and hydrodynamic analyses. In addition, this action would demonstrate
the survivability and maintainability of the system.

The Proposed Action is needed to obtain operational data to validate the WEC technology
developed by OPT. The Congressional appropriation to conduct this test stipulates that testing is
to occur in Hawai‘i, which has coastal |ocations with high wave energy potential.

1.3 OBJECTIVESOF THE ACTION

The objectives of the Proposed Action are as follows:

Objective 1. Conduct the test in a high wave energy density environment, characterized by an
average annual wave height of 3 feet (ft) or 1.0 meter (m) (minimum) to 5 ft or 1.5 m (optimum),
which is a likely characteristic of the environment for future operational use of the WEC
technology at other locations.

Objective 2. Challenge the system under variable conditions, such as winter storms, to
investigate the survivability of the system.

Objective 3. Collect statistically significant data sets to validate assumptions and findings.
Increasing the period of collection, e.g., up to five years, would increase the likelihood of
obtaining statistically significant data sets for various test parameters, such as seasonal changes
and their effects on the system.

Objective 4. Observe the effect on system performance when more than one buoy is present.

Objective 5. Use a test site for the system that minimizes the costs of installation, operations,
and maintenance.

Objective 6. Minimize the risk of system failure, to optimize the collection of data, by
maximizing the survivability of the system.
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1.4 SCOPE OF THISENVIRONMENTAL ANALYSIS

141  Agency Scoping

Scoping letters were forwarded to the following Federal and State of Hawai'i agencies to solicit
their comments regarding the Proposed Action and the Pearl Harbor alternative:

e United States (U.S.) Army Corps of Engineers (USACE),

e U.S. Department of Commerce — National Marine Fisheries Service (NMFS),
e U.S. Fish and Wildlife Service (USFWS),

e U.S. Coast Guard (USCG),

e State Department of Land and Natural Resources — Division of Aquatic Resources (DLNR-
DAR),

e State Department of Business, Economic Development and Tourism (DBEDT), State Office
of Planning, Coastal Zone Management Program (CZMP),

e State DLNR —Division of Boating and Ocean Recreation, and

e U.S. Air Force—Hickam Air Force Base.

Copies of the scoping letters and agency responses on the Proposed Action are provided in
Appendix A, and on the Pearl Harbor aternative, in Appendix B.

Additionally, this EA provides agency comments on the Draft EA, along with the Navy's
responses to these comments. These correspondences are provided in Appendix C.

1.4.2 | ssues Studied in Detall

The scoping process, which included input by regulatory agencies listed above and MCBH
Kaneohe Bay environmental staff, revealed that environmental concerns focus on the protection
of marine biota and habitats, as well as preservation of cultural resources present within the
project area. The potential issues and concerns are summarized below.

e Shoreline Physiography

Assess impacts to the shoreline caused by altered wave and current patterns that may result from
installation of the buoys.

e Installation and Anchorage Effectson Coral and Benthic Communities

Evaluate impacts of the buoy anchors, moorings, and undersea cable on the substrate, including
possible damage to coral communities should one or more of the buoys be cast adrift during
winter storms.
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e Habitat Areas of Potential Concern

Determine the presence of Habitat Areas of Particular Concern (HAPC) within the proposed
project site. HAPC are a subset of Essential Fish Habitat (EFH), which are areas considered
“rare, particularly susceptible to human-induced degradation, especially ecologically important,
or located in an environmentally stressed area” (50 CFR 600.815(A)(9)).

e Threatened and Endangered Species

Evaluate the potential for adverse effects on threatened and endangered species within the
proposed project site.

e MarineMammalsand Marine Turtles
Assess project impacts on marine mammals and marine turtles within the proposed project area.
e Entanglement/Entrapment

Assess whether the presence of WEC equipment and cables in the marine environment would
pose a potential risk to marine life by entanglement with the cables or entrapment within the
buoy.

e Electromagnetic Radiation

Analyze whether electric or magnetic fields created by the WET project have the potential to
adversely impact marine life in the vicinity of the project.

e Potential Electrical Current Leakage

Assess the impacts of potential electrical current leakage from the undersea cable on marine
biota.

e Potential Heat Release

Evaluate the potential for heat to be released by the generator contained in the equipment
canister and by the undersea transmission cable, and the possible impact of heat release on
marine biota.

e Noise
Assess the impacts of potential acoustic emissions from the system on marine biota.

e Recreation

Assess potential impacts to recreational users of the project area such as fishers, boaters, and
self-contained underwater breathing apparatus (SCUBA) divers.

1 NMFSEFH Web site http://www.nmfs.noaa.gov/habitat/habitatprotecti on/essential fishhabitat5.htm; accessed July 25, 2002.
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e Public Safety

Provide for public safety associated with the placement of the buoy array, and high voltage
undersea and land based cables.

e Visual Resources
Assess visual impacts of placing the buoys off shore where nothing like it currently exists.
e Cultural Resources

Evaluate impacts to cultural resources within the proposed project area.

1.5 DECISIONSTHAT MUST BE MADE

The ONR, as the action proponent, is responsible for the preparation of this EA in compliance
with NEPA. ONR and MCBH Kaneohe Bay (the potential Host Installation) are responsible for
ensuring that the project is executed in compliance with all applicable environmental laws and
regulations including NEPA. Therefore, both agencies must make decisions based on the
outcome of thisEA.

The decisions to be made by the Navy are whether to:

e issueaFONSI;
e direct the preparation of an EIS for the Proposed Action; or
e takeno action (i.e., do not proceed with the installation and testing of the WEC technology).

The decisions to be made by the Commanding General, MCBH Kaneohe Bay are whether to:

e endorse and co-sign the FONSI issued by the Navy or recommend the preparation of an EIS;
e approveinstallation and testing of the WEC system at North Beach, MCBH Kaneohe Bay.

1.6 APPLICABLE LEGAL AND REGULATORY
REQUIREMENTSAND COORDINATION

1.6.1 Legal Requirements

Executive Orders” (EO) and Federal |aws applicable to this project are described below.

2 Executive Orders are regulationsissued by the president, governor, or other chief executive and having the force of law.
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1.6.1.1 NEPA of 1969, as amended (42 USC §4321 et seq.)

NEPA requires Federal agencies to prepare an EA or EIS for Federa actions that have the
potential to significantly affect the quality of the human environment, including both natural and
cultural resources. The Act establishes Federal agency procedures for preserving important
aspects of the national heritage and enhancing the quality of renewable resources. This document
has been prepared in compliance with NEPA and CEQ regulations (40 CFR §81500-1508).

1.6.1.2 Clean Water Act (CWA) of 1977, asamended (33 USC §81251-1387
et seq.)

The CWA is acompilation of decades of Federal water pollution control legislation. In 1987, the
Act amended the Federal Water Pollution Control Act (FWPCA) requiring Federal agency
consistency with state nonpoint source pollution abatement plans, and strengthening enforcement
mechanisms and regulations for storm water runoff. Sections 401, 402, and 404 of the Act
require permits for Proposed Actions that involve wastewater discharges or discharge of dredged
or fill material into waters of the United States.

Wastewater discharges and discharge of dredged or fill material into waters of the U.S. would
not occur with the testing of the WEC technology at either North Beach, MCBH Kaneohe Bay,
or the Pearl Harbor site .

1.6.1.3 Riversand HarborsAct (33 USC §403)

In accordance with Section 10 of the Rivers and Harbors Act, 33 USC 8403, a Department of the
Army (DA) permit is required for any activity that obstructs or aters navigable waters of the
U.S., or the course, location, condition, or capacity of any port, harbor, refuge, or enclosure
within the limits of any breakwater, or of the channel of any navigable water.

Both the Proposed Action and Pearl Harbor site would require aDA permit.

1.6.1.4 Coastal Zone Management Act (CZMA) of 1972 (16 USC §81451-1465
et seq.)

To the maximum extent practicable, Federal actions affecting any land/water use or coastal zone
natural resources, must be consistent with the enforceable policies of an approved state coastal
zone management program. The CZMA requires a consistency determination from DBEDT for
actions within the coastal zone, as defined by Hawai‘i Revised Statutes (HRS) §205A-1. Coastal
Zone Management (CZM) consistency determinations are not required for actions on Federal
property that would not have reasonably foreseeable direct and indirect effects on any use or
resource in the coastal zone.

The DBEDT, State Office of Planning, CZMP has accepted the Navy’s Negative Determination
Notices that consistency determinations are not required under the CZMA for the Proposed
Action (Appendix A-3), and Pearl Harbor aternative (Appendix B-3).
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1.6.1.5 Endangered SpeciesAct (ESA) of 1973 (16 USC §81531-1544 et seq.)

The ESA requires Federal agencies to assure that their actions are not likely to jeopardize the
continued existence of any threatened or endangered species, or result in destruction or adverse
modifications of habitat critical to those species. Federal agencies are required to consult with
the USFWS and NMFS wherever they propose actions that may affect listed species or their
habitat.

The Navy and MCBH Kaneohe Bay have completed an informal consultation under Section 7 of
the ESA. The USFWS and NMFS concur with the Navy that the Proposed Action is not likely to
adversely affect threatened and endangered species under their jurisdictions (Appendix A-4).
Should the Pearl Harbor alternative be selected, the Navy would initiate an informal Section 7
consultation for that site.

1.6.1.6 Fish and Wildlife Coordination Act (FWCA) of 1934, asamended (16 USC
88661-666[C] et seq.)

The FWCA provides for consultation with the USFWS and other relevant agencies when a
Federal action proposes to modify or control U.S. waters for any purpose. The reports and
recommendations of the head of the state agency exercising administration over the wildlife
resources of the state are to be made an integral part of any report prepared or submitted by a
Federal agency.

The Proposed Action at MCBH Kaneohe Bay and Pearl Harbor aternative, if selected, would
consider recommendations made by appropriate agencies.

1.6.1.7 Magnuson-Stevens Fishery Conservation and Management Act (16 USC
81801 et seq.)

The Magnuson-Stevens Act (16 USC 81801 et seq.), as amended by the Sustainable Fisheries
Act, PL 104-297, callsfor action to stop or reverse the loss of marine fish habitat. The waters out
to 200 miles (mi) (321.80 kilometers [km]) around the Hawaiian Idlands are under the
jurisdiction of the Western Pacific Regional Fishery Management Council (WPRFMC). The
WPRFMC has approved Fisheries Management Plans (FMPs) designating EFHs and HAPC.
WPRFMC has designated al the ocean waters surrounding O*ahu, from the shore to depths of
over 100 ft (30.5 m) as EFH. As defined in the 1996 amendments to the Act, HAPC are a subset
of EFH which are habitat areas that are "rare, particularly susceptible to human-induced
degradation, especially ecologically important, or located in an environmentally stressed area.”

No HAPC are designated at either MCBH Kaneohe Bay or the Pearl Harbor sites.
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1.6.1.8 MarineMammal Protection Act (MMPA) of 1972, asamended (16 USC
881361-1421(h) et seq.)

Reauthorized in 1994, the MMPA establishes a moratorium, with certain exceptions, on the
taking of marine mammalsin U.S. waters and by U.S. citizens on the high seas, and on importing
of marine mammals and marine mammal productsinto the U.S.

The project has been designed in a manner that complies with the MMPA. Design of the WEC
buoys and associated equipment incorporated input from marine scientists to minimize risks to
marine mammals.

1.6.1.9 Migratory Bird Treaty Act (MBTA) of 1918, asamended (16 USC 8§88703—
712 et seq.)

The MBTA isabilateral migratory bird treaty with Canada, Mexico, Japan, and Russia. Sections
703 to 712 of the Act prohibit the taking of migratory birds in the absence of a permit.

No bird takes are anticipated due to the proposed WET test; therefore, a permit under the MBTA
isnot required.

1.6.1.10 National Historic Preservation Act (NHPA) of 1966 (16 USC 8470 et seq.)

The Proposed Action has been evaluated for potentia effects on historic properties. Section 106
of the NHPA of 1966, 16 USC 8470(f), as amended, requires Federal agencies having direct or
indirect jurisdiction over a Federal undertaking to take into account effects on any district, site,
building, structure, or object that isincluded or is eligible for inclusion in the National Register
of Historic Places (NRHP), prior to the approval of expenditure of any funds or issuance of any
license or permit.

In accordance with the regulations implementing Section 106 of the NHPA, 36 CFR Part 800,
the Hawaii State Historic Preservation Officer (SHPO) was consulted on the Proposed Action
and concurred with the Navy’s finding of “no historic properties affected.” Notification of this
finding was aso provided to Native Hawaiian organizations and individuals that have previously
expressed an interest in actions involving the Mokapu Burial Area. Section 106 correspondence
are provided in Appendix A-5.

1.6.1.11 Native American Graves Protection and Repatriation Act (NAGPRA) of
1990 (25 USC 83001)

NAGPRA provides for the protection and repatriation of Native American and Native Hawaiian
human remains and cultural items discovered on Federal lands. The Proposed Action was
reviewed and determined unlikely to result in the discovery of Native Hawaiian human remains
or cultural items. Should such items be discovered during project implementation, NAGPRA
regulations pertaining to inadvertent discoveries (43 CFR 10.4) will be followed.
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1.6.1.12 EO 13089, Coral Reef Protection (63 FR 32701)

EO 13089, dated June 11, 1998, directs all Federal agencies whose actions may affect U.S. cora
reef ecosystemsto:

e identify their actions that may affect U.S. coral reef ecosystems;
e utilize programs and authorities to protect and enhance the condition of such ecosystems; and

e to the extent permitted by law, ensure that any actions they authorize, fund, or carry out will
not degrade the conditions of such ecosystems.

Marine biological consultants and agency personnel conducted underwater site assessments for
the Proposed Action to identify suitable cable routes and locations for the buoy array to
minimize impacts to coral reefs. This document discloses the finding from these site
assessments.

1.6.1.13 EO 13186, Responsibilities of Federal Agenciesto Protect Migratory Birds
(16 USC 88 703-711) (66 FR 3853)

Under EO 13186, dated January 10, 2001, all Federal agencies taking actions that have, or are
likely to have, a measurable negative impact on migratory bird populations are directed to
develop and implement a Memorandum of Understanding (MOU) with USFWS that promotes
the conservation of migratory bird populations.

The Proposed Action would avoid interaction with habitat used by migratory bird populations;
hence, testing of the WEC system is not anticipated to have a measurable negative impact on
those populations.

1.6.1.14 EO 12898, Environmental Justice

Under EO 12898, dated February 11, 1994, Federal agencies are required to address the potential
for disproportionately high and adverse environmental effects of their actions on minority and
low-income populations. Agencies are required to ensure that their programs and activities that
affect human health or the environment do not directly or indirectly use criteria, methods, or
practices that discriminate on the basis of race, color, or national origin. NEPA documents are
specifically required to analyze effects of Federal actions on minority and low-income
populations and, whenever feasible, to develop mitigation measures to address significant and
adverse effects on such communities. The EO states that the public, including minority and low-
income communities, should have adequate access to public information relating to human
health or environmental planning, regulation, and enforcement.

With both sites, the land component of the proposed WET test would be located on military
property where access and use of resources are restricted. At Pearl Harbor, the offshore
component of the project is located within restricted waters. At MCBH Kaneohe Bay, the WEC
buoy array would be located outside the 500-yard (yd) (457-m) buffer zone within the Naval
Defensive Sea Area (NDSA) established by EO 8681. Although the area outside the buffer zone
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IS subject to access limitation, there are no plans to restrict public access into the area, which
includes the proposed buoy area.

If the restricted area off MCBH Kaneohe Bay were to be extended to provide security for the
WEC buoy array, there would be loss of access to the area and use of the resources for the two-
to five-year duration of the project. The impacts of the temporary closure of a relatively small
area are not anticipated to be significant. Therefore, the project would not impose
disproportionately high, adverse effects on minority or low-income populations that may use the
area.

1.6.1.15 EO 13045, Protection of Children from Environmental Health Risks and
Safety Risks

Under EO 13045, dated April 21, 1997, Federal agencies are required to address the potential for
disproportionately high and adverse environmental effects of their actions on children. Agencies
are required to identify and, if necessary, mitigate health and safety risks with the potential to
disproportionately affect children. The EO requires that agencies ensure that their policies,
programs, activities, and standards address such risks.

Testing of the WEC system would not disproportionately affect children. The sites being
considered do not contain schools, playgrounds, or similar areas where children are frequently
present. Recreationa areas where children may be present are at MCBH Kaneohe Bay. Because
no significant health and safety risks are anticipated from the proposed WET test, and the
affected areas are not frequented by children, no mitigation is needed.

1.6.1.16 EO 13123, Greening the Government Through Efficient Energy
Management (65 FR 24595)

EO 13123, Part 2, Section 204, dated April 21, 2000, states “each agency shall strive to expand
the use of renewable energy within its facilities and in its activities by implementing renewable
energy projects and by purchasing electricity from renewable energy sources.” The WET test
would be consistent with this goal and with the policy mandated by the Energy Policy Act of
1992, which states that “it is the goal of the U.S. to carry out energy supply and energy
conservation research and development to meet a number of goals, including the strengthening of
national energy security by reducing the dependence on imported oil.”

1.6.2 Regulatory Requirements

Government permits and consultations identified during the scoping process and devel opment of
this document are identified in Table 1-1. This table provides a quick reference but is not meant
to be a comprehensive listing of al approvals that may be eventually required.

The Navy will be responsible for obtaining permits and completing consultations for work at
MCBH Kaneohe Bay or Pearl Harbor. Any necessary consultations associated with the MCBH
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Kaneohe Bay site will be conducted in conjunction with the MCBH Kaneohe Bay. The project is
being proposed within Federally owned submerged property; therefore, State permits are not
applicable.

Table1-1. Summary of Possible Government Permitsand Consultations

Permit, Consultation, or Concurrence Regulatory Agency
DA Permit as required by Section 10 of the Rivers and Harbors | USACE
Act
Negative Determination under the CZMP DBEDT, State Office of Planning, CZMP
Informal consultation in accordance with Section 7 ESA U.S. Department of Commerce, NMFS

U.S. Department of the Interior, USFWS

Consultation in accordance with Section 106 of the NHPA State DLNR, SHPO
Local Notice to Mariners USCG
Navigational aids on buoys USCG
Site approvals from MCBH Kaneohe Bay U.S. Marine Corps

1.6.3 Coordination Requirements

Applicable requirements for this project include coordination with NMFS, USFWS, and State
DLNR regarding protection and conservation of fish and wildlife resources.

1.7 CONSISTENCY WITH LAND USE PLANS, POLICIES, AND
CONTROLS

Planning documents that were used as reference material in this EA for the Proposed Action
include the following: Marine Corps Base Hawaii Integrated Natural Resources Management
Plan and Environmental Assessment (Marine Corps November 2001); Marine Corps Base
Hawalii Master Plan, Volume | (Marine Corps June 1999); and A Natural Resources Survey of
the Nearshore Waters of Mokapu Peninsula, Kaneohe Marine Corps Air Station (Marine Corps
Air Station 1992). Documents used as reference material for the Pearl Harbor aternative include
the Final Environmental Impact Statement, Outfall Replacement for Wastewater Treatment Plant
at Fort Kamehameha, Navy Public Works Center, Pearl Harbor, Hawaii (Navy March 2001);
Pearl Harbor Naval Complex Integrated Natural Resource Management Plan (Navy October
2001); and “Marine Natural Resources Insert for the WET EA” (Navy July 2002a) (Appendix
D). Full citations for these documents can be found in Chapter 6, References.

Applicable land use plans, policies, and controls are those required for Federal lands, specifically
MCBH Kaneohe Bay, and Naval Magazine (NAVMAG) Pearl Harbor, West Loch Branch. Each
alternative will comply with base specific land use plans, policies, and controls. State and City
and County of Honolulu land use plans, policies, and controls are not applicable because al
project alternatives are on Federal property.
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Land use documents consulted for preparation of this EA include the MCBH and Pearl Harbor
Integrated Natural Resource Management Plans (INRMPs). These were prepared in cooperation
with USFWS, NMFS, and State DLNR as required by the Sikes Act Improvement Act of 1997.
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CHAPTER 2
ALTERNATIVESINCLUDING THE
PROPOSED ACTION

2.1 INTRODUCTION

This chapter describes the Proposed Action (the preferred alternative) and alternatives, including
the screening process used to determine which alternative sites would be evaluated in detail. The
Congressional appropriation to conduct the WET test stipulates that testing is to occur in
Hawai‘i, which has coastal |ocations with high wave energy potential. To minimize security risks
to the WEC system and maximize system survivability, only coastal DoD sites were considered.
The screening process focused on comparing the objectives of the Proposed Action with
alternative site locations in the state. Information on these aternative sites is summarized from
the report, A Preliminary Site Assessment of Wave Power Buoy Locations (Sea Engineering, Inc.
and Makai Ocean Engineering 2000). This report reviewed wave climate, suitability of the sites
relative to the cost of installation, operations and maintenance, and potential conflicts.

2.2 PROCESSUSED TO FORMULATE THE ALTERNATIVES

Various locations at coastal DoD installations within the state of Hawai*i were identified during
the planning phase of the project. Sites selected for preliminary screening included the Pacific
Missile Range Facility (PMRF) at Nohili Point and Makaha Point, Kaua'i; Bellows Air Force
Station (AFS), Waimanalo, O'ahu; and NAVMAG Pearl Harbor, West Loch Branch, O'ahu
(Figure 2-1). A preliminary screening of the physical characteristics of these locations was
completed relative to their ability to fulfill the objectives outlined in Section 1.3 (Sea
Engineering and Makai Ocean Engineering 2000).

Sites were reviewed for their wave energy characteristics, costs associated with installation
considerations (such as cable length, shore side grid connection, and proximity to initial staging
area), and land use compatibility to optimize data collection and minimize the risk of system
failure. An additional objective of site selection was the need to challenge the WEC system
under winter storm conditions while providing some shelter or reduced exposure to Kona storm®
or hurricane waves to avoid excessive maintenance. Although the system was designed to a 500-
year storm, extreme Kona storm and hurricane waves could exceed the design capability of the
system, increasing concerns about public safety and system survivability. Kona storm waves can

3 Kona storms are low pressure areas (cyclones) of subtropical origin which usually develop northwest of Hawai‘i in winter

and move slowly eastward, accompanied by southerly winds, from whose direction the storm derives its name (Kona means
“leeward” in Hawaiian) and by the clouds and rain that have made Kona storms synonymous with bad weather in Hawai'i
(Atlas of Hawaii 1983).
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occur throughout the year but are most common from October through April. Typical wave
heights are from 10 to 15 ft (3 to 4.5 m) with periods from 8 to 10 seconds.*

Hurricanes, while infrequent in Hawai‘i, can produce extremely high winds and wave conditions.
Hurricane Nina brought surf conditions of 35 ft (10.7 m) to Kaua'i’s southern coast in late
November 1957.%> An analysis of waves generated by two recent hurricanes that impacted O*ahu
(Hurricane ‘Iniki in 1992 and Hurricane ‘lwain 1982) indicates that the waves approached from
the southeast through west directions. While the WEC system has been designed to withstand the
maximum conditions of a design scenario hurricane, exposure to Kona storm and hurricane
waves is not a desired objective of the proposed test. The model hurricane developed for the
WET test is defined as the probable hurricane that will strike the Hawaiian Islands and is based
on the characteristics of hurricanes Dot (1959) and ‘Iwa, both of which impacted the islands. For
this project, the hurricane’ s approach is assumed to be from the east through southeast direction.
The calculated maximum deepwater wave height is 48.9 ft (14.9 m), and the associated
maximum height in 98.4 ft (30 m) of water is44.6 ft (13.6 m) (Appendix E).

Results of the initial screening of coastal DoD installations with the project’ s objectives (Section
1.3) are summarized in Table 2-1. Based on the results of Table 2-1, three sites were eliminated
from further detailed study. These sites are discussed in the following section.

2.3 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM
DETAILED STUDY

The following alternative site locations were eliminated from further detailed study:

¢ PMRF (MakahaPoint, Kaua'i),
e PMRF (Nohili Point, Kaua'i), and
e BelowsAFS (Waimanalo, O*ahu).

The advantages and disadvantages of each of these sites are discussed below, relative to their
ability to fulfill the objectives of the Proposed Action identified in Section 1.3. Because the wave
energy density objectiveisfulfilled at all alternative site locations, it is not discussed.

*  Hawaii Coral Reef Assessment and Monitoring Progran (CRAMP) Web site. <http://cramp.wcc.hawaii.edu/
Results/Forcing_Functions/Wave _Energy/Kona_Storm_Waves>; accessed August 23, 2002.

® Hawaii Coral Reef Assessment and Monitoring Progran (CRAMP) Web site. <http://cramp.wcc.hawaii.edu/
Results/Forcing_Functions/Wave_Energy/Hurricane_Waves>; accessed August 23, 2002.
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Table2-1. Site Evaluation Matrix

Threshold Objective PMRF PMRF NAVMAG Pearl
(minimum (optimal Nohili Point, Makaha Bellows AFS, Harbor, MCBH
Factor requirement) requirement) Kaua'i Point, Kaua'i Oah'u West Loch Branch Kaneohe Bay
Wave Climate Conditions
Nominal operating | 6-to 12-s period 5-to 10-s period Poor Reasonable Excellent Partially sheltered Excellent
wave climate 3.3-ft (1.0-m) wave | 4.9-ft (1.5-m) wave waves in late from prevailing trade
(frequency/ he|ght or greater he|ght or greater fall, winter wind waves. Marginal
amplitude) all year all year wave conditions.
Hurricane/ Limited exposure Sheltered from Direct Partial Sheltered Full exposure Direct approach of
Kona exposure hurricane swells exposure exposure/ hurricane waves unlikely/
Direct Sheltered
exposure
Cost Considerations—Installation, Operations, and Maintenance
Bottom conditions Minor relief or Relatively flat Flat bottom Unknown Mix of sand and Central portions of Relatively flat bottom, 3 to
irregularities, sandy bottom with with some hard limestone the entrance channel 4ft(0.9t01.2m)
minimum coral that | little to no relief or | vertical relief bottom with some are flat and irregularities between
can be avoided irregularities upto3to5it coral. Need to find | composed primarily approximately 15 to 35 ft
(0.9to 1.5m) suitable passage of sand and rubble. (4.6 10 10.7 m) depths
through the Channel edges
fringing reef include areas with
1.23 mi (1.1 NM) high relief and coral.
offshore.
Length to run 3.79 mi Max 0.95 mi 1.4 mi 4.03 mi 3.03 mi 2.41 mi 0.74 mi
cable (6.1 km) (1.5 km) (2.2 km) (6.5 km) (4.9 km) (3.9 km) (1.2 km)
Proximity to initial Less than 1-day Less than 1-hr 138.1 mi 143.8 mi 21.9 mi 1.2 mi 28.8 mi
staging area transit time transit time (222 km) (231 km) (35.2 km) (1.9 km) (46.3 km)
(Honolulu Harbor) 24 hrs for 25 hrs for 5 hrs for barge; 1 hr each for barge 7 hrs for barge,
barge; 17 hrs | barge; 18 hrs | 3 hrs for workboat or workboat 5 hrs for workboat
for workboat | for workboat
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Table 2-1. Site Evaluation Matrix (continued)

Threshold Objective PMRF PMRF Pearl Harbor
(minimum (optimal Nohili Point, Makaha Bellows AFS, (NAVMAG MCBH
Factor requirement) requirement) Kaua'i Point, Kaua'i Oah‘u West Loch), Oah‘u Kaneohe Bay

Cost Considerations—Installation, Operations, and Maintenance (continued)

Shoreside grid Must be easily Must be accessible | Acceptable Unknown, Acceptable Excellent Excellent
connection accessible by by vehicle without probably

vehicle without damage to difficult

damage to environment and in
environment close proximity to
facilities
Accessibility to Accessible for Personnel Moderately Moderately Acceptable Acceptable Acceptable
ocean site for visual inspection | available for visual difficult for difficult for
visual inspection and less than inspection and less | inspection, inspection,
and maintenance 1-day transit time than 1-hr transit very difficult very difficult
time for for

maintenance maintenance

System Survivability

Compatibility with Such that other No other activities | High risk for High risk for Amphibious Acceptable Acceptable
current operations activities will not in immediate area schedule schedule landing exercises,
and activities impact schedule or delays delays high risk for
equipment schedule delays
ft = feet
hr(s) = hour(s)
km = kilometer
mi = mile(s)
S = second(s)
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231 PMRF (Makaha Point, Kaua‘i)

An approximate 2-mi (3.2-km) long sector off the west coast of Kaua'i, about 4 to 5 mi (6.4 to
8.0 km) north of the PMRF, was considered in the preliminary screening process (Figure 2-1).
PMREF is the world's largest instrumented, multi-environment, military test range capable of
collecting data on the performance of a variety of weapons systems that operate underwater, on
the surface, in the atmosphere, and in space. The shoreline and offshore areas at PMRF contain
an extensive offshore test range and hydrophone array. This military testing environment is not
duplicated anywhere in the world. The location would allow favorable exposure to waves during
the late fall and winter, increasing the potential for testing the system’s operation under variable
conditions. Despite this favorable condition, the PMRF Makaha Point alternative was eliminated
for reasons summarized in the following paragraphs.

e The site provides partial exposure to trade wind generated waves and full exposure to the
winter season north Pacific swells that create very rough coastline conditions in the winter. It
has a high probability of being directly exposed to Kona storm waves and has been at least
partially exposed to hurricane waves during the last two major hurricanes to hit Hawai‘i.
While the site would challenge the system under winter storm conditions, the exposure to
both Kona storm waves and hurricane waves could exceed the design capability of the
system and hence, reduce the suitability of the site for operational use of the WEC
technology.

e Due to the military testing environment of PMRF, there is very little certainty that WEC
system testing could occur for up to afive-year period. Similarly, there is little certainty that
there would be an opportunity to deploy more than one buoy.

e The required length of undersea cable, 4.03 mi (6.5 km), and the distance from the initia
staging area at Honolulu Harbor or Barbers Point would raise the costs of installation to
prohibitive levels. In addition, access to the site for maintenance would be very difficult.

e Incompatible land uses in the project area, such as recreation, would jeopardize the security
of the system and threaten system survivability. Offshore, tour boats of up to 50 ft (15m) in
length, pass during the summer months on sightseeing tours of the Na Pali coastline. Near
shore and onshore activities include swimming, surfing, and camping.

2.3.2 PMRF (Nohili Point, Kaua'i)

Nohili Point is located on the west coast of Kaua'i, directly off PMRF (Figure 2-1). While this
location is sheltered from much of the trade wind energy, it would allow favorable exposure to
waves during the late fall and winter, increasing the potential for testing the system’s operation
under variable conditions. Installation considerations are acceptable relative to seafloor
conditions and an undersea cable length of approximately 1.4 mi (2.2 km). Accessibility to a
shoreside grid connection is unknown, but power poles should be accessible in the immediate
area of Nohili Point. Despite these favorable conditions, the PMRF Nohili Point alternative was
eliminated from further study for the following reasons.
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e As with PMRF Makaha Point, a high probability of having direct exposure to both Kona
storm and hurricane wave conditions reduces the suitability of the area.

e Due to the sengitivity of the existing cables at PMREF, installation of the WEC cable could
create the potential for cross-talk that could impact range activities. Such impacts would not
be tolerated by the range and could result in schedule delays or project cancellation. Delays
or cancellations would reduce the potential for consistent data collection and could preclude
installation of more than one buoy during the five-year testing period.

e The distance from the initial staging area at Honolulu Harbor or Barbers Point would raise
the costs of installation to prohibitive levels. Access to the site for inspection and
maintenance is considered difficult.

e Incompatible land uses in the project area, such as recreation, would jeopardize the security
of the system and threaten system survivability. Offshore, tour boats of up to 50 ft (15m) in
length pass during the summer months on sightseeing tours of the Na Pali coastline.
Nearshore and onshore activities include swimming, surfing, and camping.

2.3.3 Bdlows AFS (Waimanalo, O*ahu)

On the windward coast of O'ahu, Bellows AFS (Figure 2-1) provides excellent wave climate
conditions, especially during the winter months, thus enabling the WEC system to be challenged
under variable conditions. The site is sheltered from both Kona storm and hurricane waves,
promoting survivability of the system. It has good access for installation, operations, and
maintenance activities, as well as power grid connections, and is located within one day of travel
time from the initial staging area of Honolulu Harbor or Barbers Point. Despite these favorable
conditions, Bellows AFS was eliminated from further study for the following reasons.

e Marine Corps training could interfere with data collection over atwo- to five-year period and
the installation of more than one buoy. Marine Corps units use some of the joint-use public
beach for amphibious training on weekdays. Assault on the beachhead exercises are
conducted on the more southern part of the beach. Water parachute drops and helicast (the
use of helicopters to drop swimmers and equipment into the water for clandestine beach
entry) by reconnaissance swimmers are additional means of assault beach entry. These
activities would threaten WEC system survivability, especialy in the area of the buoy array.

e The required length of undersea cable, 3.03 mi (4.9 km), would raise the costs of installation
to prohibitive levels.

e Incompatible land use in the project area, such as Marine Corps amphibious landing
exercises, could be hampered by the presence of the WEC buoy array.
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24 DESCRIPTION OF PROPOSED ALTERNATIVES

24.1 Alternative A: Proposed Action

2411 General Description and Site Selection Factors

The Proposed Action is the phased installation and operational testing of up to six WEC buoys
off of North Beach, MCBH Kaneohe Bay, over an approximate time frame of two to five years.
Figure 2-2 depicts the proposed undersea cable route and buoy array. The buoys would be
anchored in approximately 100 ft (30.5 m) of water using a heavily ballasted anchor base, rock-
bolted to the seafloor. A nearby equipment canister, fixed to the seafloor, would convert the
mechanical energy into electrical energy for the first two buoys. It is anticipated that the last four
buoys would be connected to a second canister. If design improvements do not provide this
efficiency, a maximum of three canisters would be required, each serving two buoys. Hydraulic
lines would run from each buoy and have separate designated attachment points to the equipment
canister. An armored and shielded undersea power cable, connected to the canister(s), would
transmit electrical power to land. The cable would be stabilized on the seafloor using grouted
rock bolts and protective split pipe (Figure 2-2).

On shore, the undersea cable would be spliced to a land transmission cable inside a concrete
utility vault, located above the high water mark. From the utility vault, the land cable contained
in a conduit would be elevated off the ground using pedestals placed at intervals. The cable
would be routed to Battery French, located on the side of the hill behind the Officers’ Family
Housing area. Figure 2-3 shows the proposed land cable route. From Battery French, used to
house the onshore electrical power and control equipment, the power cable would be routed to
the base electrical grid system using an existing underground duct system. Each WEC buoy is
expected to produce an average of 20 kW of power (sufficient to power approximately four to six
single-family residences). The peak output for each buoy is 40 kKW.

Installation of the first two buoys, scheduled for no earlier than the beginning of calendar year
2003, is intended to verify the installation procedures and operational performance
characteristics of the WEC system. If funding availability allows, additional buoy installation
would focus on ongoing design upgrades and on performance and reliability testing. A
potentially beneficial impact would result from the growth of benthic organisms such as corals
on the WEC cable and anchor during the test period. In consultation with NMFS and DLNR, the
Navy will determine at the end of the test period whether the material installed on the seafloor
should be removed or left in place. Land equipment would be removed.

The MCBH Kaneohe Bay site is best suited to accomplish the project objectives. The site
provides a high wave energy density environment to test the WEC technology (the site is
exposed to waves with average heights greater than the minimum 3 ft [1 m], and optimum 5 ft
[1.5 m], required for testing); is periodically exposed to winter storms but completely sheltered
from Kona storms; and the direct approach of hurricane wavesis unlikely. The siteis conducive
to installation of multiple buoys, presenting the opportunity to observe the effects of more than

2-7



ENVIRONMENTAL ANALYSIS CHAPTER 2
WAVE ENERGY TECHNOLOGY PROJECT ALTERNATIVES INCLUDING THE PROPOSED ACTION

one buoy on system performance. It also provides good access for installation, operations and
maintenance activities, and power grid connections. Part of the undersea cable route and the land
based components would be within a restricted area minimizing risks to WEC system security
and optimizing data collection. Onshore and nearshore recreational activities within the restricted
areainclude beachcombing, surfing, swimming, fishing, and SCUBA diving. The proposed buoy
array site is currently open to public access, and incompatible activities include fishing, boating,
and diving.

2412 WEC System Components
WEC Buoy

The WEC buoy is comprised of a cylinder, buoyancy tank, and central rigid spar buoy (Figures
2-4 and 2-5), which are described below. The buoyancy tank and its attached cylinder are
designed to float 3 to 13 ft (1 to 3.9 m) below the surface.

Buoyancy Tank. The buoyancy tank, attached to the top of the buoy cylinder, is the same
diameter as the cylinder and approximately 11 ft (3.4 m) in length. It is designed to provide
enough buoyancy to float itself and the attached cylinder.

Buoy Cylinder. The buoy cylinder is a hollow steel unit approximately 15 ft (4.6 m) in diameter
and 39 ft (11.9 m) long. It moves up and down the spar buoy, creating motion that is converted to
useable energy. The buoy cylinder is connected to a hydraulic cylinder. As the buoy cylinder
oscillates on the spar buoy, the hydraulic cylinder acts as a hydraulic pump. Pressurized fluid is
passed from the cylinder to a power conversion module located in the equipment canister. The
hydraulic system converts the linear motion of the buoy to rotary motion to spin the generator,
housed in the equipment canister.

The interior structure of the buoy is comprised of conventional round, cross-section
circumferential rib stiffeners that are approximately 4 inches (in) (100 millimeters [mm]) in
diameter, and round, cross-section vertical stringer assemblies approximately 3 in (75 mm) in
diameter (Figure 2-5 and Appendix F). Three-arm spider assemblies with arms approximately
6in (150 mm) in diameter support the skin of the buoy at three locations, and the buoy head
assembly at the top of the buoy. The interior of the buoy is free of obstructions, sharp edges, or
corners. A minimum water depth of 90 ft (28 m) would be required to accommodate the required
length and stroke of the oscillation section of the buoy.

Spar Buoy. The spar buoy, constructed of steel, is positively buoyant. Fixed to a ballasted
anchor, it keeps the system upright while swaying back and forth with the motion of the waves.
A universal joint located at the bottom of the spar buoy allows motion of the buoy on two axes.

An antifouling finish would be used on the exterior of the buoys, applied from the universal joint
to the top of the system, to prevent accumulation of marine organism deposits. No ecological
hazards are indicated post-application. The Material Safety Data Sheet (MSDS) provided in
Appendix G, states that there is no marine pollution hazard from the applied product. The
antifouling finish would not be applied to the anchor base.
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Wave Buoy Array

The configuration and proposed location of the wave buoy array would be chosen such that the
effect of energy extraction from the waves by the seaward buoys on the shoreward buoys could
be investigated (Figure 2-2). This would demonstrate the effect of buoy placement on WEC
power generation.

Buoy Anchor

Each WEC buoy would be anchored using a heavily ballasted anchor assembly consisting of two
components. an anchor base plate and anchor weights (Figure 2-4). The anchor base plate would
be ringed by a flange frame that would be rock-bolted to the sea floor (Figure 2-6a). The anchor
base plate would be loaded with 35 to 75 tons (32 to 68 metric tons) of anchor weights. The
anchor weights would prevent vertical movement of the base, and the rock bolts on the anchor
base plate would prevent horizontal movement under design wave conditions with a holding
force up to 100 tons (91 metric tons). The anchor assembly would be designed to resist the
hurricane scenario described in Section 2.2 in order to prevent the buoy from detaching from the
moorings and creating a public safety hazard.

Mooring Clumps

In addition to the buoy anchors, four “mooring clumps’ would be placed on the sea floor to
allow stable mooring of the workboats required for installation and periodic inspection of the
WEC system (Figure 2-7). Each mooring would consist of a 7,000-pound (Ib) (3,175.1-kilogram
[kg]) maximum concrete block, attached to a 100-ft (30.5-m) maximum length of anchor chain
secured taut to a grouted rock bolt sunk into the substratum (Figure 2-8). The chain and rock
bolts are safety measures to prevent the mooring from being dragged long distances across the
bottom if extreme loads are applied to the mooring lines. Calculated maximum area of
movement of the anchor chain is about 1 ft (0.3 m) in the unlikely event that the concrete block
is moved.

During installation, and every other month after installation for the duration of the test period, an
80-ft (24.4-m) boat would transit to the site and attach mooring lines to each of the four floats.
This configuration would provide stability for use of the vessel as a dive platform. The mooring
would ensure that there is no contact with the WEC boys during installation and maintenance.

Equipment Canister

The equipment canister (Figure 2-4) is a conventional underwater pressure vessel that contains
components to produce and control power, including hydraulics, generator, resistors,
transformers, circuit breaker, and computer and data acquisition equipment. Its dimensions are 9
by 7 by 7 ft (2.7 by 2.1 by 2.1 m). The equipment canister would be attached to a base that would
be rock-bolted to the seafloor in a central location between buoys number 1 and 2 (Figure 2-2),
and would have attachment points for the first and second buoys. If required, up to three
canisters would be installed for service to all six buoys, with two buoys attached to each canister.
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Power generated by the components of the equipment canister would be transmitted to shore via
the undersea transmission cable.

The working fluid for the buoy’s power generating system would be a biodegradable hydraulic
fluid consisting of a chemically stable, vegetable oil based liquid. There would be approximately
13.2 to 26.4 gallons (50 to 100 liters) of hydraulic fluid per buoy. The MSDS for the hydraulic
fluid is provided as Appendix G. Antifouling finish would be applied to portions of the
equipment canister including its base.

Undersea Transmission Cable

The generator and high-voltage transformer would be connected to a waterproof and electrically
insulated undersea power transmission cable with an outside diameter of approximately 2.6 in
(66.4 mm). The cable would be enclosed in armoring and covered with an outer sheathing made
of synthetic materials. The cable materials are inert or non-toxic.

In addition to transmitting power to the utility vault, the cable would contain fiber optic or
twisted pair communication lines to transfer data to and from shore equipment. The undersea
cable would be designed to carry 250 kW and transmit power for up to six buoys, as well as
resist the design scenario hurricane described in Section 2.2.

Utility Vault

An onshore concrete utility vault would serve as a junction box between the undersea
transmission cable and the land transmission cable. The vault would be approximately 4 ft wide
by 2 ft long by 3 ft high (1.2 m wide by 0.6 m long by 0.9 m high), maximum size, and weigh
450 |b (204 kg). The cables would be bolted to the utility vault at the entrance and exit points to
prevent movement or tampering. The vault would be placed on a bed of gravel or other porous
material to provide alevel surface and adequate drainage.

Land Transmission Cable

The land transmission cable would be encased in a polyvinyl chloride (PVC) conduit and
elevated off the ground using pedestals placed at intervals along the cable route. The conduit
would run from the utility vault to the equipment shelter at Battery French, following the route
shown in Figure 2-3. The route proceeds east over the slope of the hill behind the Officers
Family Housing area. Where it crosses the dirt path, the conduit would be protected by either
gravel or concrete.

Equipment Shelter

The cable would enter Battery French through a hole cut into an existing wire mesh screen and
doorway. It would be mounted along the length of the main interior corridor wall and exit
through an existing doorway. Battery French would serve as the land based equipment shelter
containing onshore electrical power and control equipment comprised of a computer,
transformer, aternate current/direct current (AC/DC) and DC/DC converters, capacitor bank,
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battery bank and an inverter. Power would be transmitted to the existing electrical grid system
via a cable, which could be installed in existing underground duct banks. Modifications to
Battery French, expected to be minimal, would consist of installing air conditioning, replacing
existing air ducts and improving ventilation, providing access to the shore-based transmission
cable, providing EXIT signs, and reinstalling 115-volt (v) power outlets and lighting. General
cleaning of floors and walls, and the removal of abandoned furnishings, equipment, and fixtures
will occur in the rooms to be used. Interior doors and associated hardware may be replaced to
ensure security.

24.1.3 Installation Procedures
Undersea Transmission Cable

Cable installation procedures are described for the entire cable route with detailed description
provided for the shore-based activities and the first 700 feet. The day before laying the undersea
cable, divers will lay a wire rope along the proposed cable route, determined by previous
surveys, from about the 18- to the 30-ft (5.5- to 9.1-m) water depth, a distance of 700 ft (213.4
m). Using a Differential Globa Positioning System (DGPS), the rope will be placed along the
pre-surveyed cable route. Divers will reposition the wire rope, as needed, to avoid as much
vertical relief and live coral as possible. The wire rope will serve to guide the divers in
positioning the main cable during installation.

The proposed landing point for the cable is adjacent to the northeast corner of the shoreline
revetment at North Beach (Figure 2-9). On the day of installation, a vessel would be anchored
with a four-point mooring directly off the landing site as close as the surf permits (10- to 15-ft
[3- to 4.6-m] water depth, approximately 450 ft [137 m] off shore). The land end of the cable
would be fastened to a cable sled to protect the cable from entangling with undersea boulders
while transiting through the surf zone (Figure 2-6b). The floats on either side of the sled would
assure that the end of the cable floats on the surface as it is pulled to shore. The skid plate on the
bottom of the sled would assist in pulling the cable over the exposed rip-rap and boulders that are
in shallow water. Small floats would be attached to the cable along its length as it is pulled
toward shore to assure that the cable does not contact or drag along the bottom. The sled would
be pulled to shore with a wire winched from the cable-laying vessel and guided by the long arm
of a crane positioned on the revetment. After successful transit through the surf zone, the sled
would be removed and the wire attached directly to the cable.

A turning sheave (right-angle guide), consisting of a 4-ft (1.2-m) wide by 1-ft (0.3-m) high
concrete block, would be placed on shore one day prior to installation. The turning sheave allows
the cable to turn through the angle from the landing point to the utility vault. Once the cable is
temporarily secured at the anchor block, a crew at the vault would strip the armor layer from the
cable and anchor it to the interior of the vault. Simultaneously, two other activities would occur:
(1) astopper would be placed on the cable to hold the cable and the first section of split pipe, and
(2) divers would inspect the cable from the shoreline to approximately 500 ft (152.4 m) seaward
of the initial mooring. The divers would remove the floats and guide the cable to the bottom,
positioning it along the previoudly laid guide wire to assure that no living coral are damaged.
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The vessel would then move seaward from the shore, deploying the cable as it follows the pre-
planned cable route. The vessel’s linear cable winch would allow the cable to be laid with either
tension or dack to assist the divers in guiding the cable into position along the route marked by
the wire rope. Once the vessel has reached the site of buoy number 1, the end of the cable would
be lowered to the bottom.

The undersea cable would be anchored along its entire length by either rock bolts or protective
split pipe, with the type of anchoring and spacing dependent upon the environmental conditions
(e.g., the substrate) (Figure 2-2). The route selected avoids areas of vertical relief to the
maximum extent practicable and utilizes branches of sand deposit that extend seaward from the
beach through the sand channel zone whenever possible (Appendix E).

Divers would set the bolts and encase the cable in the split pipe depending upon seafloor
conditions. The hollow, self-securing rock bolts would be filled with water-sealing grout which
would set within 24 hours. No trenching is required. Anchoring of the cable along its entire route
may be completed following the initia day of installation. During installation, excess cable
would be placed on the seafloor in a figure eight configuration between buoys number 1 and 2
and secured with rock bolts.

Cable Beach Anchor

Once on shore, the cable would be anchored in the natural basalt outcropping using rock bolts
and secured to the entrance of the utility vault (Figures 2-9 and 2-10).

Utility Vault

The utility vault would be constructed off site and trucked in using an existing dirt roadway
leading from the runway. A crane would be used to place the vault onto a maximum 6-in (152-
mm) thick gravel bed covering a maximum 8- by 8-ft (2.5- by 2.5-m) area. The vault box would
be installed shoreward of the beach area, above the high water mark, in the location shown in
Figure 2-9.

Land Transmission Cable

No heavy equipment (e.g., crane and backhoe |oader) would be used to lay the land transmission
cable. To avoid sensitive resources in the project area, equipment would be confined to the
existing dirt roadway to the staging area and proposed staging platform.

Buoy, Anchor, and Canister Installation

The final assembly of the WEC buoys and anchors would occur on O‘ahu at either Honolulu
Harbor or Barbers Point, which would serve as the initial staging area; al deployment activities
and vessels would start out from this point. The selected site at MCBH Kaneohe Bay for the
buoys and anchors would be pre-marked with a marking buoy and identified with latitude and
longitude coordinates. The location would be pinpointed with Global Positioning System (GPS)
navigational systems for accuracy. The actual method of deployment of the buoys and anchorsis
dependent on final design considerations and vessel capabilities.
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The buoy and anchor would be ocean-towed, barged, or trucked from Honolulu Harbor or
Barbers Point. The anchor may be trucked to Kane' ohe Bay, as opposed to towed or barged, to
avoid risk of damage to the buoy and anchor during towing and to avoid higher costs. After
transport to Kane'ohe Bay, the buoy and anchor may remain in the Bay overnight prior to
installation. Prior to deployment, divers will choose the buoy and anchor locations and mark the
sites with rock bolts that will be used to secure the anchors. At the deployment site, the ballast
tanks in the anchor would be flooded with water and the anchor lowered to a pre-determined
location on the seafloor. Tag lines running from the anchor to the rock bolts would be used to
guide the anchor into position at the pre-selected site. Upon satisfactory positioning of the anchor
base, a vessel would lower additional mass down onto the gravity base, and the anchor frame
would be rock-bolted to the seafloor. Following anchor installation, the buoy column would be
winched down from the deployment vessel and connected to the anchor base. Divers would
assist in attaching the buoy column to the anchor.

The canister would be deployed separately from the anchor and buoy. It would be lowered with a
winch to the seafloor and secured with rock bolts. Divers would connect electrical cables and
hydraulic hoses to the canister.

24.1.4 System Monitoring and Protection

A monitoring plan would be developed for the project, subject to approval by the Navy. The
WEC system would be monitored through a combination of automated systems and visual
observations. An automated GPS system within each buoy would continuously provide location
information and alert appropriate personnel if abuoy moves outside of a designated watch circle.
The system would be automatically shut down by an on-board computer system should an
electrical fault occur. The power system of the WEC system would be monitored through a
variety of sensors allowing monitoring of key variables at the shore stations or via a modem.
Presence of the system would be verified at least once every 24 hours through a visual inspection
of the system and its navigational features. Each WEC buoy would have signage normally used
by the USCG indicating, ‘Government Property, Submerged Obstruction.” Buoys for the
mooring clumps would likely be submerged.

Approximately once every two months, a diving inspection of the undersea systems would be
conducted to observe and record system wear and to note potential safety issues not apparent
from other visual and automated monitoring. The WEC system would also be inspected if the
data acquisition and monitoring system indicates any abnormal operational parameters regardless
of the time interval since the last inspection. Land based electrical equipment would be inspected
on aroutine basis, once per month or bi-monthly. Procedures for responding to critical aerts, in
the case of a mooring break, electrical fault, or other aerts or maintenance observations, will be
identified. Monitoring, protection, and response procedures will be identified in the WEC system
operational monitoring and response plan to be approved by the Navy.

Finally, a Memorandum of Agreement (MOA) would be established between the ONR and
MCBH Kaneohe Bay encompassing the WET project.
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2415 System Removal

Upon completion of the WEC system test, the equipment would be removed using operations
similar to those used for installation. If the “ocean-towed” buoy and anchor system is used, the
ballast tanks in the anchor would be filled with air and the buoy and anchor floated off the sea
floor and towed to the staging area. If a non-floating gravity anchor is used, a barge or vessel
with winches, a crane, or lift bags would be used to lift the system out of the water and return it
to the staging area. A beneficial impact would result from the growth of benthic organisms such
as corals on the WEC cable and anchor during the test period. In consultation with NMFS,
USFWS, and DLNR, the Navy will determine at the end of the testing period whether the cable,
buoy anchor system (from the universal joint down), and mooring clump base and anchoring
system should be removed or left in place. All other WEC equipment (i.e., buoys, equipment
canisters, and land based components) would be removed following completion of the test.

2.4.2 AlternativeB: Pearl Harbor

Information for this alternative site was obtained from the following reports: Final
Environmental Impact Statement, Outfall Replacement for Wastewater Treatment Plant at Fort
Kamehameha, Navy Public Works Center, Pearl Harbor, Hawaii (Navy March 2001); Pearl
Harbor Naval Complex Integrated Natural Resource Management Plan (Navy October 2001);
and “Marine Natural Resources Insert for the WET EA” (Navy 2002a) (Appendix D).

24.2.1 General Description and Site Selection Factors

The Pearl Harbor site meets al of the project objectives identified in Section 1.3 and Table 2-1.
Aswith MCBH Kaneohe Bay, this site is conducive to installation of multiple buoys, presenting
the opportunity to observe the effects of more than one buoy on system performance. It provides
good access for installation, operations, and maintenance activities, as well as power grid
connections. The site, which is not a popular recreation area because of its location off of the
Pearl Harbor entrance channel, is used primarily for military ship ingress and egress. The entire
WEC system, including the buoy array, transmission cable, and shoreside equipment, would be
within arestricted area, minimizing risks to system security.

Despite these favorable conditions, the Pearl Harbor site was not selected because it would
provide only a minimal wave energy environment to test the WEC technology and is considered
impractical. The site is exposed to waves with average heights in the range of the minimum 3 ft
(1 m) and less than the optimum 5 ft (1.5 m). In addition, the site is relatively sheltered from
winter storms, and the likelihood that the system would be challenged by storm conditions within
the two- to five-year test period is low.

At the Pearl Harbor site, the undersea cable would be secured to the western side of the Pearl
Harbor entrance channel along the side of the channel (Figure 2-11). The landing site would be
located on the shoreline adjacent to Building 562. Installation of the buoy system would be
conducted over atwo- to five-year period, as described in Sections 1.1 and 1.3.
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2422 WEC System Components

The system components would essentially remain the same as those described in Section 2.4.1.2.
There could be modifications to the design of certain components such as the anchoring of the
undersea cable, buoys, and equipment canister relative to substrate found at the site. The
equipment shelter would be housed at Building 562, on the west shore of the entrance channel.

2.4.2.3 Installation Procedures

Installation procedures would be similar to those described in Section 2.4.1.3. Installation
operations would be coordinated with the appropriate authorities to avoid interference with
harbor operations.

Undersea Transmission Cable

Installation procedures for the undersea transmission cable would be similar to those described in
Section 2.4.1.3, however, they would be modified for site requirements unique to the Pearl
Harbor location (e.g., type of anchoring and spacing needed to secure the cable).

Cable Beach Anchor

A concrete block would be placed on the lawn of Building 562 near the cable landing site to
anchor the cable.

Utility Vault
The prefabricated concrete utility vault would be housed near Building 562.
Land Transmission Cable

The land transmission cable would be encased in a PVC conduit and follow the perimeter of
Building 562 from the utility vault to the area designated as the equipment shelter (Figure 3-6).
Heavy equipment would be used for installation as described in Section 2.4.1.3.

Buoy, Anchor, and Canister Installation

The final assembly of the WEC buoys and anchors would occur on O‘ahu at either Honolulu
Harbor or Barbers Point, which would serve as the initial staging area; al deployment activities
and vessels would start out from this point. The proposed buoy array site at Pearl Harbor would
be pre-marked with marking buoys and identified with latitude and longitude coordinates. The
location would be pinpointed with GPS navigational systems for accuracy. The actual method of
deployment of the buoys and anchors is dependent on final design considerations and vessel
capabilities.
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The buoy and anchor would be ocean-towed, barged, or trucked from Honolulu Harbor or
Barbers Point. Installation procedures would be similar to those described for the Proposed
Action.

24.24  System Monitoring

Monitoring of the system components would be conducted as described in Section 2.4.1.4.

24.25 System Removal

System removal would be conducted as described in Section 2.4.1.5.

2.4.3 Alternative C: No Action

The No Action aternative would not implement the proposed WET test in Hawai‘i. With the No
Action alternative, the Navy would neither satisfy stipulations of the Congressional appropriation
nor meet the stated objectives (purpose) of the Proposed Action in Section 1.3. The No Action
alternative would not prohibit testing of the WEC system elsewhere in the world. However, OPT
would have to find another location, outside of Hawai‘i, to test the WEC system in a high
average annual wave density environment.

2.5 SUMMARY OF THE PREDICTED ENVIRONMENTAL
EFFECTSOF THE PROPOSED ALTERNATIVES

Table 2-2 presents a summary of project alternatives that were considered and their predicted
environmental effects.
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Table 2-2. Comparison of Predicted Environmental Effects

Potential Issue/ Impact

Alternatives

MCBH Kaneohe Bay
Alternative A

Pearl Harbor
Alternative B

No Action
Alternative C

SHORELINE PHYSIOGRAPHY

Impacts of installation and
operation

No significant impacts are expected. The WEC
system would not alter currents or wave
directions and there would be no effects on
shoreline erosion or sand deposition patterns.

Mitigation: none proposed.

Same as Alternative A

No Impacts

Impacts of system removal

No significant impacts are expected. In
consultation with the NMFS, USFWS, and
DLNR, the Navy would determine at the end of
the test period whether equipment installed on
the seafloor should be removed or left in place.
Land equipment would be removed.

Mitigation: none proposed.

Same as Alternative A

No Impacts

OCEANOGRAPHIC CONDITIO

NS

No significant impacts are expected.
Implementing the WET test would not affect
wave scattering and energy absorption.

Mitigation: none proposed.

Same as Alternative A

No Impacts

MARINE BIOLOGICAL RESOURCES

Impacts to threatened and
endangered species and
marine mammals protected
under the MMPA during
installation and operation of
the WEC system

No significant impacts are expected. The
USFWS and NMFS concur that the Proposed
Action is not likely to adversely affect threatened
(green sea turtle) and endangered species
(hawkshill turtle, humpback whale, and Hawaiian
monk seal) under their jurisdictions. Protocols for
avoiding impacts to listed protected species
during installation activities would be specified in
the construction contractor's Best Management
Practices (BMPs). The taking of marine
mammals protected under the MMPA is unlikely.

Mitigation: none proposed.

If selected, the Navy
would initiate informal
Section 7 ESA
consultation. The taking
of marine mammals
protected under the
MMPA is unlikely.

Mitigation: none
proposed.

No Impacts
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Table 2-2. Comparison of Predicted Environmental Effects (continued)

Potential Issue/ Impact

Alternatives

MCBH Kaneohe Bay

Pearl Harbor

No Action

exposure to EMR

scale and limited area of disturbance indicate
that impacts from EMR on marine organisms
would be minor. Impacts of EMR on marine
organisms can be expected to range from no
impact to avoidance (for bottom-dwelling

Mitigation: none proposed.

organisims only) of the vicinity of the WEC cable.

Alternative A Alternative B Alternative C
MARINE BIOLOGICAL RESOURCES (continued)
Impacts of installation and No significant impacts are expected. Minor Minor impacts on coral | No Impacts
anchoring on coral and impacts would occur on coral and benthic and benthic
benthic communities communities along the proposed cable route and | communities would
at the buoy array site. However, installation of occur along the cable
the WEC system has been planned to avoid route. Installation would
areas with high percentages of coral coverage. avoid areas with a high
Mitigation: none proposed. percentage of coral
coverage. The buoy
array site is essentially
devoid of live coral.
Mitigation: none
proposed.
Impacts to HAPC The site is not within an HAPC. Same as Alternative A | No Impacts
Mitigation: none proposed.
Impacts to marine mammals | No significant impacts are expected. Same as Alternative A | No Impacts
or turtles from the risk of Entanglement would be a minimal concern as
entanglement with the cable | c4pje installation would occur in shallow water
and entrapment within the | it adequate tension to allow the torque-
buoy balanced cable to resist forming loops and
contour to the seafloor. Divers would inspect the
cable route once it is placed.
Entrapment of marine mammals or turtles within
the buoy would be of minimal concern since the
interior of the structure is free of obstructions,
sharp edges or corners. As part of thesystems
monitoring plan to be developed by the Navy,
the system will be examined for entrapment of
marine species.
Mitigation: none proposed.
Impacts to marine life from No significant impacts are expected. The small Same as Alternative A | No Impacts
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Table 2-2. Comparison of Predicted Environmental Effects (continued)

Potential Issue/ Impact

Alternatives

MCBH Kaneohe Bay
Alternative A

Pearl Harbor
Alternative B

No Action
Alternative C

MARINE BIOLOGICAL RESO

URCES (continued)

Impacts to marine life and
divers from potential
electrical current leakage

No significant impacts are expected. In the
unlikely event that damage to the cable causes
an electrical fault, transient effects to marine
organisms and divers (mild discomfort) could
occur.

Electroreceptive species would likely detect the
field and be diverted away from the vicinity of the
fault during the short period while the ground
fault system actuates.

Mitigation: none proposed.

Same as Alternative A

No Impacts

Impacts to marine life from
potential heat release

There would be no impacts to marine life from
potential heat release.

Mitigation: none proposed.

Same as Alternative A

No Impacts

Impacts to marine life from
noise generated by the
system

No significant impacts are expected.

Installation noise produced by drilling holes for
rock bolts would be localized, intermittent, and of
short duration.

Operation of the WEC system is expected to
produce a continuous acoustic output similar to,
but in a higher frequency of, ship traffic. It is
unlikely that noise from system installation or
operation would have adverse impacts on
humpback whales, dolphins, and green sea
turtles. The USFWS and NMFS concur with the
Navy that the Proposed Action is not likely to
adversely affect threatened or endangered
species. The taking of marine mammals
protected under the MMPA is unlikely during the
installation and operation of the WEC system.

Mitigation: none proposed.

Same as Alternative A

No Impacts

TERRESTRIAL BIOLOGICAL

RESOURCES

No threatened or endangered species exist on
the proposed project site.

Mitigation: none proposed.

Same as Alternative A

No Impacts
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Table 2-2. Comparison of Predicted Environmental Effects (continued)

Potential Issue/ Impact

Alternatives

MCBH Kaneohe Bay
Alternative A

Pearl Harbor
Alternative B

No Action
Alternative C

LAND AND MARINE RESOURCE USE COMPATIBILITY

500-yd (457-m) buffer imposed by the presence
of the buoy array during the two- to five-year
project duration. These impacts would not be
significant.

Mitigation: none proposed.

recreation because the
area is used primarily
for military ship ingress
and egress and the
area is off-limits to
public access.

Mitigation: none
proposed.

No significant impacts to land and marine No significant impacts No Impacts
resource use are anticipated. Marine resource to land and marine
use incompatibility at the offshore buoy array resource use are
may result in system security risks. The area is anticipated. The
currently open to public access for fishing, proposed project would
boating, and diving. Presently, there are no not interfere with
plans to restrict public access to the buoy array | mission operations at
site. The project would not interfere with mission | Pearl Harbor.
operations at MCBH Kaneohe Bay Mitigation: none
Mitigation: none proposed. proposed.
CULTURAL RESOURCES
There would be no effect on historic properties No impacts on the Pearl | No Impacts
and no impacts to areas within the Mokapu Harbor National Historic
Burial Area (MBA), NRHP Site 50-80-11-1017, Landmark. No other
where Native Hawaiian human remains are likely | cultural resources
to be found. The Hawaii SHPO was consulted on | present.
the P'roposgd Action e_md qoncurred_ with the Mitigation: none
Navy's finding of no historic properties affected. proposed.
Mitigation: none proposed.
INFRASTRUCTURE
No impact Same as Alternative A | No Impacts
Mitigation: none proposed.
RECREATION
There would be impacts to recreation outside the | No impacts to No Impacts
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Table 2-2. Comparison of Predicted Environmental Effects (continued)

Potential Issue/ Impact Alternatives
MCBH Kaneohe Bay Pearl Harbor No Action
Alternative A Alternative B Alternative C
PUBLIC SAFETY
There would be potential impacts to public safety | No impacts to public No Impacts

outside the 500-yd (457-m) buffer imposed by safety because the area
the presence of the buoy array during the two- to | is off-limits to public
five-year test period. access.

Mitigation: Each buoy would have safety lights | Mitigation: similar to
and standard USCG signage. The system would | Alternative A.

be monitored through a combination of
automated system and visual observations. A
response plan would be developed.

VISUAL RESOURCES

Impacts on scenic views would be minimal. Same as Alternative A | No Impacts
Navigational aids from the buoys would extend
approximately 30 ft (9 m) above sea level. At
night, safety lights on the navigational aids would
be visible in the distance.

Mitigation: none proposed.
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CHAPTER 3
AFFECTED ENVIRONMENT

31 INTRODUCTION

Chapter Three describes the affected environment and establishes baseline conditions that are
compared to the aternatives in order to identify environmental consequences (Chapter 4).
Relevant affected and non-affected resources are described for Alternative A: Proposed Action,
Alternative B: Pearl Harbor, and Alternative C: No Action. Relevant affected resources include
shoreline physiography, oceanographic conditions, marine biological resources, terrestrial
biological resources, land and marine resource use compatibility, cultural resources,
infrastructure, recreation, public safety, and visual resources. Relevant non-affected resources
include climate and air quality, currents and tides, tsunamis, hurricanes, geology and soils, water
quality, noise, electromagnetic radiation, and ordnance material.

3.2 DESCRIPTION OF RELEVANT AFFECTED RESOURCES -
ALTERNATIVE A: PROPOSED ACTION

3.2.1  Shoreline Physiography

The proposed project area comprises a portion of MCBH Kaneohe Bay known as “North Beach”
(Figure 1-2). The 8,000-ft (2,439-m) long beach is continuous except for a rock revetment
protecting the seaward end of the main base runway. The 1,100-ft (335-m) revetment protrudes
past the strip of sand beach into the ocean. West of the revetment, the 2,000-ft (610-m) shoreline
is generally undeveloped. East of the revetment, North Beach extends 5,500 ft (1,676 m) east to
the base of the cliffs of Ulupa u Head Crater. The average width of the beach is 50 to 60 ft (15 to
18 m). A band of sand dunes line the shore side of the beach, extending to a military housing
development situated on a bluff over the easternmost 1,000 ft (305 m) of the beach. A 600-ft
(183-m) rock and concrete revetment has been built at the east end of this section.

3.2.2  Oceanographic Conditions

Hawaiian waters consistently have some of the highest wave energy measured in the world. Four
primary wave types are used to characterize Hawai‘i’s wave climate: (1) northeast trade wind
waves, (2) north Pacific swell, (3) south swell, and (4) Kona storm waves.

Northeast trade wind waves are present throughout the year but are most frequent in summer
months (May to October). They result from steady trade winds which blow from the northeast
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over long stretches of ocean. Deepwater trade wind waves typically have periods® of 5 to 8
seconds (s) and heights of 3 to 10 ft (1 to 3 m). The proposed project siteis fully exposed to trade
wind waves.

The north Pacific swell is produced by severe winter storms in the Aleutian area of the north
Pacific and by mid-latitude, low-pressure atmospheric systems. North swells may arrive in
Hawaiian waters throughout the year but are largest and most frequent during the winter months
of October through March. These swells approach from the sector west through north, with
periods of 13 sto 20 s and typical deepwater heights of 4.9 to 9.8 ft (1.5 to 3 m). The proposed
project site is partially sheltered from the approach of the north Pacific swell and only the more
northerly of these swellsinfluence the area.

In addition to the two predominate wave types affecting Hawai‘i’s waters, tropical cyclones or
hurricanes generate large waves that impact Hawai‘i. Although infrequent, these waves present
the worst-case conditions for most coastal areas. Analysis of the waves generated by two recent
hurricanes that impacted O*ahu (Hurricane ‘Iniki in 1992 and Hurricane ‘Iwa in 1982) indicates
that the waves approached from the southeast through west directions. The project site was
relatively sheltered from severe waves during these two hurricanes.

Less intense low-pressure systems (cyclones) of subtropical origin, which usually develop
northwest of Hawai‘i in winter and move slowly eastward, are Kona storms. They are
accompanied by southerly winds, from which the storm derives its name (Kona means “leeward’
in Hawaiian), and by the clouds and rain that have made Kona storms synonymous with bad
weather in Hawai'i (Atlas of Hawaii 1983). The project site is sheltered from direct Kona storm
waves.

Wave heights measured during a 10-month period between August 2000 and June 2001 were
extrapolated to the approximate conditions in 100 ft (30.5 m) of water at the project site (see
Appendix E). The largest significant wave height was calculated to be 13.8 ft (4.2 m), with no
severe storms or hurricanes occurring during the study period.

Estimates of extreme wave conditions, resulting from extreme wind waves and hurricane waves,
predict maximum wave heights at the project site (a 100-ft [30.5-m] water depth) of 15.7 ft
(4.8 m) and 44.6 ft (13.6 m), respectively.

Further information about the oceanographic conditions pertinent to the proposed installation of
the WET system is provided in Appendix E.

3.2.3 MarineBiological Resources

The physical characteristics and associated marine biological resources of the nearshore ocean
bottom off North Beach can be described by several bands, or zones, which approximately
parallel the shoreline and are defined by water depth. The marine biological resources in the

& A wave period is defined as the duration between two up- or two down-crossings of the mean sea level, e.g., the duration

between two successive troughs or two successive crests.
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nearshore ocean zones are described herein. Figure 3-1 provides a cross-sectional depiction of
these zones. The general area of these zones relative to the depth contours are depicted in Figure
3-2. Further information regarding marine biotais provided in Appendices F and H.

3.2.3.1 Sand-Boulder Zone

The ocean bottom just seaward of the beach, from a depth of zero to approximately 12 to 15 ft
(3.7t0 4.6 m), consists of abed of coarse-grain carbonate sand that is kept in a state of continual
resuspension by wave energy (see Appendix H, Figure 3). Interspersed on the sand bed are
boulders that are continually swept by resuspended sand. Some of the boulder riprap that was
used to construct the revetment securing the end of the runway has separated from the structure
and is submerged in the nearshore area. The sandy area immediately off the base runway may
shift seasonally, with the limestone outcrops aternately being buried and exposed. This zone
ranges from awidth of 400 ft (122 m) at the east end of the beach to 700 ft (213 m) near Pyramid
Rock. As aresult of continuous resuspension of sand with passing waves, the substrate from the
shoreline through the sand-boulder zone contains little marine vegetation or coral.

No fish or other marine vertebrates were observed residing in the sand-boulder zone during the
underwater site assessment. Green sea turtles (Chelonia mydas) are known to inhabit the waters
around the project area and feed on limu (seaweed) growing near the shore. False green sea turtle
nests (unfinished nest cavities) have been discovered in this zone. A dead hawksbill turtle
(Eretmochelys imbricata) was reported on shore near the proposed project area. Hawaiian monk
seals (Monachus schauinslandi) are occasionally sighted in the water and on shore near the
project area. Humpback whales (Megaptera novaeangliae) have been observed in waters as
shalow as 15 ft (4.6 m) and throughout the project area from November through April. Tail
slapping, breaching, and pods are routinely observed off MCBH Kaneohe Bay shores. As many
as 15 individuals have been observed at one time. On occasion, humpback whales have been
observed in less than 15 ft (4.6 m) of water along the MCBH Kaneohe Bay coastline (MCBH
2002).

3.2.3.2 Sand Channel Zone

Farther offshore from the sand-boulder zone, the ocean bottom consists of consolidated
limestone bisected by small channels, which vary in width and eventually end in ridge
formations. These spur and groove formations are generally oriented perpendicular to the bottom
contours and the shoreline. Generaly 3 to 4 ft (0.9 to 1.2 m) of relief is present between the
bottom of the channels and the adjacent ridges. While the channel bottoms typically consist of
flat and scoured limestone with a thin veneer of sand, some live coral is present on the ridges.
The sand channel zone transitions from the sand-boulder zone at approximately 12 to 18 ft (3.6
to 5.5 m) and extends to a depth of 30 to 35 ft (9 to 11 m).

The constant state of resuspension in the sand channel zone restricts settlement of bottom
dwelling organisms on both the sand and limestone surfaces. Macrobiota observed in this zone
were scattered heads of the branching coral Pocillopora meandrina, which grow along the
vertical sides of the reef channels (see Appendix H, Figure 4).
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3.2.3.3 Reef Flat Zone

Offshore from the sand channel zone, the emergent reef platform becomes more solid as sand
cover decreases. The spur and groove formations end around the 30- to 35-ft (9- to 11-m) water
depth, and the bottom from that point to approximately the 50-ft (15-m) depth is a wide plateau
of relatively solid, flat [imestone. Some scattered areas of vertical relief exist, generally due to
potholing, coral growth, or the presence of small limestone ridges and ledges. The bottom slope
in this zone is approximately 1 to 70 (rise to run).

The surface of the limestone reef flat consists of a short algal turf that binds a thin layer of
carbonate sediment. Macrobiota in this zone include sporadic heads of the coral P. meandrina
and flat encrustations of the corals Porites lobata, Montipora capitata, Montipora patula, and
Montipora flabellate (see Appendix H, Figures 5 and 6). The dominant algae on the platform are
clumps of the genera Porolithon. Coral growth is greater along the edge of the ledges than the
flat areas, and fish are more likely to frequent the areas of coral growth. Colonies of the coral
Pocillopora eydouxi up to 2 ft (0.6 m) in height occur infrequently in this zone; schools of
alo'ilo'i or damselfish (Dascyllus albisella) reside within the coral. Damselfish are endemic to
the Hawaiian Islands.

3.234 Escarpment Zone

The escarpment zone can be defined from of the 50-ft (15-m) contour to approximately the 90- to
95-ft (27- to 29-m) depth contour. At a depth of 50 to 65 ft (15 to 20 m), the angle of the bottom
increases 25 to 30 degrees. While there are bottom slopes (rise to run) as steep as 1 to 7, no
prominent vertical ledges or wave-cut notches are present in the project area. The bottom is
relatively flat limestone with widely scattered areas of vertical relief.

In many areas around O‘ ahu, wave-cut notches at the 60-ft (18-m) depth, created during a lower
stand of sea level, serve as preferred habitat for fish and turtles. These areas are considered
HAPC. However, as described above, the project site seafloor at this depth (escarpment zone)
does not have the characteristics of a wave-cut notch. Hence, the escarpment zone is not
considered an HAPC.

The primary macrobiota on the escarpment is the flat encrusting cora M. capitata. In some
localized areas, this species covers up to 50 percent of the substrate (see Appendix I, Figures 7
and 8). The following fish were observed in the escarpment zone during the underwater site
assessments. ta'ape or blue-lined snapper (Lutjanus kasmira), ala'ihi or crown squirrelfish
(Sargocentron diadema), yellowstripe squirrelfish (Sargocentron ensiferum), ‘u‘u or bigscale
soldierfish (Myripristis berndti), kumu or whitesaddle goatfish (Parapeneus porphyreus),
lauwiliwili or milletseed butterflyfish (Chaetodon miliaris), kikakapu or multiband or pebbled
butterflyfish (Chaetodon multicinctus), lau‘'i pala or yellow tang (Zebrasoma flavescens), papio
or ‘omilu or bluefin trevaly (Caranx melampygus), and damselfish. Of these species, the
milletseed butterflyfish, multiband butterflyfish, and damselfish are known to be endemic to the
Hawaiian Islands.
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3.2.35 Deep Reef Platform Zone

From the bottom of the escarpment zone, the bottom slopes gradualy to a depth of
approximately 100 ft (30.5 m) where it becomes almost featureless (Appendix H, Figure 9).
Thereisathin veneer of sand 1 to 2 in (25.4 to 50.8 mm) thick bound to the pitted, flat limestone
surface by a thin veneer of algal turf in some areas. The bottom topography remains relatively
constant and barren through the depth range of the zone.

The predominant macrobiota are scattered heads of the coral P. meandrina and flat encrustations
of the coral M. capitata. Macrobiotic composition varies from relatively high coral cover above
the 95-ft (29-m) depth contour to relatively little cover below this boundary. Other species
known to transit the area at this depth include humpback whales, green sea turtles, and Hawaiian
monk seals. Fish and turtle species tend to aggregate in areas of higher relief than that found in
the proposed project area.

3.2.3.6 Undercut Ledges

At severa locations at the eastern end of the deep reef platform, a system of small undercut
ledges runs parallel to the depth contours (Figure 3-2). A ledge with an approximate length of
25 ft (7.6 m) exists at the 93-ft (28.3-m) depth and a 150-ft (45.7-m) long ledge system exists
around the 100-ft (30.5-m) depth contour.

Increased populations of fish and coral occur around the ledges (Appendix H, Figure 10).
Species of reef fish observed during the underwater site assessments included blue-lined snapper,
squirrelfish, goatfish, milletseed butterflyfish, multiband butterflyfish, and yellow tang. The
predominant coral was the encrusting form of M. capitata, which covered large areas of the
upper lips of the undercut ledges.

Undercut ledges can be designated as HAPC; however, based on the relatively small size of these
ledges, they would not fall under this classification (Appendix H). While several species of sea
urchins are present along these undercut ledges, other invertebrates have not been identified in
the area.

3.23.7 Threatened or Endangered Species

Species listed under the ESA as threatened or endangered, and listed as threatened or endangered
by the State, include the threatened green sea turtle, endangered hawkshill turtle, endangered
humpback whale, and endangered Hawaiian monk seal.

The green sea turtle occurs commonly throughout the Hawaiian Islands. While no turtles were
observed during the underwater site assessments, existence of the green sea turtle and hawkshill
turtle in the waters and nearshore areas around the project area has been documented (MCBH
2002; MCBH 2001). Preferred forage species of algae were not found in the proposed project
area, and the physical structures of the reef surface in the project area are not considered
preferred resting habitat for turtles.
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Endangered humpback whales transit the project area seasonaly. Humpback whale activity in
the project areais described in Section 3.2.3.1.

Endangered Hawaiian monk seals have infrequently been observed near the project area. An
average of three sightings a year occur on the shoreline and in nearshore waters. No monk seals
were observed during the underwater site assessments for this proposed project.

3.23.8 Commercial, Subsistence, and Recreational Species

Fish such as ono or wahoo (Acanthocybium solandri), aku or skipjack tuna (Katsuwonus
pelamis), and moano ukali-ulua or goat fish (Parupeneus cyclostomus) typically occur along the
100-ft (30.5-m) depth contour in the project area. For