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Lead Agency: U.S. Department of the Navy

Cooperating Agencies: U.S. Army; U.S. Air Force; Department of Energy; Defense Special
Weapons Agency; Ballistic Missile Defense Organization

Proposed Action: Pacific Missile Range Facility Enhanced Capabilities

. Affected Jurisdictions: Pacific Missile Range Facility, Kauai County, Hawaii; Makaha Ridge,
Kauai County, Hawaii; Kokee Park, Kauai County, Hawaii; Kamokala Magazines, Kauai
County, Hawaii; Port Allen, Kauai County, Hawaii; Niihau, Kauai County, Hawaii; Kaula,
Honolulu County, Hawaii; Maui Space Surveillance System, Maui County, Hawaii; Kaena
Point, Honolulu County, Hawaii; Wheeler Network Segment Control, Honolulu County,
Hawaii; DOE Communication Sites, Kauai and Honolulu counties, Hawaii. Both Tern Island,
Honolulu County, Hawaii; and Johnston Atoll have been eliminated.

Inquiries on this document may be directed to: Ms. Vida Mossman, Pacific Missile Range
Facility, P.O. Box 128, Kekaha, Kauai, Hawaii 96752-0128, (808) 335-4740

Designation: Final Environmental Impact Statement

. Abstract: This EIS was prepared in accordance with the National Environmental Policy Act
(NEPA), Hawaii Revised Statutes, and Executive Order 12114, Environmental Effects Abroad
of Major Federal Actions. Two alternatives—the No-action Alternative and the Proposed
Action—were analyzed in this EIS. The No-action Alternative is the continuation of existing
range and land-based training and operations; existing research and development test and
evaluation; and ongoing base operations and maintenance at PMRF. The Proposed Action,
the Preferred Alternative, would result in the continuation of PMRF existing activities and
enhancement of the capabilities of PMRF that would allow theater ballistic missile defense
(TBMD) testing and training and theater missile defense (TMD) testing. The enhancement
would include upgrading existing radar and communications and constructing and operating
additional missile launch sites, sensors and instrumentation facilities, and a missile storage
magazine. The Proposed Action would also include the revision to an existing restrictive
easement for 28 years over State of Hawaii land to allow the U.S. Government to clear a
ground hazard area during missile launch activities. The locations where activities would
occur are listed in Item d above.

This EIS addresses the potential environmental impacts that would result from activities that
would occur under the No-action Alternative and Proposed Action. Environmental resource
topics evaluated include air quality, airspace, biological resources, cultural resources, geology
and soils, hazardous materials and hazardous waste, health and safety, land use, noise,
socioeconomics, transportation, utilities, visual and aesthetics, water resources, the ocean
area, and environmental justice. The potential cumulative effects of each of these resources
were also evaluated.




In compliance with HRS 343, any new information, clarification,
and deletions made between a Draft Environmental Impact
Statement (EIS) and a Final EIS are to be highlighted to aid the
reader (the public) in finding these changes. To highlight the
changes in this EIS, additions have been underlined and deletions
have been crossed-out. Minor grammatical and stylistic edits to
the original Draft EIS have been made, but are not highlighted.
Changes to the Executive Summary have not been highlighted, as
it presents the results of this Final EIS.
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6.0 GLOSSARY

Abyssal—sea floor region characterized by darkness and temperatures between 2° to 3°
Celsius.

Advisory Council on Historic Preservation (ACHP)—a 19-member body appointed, in part,
by the President of the United States to advise the President and Congress, to coordinate
the actions of Federal agencies on matters relating to historic preservation, to comment on
the effects of such actions on historic and archaeological cultural resources, and to
perform other duties as required by law (Public Law 89-655: 16 USC 470). The advisory
council is responsible for implementing the National Historic Preservation Act.

Air Shed—a volume of air with boundaries chosen to facilitate determination of pollutant
inflow and outflow. Boundaries are often chosen so that major sources of air pollution lie
within the air shed.

Air Traffic Control—a service operated by appropriate authority to promote the safe,
orderly, and expeditious flow of air traffic.

Airfield—usually an active and/or inactive airfield, or infrequently used landing strip, with |
or without a hard surface, without FAA approved instrument approach procedures. An
airfield has no control tower, and is usually private.

Airport—usually an active airport with hard-surface runways of 3,000 feet or more, with
FAA approved instrument approach procedures regardless of runway length or
composition. An airport may or may not have a control tower. Airports may be public or
private.

Airspace —the space lying above the earth or above a certain land or water area (such as
the Gui-ef-MexicoPacific Ocean); more specifically, the space lying above a nation and |
coming under its jurisdiction.

Alluvium—a general term for clay, silt, sand, gravel, or similar unconsolidated material
deposited during comparatively recent geologic time by a stream or other body of running
water as a sorted or semi-sorted sediment in the bed of the stream or on its floodplain or
delta, or as a cone or fan at the base of a maintained slope.

Altitude Reservation—altitude reservation procedures are used as authorization by the
Central Altitude Reservation Function, an air traffic service facility, or appropriate air route
traffic control center, under certain circumstances, for airspace utilization under prescribed
conditions.

Aluminum Oxide (Al203) —a common chemical component of missile exhaust. Under
natural conditions, the chemical is not a source of toxic aluminum; the U.S. Environmental
Protection Agency has determined that nonfibrous Al203, as found in solid rocket motor
exhaust, is nontoxic.
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Ambient Air Quality Standards—legal limitations on pollutant concentration levels allowed
to occur in the ambient air established by the U.S. Environmental Protection Agency or
state agencies. Primary ambient air quality standards are designed to protect public health
with an adequate margin of safety. Secondary ambient air quality standards are designed
to protect public welfare-related values including property, materials, and plant and animal
life.

Aquaculture—the cultivation of the natural produce of water, such as fish or shellfish.

Aquifer—a subsurface formation, group of formations, or part of a formation (eg., a huge,
underground reservair) that contains sufficient saturated permeable material to conduct
groundwater and yield economical quantities of water to wells and springs.

Archaeology —a scientific approach to the study of human ecology, cultural history,
prehistory and cultural processes, emphasizing systematic interpretation of material
remains.

Archipelago —an expanse of water with many scattered islands; a group of islands.

Artifact—any thing or item that owes its shape, form, or placement 1o human activity. In
archaeological studies, the term is applied to portable objects (e.g., tools and the by-
products of their manufacture).

Atoll—a coral island consisting of a reef surrounding a lagoon.

Attainment Area—a geographic area in which the quality of the air is better than Federal
air pollution standards.

A-weighted Sound Level (dBA)—a number representing the sound level which is
frequency-weighted according to a prescribed frequency response established by the
American National Standards Institute (ANSI S1.4-19711) and accounts for the response
of the human ear.

Azimuth—a distance in angular degrees in a clockwise direction from the north point.

Basement Rock —rock generally with complex structure beneath the dominantly
sedimentary rocks.

Bedrock —the solid rock that underlies the soil and other unconsolidated material or that is
exposed at the surface.

Benthic Communities—of or having to do with populations of bottom-dwelling flora or
fauna of oceans, seas, or the deepest parts of a large body of water.

Benthic Zone—the bottom of the sea floor.
Benthos —the sea floor.

Bioaccumulation —building up of a substance, such as PCBs, in the systems of living
organisms {and thus, a food web) due to ready solubility in living tissues.

6-2 PMRF Enhanced Capability Final EIS




Biohazard —a biological agent or condition that constitutes a hazard to humans or the
environment or the hazard posed by such and agent or condition.

Biological Diversity —the complexity and stability of an ecosystem, described in terms of
species richness, species evenness, and the direct interaction between species such as
competition and predation.

Biomagnify —the intensifying of bioaccumulants in the tissues of organisms, which in turn
further increase in concentration as they ascend the levels of the food chain.

Brackish—slightly salty; applicable to waters whose saline content is intermediate
between that of streams and sea water.

Byssal Threads—adhesive, elastic filaments secreted by mussels and certain other bivalve
mollusks by which they adhere to hard substrates. Produced by a special byssal gland in
the foot, they are attached to byssal retractor muscles that can pull them into the animal
(to allow movement) or enable the threads to pull the mussel down close to the adhering
surface. Also known as byssus or beards.

Calcareous —containing calcium carbonate.
Caprock —a natural overlying rock layer that is usually hard to penetraté.

Carbon Dioxide (CO2)—a colorless, odorless, incombustible gas which is a product of
respiration, combustion, fermentation, decomposition and other processes, and is always
present in the atmosphere.

Carbon Monoxide (CO)—a colorless, odorless gas which is a by-product of the incomplete
combustion of organic fuels. In small amounts, it causes headaches, dizziness, fatigue,
and slow reactions; in large amounts, it can cause death.

Census Tract—a clearly define geographical area of several square miles within which
every resident is counted on the day of the census.

Cetacean—an order of aquatic, mostly marine, animals including the whales, dolphins,
porpoise, and related forms with large head, fishlike nearly hairless body, and paddle-
shaped forelimbs.

Chlorofluorocarbons (CFCs)—a group of synthetic organic compounds composed of
chlorine, fluorine, carbon, and hydrogen used primarily as industrial solvents and
refrigerants (such as Freon). CFCs are stable, nontoxic, and easily liquified. CFCs
undergo decomposition through the action of ultraviolet radiation, producing chlorine
radicals which have been implicated in stratospheric ozone depletion.

Chronology —the science of arranging time in periods and ascertaining the dates and
historical order of past events.

Coastal Zone—a region beyond the littoral zone occupying the area near the coastline in
depths of water less than 50 meters (538.2 feet). The coastal zone typically extends
from the high tide mark on the land to the gently sloping, relatively shallow edge of the
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continental shelf. The sharp increase in water depth at the edge of the continental shelf
separates the coastal zone from the offshore zone. Although comprising less than 10
percent of the ocean’s area, this zone contains 90 percent of all marine species and is the
site of most large commercial marine fisheries. This may differ from the way the term
“coastal zone” is defined in the State Coastal Zone Management Program (HRS Chapter
205 A).

Community —an ecological collection of different plant and animal populations within a
given area or zone.

Continental Rise—a gently sloping surface at the base of the continental slope consisting
of deposited sediment.

Continental Shelf——aAShallow submarine plain of varying width forming a border to a
continent and typically ending in a steep slope to the oceanic abyss.

Continental Slope—the steep slope that starts at the shelf break about 150 to 200 meters
(492 to 656 feet) and extends down to the continental rise of the deep ocean floor.

Controlled Airspace—airspace of defined dimensions within which air traffic control
service is provided to Instrument Flight Rules flights and to Visual Flight Rules flights in
accordance with the airspace classification. Controlled airspace is divided into five
classes, dependent upon location, use, and degree of control: Class A, B, C, D, and E.

Coral Reef—a calcareous organic area composed of solid coral and coral sand.

Cosmology—a branch of metaphysics that deals with the nature, or natural order, of the
universe.

Criteria Pollutants —the pollutants for which National Ambient Air Quality Standards exist.

Cultural Resource Component—a location or element within a settlement or subsistence
system. Archaeological sites may contain several components that reflect the use of the
locality by different groups in different time periods.

Culture—a group of people who share standards of behavior and have common ways of
interpreting the circumstances of their lives.

Current—a horizontal movement of water or air.

C-weighted —utilized to determine effects of high-intensity impulsive sound on human
populations, a scale providing unweighted sound levels over a frequency range of
maximum human sensitivity.

Danger Zone—an offshore area to protect submerged cables that is designated in
accordance with U.S. Army Corps of Engineers regulations into which entry by any craft is
prohibited except with the permission of the Commanding Officer, PMRF. See Code of
Federal Regulations, Title 33, Parts 204 to 225a.
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Decibel (dB)—the accepted standard unit of measure for sound pressure levels. Due to
the extremely large range of measurable sound pressures, decibels are expressed in a
logarithmic scale.

Direct Effects —immediate consequences of program activities. In economics, the initial
increase in employment and income resulting from program employment and material
purchases before the indirect effects of these changes are measured.

Direct Impact—effects resulting solely from program implementation.

District —National Register of Historic Places designation of a geographically defined area
(urban or rural) possessing a significant concentration, linkage, or continuity of sites,
structures, or objects united by past events (theme) or aesthetically by plan of physical
development.

Dune Land—hills and ridges of sand-size particles (derived predominantly from coral and
seashells) drifted and piled by the wind. These dunes are actively shifting or are so
recently fixed or stabilized that no soil horizons develop; their surface typically consists of
loose sand.

Easement—a right of privilege (agreement) that a person or organization may have over
another’s property; an interest in land owned by another that entitles the holder of the
easement to a specific limited use.

Ecosystem—all the living organisms in a given environment with the associated non-living
factors.

Effects—a change in an attribute, which can be caused by a variety of events, including
those that result from program attributes acting on the resource attribute (direct effect);
those that do not result directly from the action or from the attributes of other resources
acting on the attribute being studied (indirect effect); those that result from attributes of
other programs or other attributes that change because of other programs (cumulative
effects); and those that result from natural causes (for example, seasonal change).

Electromagnetic Radiation (EMR)—energy transfer by waves having both electric and
magnetic properties.

Electronic Countermeasures (ECM)—includes both active jamming and passive techniques.
Active jamming includes noise jamming to suppress hostile radars and radios, and
deception jamming, intended to mislead enemy radars. Passive ECM includes the use of
chaff to mask targets with multiple false echoes, as well as the reduction of radar
signatures through the use of radar-absorbent materials and other stealth technologies.

En Route Airways—a low-altitude (up to, but not including 5,486.4 meters [18,000 feet]
mean sea level) airway based on a center line that extends from one navigational aid or
intersection to another navigational aid (or through several navigational aids and
intersections) specified for that airway.
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En Route Jet Routes—high altitude (above 18,000 feet mean sea level) airway based on a
center line that extends from one navigational aid or intersection to another navigational
aid {or through several navigational aids and intersections) specified for that airway.

Endangered Species—an organism threatened with extinction throughout all or a
significant portion of its range.

Endemic—plants or animals that are native or limited to a certain region.

Environmental Justice —fair treatment for people of all races, cultures, and incomes,
regarding the development of environmental laws, regulations, and policies. Concern that
minority populations and/or low-income populations bear a disproportionate amount of
adverse health and environmental effects led to the 1994 issuance of Executive Order
12898, focusing Federal agency attention on these issues.

Ethnography —the study and systematic recording of human cultures and/or the
descriptive works produced from such research.

Exotic—not native to an area.

Explosive Ordnance Disposal (EOD)—the process of recovering and neutralizing domestic
and foreign conventional, nuclear and chemical/biological ordnance and improvised
explosive devices; a procedure in Explosive Ordnance Management.

Explosive Safety Quantity-Distance (ESQD)—the amount of explosives material and
distance separation relationships providing defined types of protection. These
relationships are based on levels of risk considered acceptable for the stipulated
exposures.

Fathom—a unit of length equal to 1.8 meters (6 feet); used to measure the depth of
water.

Feature—in archaeology, a non-portable portion of an archaeological site, including such
facilities as fire pits, storage pits, stone circles, or foundations.

Federal-Candidate Species—taxa for which the U.S. Fish and Wildlife Service has on file
sufficient information on biological vulnerability and threat(s) to support proposals to list
them as endangered or threatened species.

Feral —having escaped from domestication and become wild.

Flight Termination—action taken in certain post-launch situations, such as a missile
veering off of its predicted flight corridor; accomplished by stopping the propulsive thrust
of a rocket motor via explosive charge. At this point, the missile continues along its
current path, falling to earth under gravitational influence.

Free Flight—a joint initiative of the aviation industry and the Federal Aviation
Administration to allow aircraft to take advantage of advanced satellite voice and data
communication to provide faster and more reliable transmission to enable reductions in
vertical, lateral, and longitudinal separation of aircraft, more direct flights and tracts, and
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faster altitude clearance. It will allow pilots, whenever practicable, to choose their own
route and file a flight plan that follows the most efficient and economical route, rather
than following the published preferred instrument flight rules routes.

Freon—a trademark name for various CFCs; used as a refrigerant or aerosol propellant.

Greenhouse Effect—global atmospheric warming trend caused primarily by rising
concentrations of carbon dioxide from the burning of fossil fuels.

Ground Hazard Area—the land area contained in an modified 3,048-meter (10,000-foot)
maximum arc within which alldebris from a terminated launch will fall. The ground
hazard area is the land area within which all potentially hazardous debris resulting from a
missile malfunction during the launch phase will be contained. This potentially hazardous
debris includes inert debris impacting the earth with a kinetic energy equal to or greater
than 11 foot-pounds. The dimensions of the ground hazard area are based on analyses
that determine the bounds of potential errant trajectories, establish flight termination
criteria (if applicable), and categorize debris resulting from vehicle breakup. To ensure that
a violation of the ground hazard area does not occur, the winds will be measured prior to
launch, and their effect on the debris evaluated. The arc for a Strategic Target System
launch is described such that the radius is approximately 3,048 meters (10,000 feet) to
the northeast, 2,774 meters (9,100 feet) to the east, and 2,743 meters (9,000 feet) to
the south. For the Vandal launch, the arc is 1,829 meters (6,000 feet).

Gyre—a large circulation of oceanic water which often has a stagnant central area. Gyre
rotate clockwise in the northern hemisphere and anticounterclockwise in the southern
hemisphere.

Halon—a group of synthetic organic compounds composed of fluorine and other halogens
(such as bromine), carbon, and hydrogen, and used primarily for fire suppression;
implicated in stratospheric ozone depletion.

Hazardous Air Pollutants (HAPs)—other pollutants, in addition to those addressed by the
NAAQS, that present the threat of adverse effects to human health or to the environment
as covered by Title lll of the Clean Air Act. Incorporates, but is not limited to, the
pollutants controlled by the National Emissions Standards for Hazardous Air Pollutants
{NESHAP) program.

Hazardous Material (HAZMAT)—generally, a substance or mixture of substances capable
of either causing or significantly contributing to an increase in mortality or an increase in

serious irreversible or incapacitating reversible illness; it may pose a threat, or substantial
present or potential risk to human health or the environment. HAZMAT use is regulated

by the Department of Transportation, the Occupational Safety and Health Administration,
and the Emergency Right-to-Know Act.

Heiaus—the temple platforms, shrines, and enclosures that Hawaiians constructed for
purposes of worship. Built on carefully fitted stones and considered sacred ground, heiaus
contained assorted build