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APPENDIX C
ENVIRONMENTAL LAWS AND
REGULATIONS CONSIDERED

The following Federal environmental laws and regulations were reviewed to assist in
determining the significance of environmental impacts under the National Environmental
Policy Act (NEPA).

GENERAL

NEPA (42 USC 4321 et seq.) is the basic U.S. charter for protection of the environment.

It establishes policy, sets goals, and provides means for carrying out the policy. NEPA is a
procedural statute, requiring that federal agencies consider the environmental effects of
their actions when making decisions. NEPA procedures must ensure that environmental
information is available to public officials and citizens before decisions are made and before
actions are taken. Accurate scientific analysis, expert agency comments, and public
scrutiny are essential to implementing the NEPA. The NEPA process is intended to help
public officials make decisions that are based on understanding of environmental
consequences, and take actions that protect, restore, and enhance the environment.

The Council on Environmental Quality Regulations (40 CFR 1500-1508) provide guidance
for implementing the procedural provisions of the NEPA and are binding on federal
agencies. Executive Order 11514, Protection and Enhancement of Environmental Quality
(as amended by Executive Order 11991), Department of Defense (DOD) Instruction
4715.9, Environmental Planning and Analysis, and Naval Operations Instruction
(OPNAVINST) 5090.1B, Environmental and Natural Resources Planning Manual, provide
further direction to Federal agencies so they understand how to comply with the
procedures and achieve the goals of the NEPA process.

WATER QUALITY

The objective of the Clean Water Act (33 USC 1251 et seq.) is to restore and maintain the
chemical, physical, and biological integrity of the nation's waters.

The Clean Water Act prohibits any discharge of pollutants into any public waterway unless
authorized by a permit (33 USC 1342, 1343). Under the Clean Water Act, the National
Pollutant Discharge Elimination System (NPDES) permit establishes precisely defined
requirements for water pollution control.

Under the Clean Water Act, the U.S. Environmental Policy Act (EPA) is the principal
permitting and enforcement agency for NPDES permits. This authority may be delegated
to the states.
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The Clean Water Act requires all branches of the Federal government involved in an
activity that may result in a point-source discharge or runoff of pollution to U.S. waters to
comply with applicable Federal, interstate, state, and local requirements.

The Rivers and Harbors Appropriation Act of 1899 (33 USC 403 et seq.) regulates the
disposal of materials into the rivers and harbors of the United States. Section 10 of the
Act prohibits the unauthorized obstruction or alteration of any navigable water of the U.S.,
and requires a permit from the Army Corps of Engineers for the construction of any
structure or the accomplishment of any other work affecting the course, location,
condition, or physical capacity of such waters.

MARINE BIOLOGICAL RESOURCES

The Endangered Species Act (16 USC 1531 et seq.) declares that it is the policy of
Congress that all Federal departments and agencies shall seek to conserve endangered
species and threatened species. Further, the Act directs Federal agencies to use their
authorities in furtherance of the purposes of the Act.

Under the Endangered Species Act, the Secretary of the Interior creates lists of endangered
and threatened species. The term endangered species means any species which is in
danger of extinction throughout all or a significant portion of its range. The Act defines a
threatened species as any species that is likely to become an endangered species within
the foreseeable future throughout all or a significant portion of its range.

A key provision of the Endangered Species Act for Federal activities is Section 7
consultation. Under Section 7 of the Act, every Federal agency must consult with the
Secretary of the Interior, U.S. Fish and Wildlife Service (USFWS), to ensure that any
agency action (authorization, funding, or execution) is not likely to jeopardize the continued
existence of any endangered or threatened species or result in the destruction or adverse
modification of habitat of such species.

Through the Fish and Wildlife Conservation Act (16 USC 2901 et seq.), Congress
encourages all Federal departments and agencies to utilize their statutory and
administrative authority, to the maximum extent practicable and consistent with each
agency's statutory responsibilities, to conserve and promote conservation of nongame fish
and wildlife and their habitats. Further, the Act encourages each state to develop a
conservation plan.

The Fish and Wildlife Coordination Act (16 USC 661 et seq.) requires a Federal department
or agency that proposes or authorizes the modification, control, or impoundment of the
waters of any stream or body of water (greater than 10 acres [4.1 hectares]), including
wetlands, to first consult with the USFWS. Any such project must make adequate
provision for the conservation, maintenance, and management of wildlife resources. The
Act requires a Federal agency to give full consideration to the recommendations of the
USFWS and to any recommendations of a state agency on the wildlife aspects of a project.
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The Migratory Bird Treaty Act (16 USC 703-712) protects many species of migratory
birds. Specifically, the Act prohibits the pursuit, hunting, taking, capture, possession, or
killing of such species or their nests and eggs. The Act further requires that any affected
Federal agency or department must consult with the USFWS to evaluate ways to avoid or
minimize adverse effects on migratory birds.

The Marine Mammal Protection Act (16 USC 1361 et seq.) establishes a moratorium on
the taking and importation of marine mammals and marine mammal products. The Marine
Mammal Commission, which was established under the Act, reviews laws and international
conventions, studies world-wide populations, and makes recommendations to Federal
officials concerning marine mammals.

The National Marine Sanctuaries Act (16 USC 1431 et seq.), which is Title lll of the
Marine Protection, Research, and Sanctuaries Act of 1972, seeks to enhance both public
awareness and conservation of the marine environment. The purposes and policies of the
Act are to identify areas of national significance, to provide coordinated management of
these marine areas, to support scientific research of these areas, to enhance public
awareness of the marine environment, and to facilitate public use of marine resources
when not in conflict with the other policies.

The Ocean Dumping Act (33 USC 1401 et seq.), which is Title | of the Marine Protection,
Research, and Sanctuaries Act, governs the disposal of all materials into the ocean,
including sewage sludge, industrial waste, and dredged materials. Amendments in 1980
also prohibited the ocean dumping of radiological, chemical, or biological warfare agents or
high-level radioactive wastes. Further amendments in 1983 prohibited the issuance of
permits authorizing the ocean dumping of any low-level radioactive wastes or radioactive
waste materials, unless certain requirements were met.

HEALTH AND SAFETY

The purpose of the Occupational Safety and Health Act (29 USC 651 et seq.) is to assure,
so far as possible, every working man and woman in the nation safe and healthful working
conditions and to preserve human resources. Regulations implementing the Act are found
at 29 CFR, Parts 1900-1990.

The Act further provides that each Federal agency has the responsibility to establish and
maintain an effective and comprehensive occupational safety and health program that is
consistent with national standards. Each agency must:

Provide safe and healthful conditions and places of employment
Acquire, maintain, and require use of safety equipment

Keep records of occupational accidents and illnesses

Report annually to the Secretary of Labor
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Finally, Section 126 of the Superfund Amendments and Reauthorization Act of 1986
(SARA) (29 USC Section 655 note) requires the Occupational Safety and Health
Administration to issue regulations specifically designed to protect workers engaged in
hazardous waste operations. The hazardous waste rules include requirements for hazard
communication, medical surveillance, health and safety programs, air monitoring,
decontamination, and training.

HAZARDOUS MATERIALS AND HAZARDOUS WASTES

Under the Resource Conservation and Recovery Act (RCRA) (42 USC 6901 et seq.),
Congress declares the national policy of the United States to be, whenever feasible, the
reduction or elimination, as expeditiously as possible, of hazardous waste. Waste that is
nevertheless generated should be treated, stored, or disposed of so as to minimize the
present and future threat to human health and the environment.

The RCRA defines waste as hazardous through four characteristics: ignitability,
corrosivity, reactivity, or toxicity. Once defined as a hazardous waste, the RCRA
established a comprehensive cradle-to-grave program to regulate hazardous waste from
generation through proper disposal or destruction.

The RCRA also establishes a specific permit program for the treatment, storage, and
disposal of hazardous waste. Both interim status and final status permit programs exist.

The RCRA defines solid waste as any garbage, refuse, or sludge from a waste treatment
plant, water supply treatment plant, or air pollution control facility and other discarded
material, including solid, liquid, semi-solid, or contained gaseous material resulting from
industrial, commercial, mining and agricultural operations and from community activities.
To regulate solid waste, the RCRA provides for the development of state plans for waste
disposal and resource recovery. The RCRA encourages and affords assistance for solid
waste disposal methods that are environmentally sound, maximize the utilization of
valuable resources, and encourage resource conservation. The RCRA also regulates mixed
wastes. A mixed waste contains both a hazardous waste and radioactive component.

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
(42 USC 9601 et seq.)-commonly known as Superfund-provides for funding, cleanup,
enforcement authority, and emergency response procedures for releases of hazardous
substances into the environment.

The CERCLA covers the cleanup of toxic releases at uncontrolled or abandoned hazardous
waste sites. By comparison, the principal objective of the RCRA is to regulate active
hazardous waste storage, treatment, and disposal sites to avoid new Superfund sites. The
RCRA seeks to prevent hazardous releases; a release triggers the CERCLA.

The goal of the CERCLA-mandated program (Superfund) is to clean up sites where releases
have occurred or may occur. A trust fund supported, in part, by a tax on petroleum and
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chemicals supports the Superfund. The Superfund allows the Government to take action
now and seek reimbursement later.

The CERCLA also mandates spill-reporting requirements. The Act requires immediate
reporting of a release of a hazardous substance (other than a Federally permitted release) if
the release is greater than or equal to the reportable quantity for that substance.

Title 11l of the Superfund Amendments and Reauthorization Act (SARA) (42 USC 9601 et
seq.) is a freestanding legislative program known as the Emergency Planning and
Community Right to Know Act (EPCRA) (42 USC 11001 et seq.). The Act requires
immediate notice for accidental releases of hazardous substances and extremely hazardous
substances; provision of information to local emergency planning committees for the
development of emergency plans; and availability of Material Safety Data Sheets,
emergency and hazardous chemical inventory forms, and toxic release forms.

The EPCRA requires each state to designate a state emergency response commission. In
turn, the state must designate emergency planning districts and local emergency planning
commissions. The primary responsibility for emergency planning is at the local level.

The Pollution Prevention Act of 1990 (42 USC 13101 et seq.) established that pollution
should be prevented at the source, recycled or treated in an environmentally safe manner,
and disposed of or otherwise released only as a last resort. Executive Order 12856,
"Federal Compliance with Right-to-Know Laws and Pollution Prevention Requirements,"
commits Federal agency planning, management, and acquisition to the Pollution Prevention
Act of 1990. It also requires all Federal facilities to comply with the EPCRA, develop a
written pollution prevention strategy emphasizing source reduction, and develop voluntary
goals to reduce total releases and off-site transfers of Toxic Release Inventory toxic
chemicals by 50 percent by 1999.

The Toxic Substances Control Act (TSCA) (15 USC 2601 et seq.) authorizes the
administrator of the EPA broad authority to regulate chemical substances and mixtures
which may present an unreasonable risk of injury to human health or the environment.

Under the TSCA the EPA may regulate a chemical when the administrator finds that there
is a reasonable basis to conclude that the manufacture, processing, distribution in
commerce, use, or disposal of a chemical substance or mixture poses or will pose an
unreasonable risk of injury to health or the environment.

Under the TSCA the EPA administrator, upon a finding of unreasonable risk, has a number
of regulatory options or controls. The EPA's authority includes total or partial bans on
production, content restrictions, operational constraints, product warning statements,
instructions, disposal limits, public notice requirements, and monitoring and testing
obligations.
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The TSCA Chemical Substance Inventory is a database providing support for assessing
human health and environmental risks posed by chemical substances. As such, the
inventory is not a list of toxic chemicals. Toxicity is not a criterion used in determining the
eligibility of a chemical substance for inclusion on the inventory.

AIRSPACE

The Federal Aviation Act of 1958 gives the Federal Aviation Administration (FAA) sole
responsibility for the safe and efficient management of all airspace within the continental
United States, a responsibility that must be executed in a manner that meets the needs of
all airspace users, both civil and military. The FAA's policy on airspace is implemented by
FAA Order 1000.1A and is stated in FAA Handbook 7400.2C, Procedures for Handling
Airspace Matters, as follows:

The navigable airspace is a limited national resource, the use of which Congress has
charged the FAA to administer in the public interest as necessary to insure the
safety of aircraft and the efficient utilization of such airspace. Full consideration
shall be given to the requirements of national defense and of commercial and
general aviation and to the public right of freedom or transit through the airspace.
Accordingly, while a sincere effort shall be made to negotiate equitable solutions to
conflicts over its use for non-aviation purposes, preservation of the navigable
airspace for aviation must receive primary emphasis. (FAA Order 7400.2C CHG
4 Section 1006, 1991)

The FAA regulates military operations in the National Airspace System through the
implementation of FAA Handbook 7400.2 and FAA Handbook 7610.4G, Special Military
Operations. The latter was jointly developed by the Department of Defense (DOD) and
FAA to establish policy, criteria, and specific procedures for air traffic control planning,
coordination, and services during defense activities and special military operations.

Part 7 of FAA Handbook 7400.2 contains the policy, procedures, and criteria for the
assignment, review, modification, and revocation of special use airspace. Special use
airspace, including prohibited areas, restricted areas, military operations areas, alert areas,
and controlled firing areas, is airspace of defined dimensions wherein activities must be
confined because of their nature, or wherein limitation may be imposed upon aircraft
operations that are not a part of those activities, or both (FAA Order 7400.2C CHG 4,
1991).

DOD policy on the management of special use airspace is essentially an extension of FAA
policy, with additional provisions for planning, coordinating, managing, and controlling
those areas set aside for military use. Airspace policy issues or interservice problems that
must be addressed at the DOD level are handled by the DOD Policy Board on Federal
Aviation, a committee composed of senior representatives from each service. However,
airspace action within the DOD is decentralized, with each service having its own central
office to set policy and oversee airspace matters.
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Executive Order 10854 extends the responsibility of the FAA to the overlying airspace of
those areas of land or water outside the jurisdiction of the United States. Under this order,
airspace actions must be consistent with the requirements of national defense, must not
be in conflict with any international treaties or agreements made by the United States, nor
be inconsistent with the successful conduct of the foreign relations of the United States.
Accordingly, actions concerning airspace beyond U.S. jurisdiction (12 miles [19
kilometers]) require coordination with the DOD and State Department, both of which have
preemptive authority over the FAA (FAA Order 7400.2C, CHG 4, Section 1009, 1991).

Part 7 of FAA Handbook 7400.2 contains the policy, procedures, and criteria for the
assignment, review, modification, and revocation of special use airspace overlying water,
namely, warning areas. A warning area is airspace of defined dimensions over
international waters that contains activity which may be hazardous to nonparticipating
aircraft. Because international agreements do not provide for prohibition of flight in
international airspace, no restriction of flight is imposed. The term "warning area" is
synonymous with the International Civil Aviation Organization term "danger area" (FAA
Order 7400.2C CHG 4, Section 7400, 1991).

Navy OPNAYV Instruction 3770.2H, Airspace Procedures Manual (1994), prescribes the
Navy's airspace management procedures and delineates responsibilities for airspace
planning and administration.
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Purpose

This Location Assessment was conducted to quickly evaluate the site characteristics of
five candidate shallow-water recovery sites, or berthing sites, selected by the Navy to
perform recovery operations on Ehime Maru. This study supports the environmental
assessment (EA) for the recovery operations and resulted in a recommendation as to which
of the candidate shallow-water work sites should be advanced as the “preferred action”
and “alternative sites” for inclusion in the EA.

The EA was prepared under an extremely compressed schedule in order to achieve the
most favorable weather period (and sea state) for performing the recovery operation (July—
October). Since time was of the essence and a suitable number of alternative sites had
been identified by the Navy, it was deemed unnecessary to identify additional candidate
sites. Instead, the location assessment concentrated solely on evaluating the comparative
attributes of the Navy-picked candidate shallow-water recovery sites in order to support a
ranking and decision.

Background

When the decision was made to attempt the recovery of Ehime Maru, Naval Sea Systems
Command (NAVSEA) Supervisor of Salvage (SUPSALV), Mobile Diving and Salvage Unit
One (MDSU-ONE), and Pacific Fleet (PACFLT) maintenance personnel developed a
preliminary slate of sites that could potentially serve as shallow-water work sites for the
recovery operations. The locations were selected based on their extensive knowledge of
Hawaiian coastal waters and their understanding of the engineering requirements for the
recovery operation. The early mission critical requirements of the shallow-water recovery
sites included:

m  An expanse of relatively flat seafloor at about 115 feet of sea water (FSW) (35
meters) (sufficient depth of water to clear the vessel, spreader beam, support
barge and associated rigging)

Favorable sea state (to minimize diver safety issues)

A relocation transit corridor with minimal seafloor relief (to minimize the
potential for seafloor collision while towing and to minimize adjustments to the
lift rigging)

m  Reasonable proximity to Navy support and emergency services
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Based on professional judgment, the Navy identified five candidate shallow-water recovery
sites as potentially suitable to achieve the recovery operations (figure D-1):

m  Reef Runway—On the southern coast of Oahu at approximately the mid-point of
the Reef Runway, Honolulu International Airport (21° 17.6° N/ 157° 55.8" W)
(figure D-2)

m  Ewa Beach—a site approximately 3.3 nautical miles (nm) (6 kilometers [km])
west—southwest from the mouth of Pearl Harbor, Oahu (21° 17.5 N/ 158°
00.8’ W) (figure D-3)

m  Waianae Coast—a site approximately 1 nm (91.8 km) northwest of Barber’s
Point Harbor, Oahu (21° 19.8” N/ 158° 08.3’ W) (figure D-4)

m  Penguin Bank—a shoal approximately 28 nm (51 km) southwest of Pearl Harbor,
situated in the open channel west of Molokai (20° 53.5” N/ 157° 45.0° W)
(figure D-5)

m  SW Molokai—approximately 1.9 nm (3.5 km) east—southeast of Laau Pt., in the
lee of Molokai (21° 05.0° N/ 157° 17.0° W) (figure D-6)

Referenced figures D-2 through D-6 are attached at the end of this report.

Findings

Based on the scoring methodology described later in this report, Reef Runway was clearly
rated as the preferred site. The Reef Runway Site rated a weight-adjusted score of 3.88
(out of a possible 5.00). Reef Runway scored well based on the attributes of its transit
corridor (direct with favorable seafloor profile); its historically disturbed environmental
setting; proximity to Pearl Harbor (where the Navy can provide more responsive security,
technical, and emergency services); and its position relative to tower controlled airspace of
Honolulu International Airport, which ensures a high degree of enforcement of low-flying
aircraft.

The next highest ranked alternatives were scored 2.96 and 2.86 for Ewa Beach and
Waianae Coast, respectively. It is recommended that Ewa Beach and Waianae Coast be
retained for further analysis. Ewa Beach shares many of the logistical attributes of Reef
Runway in being close to Pearl Harbor; however, it rates slightly lower due to increased
seafloor relief along the transit route, slightly rougher sea states, observed listed species,
and close proximity to aquaculture farming. Attributes of Waianae Coast include the best
seafloor conditions for stabilizing the vessel hull, enforceable airspace, and acceptable sea
states for transit and recovery operations.

It is recommended that Southwest Molokai and Penguin Bank be dropped from further
consideration. On the five-point scale, Southwest Molokai and Penguin Bank scored 2.27
and 2.25, respectively. Both Penguin Bank and Southwest Molokai are within the
Hawaiian Islands National Humpback Whale Marine Sanctuary. In addition, the Penguin
Bank seafloor is below the preferred depth for the recovery operation; plus, it is situated in
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the open channel, an area of extremely volatile sea state. Southwest Molokai was also
considered unsuitable due to the dangerously shallow transit route the vessel would have
to take across Penguin Bank, its relatively pristine environmental setting, and the difficulty
of providing support and emergency services for a moderately long-term operation.

Study Approach
The study was conducted using a systematic approach:

m  Program goals were developed in discussion with NAVSEA SUPSALV and
PACFLT Maintenance management.

Program goals were translated into workable objectives and technical criteria.

Metrics were developed to support the criteria that were consistent and relevant
to the evaluation.

m Interviews were conducted with knowledgeable civilian, military, contractor and
agency personnel, and data was collected to support the criteria requirements.

m Criteria were applied in a systematic way in order to evaluate the relative
opportunities and constraints of each candidate site.

m  Weights and scores were developed to reflect the value of each criterion relative
to the overall set.

m  Sensitivity analyses were performed to evaluate the relative biases and effects
of various weighting factors.

m Rank ordering of the shallow-water recovery sites was performed to support a
recommendation for inclusion into the EA for further study.

Concurrent with, and closely following this study, field surveys were performed consisting
of spot dives, controlled subsurface video transects, and detailed fathometric soundings
done on three of the locations (Reef Runway, Ewa Beach, and Waianae Coast). Only
individual dive reports (spot observations) were available at the time of this study.

Study Assumptions

Study Elements

The recovery operation is very complicated and encompasses many work stages described
in detail in the EA Description of Proposed Action and Alternatives. This study addresses
two aspects of the recovery:

1. The evaluation and selection of a shallow-water recovery site

2. The evaluation of transit routes from the current deep water position (accident site)
to the shallow-water recovery sites (berth sites)

The deep-water relocation site was not a focus of this study because there were few, if
any, discriminating factors that would support the distinction among alternative sites at
this stage.
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Study Area

Each shallow-water recovery site was initially defined as a 1,000-foot by 1,000-foot (300-
meter by 300-meter) plot. The center point of the plot was the latitude/longitude
coordinates provided by the Navy (listed above). The plot reflects a rough estimate of the
size of the diving barge, plus the estimated spread of the mooring lines. There was some
margin provided to allow for flexibility in adjusting the footprint of the vessel (191 feet by
30.5 feet [57.9 meters by 9.2 meters]) within the plot. A detailed mooring plan is
provided in section 2.0 of the EA. At the time of the final report, the mooring footprint
had grown to roughly twice the original dimensions.

Weather

The study was predicated on average meteorological conditions for the period July through
October provided by the Navy’s Meteorology and Oceanography Center in Pearl Harbor.
Many factors in this study are tied to the “sea state,” a seaman’s term for the combination
of swell and wind. During the summer months, Hawaiian weather is dominated by
moderate trade wind flows. Trade wind flows occur 90% of the time producing average
winds from the east-northeast at 10 to 15 knots (20 to 30 kilometers per hour) during
July, August, and September and increase to 10 to 20 knots (20 to 40 kilometers per
hour) during October. Average seas during this period are to the west—southwest at 3 to
6 feet (1 to 2 meters) during July, August, and September, and 4 to 7 feet (1.2 to 2.1
meters) during October. There was no information available on average sea states
(categories) for this period; however, wind speeds and wave heights of this nature are
correlative with sea states of 2 to 4. Local mariners familiar with weather conditions at
each of the candidate shallow-water recovery sites provided a “seaman’s eye” for input to
the sea states at each of these sites.

Kona winds frequently occur during the winter, in the months of November through
February. These winds are primarily from the south and have associated waves from the
southeast and west with heights of 10 to 15 feet (3 to 5 meters). The implication of this
change is that prevailing sea states can change dramatically, and accidental oil spills,
which would normally flow offshore, could flow onshore and become problematic. The
initial vessel lift and relocation to the shallow-water recovery site will be done only when
there is a forecasted period of stable weather. The recovery operations would be subject
to typical and atypical weather conditions.

Seafloor Conditions

Although the gross physical attributes of each site can be characterized by analyzing maps,
literature, and interview data, detailed follow-on surveys must be performed in order to
validate bottom sediments and profile, environmental conditions, and presence of critical
seafloor structures, such as buried cables, fueling lines, sewers, etc. Seafloor profiling
was scheduled along the transit routes to identify obstacles to vessel towing.
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Evaluative Criteria

Development of Goals for the Location Assessment

Based on stated goals of NAVSEA and PACFLT management, the following goals and
objectives were established for this study:

Maximize dive team safety

— Minimize operating risks to divers at shallow-water recovery sites
— Maximize the probability of stabilizing the vessel

— Minimize disruption to diver communications

— Maximize emergency response capabilities

Maximize probability for successful lift and relocation operations

- Minimize transit risk
— Maximize technical support to the recovery operations

Maximize public health and safety

— Minimize intrusions from inquiring public during recovery operations
— Minimize the potential for public exposure to accidental releases

Minimize environmental impacts
— Minimize the potential for environmental effects due to accidental spills

Evaluative Criteria Application and Analysis

The following section describes the criteria and measures supporting each of the program
goals and objectives mentioned above. Following each criterion, a short analysis is
provided which describes the appropriate score.

Goal 1—Maximize Dive Team Safety

Objective: Minimize Operating Risks to Divers at Shallow-Water Recovery Site

Criterion: Prefer shallow-water recovery sites where prevailing wind and sea state
is favorable to diving operations.

Rationale: Wave height and wind can complicate barge and diving
operations, resulting in a higher accident incident rate.

Metric: Sea state charts from U.S. Navy Dive Manual, SS521-AG—PRO-010;
January 1999.

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following prevailing conditions as assessed by a seaman’s eye:

Score 5—Sea state “0” (ripples with scales, but without foam crests);
light air << 2 knots.
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Score 4—Sea state “1” (small wavelets still short but more
pronounced; crests have a glassy appearance but do not break); light
breeze << 5 knots.

Score 3—Sea state “2” (large wavelets, crests begin to break; foam
of glassy appearance, perhaps scattered whitecaps); gentle breeze
<<10 knots.

Score 2—Sea state “3” (small waves, becoming longer; fairly frequent
whitecaps), moderate breeze 11 to 16 knots.

Score 1—Sea states “4” and greater (larger than moderate waves
taking a more pronounced long form; many white caps are formed,;
chance of spray); fresh breeze to hurricane = 16 knots.

Analysis: Since site specific data were not available for each individual site,
the following sea states were assessed based on the “seaman’s eye”
approach:

Reef Runway—Generally sea states 3, and on windy days, sea state
4; Score 2

Ewa Beach—Generally sea states 3 to 4; Score 2

Waianae Coast—Leeward coast of Barber’s Point provides wind
shadow; generally sea state 2; Score 3

Penguin Bank—Exposed to open channel; sea state 4 plus; Score 1

SW Molokai—Leeward coast of Molokai; generally sea states 2-3;
Score 3

Objective: Maximize the Probability of Stabilizing the Vessel at the Shallow-Water
Recovery Site

Criterion: Prefer shallow-water recovery sites with flat bottoms with sandy
substrate of sufficient thickness to promote vessel embedment.

Rationale: Flat, sandy bottom conditions are preferred for stabilizing the
vessel during recovery operations. A hard surface, uneven surface (local
relief) or tilting surface gradient, may trigger the need for secondary support
systems including sand bags, cradles or anchoring systems to ensure vessel
stability. Mud bottoms are least preferred due to the amount of force
necessary to overcome the mud suction following recovery operations.

Metric: Average seafloor gradients in percent (down slope from 72 FSW to
100 FSW) [22 to 30 meters]; local relief (surface features/perturbations,
e.g., coral heads) in feet/ meters; and bottom sediment types (rock/coral,
sand, or mud) as observed from preliminary dive observations.
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Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—Seafloor gradients << 3%; minimal local relief (< 1 ft)
[0.3m]; and sand blanket of greater than 2 feet [0.6m].

Score 4—

Score 3—Seafloor gradients = 3 << 6%; moderate local relief (=1 <
3 feet) [= 0.3m << 1 meter]; sand blanket/veneer and/or rubble over
exposed coral or rock.

Score 2—

Score 1—Seafloor gradients = 6%; significant relief (= 3 feet)
[1 meter]; mud bottom.

Note: Intermediate scores (Scores 2 and 4) can be achieved by
combinations of category attributes.

Analysis: Assessment made from initial dive reports and interpolation of
bathymetric maps.

Reef Runway—Seaward gradient is approximately 4 to 5%; an
ancient shoreline escarpment bisects the site at approximately 70 to
85 feet (21 to 25.7 meters); gradients appear to get slightly steeper
below the escarpment but bottom conditions get sandier; local relief
generally ranges from O to 2 feet (O to 0.6 meters); much of the site
is covered with patches of sand (less than 6 inches) mixed with coral
rubble over rock; Score 3

Ewa Beach—Seaward gradient appears to range from approximately
4.6 to 8.4%; local relief is generally less than 1 foot (0.3 meters);
hard sand with shells and silt; Score 2

Waianae Coast—Seaward gradient is relatively flat at 1.3 to 2.0%;
local relief appears to be generally less than 1 foot (0.3 meters),
however, local coral in-shore increase relief at 2 to 3 feet (0.6-1
meters) in height. Extensive sand cover; Score 4

Penguin Bank—Seafloor gradient roughly flat; local relief is predicted
to be significant, with coral heads and general hard coral surface;
Score 1

SW Molokai—Seaward gradient appears mild at << 3%; local relief is
unknown as are bottom sediments; Score 3 (preliminary)

D-10
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Criterion: Prefer shallow-water recovery sites where bottom currents are minimal.

Rationale: Bottom currents can increase the risk of diving operations by
potentially destabilizing the vessel while at berth. In addition, stiff bottom
currents force the diver to wear additional weights, forcing the diver to exert
more energy and decreasing their ability to “off gas” nitrogen in the blood
stream.

Metric: Bottom current velocities in knots from MK 21 Mod 1 General
Characteristics; U.S. Navy Dive Manual, SS521-AG—PRO-010; January
1999

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5— << 1.0 knots

Score 4-

Score 3— = 1.0 < 1.5 knots
Score 2-

Score 17— = 1.5 knots

Analysis: Bottom currents are a significant factor, but not a discriminator
based on scant site-specific data at this juncture.

Reef Runway—Navy dive reports of 0.5 to 1.0 knots; Score 5

Ewa Beach—Estimated currents (seaman’s eye) of 0.5 to 1.0 knots;
Score 5

Waianae Coast—Estimated currents (seaman’s eye) of 0.5 to 1.0
knots; Score 5

Penguin Bank—Unmeasured. Estimated to be greater than nearshore
counterparts; Score 3

SW Molokai—Estimated bottom currents of 0.5 to 1.0 knots; Score 5
Objective: Minimize Disruption to Diver Communications

Criterion: Prefer shallow-water recovery sites where airspace can be controlled
from ground surface to a minimum of 2,000 feet (610 meters).

Rationale: Divers use a “coms box” to communicate with the support barge
during recovery operations. Positive communication is essential to a safe
operation of this magnitude and complexity. Low flying aircraft, in particular
helicopters, generate significant levels of noise that have been proven to
degrade diver communication under similar circumstances, thus significantly
increasing the risk of an accident. Although temporary flight restrictions can

Ehime Maru Location Assessment D-11



be established “to prevent unsafe congestion of sightseeing aircraft above an
incident or event” (14 FAR Part 91.137(a)(3), it is often difficult for the
Federal Aviation Administration (FAA) to enforce the restrictions in remote
areas.

Metrics: Controlled airspace down to surface. Reference, meeting with
FAA/DOT on April 20, 2001.

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—Pre-existing Class B (tower controlled) airspace—high
enforcement potential

Score 4—Class D airspace—tower communication can be established

Score 3/2—Class C airspace; can establish temporary flight
restrictions with high confidence of FAA enforcement

Score 1—Class G airspace; uncontrolled
Analysis: Based on established FAA airspace maps.

Reef Runway—Class B; within tower controlled airspace of Honolulu
International Airport; Score 5

Ewa Beach—Class D airspace; Score 4
Waianae Coast—Class D airspace; Score 4
Penguin Bank—Class G airspace; Score 1

SW Molokai—Class G airspace; Score 1

Objective: Maximize Emergency Response Capability at Recovery Site

Criterion: Prefer shallow-water recovery sites that are in close proximity to
emergency services.

Rationale: The diving barge has limited medical support capabilities. In the
event of a life-threatening accident, the amount of time required to transfer a
diver or barge worker to a hospital could be critical. Depending on the
recovery site location, such transfer could be made by boat (direct from the
barge to shore) or by medevac helicopter (round-trip). The Fleet
Recompression Chamber (FTRC) is at MDSU-ONE facilities, Pearl Harbor.

Metric: Elapsed time to reach the FTRC. Critical decompression injuries can
occur after 30 minutes.
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Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—Respond in < 15 minutes
Score 4-
Score 3— = 15 << 30 minutes
Score 2-
Score 17— = 30 minutes

Analysis:

Reef Runway—Boat can make FTRC at Pearl Harbor in << 15 minutes;
Score 5

Ewa Beach—Boat can make FTRC at Pearl Harbor in < 15 minutes;
Score 5

Waianae Coast—Will require transfer to shore and helicopter
medevac, but can be achieved in less than 30 minutes; Score 3

Penguin Bank—Will require transfer to shore and round trip pick-up by
medevac helicopter (= 30 minutes); Score 1

SW Molokai—Will require transfer to shore and round trip pick-up by
medevac helicopter (= 30 minutes); Score 1

Goal 2—Maximize Probability of Successful Lift and Relocation Operations
Objective: Minimize Transit Risk to Shallow-Water Recovery Site

Criterion: Prefer shortest/most direct transit route to recovery site.

Rationale: Transit distance and course changes will increase the time in
transit. The relocation operation will take place in a forecasted window of
favorable weather. The longer the relocation period, the greater the
probability of encountering negative changes in sea state.

Metric: Distance (nm) to candidate recovery sites.

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—<<15 nm (27.3 km)
Score 4—15 to 17.9 nm (27.3 to 32.5 km)

Score 3—18 to 21.9 nm (32.5 to 39.8 km)
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Score 2—22 t0 25.9 nm (39.8 to 47.1 km)
Score 7—= 26 nm (47.1 km)
Analysis:

Reef Runway—14 nm (25.5 km) from current vessel location to
recovery site. Score 5

Ewa Beach—17 nm (31 km); Score 4
Waianae Coast—23 nm (42 km); Score 2
Penguin Bank—12.3 nm (22.4 km); Score 5
SW Molokai—31 nm (56.4 km); Score 1

Criterion: Prefer Transit Routes where prevailing wind and sea state is favorable to

successful relocation to recovery site.

Rationale: During transit, prevailing wind and sea conditions will have a
significant influence on the rolling of the tow vessel and the dynamic loading
of the rigging.

Metric: Sea state charts from U.S. Navy Dive Manual, SS521-AG—PRO-
010; January 1999.

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—Transit route encounters following seas.
Score 4—

Score 3—Transit route encounters head seas.
Score 2—

Score T—Transit route encounters beam seas.

Note: Intermediate scores (Scores 2 and 4) can be achieved by
combinations of category attributes.

Analysis:
Reef Runway—Transit route is a beam sea; Score 1
Ewa Beach—Transit route is a beam sea; Score 1
Waianae Coast—Transit route is a following sea; Score 5
Penguin Bank—Transit route is a head sea; Score 3

SW Molokai—Transit route is a head sea; Score 3
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Criterion: Prefer transit routes with uniform ascending seafloor gradients (i.e.,
minimal local relief) to recovery site.

Rationale: Towing the vessel near the seafloor (15 to 100 feet) [5 to 30
meters] provides for more favorable (stable) currents relative to the upper
end of the water column. The marginal seafloor clearance also enhances the
ability to set the vessel down, and later recover it, in the event of an
equipment failure. The uniformity of the seafloor (lack of rapid changes in
seafloor relief) improves the ability to control the tow clearance, minimizing
the risk of collision. Uniform seafloor gradients minimize the use of winches
in adjusting for significant changes in relief, further reducing the risk of
single-point equipment failure.

Metric: Seafloor profile along projected direct transit routes to each recovery
site (National Oceanic and Atmospheric Administration, 2001b). Assumes
some flexibility in routing adjustments to avoid major seafloor discontinuities
(reference figures D-7 and D-8 at the end of this appendix).

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—Uniform and relatively gradual regional (monoclinal)
gradient/little local relief

Score 4-

Score 3—Abrupt/steep regional gradient; significant changes in local
seafloor relief

Score 2-

Score T—Abrupt/steep regional gradient; major seafloor
discontinuities

Note: Intermediate scores (Scores 2 and 4) can be achieved by
combinations of category attributes.

Analysis: Based on preliminary profiles developed from small-scale
bathymetric maps.

Reef Runway—Relatively consistent regional gradient ascending
rapidly toward the shallow-water recovery location. No significant
local relief discernable at coarse map scales; detailed route surveys
pending; Score 5

Ewa Beach—Favorable regional gradient with several minor negative
corrections of 33 to 49 feet (10 to 15 meters); Score 3

Waianae Coast—Regional gradient has several significant negative
corrections of approximately 120 to 197 feet (40 and 60 meters);
Score 2
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Penguin Bank—Radically steep initial ascent to Penguin Bank; Score 2

SW Molokai—Steep initial ascent (approximately 1,500 feet [455
meters] over a couple of nm). Approximately 70% of the route
transects Penguin Bank at shallow depths of 24 to 27 fathoms (144
to 162 feet [44 to 49 meters]). High collision potential, plus shallow
margins between vessel and critical coral habitat; Score 1

Objective: Maximize Technical Support to the Recovery Operation

Criterion: Prefer shallow-water recovery sites in close proximity to Navy Emergency
Ship Salvage Material (ESSM) and MDSU-ONE support services

Rationale: Lessens response time (improves efficiency) for unanticipated
load-out and support needs.

Metric: Boat response times from Navy ESSM and MDSU-ONE facilities,
Pearl Harbor, to dive barge operations.

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5— << 15 minutes
Score 4— = 15 < 30 minutes
Score 3— = 30 minutes < 1 hour
Score 2— = 1 hour < 2 hours
Score 17— = 2 hours
Analysis: Estimated response times based on distance.

Reef Runway—3.5 nm (6.4 km) from ESSM (less than 15 minutes);
Score 5

Ewa Beach—5.3 nm (9.6 km) from ESSM (between 15 and 30
minutes); Score 4

Waianae Coast—15 nm (27.3 km) from ESSM (between 30 minutes
and 1 hour); Score 3

Penguin Bank—30 nm (54.6 km) from ESSM (between 1-2 hours);
Score 2

SW Molokai—43 nm (78.2 km) from ESSM (= 2 hours); Score 1
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Goal 3—Maximize Public Health and Safety
Objective: Minimize Intrusions from Inquiring Public During Recovery Operations

Criterion: Prefer shallow-water recovery sites where a 1-mile (1.6-kilometer)
surface security buffer can be enforced by Navy safety craft

Rationale: The diving operation is likely to generate intense interest and
curiosity from the public. The fact that the recovery operations will be close
to shore and visually observable will encourage small boats to intrude upon
the operation. The ability to establish and control a 1 nm (1.9-km) stand-off
perimeter around the recovery operations will be essential to protect the
safety of both the general public and divers.

Metric: Type of support required from MDSU-ONE. Of particular note, Navy
craft that would be sent to support shallow-recovery sites on southern Oahu
are of smaller size and faster, than support vessels that would be used to
navigate the open channel. The larger ships would be obtained from another
command and would require considerable logistical support.

Range: Candidate sites were scored 5 (high) or 1 (low) based on the
following performance guidelines:

Score 5—Line of site monitoring from Pearl Harbor tower of Naval
Defense Sea Area; small patrol craft dispensed on-demand.

Score 7—Continuous patrols by large craft required 24/7
Analysis:

Reef Runway—Site can be monitored from the Pearl Harbor tower in
the Naval Defense Sea Area. Small patrol craft can be dispatched on
demand; Score 5

Ewa Beach—Must be secured by large patrol craft, 24/7; Score 1
Waianae Coast—Must be secured by large patrol craft, 24/7; Score 1
Penguin Bank—Must be secured by large patrol craft, 24/7; Score 1

SW Molokai—Must be secured by large patrol craft, 24/7; Score 1

Objective—Minimize the Potential for Public Exposure to Accidental Releases

Criterion: Prefer shallow-water recovery sites that are not near public and high-use
recreational beaches

Rationale: Beaches are one of Hawaii’s most important assets enjoyed daily
by large numbers of the public. An accidental spill at a recovery site could
potentially deposit oily waste on a public beach, or create an oil slick directly
offshore that would inhibit recreational activity. There is also a nuisance
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factor that could include secondary concerns related to odors, or the closure
of the beach during clean-up.

Metric: Distance (nm) to public beaches; prevailing winds and currents

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—Prevailing winds/currents are off-shore; nearest recreational
beach = 3 nm (5.5 km)

Score 4—

Score 3—Prevailing winds/currents project near-shore; nearest
recreational beach = 1nm << 3 nm (1.8-5.5 km)

Score 2—

Score 7—Prevailing winds/currents project toward shore. Site is
adjacent to a high use public beach

Note: Intermediate scores (Scores 2 and 4) can be achieved by combinations
of category attributes.

Analysis:

Reef Runway—Ewa Beach is approximately 3.8 nm (7 km) to the
west; Sand Island State Park is about 2.6 nm (4.75 km) to the east;
recreational boating at Kalihi Channel, 1.75 nm (3.2 km) to the east.
Inside the Naval Defense Sea Area, civilian boats are not allowed;
prevailing winds are favorable; Score 5

Ewa Beach—Ewa Beach Park, about 1.6 nm (3 km) to the northeast,
is a typical public beach park with some offshore fishing and diving.
Oneula Beach Park is about 1.1 nm (2 km) due north; prevailing winds
are favorable; Score 3

Waianae Coast—The Waianae Coast area has a lot of coastal
nearshore activity. Ko Olina Beach Park is 0.8 nm (1.6 km)
southeast; Makiawa Beach Park is 1.1 nm (2 km) feet north—
northeast; Kahe Point Beach Park is 1.4 nm (2.5 km) north (snorkeling
area); Barber’s Point Harbor is 1 nm (1.8 km) southeast; Nanakuli
Beach is 2.6 nm (4.6 km) due north. Prevailing winds off-shore; Score
2

Penguin Bank—No local beaches; Score 5

SW Molokai—Holeono Point is 1.8 nm (3.3 km) to the east (harbor
and airport); Laau Point is 1.9 nm (3.5 km) to the northwest. Not a
high use beach but has beach activities including surfing and fishing;
Score 4
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Criterion: Prefer shallow-water recovery sites in close proximity to emergency spill
response teams

Rationale: The ability to control accidental spill releases is primarily a
function of response time.

Metrics: Distance (nm) to ESSM and/or private remediation cooperatives.

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5— << 10 nm (18.2 km)
Score 4— = 10<<20 nm (18.2 to 36.4 km)
Score 3— = 20<<30 nm (36.4 to 54.5 km)
Score 2— = 30<<40 nm (54.5 to 72.7 km)
Score 17— = 40 nm (72.7 km)

Analysis:
Reef Runway—3.5 nm (6.4 km) to ESSM; Score 5
Ewa Beach—5.3 nm (9.6 km) to ESSM; Score 5
Waianae Coast—15 nm (27.3 km) to ESSM; Score 4
Penguin Bank—30 nm (54.5 km) to ESSM; Score 2
SW Molokai—43 nm to ESSM; Score 1

Criterion: Prefer shallow-water recovery sites that are not near aquaculture farms
or highly used commercial/recreational fishing areas.

Rationale: Reduce the risk of impeding access to commercial or highly used
recreational fishing areas. Reduce the potential for impacting such areas in
the event of accidental release.

Metric: Distance (nm) to known aquaculture/nearshore fishing areas.
Prevailing wind directions are factored in.

Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—Nearest commercial/high-use fishing area = 3nm (5.5 km)
Score 4—

Score 3—Nearest commercial/high-use fishing area = 1 nm << 3nm
(1.8 to 5.5 km)
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Score 2-

Score 7—Site is << 1 nm (1.8 km) to a commercial/high-use fishing
area

Note: Intermediate scores (Scores 2 and 4) can be achieved by combinations
of category attributes.

Analysis:

Reef Runway—Existing aquaculture farm 0.75 nm (1.4 km) northeast
on the inside of the reef along the east and south edge of the runway
(0.5 fathoms); aquaculture site 1.85 nm (3.4 km) east of the site at
the mouth of Kahili Channel; some activity south of Reef Runway in
the nearshore waters including sport diving, shell collecting trolling
and bottom fishing (Marine Atlas of the Hawaiian Islands). Gill netting
off the east end of Reef Runway. Prevailing winds are favorable;
Score 4

Ewa Beach—Leased aquaculture site is 0.8 nm (1.5 km) southeast of
the site; existing scientific aquaculture site at unknown distance to
the east (Telecon with NMFS/ State Dept of Fisheries); fish haven is
0.65 nm (1.2 km) southwest of site. Shore fishing at Ewa Beach
which includes poll and line fishing, crabbing, gill netting, lobster
fishing, and bottom fishing in off-shore (plus 30 feet [9 meters]);
Score 2

Waianae Coast—North of harbor is shore fishing; bottom fishing at
the harbor mouth and off beaches; spear fishing, commercial lobster
(greater depths and rock substrates). Less than 1 nm (1.8 km) to the
harbor mouth. Prevailing winds favorable; Score 2

Penguin Bank—Some diving. No known aquaculture farms; Score 5

SW Molokai—Trolling and bottom fishing in area; throw netting and
pole/line fishing from the shore. Not heavily fished; Score 5

Goal 4 —Minimize Environmental Impacts

Objective: Minimize the Potential for Environmental Affect Due to Accidental Spills

Criterion: Prefer shallow-water recovery sites that are not near to marine

sanctuaries/refuges, coral reefs, listed species and critical habitat.

Rationale: Hawaiian coastal waters constitute a delicate ecosystem for
numerous marine and terrestrial species of flora and fauna. Many species
and habitats are protected by law. It is preferred that shallow-water berths
fall outside of Federal/State managed waters.

Metrics: Known State and Federal environmentally managed lands, waters,
species, and habitats as identified above.
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Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—No listed species or critical habitat in the near vicinity.
Score 4—

Score 3—No listed species or critical habitat in the recovery site
footprint.

Score 2—

Score 7—Site is in existing sanctuary/refuge/reserve; listed species/
habitat prevalent.

Analysis:

Reef Runway—not in a sanctuary or reserve; no listed species
observed; small patches of sea grass inside northeast corner;
productive coral only in shallow water. No sea turtles observed;
Score 4

Ewa Beach—qgreen sea turtles prevalent; productive coral in shallower
depths and patches of sea grass; Score 2

Waianae Coast—listed species; green sea turtles (however, probably
do not feed off sandy bottom) and whales off-shore. Not a sanctuary
or refuge; Score 2

Penguin Bank—Located in the Humpback whale sanctuary; healthy
coral beds; other mammals under the Marine Mammal Protection Act;
Score 1

SW Molokai—Located in the Humpback whale sanctuary; green sea
turtles habitat, variety of shore birds; other mammals under the
Marine Mammal Protection Act; Score 1

Criterion: Prefer shallow-water recovery sites that are not adjacent to
environmentally sensitive shoreline types.

Rationale: Certain shoreline types (i.e., rock, beach, mudflat, etc.), are
considered to be differentially sensitive to the effects of oil spills due to the
nature of the shoreline materials, and the types and diversity of flora and
fauna that live in the habitat. Environmental Sensitivity Index Maps are used
by the Coast Guard as a way to characterize the potential vulnerability of
such coastline features to accidental spills and the ability to clean it up. In
some cases, there can be multiple shoreline categories.

Metrics: Sensitive shoreline types (Coast Guard Meeting, 4/18/01). NOAA
models for a design spill to be factored in.
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Range: Candidate sites were scored from 5 (high) to 1 (low) based on the
following performance guidelines:

Score 5—Shoreline sensitivity index is 1-2 (exposed rocky shores and
seawalls; exposed wave-cut platforms and exposed piers)

Score 4—Shoreline sensitivity index is 3—4 (fine-grained sand
beaches; medium to coarse-grained beaches)

Score 3—Shoreline sensitivity index is 5—6 (mixed sand and gravel
beaches; gravel beaches and exposed rip-rap)

Score 2—Shoreline sensitivity index is 7—8 (exposed tidal flats;
sheltered rocky shores and coastal structures)

Score 7—Shoreline sensitivity index is 9—10 (sheltered tidal flats;
wetlands)

Analysis:
Reef Runway—Shoreline sensitivity of 7; Score 2
Ewa Beach—Mixed coastline index; Score 4
Waianae Coast—Shoreline sensitivity of 4; Score 4
Penguin Bank —Not proximal to shore. Score 5

SW Molokai—Shoreline sensitivity of 4; Score 4

Weights

The raw scores, as defined in the tables in the previous section, were weighted in order to
better reflect their true contribution to the overall performance of the mission. The
weights were developed in discussion with NAVSEA and PACFLT managers and reflected
the emphasis Navy decision makers placed on both the program goals and the individual
criteria supporting those goals.

Program Goals

Diver safety was determined to be the number one consideration in the operation, closely
followed by the success of the mission, and then public health and safety and the
environment. The weight allocation broke down as follows:

Goal 1—Diver Safety—35%
Goal 2—Mission Success-25%
Goal 3—Public Health & Safety-20%

Goal 4 —Environmental Sensitivity-20%
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Criteria Weights

Within each goal area, supporting criteria were further weighted to reflect the value that

each had on the overall goal. The breakdown, also shown on table 1, are as follows:

Goal 1—Diver Safety

Recovery sites with favorable sea states—25%
Recovery sites with flat/sandy bottoms—30%
Recovery sites with minimal bottom currents—15%
Recovery sites with controlled airspace—10%
Recovery sites close to emergency services—20%

Goal 2—Mission Success

Transit routes which are direct/short—25%

Transit routes with best sea states—30%

Transit routes with favorable seafloors—30%
Recovery sites in proximity to technical services—15%

Goal 3—Public Health and Safety

Recovery site proximity to Navy security—25%
Recover site proximity to public beaches—25%
Recovery site proximity to spill response—25%
Recovery site proximity to aquaculture farms—25%

Goal 4 —Environmental Sensitivity

m Recovery site proximity to marine sanctuaries—75%
m  Recovery site proximity to sensitive coastline—25%

Scoring
Each candidate shallow-water recovery location was scored using the scoring ranges

defined for each criterion defined in the Evaluative Criteria section. On the basis of raw

scores, the highest to lowest rated shallow-water recovery locations were:

Reef Runway 61
Ewa Beach 47
Waianae Coast 46
Penguin Bank 38
SW Molokai 35
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The scoring was re-evaluated using the weighting factors. The weight adjusted scores
were developed by simply multiplying the individual raw scores for each criterion times the
criteria weight and then times the goal weight. Instead of a whole number, this leaves a
fractional product. A perfect score (highest rated in each category) would provide a
cumulative score for all four goals of just 5. The weight adjusted scores resulted in a
modified rank order as follows:

Reef Runway—3.88
Ewa Beach—2.96
Waianae Coast—2.86
Penguin Bank—2.27
SW Molokai—2.25

Various sensitivity analyses were run to determine the possible effect of biasing the
outcome from extraordinary weighting of each goal relative to the others. Within a
reasonable realm of weighting, the scores were relatively stable and the ranking was
unchanged.

Reef Runway was the highest rated site for each of the program goals. Based on the
cumulative scores, it was recommended that Reef Runway be carried forward in the EA as
the preferred location, and that Ewa Beach and Waianae Coast also be carried forward for
further detailed analyses. It is the recommendation of this study that SW Molokai and
Penguin Bank be dropped from further consideration in the EA. The attributes underpinning
these conclusions are summarized near the front of this report under “Findings.”
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Table 1: Shallow-water Recovery Site Weights and Scores

Goal 1- Diver Safety Reef Ewa Waianae Penguin Southwest
Goal Weight- | 35%| | Runway Beach Coast Bank Molokai
Recovery sites with favorable sea states 25% 2] 05 2] 0.50 3] 0.75 1 0.25 3] 0.75
Recovery sites with flat/ sandy seafloors 30% 3] 0.90 2] 0.60 4] 1.20 1] 0.30 3] 0.90
Recovery sites with minimal bottom currents 15% 5] 0.75 5] 0.75 5] 0.75 3] 0.45 5] 0.75
Recovery sites with controlled airspace 10% 5] 0.50 4] 0.40 4] 0.40 1 0.10 1 0.10
Recovery sites close to emergency services 20% 5] 1.00 5] 1.00 3] 0.60 1 0.20 1 0.20
Raw Score 20 18 19 7 13
Weighted 3.65 3.25 3.70 1.30 2.70
Goal Adjusted Score 1.28 1.14 1.30 0.46 0.95
Goal 2- Mission Success [Reef [Ewa Waianae Penguin Southwest
Goal Weight- | 25%| | Runway Beach Coast Bank Molokai
Transit routes which are direct/short 25% 5] 1.25 4] 1.00 2 0.5 5] 1.25 1 0.25
Transit routes with best sea states 30% 1 0.30 1 0.90 5] 0.90 3] 0.90 3] 0.90
Transit routes with favorable seafloors 30% 5] 1.50 3] 0.60 2] 0.60 2| 0.60 1 0.30
Recovery sites in proximity to tech services 15% 5] 0.75 4] 0.60 3] 045 2 0.3 1 0.15
Raw Score 16 12 12 12 6
Weighted 3.80 3.10 2.45 3.05 1.60
Goal Adjusted Score 0.95 0.78 0.613 0.763 0.4
Goal 3- Public Health & Safety Reef Ewa Waianae Penguin Southwest
Goal Weight- | 20%| | Runway Beach Coast Bank Molokai
Recovery site proximity to Navy security 25% 5] 1.25 1 0.25 1 0.25 1 0.25 1 0.25
Recovery site proximity to public beaches 25% 5] 1.25 3] 0.75 2] 0.50 5] 1.25 4] 1.00
Recovery site proximity to spill response 25% 5] 1.25 5] 1.25 4] 1.00 2] 0.50 1 0.25
Recovery site proximity to aquaculture farms 25% 4] 1.00 2] 0.50 2] 0.50 5] 1.25 5] 1.25
Raw Score 19 11 9 13 11
Weighted 4.75 2.75 2.25 3.25 2.75
Goal Adjusted Score 0.95 0.55 0.45 0.65 0.55
Goal 4- Environmental Sensitivity Reef Ewa Waianae Penguin Southwest
Goal Weight- | 20%| | Runway Beach Coast Bank Molokai
Recovery site proximity to marine 75%
sancturaries/ listed species
Recovery site proximity to environmentally 25%
sensitive coastline
Raw Score
Weighted
Goal Adjusted Score 0.70 0.50
Total Score | 3.88 | 2.96
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