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6. OTHER REQUIRED ANALYSES 

CHAPTER 6 
OTHER REQUIRED ANALYSES 

6.1 INTRODUCTION 

In addition to the analyses discussed in Chapters 4 and 5, NEPA requires 
additional evaluation of the project’s impacts with regard to significant 
unavoidable adverse impacts, the relationship between short-term uses and 
long-term productivity, and any irreversible or irretrievable commitment 
of resources.  

6.2 SIGNIFICANT UNAVOIDABLE ADVERSE IMPACTS 

An EIS must describe any significant unavoidable impacts for which 
either no mitigation or only partial mitigation is feasible. Significant and 
unavoidable impacts from the proposed training activities occur in the 
following areas: 

• Impacts on MMR recreational resources due to training (Land Use, 
Section 4.1); 

• Conflicts with existing or planned MMR land uses (Land Use, 
Section 4.1); 

• Noise impacts from MMR ordnance use (Noise, Section 4.5); 

• MMR soil erosion impacts (Geology and Soils, Section 4.8); 

• Impacts on MMR sensitive terrestrial species and habitat resulting 
from the spread of nonnative species (Biological Resources, 
Section 4.9);  

• Impacts from fire on MMR and PTA sensitive terrestrial species 
and sensitive habitat (Biological Resources, Section 4.9);  
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• Impacts on MMR and PTA archaeological resources and ATI 
(Cultural Resources, Section 4.10); 

• Access to MMR and PTA ATIs and archaeological sites (Cultural 
Resources, Section 4.10); 

• Environmental justice impacts on access to MMR ATIs and 
archaeological sites (Socioeconomics and Environmental Justice, 
Section 4.12);  

• Increased MMR and PTA wildfire ignition (Wildfires, Section 
4.14);  

• Cumulative impacts on MMR and PTA land use and recreation, 
geology and soils, biological resources, cultural resources, and 
wildfires (Cumulative Projects and Impacts, Chapter 5); and 

• Cumulative impacts on MMR noise, water resources, and 
socioeconomics and environmental justice (Cumulative Projects 
and Impacts, Chapter 5). 

6.3 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF THE ENVIRONMENT 
AND LONG-TERM PRODUCTIVITY  

NEPA requires that an EIS consider the relationship between local short-
term uses of the environment and the maintenance and enhancement of 
long-term productivity. 

Short-term damage to the environment relating to training activities 
includes direct and indirect loss of habitat and damage to sensitive species, 
emissions impacts on air quality, and surface water quality impacts. 
Construction activities, especially for the PTA CALFEX range, would be 
short-term and temporary. Construction impacts would be mitigated, 
where practicable, under the constraints of public safety and the military 
mission.  

Long-term environmental damage includes impacts on soil and water 
quality; impacts on habitat and sensitive biological resources from training 
activities, erosion, and wildfires; impacts on air quality from wind erosion 
due to training activities; and potential future damage to cultural 
resources. The conversion of important farmland to military use at WPAA 
could affect long-term agricultural (grazing) productivity in the State, but 
under current law, conversion of important farmlands is exempt from 
mitigation requirements if the conversion is necessary for national 
defense.  
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The long-term productivity of the proposed training activities is based on 
the Army’s mission. Any measurement of long-term productivity in this 
context must recognize the paramount importance of national defense and 
the Army’s obligation to adapt to changing national security needs. While 
the Army will take whatever actions are reasonable and practicable to 
preserve and protect the natural environment under its stewardship, the 
necessity of national defense requires the Army to provide the nation with 
capabilities that meet current and evolving national defense requirements. 
The proposed military training is designed to meet these goals and further 
the security and welfare of the United States, its residents, and its natural 
environment. 

6.4 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

NEPA requires that an EIS analyze the extent to which the proposed 
projects primary and secondary effects would commit nonrenewable 
resources to uses that future generations would be unable to reverse.  

Implementing Alternatives 1, 2, 3, and 4 would require commitments of 
both renewable and nonrenewable energy and material resources for 
production of ammunition, weapons, and munitions. Material resources 
used would include metals, chemicals, and other petroleum products. 
Other nonrenewable resources which would be used during training 
activities include fuel used by vehicles in training maneuvers and troop 
convoys and water, power, and other resources necessary to maintain and 
operate the MMR and PTA facilities and military vehicle trails.  
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8. CONSULTATION AND COORDINATION 

CHAPTER 8 
CONSULTATION AND COORDINATION 

8.1 US ARMY 

Paul Ahching, US Army Air Traffic Control Chief, Hawai‘i 
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Donald Andera, Aviation Brigade, 25th Infantry Division (Light) 

Standardization Office 
Cindy Barger, US Army Corps of Engineers, Honolulu Engineer District 
Ken Bautista, US Army DPW, Transformation Office 
Greg Block, COL, Staff Judge Advocate 
Ron Borne, Transformation 
Daniel Bow, 25th Infantry Division (Light), US Army, Hawai‘i 
Jeff Butler, MAJ, G3 Training, 25th Infantry Division (Light), US Army, 

Hawai‘i 
Michelle Cail, Public Affairs Office 
Alvin Char, Directorate of Public Works 
Richard Dohmen, Aviation Brigade, 25th Infantry Division (Light), 
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Gayland Enriques, Integrated Wildland Fire Program Manager 
Harold E. Dunn, Operations Explosive Ordnance Disposal  
Howard Fancher, Aviation Brigade, 25th Infantry Division (Light) 

Standardization Office 

Tom Feir, LTC, G7, 25th Infantry Division (Light), US Army, Hawai‘i 
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Michael Harada, US Army, Pacific 



 8.0 Consultation and Coordination 
 

 
Final Environmental Impact Statement  June 2009 
Military Training Activities at Mākua Military Reservation 
 

8-4 

Verne Tanigawa, US Army, Pacific 
Al Price, US Army, Pacific 
Colonel Jim Herring, 8th Theatre Support Command 
Dale Kanehisa, Directorate of Public Works 
Michelle Mansker, Directorate of Public Works 

8.2 FEDERAL AGENCIES 

Margaret Akamine, Pacific Islands Regional Office, NOAA Fisheries 
Moses Akana, Support Specialist, FAA Honolulu Control Facility, 

Hawai‘i 
Sarah Molloy, Pacific Islands Regional Office, NOAA Fisheries 
Gene Nitta, NOAA Fisheries 
Kolleen Shelley, National RAWS Coordinator, US Forest Service 
US Fish and Wildlife Service  

8.3 STATE AGENCIES 

Emilio Baroga, Resident Engineer, State of Hawai‘i Department of 
Transportation, Highways Division, Design Branch 

Albert Chung, Resident Engineer, State of Hawai‘i Department of 
Transportation, Highways Division, Design Branch 

State Historic Preservation Division 
Morris Tamanaha, State of Hawai‘i, Department of Transportation, 

Airports Division  

8.4 LOCAL AGENCIES 

Randy Hara, Chief, Policy and Planning Branch, Honolulu Planning and 
Permitting Department 

8.5 INDIVIDUALS AND ORGANIZATIONS 

Hy Adleman, Kuilima Resort Company 
William Aila, Jr., Citizen, Wai‘anae, Hawai‘i 
Whitlow Au, PhD, Marine Mammal Research Program, Hawai‘i Institute 

of Marine Biology 
Kelly Benoit Bird, Hawai‘i Institute of Marine Biology 
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Hank Bruckner, President, General Aviation Council of Hawai‘i 
Eric A. Brundage, Donaldson Enterprises, Inc. 
Kitty Courtney, Tetra Tech EMI 
David Cox, University of Hawai‘i 
Eric Heinen De Carlo, PhD, University of Hawai‘i at Manoa 
Frenchy DeSoto, Citizen, Wai‘anae, Hawai‘i 
Andrea Ferro, Technical Air Expert for Mālama Mākua, Department of 

Civil and Environmental Engineering, Stanford University 
James Finneran, US Space and Naval Warfare Systems Command  
Ann Hunter, Citizen, Wai‘anae, Hawai‘i 
Miriam Kelly, B. P. Bishop Museum, Honolulu 
Stan Labak, PhD Marine Acoustics, Inc. 
Joel Gaspin, Underwater Warheads Research & Technology Department, 
Naval Surface Warfare Center 
Marc Lammers, PhD, Oceanwide Science Institute and Hawai‘i Institute 

of Marine Biology 
Leland Lee, Sanitary Engineer, Belt Collins 
Aaron Lowe, Specialist, O‘ahu Trails and Access 
Mary Masters, Technical Soil Expert for Mālama Mākua 
Jim Messegee, Marine Acoustics, Inc. 
Bill Meyer, PhD, Technical Soil and Groundwater Expert for Mālama 

Mākua 
Paul Nachtigall, PhD, Hawai‘i Institute of Marine Biology 
Tom Norris, SAIC (Science Applications International Corporation) 
Paula Olson, NOAA Fisheries 
Captain Todd Pickering, Captain, Ko‘olina Ocean Adventures 
Susan H. Rickards, Dolphin Researcher, Hawai‘i 
Stephen Roberts, GANDA 
Frank Silva, Citizen, Wai‘anae, Hawai‘i 
Clay Spikes, Marine Acoustics, Inc. 
Kathy Vigness, Marine Acoustics, Inc. 
Loren Zulick, University of Hawai‘i 
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9. LIST OF PREPARERS 

CHAPTER 9 
LIST OF PREPARERS 

9.1 US ARMY 
Alvin Char 
Chief, Environmental Division Directorate of Public Works, US Army 
Garrison Hawaii 
 
Rhonda Suzuki 
Chief, Environmental Compliance, Pollution Prevention, Restoration 
Branch, Directorate of Public Works, US Army Garrison Hawaii 
 
Peter Yuh  
Chief, Conservation Branch, Environmental Division, Directorate of Public 
Works, US Army Garrison, Hawai‘i 

Dr. Paul Thies 
Chief, Environmental Planning Support Branch, US Army Environmental 
Command 
 
Nancy Natoli 
Chief, Conservation Branch, US Army Environmental Command 

Pat Billington  
Attorney, US Army Corps of Engineers, Honolulu Engineer District 
 
Virginia Busby 
US Army Environmental Command 

 
Michelle Mansker 
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Chief, Natural Resource Section, Environmental Division Directorate of 
Public Works, US Army Garrison Hawaii 

Silas DeRoma  
Attorney, Office of Staff Judge Advocate, 25th Infantry Division and US 
Army, Hawai‘i 

Scott Farley  
US Army Environmental Command 

Dave Giffin 
Special Programs, US Army Environmental Command 

Lawrence Hirai  
Environmental Planning Support Branch, US Army Environmental 
Command 

David Howlett  
US Army Environmental Law Division 

Jay Rubinoff  
Conservation Branch, US Army Environmental Command 

Mike Kelly  
Attorney, Office of Staff Judge Advocate, US Army, Pacific/Installation 
Management Agency, Pacific Region Office 

Laurie Lucking  
Archaeologist, Environmental Division, Directorate of Public Works, US 
Army Garrison, Hawai‘i 

Elena Onaga  
Attorney, Office of Staff Judge Advocate, 25th Infantry Division and US 
Army, Hawai‘i 

Kanalei Shun  
Archaeologist, US Army Corps of Engineers, Honolulu Engineer District 

Susan Thompson  
US Army Environmental Command 

James Rice 
Clean Water Program Manager, Directorate of Public Works, US Army 
Garrison Hawaii 
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Steve Turnbull  
Hydrogeologist, Environmental Division, Directorate of Public Works, US 
Army Garrison, Hawai‘i 

Peter V. Lee 
Attorney Advisor, 8th Theater Sustainment Command and US Army 
Garrison Hawaii 
 
Leonard A. Housley 
Director, Directorate of Plans, Training, Mobilization, and Security, US 
Army Garrison Hawaii 
 
Captain Meek 
Civil Law Attorney, 8th Theater Sustainment Command and US Army 
Garrison Hawaii 
 
William Rogers 
NEPA Manager, US Army Garrison Hawaii 
 
Cathy Kropp 
US Army Environmental Command, Public Affairs Officer 
 
Carrie Nelson 
Environmental Division Directorate of Public Works, US Army Garrison 
Hawaii 
 
Danny Harrelson 
Research Geologist, US Army Engineer Research and Development Center, 
Geotechnical Engineering and Geosciences Branch 

 

9.2 TETRA TECH 
820 Mililiani Street, Suite 700 
Honolulu, HI  96813 

John Bock 
BS, Environmental Toxicology 
Years of Experience: 14 
(Deputy Project Manager) 

Michelle Cannella  
BS, Mineral Economics  
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Years of Experience: 13 
(Socioeconomics and Environmental Justice) 

Gary Floyd 
MS, Environmental Management  
BS, Natural Resources Management  
Years of Experience: 21 
(Project Manager) 

Leslie Garlinghouse 
BS, Environmental Science and Policy 
Years of Experience: 8 
(Hazardous Materials and Waste) 

Derek Holmgren 
MPA, Environmental Policy and Natural Resource Management  
MSES, Water Resources Specialization  
BS, Environmental Science 
BA, International Studies  
Years of Experience: 9 
(Wildfires) 

Alan Karnovitz 
MPP, Public Policy 
BS, Biology of Natural Resources  
Years of Experience: 13 
(Socioeconomics and Environmental Justice) 

Dawn Lleces 
BA, Environmental Sciences  
Years of Experience: 4 
(Visual Resources) 

Mike Moran  
PhD, Biochemistry  
BS, Chemistry  
Years of Experience: 25 
(Air Quality, Noise) 

Holly Prohaska 
MS, Environmental Management 
BA, Marine Science 
Years of Experience: 9 
(Hazardous Materials and Waste) 
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George Redpath  
MS, Ecology 
BS, Fish and Wildlife Biology  
Years of Experience: 34 
(SBCT/Mākua Coordination) 

Jen Saufler  
BA, Botany  
Years of Experience: 6 
(Biological Resources) 

Bob Sculley 
MS, Ecology  
BS, Zoology 
Years of Experience: 34 
(Air Quality, Noise) 

Randolph B. Varney 
BA, Technical and Professional Writing  
Years of Experience: 18 
(Technical Editor) 

Jeanette Weisman  
BS, Zoology  
Years of Experience: 7 
(Biological Resources) 

Tom Whitehead 
MS, Hydrology  
BS, Geology  
BA, Anthropology  
Years of Experience: 18 
(Water Resources, Geology and Soils) 

Ed Yates 
JD  
BA, Political Science  
Years of Experience: 15 
(Land Use and Recreation) 
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Ann Zoidis  
MS, Physiology and Behavioral Biology 
BA, Geology  
Years of Experience: 11 
(Biological Resources) 

9.3 BELT COLLINS HAWAI‘I, LTD. 
2153 N. King Street, Suite 200 
Honolulu, HI 96819 

John Chung 
BS, Civil Engineering  
Years of Experience: 11 
(Public Services and Utilities) 

Susan Uejo 
MA, Regional and Urban Planning  
BS, Civil Engineering  
Years of Experience: 27 
(Traffic and Transportation) 

9.4 DOWLING ASSOCIATES 
180 Grand Avenue, Suite 250 
Oakland, CA 94612 

Alice Chen 
MS, Transportation Planning  
BA, Urban Studies and Civil Engineering  
Years of Experience: 13 
(Traffic and Transportation) 

Phil Trom  
MA, Urban and Regional Planning  
BA, Political Science  
Years of Experience: 5 
(Traffic and Transportation) 

 

9.5 INTERNATIONAL ARCHAEOLOGICAL RESEARCH INSTITUTE 
2081 Young Street 
Honolulu, HI 96826-2231 
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J Steven Athens 
PhD, Anthropology  
MA, Anthropology 
BA, Economics 
Years of Experience: 28 
(Cultural Resources) 

Mike Carson 
PhD, Anthropology   
MA, Anthropology 
BA, Anthropology  
Years of Experience: 13 
(Cultural Resources) 

David Welch 
PhD, Anthropology  
MA, Anthropology  
BA, Anthropology  
Years of Experience: 37 
(Cultural Resources) 

9.6 PCR SERVICES CORPORATION 
233 Wilshire Boulevard, Suite 130 
Santa Monica, CA 90401 

Mitch Marken 
PhD, Maritime (Historic) Archaeology  
Years of Experience: 15 
(Cultural Resources) 

9.7 Q ANALYSIS & RESEARCH 
62211 Deer Trail Road, Suite 101 
Bend, OR 97701 

Quent Gillard 
PhD, Geography  
MS, Geography 
BA (Honors), Geography 
Years of Experience: 30 
(Airspace) 

9.8 POTOMAC-HUDSON ENGINEERING, INC. 
7830 Old Georgetown Road, Suite 220 
Bethesda, MD 20814 
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Debra Walker  
BA, Biology 
Years of Experience: 32 
(Project Manager, Quality Assurance) 

Robin Griffin 
MS, Environmental Management  
BA, English Composition 
Years of Experience: 13 
(Editorial, Quality Assurance) 

Richard Ellenson 
BA, Journalism 
Years of Experience: 5 
(Editorial, Quality Assurance) 

Joe Grieshaber 
MBA, Finance 
MS, Biology 
Years of Experience: 30 
(Editorial, Quality Assurance) 

Catherine Wade 
BS, Environmental Science and Policy 
Years of Experience: 2 
(Editorial, Quality Assurance) 

9.9 BOOZ ALLEN HAMILTON, INC. 
8283 Greensboro Drive 
McLean, VA 22102 

Rick Williams 
BS, Biology 
BS, Environmental Science & Marine Science 
Years of Experience:  9 
(Project Manager, Final EIS Staffing and Completion) 
 
Julie Hong 
MS, Environmental Science 
BS, Environmental Science and Policy 
Years of Experience: 12 
(NEPA Coordinator and Public Outreach Support) 
 
Kirk Durante 
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MBA, Business Management 
BBA, Business Management 
Years of Experience:  20 
(Public Outreach Support and NEPA Coordination, Supervisory) 
 
Jennifer Kajiyama 
MA, International Policy Studies 
BA, East Asian Studies 
BA, International Relations 
Years of Experience:  3 
(Public Outreach Support and NEPA Coordination) 
 
Brian Leiby 
BS, Wildlife Management 
Years of Experience:  30 
(Administrative Record) 
 
Terri Bright 
MS, Administration 
BS, Environmental Analysis and Planning 
Years of Experience:  12 
(Quality Assurance, Filesharing Website Administrator) 
 
Shani Arbel 
MES, Environmental Policy 
Years of Experience:  1 
(Quality Assurance, Filesharing Website Administrator) 
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10. GLOSSARY AND INDEX 

CHAPTER 10 
GLOSSARY 

Aerodynamic equivalent diameter—A standardized method for 
characterizing the aerodynamic properties of suspended particles 
according to their relative settling velocities. The aerodynamic equivalent 
diameter of a particle is the diameter of a sphere with a 1 gram per cubic 
centimeter density which would have the same settling velocity as the real 
particle. 

Aerosol—Solid or liquid material having size, shape, and density 
characteristics that allow the material to remain suspended in the 
atmosphere for more than a few minutes. A synonym for suspended 
particulate matter. 

Affected environment—The physical features, land, and area or areas to 
be influenced, affected by, or created by an alternative under 
consideration; also includes various social and environmental factors and 
conditions pertinent to an area. 

Air assault—The movement of friendly assault forces (combat, combat 
support, and combat service support) by rotary-wing aircraft to engage and 
destroy enemy forces or to seize and hold key terrain.  

Air basin—A regional area defined for air quality management purposes 
based on considerations that include the constraints of topographic 
features on meteorology and pollutant transport patterns, and political 
jurisdiction boundaries that influence the design and implementation of air 
quality management programs. 
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Alien—A species (plant or animal) that differs in nature or character from 
the local vegetation or wildlife species. Often used to refer to invasive 
species that cause difficulties for the local, native species.  

Ambient air quality standards—A combination of air pollutant 
concentrations, exposure durations, and exposure frequencies that are 
established as thresholds above which adverse impacts to public health 
and welfare may be expected. Ambient air quality standards are set on a 
national level by the EPA. Ambient air quality standards are set on a state 
level by public health or environmental protection agencies as authorized 
by state law.  

Ambient air—Outdoor air in locations accessible to the general public. 

Aromatics—A class of organic compounds with a chemical structure 
based on a six-member double-bonded carbon ring; examples include 
benzene, toluene, xylene, and napthalene.  

Attainment area—An area considered to have air quality as good as or 
better than the NAAQS. An area may be an attainment area for one 
pollutant and a nonattainment area for others. 

Average daily traffic volumes—The total traffic volume during a given 
time in 24-hour periods, greater than one day and less than one year, 
divided by the number of days in that period. 

A-weighted decibel (dBA)—A frequency-weighted decibel scale that 
approximates the relative sensitivity of human hearing to different 
frequency bands of audible sound. 

Ballistic effect—Relating to the trajectory and fall of a ballistic projectile. 

Ballistic—Guided in the ascent of a high-arch trajectory and freely falling 
in the descent. 

Battalion—Military unit generally composed of multiple companies with 
a headquarters section (approximately 700 to 1,000 Soldiers). 

Benthic—Of, relating to, or occurring at the bottom of a body of water. 

Best management practices—Methods adopted as standard practice as 
the most effective and practical means of preventing damage to a resource 
or reducing pollution while performing an action or activity. 

Billet—Shelter for troops.  
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Bivouac/bivouacking—Temporary settlement or shelter; to watch at night 
or be on guard as a whole army. 

Brigade—A military unit smaller than a division, usually composed of 
multiple battalions with a headquarters section, to which are attached 
smaller units tailored to meet anticipated requirements (approximately 
4,000 to 5,000 Soldiers).  

Caliber—The diameter of a firearm projectile in inches. For example, a 
.50-caliber firearm uses an ammunition round that has a diameter of .50 
inches.  

Call-for-fire—A request for gunfire containing data necessary for 
obtaining the required gunfire on a target.  

Cancer—A class of diseases characterized by uncontrolled growth of 
somatic cells. Cancers are typically caused by one of three mechanisms: 
chemically induced mutations or other changes to cellular DNA; radiation-
induced damage to cellular chromosomes; or viral infections that 
introduce new DNA into cells. 

Canopy—The uppermost spreading branchy layer of a forest. 

Cantonment area—Permanent military station, usually containing 
administration buildings, barracks, and support facilities. 

Carbon monoxide (CO)—A colorless, odorless gas which is toxic 
because it reduces the oxygen-carrying capacity of the blood. 

Carcinogen—A chemical substance or type of radiation that can cause 
cancer in living organisms. 

Ceded lands—Either Crown or government lands until 1893, when the 
Hawaiian Kingdom was overthrown. The successor government, the 
Republic of Hawai‘i, assumed ownership and control of these lands and 
continued their public use. When the Republic of Hawai‘i was annexed as 
a territory of the United States in 1898, it ceded these lands to the United 
States, which took ownership of them in fee simple. During the territorial 
era, the United States set some of these lands aside for military and other 
public purposes. When Hawai‘i became a state in 1959, the United States 
retained ownership of the ceded lands it needed for military and public 
purposes and conveyed the remaining ceded lands to the State of Hawai‘i. 

Cetacean—Any of an order (Cetacea) of aquatic mostly marine mammals 
that includes the whales, dolphins, and porpoises.  
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Chemistry—Any chemical reactions that transform pollutant emissions 
into other chemical substances. 

Chlorofluorocarbons (CFCs)—A family of inert, nontoxic, and easily-
liquefied chemicals used in refrigeration, air conditioning, packaging, 
insulation, or as solvents or aerosol propellants. Because CFCs are not 
destroyed in the lower atmosphere they drift into the upper atmosphere 
where they can be decomposed by high intensity ultraviolet radiation. The 
chlorine released when CFCs decompose reacts with and destroys ozone 
in the stratosphere. 

Community noise equivalent level (CNEL)—A 24-hour average noise 
level rating with a 5 dB penalty factor applied to evening noise levels and 
a 10 dB penalty factor applied to nighttime noise levels. Ldn is a seldom-
used alternative unit designation. 

Company—A military unit usually composed of multiple platoons with a 
headquarters section (at least 150 Soldiers). 

Concentration units—The ratio of the quantity of a substance in a 
mixture to the quantity of the mixture is its concentration in the mixture. 
Concentrations are often expressed in units of mass (weight) or volume of 
a substance per unit of mass or volume of the mixture. If the concentration 
is very high, then the concentration might be given in terms of a 
percentage. Percentage concentrations are equivalent to “parts per 
hundred.” In many environmental applications, the concentrations of 
interest are very dilute, and it is convenient to express concentrations in 
parts per thousand (ppt), parts per million (ppm), or parts per billion (ppb). 
Concentrations in water are typically given either in units of mass per 
mass or in mass per volume. For example, there are approximately 35 
grams of salt in 1,000 grams of seawater. The concentration of salt in 
seawater, in units of mass per mass, is therefore approximately 35 parts of 
salt per thousand parts of seawater, or 35 ppt. The “parts” in this case are 
units of mass for both the salt and the seawater. If, instead of 35 grams, 
there were only 35 milligrams (mg) of salt in the same mass of water and 
salt (i.e., less salt in the mixture by a magnitude of 1,000), then the 
concentration would be 35 ppm, and if there were only 35 micrograms 
(µg) in water, then the concentration would be one thousand time more 
dilute, or 35 ppb. Because 35 mg of salt takes up only a very small 
volume, adding 35 mg of salt to 1 liter of pure water does not change the 
volume of the solution much. One liter of pure water has a mass of 1,000 
grams, or 1 kilogram. Therefore, at dilute concentrations, 35 ppm can be 
expressed as 35 milligrams per liter (mg/L). Similarly, 35 ppb is nearly the 
same as 35 µg/L. Concentrations in soils are nearly always given in units 
of mass per mass. Concentrations in air are typically given in units of 
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volume per volume, or, because volume of air depends on the temperature 
and pressure, in units of mass per volume at a specified pressure and 
temperature.  

Contingency force—A force reserved in order to be deployed as needed. 

Convoy—An organized and controlled group of vehicles that moves over 
the same route at the same time and under one commander.  

Corps—A tactical unit usually consisting of two or more divisions and 
auxiliary arms and services. 

County Census Division (CCD)—A statistical subdivision of a county, 
established and delineated cooperatively by the Census Bureau and state, 
local, and tribal officials for data presentation purposes. CCDs have been 
established in 21 states that do not have minor civil divisions suitable for 
data presentation; that is, minor civil divisions have not been legally 
established, do not have a governmental or administrative purpose, have 
boundaries that are ambiguous or change frequently, and/or generally are 
not well known to the public. 

Criteria pollutant— An air pollutant for which there is a national 
ambient air quality standard (carbon monoxide, nitrogen dioxide, ozone, 
sulfur dioxide, inhalable particulate matter, fine particulate matter, or 
airborne lead particles). 

Critical Habitat—A description of the specific areas with physical or 
biological features essential to the conservation of a listed species and that 
may require special management considerations or protection. These areas 
have been legally designated via Federal Register notices. 

Cumulative effects—Effects that are the result of incremental impacts of 
an action, when added to other past, present, and reasonably foreseeable 
future actions, regardless of which agency (federal or non-federal) or 
person undertakes such actions. 

Current Force—Army units and structure currently in place. 

Cutpoint diameter (D50 diameter)—A term used to characterize the 
collection efficiency of particulate matter sampling devices. The 50 
percent mass collection efficiency size (D50 diameter) is commonly used 
as a simple description of sampling device performance. The D50 cutpoint 
diameter is not a particle size limit; it is merely the size range (as an 
aerodynamic equivalent diameter) at which the sampling device collects 
50 percent of the ambient particle mass. Size categories of suspended 
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particulate matter are typically designated according to the D50 cutpoint 
of the relevant sampling equipment.  

C-weighted decibel (dBC)—A frequency-weighted decibel scale that 
correlates well with the physical vibration response of buildings and other 
structures to airborne sound. 

Day-night average sound level (Ldn)—A 24-hour average noise level 
rating with a 10 dB penalty factor applied to nighttime noise levels. DNL 
is an alternative unit designation. 

De minimis level—A threshold for determining whether various 
regulatory requirements apply to a particular action or facility. In an air 
quality context, de minimis thresholds typically are based on emissions, 
facility size, facility activity levels, or other indicators.  

Decibel (dB)—A generic term for measurement units based on the 
logarithm of the ratio between a measured value and a reference value. 
Decibel scales are most commonly associated with acoustics (using air 
pressure fluctuation data); but decibel scales sometimes are used for 
ground-borne vibrations or other types of measurements. 

Depleted uranium (DU)— DU is a dense, slightly radioactive heavy 
metal used by the United States and other countries in making 
ammunition, armor, aircraft counterweights, and other materials. Because 
of its density and penetrating power, DU is an excellent material for 
making armor and armor-piercing weapons. 

Deployment—The movement of forces within operational areas.  

Detachment—A temporary military or naval unit formed from other units 
or parts of units.  

Direct fire—Gunfire delivered on a target, using the target itself as a point 
of aim for either the gun or the director.  

Division—A major administrative and tactical unit/formation that 
combines the necessary arms and services required for sustained combat; 
larger than a regiment/brigade and smaller than a corps (approximately 
15,000 to 20,000 Soldiers).  

Dry fire—Simulated gunfire; used only for training. 

Dud rounds—Explosive munitions that has not been armed as intended or 
that has failed to explode after being armed.  
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Easement—An interest in land owned by another that entitles its holder to 
a specific limited use. A right-of-way is usually an easement. 

Ecosystem—A community of interacting organisms (including people) 
and their environment that functions together to sustain life. 

Emission standard—A requirement established under the federal Clear 
Air Act that limits the quantity, rate, or concentration of emissions of air 
contaminants on a continuous basis. 

Emission—The release of air contaminants into the ambient air. 

Emissions—The types, amounts, and locations of pollutants emitted into 
the atmosphere. 

Endangered species—Any species or subspecies of bird, mammal, fish, 
amphibian, reptile, or plant that is in serious danger of becoming extinct 
throughout all, or a significant portion, of its range. Federally endangered 
species are officially designated by the US Fish and Wildlife Service or 
the National Marine Fisheries Service, and the designation is published in 
the Federal Register. 

Endemic—Restricted or peculiar to a locality or region.  

Environmental consequences—The impacts on the affected environment 
that are expected from implementing a given alternative. 

Environmental impact statement—As defined in the Council on 
Environmental Quality regulations, a detailed written report that provides 
a “full and fair discussion of significant environmental impacts and 
(informs) decision-makers and the public of the reasonable alternatives 
which would avoid or minimize adverse impacts or enhance the quality of 
the human environment.” The draft EIS evaluates a range of reasonable 
alternatives and their associated impacts and presents a preferred 
alternative if one option is clearly favored above the others. After 
departmental review, the draft EIS is circulated among agencies and the 
public for comment. Following the public hearing held to formally record 
comments on the draft, a final EIS is prepared incorporating public and 
agency input and recommending a selected alternative. 

Environmental—1) In a scientific context, a combination of natural 
conditions. 2) In a planning context, a category of analytical studies of 
aesthetic values, ecological resources, cultural (historical) resources, 
sociological and economic conditions, etc. 
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Equivalent Average Sound Pressure Level (or Energy-Averaged 
Sound Level, Leq)—The decibel level of a constant noise source that 
would have the same total acoustical energy over the same time interval as 
the actual time-varying noise condition being measured or estimated. Leq 
values must be associated with an explicit or implicit averaging time in 
order to have practical meaning. The use of A-weighted, C-weighted, or 
unweighted (flat) decibel units sometimes is indicated by LAeq, LCeq, or 
LFeq, respectively.  

Estuarine—Of, relating to, or formed in an estuary. 

Executive Order 12898, Federal Actions to Address Environmental 
Justice in Minority and Low-Income Populations—Issued February 11, 
1994. To the greatest extent practicable and permitted by law, and 
consistent with the principles set forth in the report on the National 
Performance Review, each Federal agency shall make achieving 
environmental justice part of its mission by identifying and addressing, as 
appropriate, disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority 
populations and low-income populations in the United States and its 
territories and possessions, the District of Columbia, the Commonwealth 
of Puerto Rico, and the Commonwealth of the Mariana Islands. 

Executive Order 13045, Protection of Children from Environmental 
Health and Safety Risks. Issued April 21, 1997—To the extent 
permitted by law and appropriate, and consistent with the agency's 
mission, each Federal agency: (a) shall make it a high priority to identify 
and assess environmental health risks and safety risks that may 
disproportionately affect children; and (b) shall ensure that its policies, 
programs, activities, and standards address disproportionate risks to 
children that result from environmental health risks or safety risks. 

Executive order—Order issued by the President by virtue of his authority 
vested by the Constitution or by an act of Congress. An executive order 
has the force of law. 

Facilities—Buildings and the associated infrastructure, such as roads, 
trails, and utilities. 

Farmland Protection Policy Act—Soil phases/areas protected by the 
FPPA and 7 CFR 658. FPPA soils include prime farmland, unique 
farmland, farmland of statewide importance, and farmland of local 
importance. 
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Federal Register—A daily publication of the US Government Printing 
Office that contains notices, announcements, regulations, and other 
official pronouncements of US Government administrative agencies. 
Various printed announcements and findings related to specified 
environmental matters and transportation projects and activities appear in 
this publication. 

Fee simple—Fee simple ownership means possession of a piece of real 
estate in totality, generally not subject to any other person’s ownership 
interests. Also referred to as “fee simple absolute” or “owned in fee.” 

Field artillery—1) A basic branch and arm of the Army. The branch 
name identifies personnel and units that use cannons, and rockets and 
missile systems, with target acquisition means, assisting in land combat 
operations. (2) Artillery weapons that are sufficiently mobile to 
accompany and support infantry, mechanized, armored, airborne, and air 
mobile units in the field. 

Fire power—The capacity of an individual or unit to deliver accurate and 
effective gunfire on a target or area to kill or suppress the enemy in its 
position, to deceives the enemy, and to support tactical maneuvers. 

Forced entry—To enter a property by use of force, usually without 
permission. 

Force-on-force—A force engaging another force, usually from within the 
same army, in a nonlive-fire situation, for the purpose of training and 
practice. 

Frondose algae—Leafy “sea weeds.” 

Fugitive emissions—Emissions that could not reasonably be confined or 
collected in a stack, vent, or similar device that would allow application of 
emission control equipment.  

Habituation—Decrease in responsiveness upon repeated exposure to a 
stimulus. 

Hazardous air pollutant (HAP)—Air pollutants which have been 
specifically designated by relevant federal or state authorities as being 
hazardous to human health. Most HAP compounds are designated due to 
concerns related to carcinogenic, mutagenic, teratogenic properties; severe 
acute toxic effects; or ionizing radiation released during radioactive decay 
processes.  
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Hazardous material—A substance that, due to its quantity, 
concentration, or physical and chemical characteristics, poses a potential 
hazard to human health and safety or to the environment if improperly 
used. 

Hazardous waste—An environmental impact category encompassing all 
types of permitted and unregulated materials, sites, and substances that 
require prudent handling and treatment to prevent harm or danger. Sites 
are often referred to as waste management sites. 

Heavy brigade—A brigade that is composed of heavy artillery and 
armored vehicles and designed to contain, repel, or defeat a heavily armed 
enemy force. 

Heavy forces—A large force designed for sustained battlefield combat, 
usually composed largely of armored vehicles. 

Hertz (Hz)—Sound wave cycles per second. A standard unit for 
describing acoustical frequencies measured as the number of air pressure 
fluctuation cycles per second. For most people, the audible range of 
acoustical frequencies is from 20 Hz to 20,000 Hz. 

Hydrocarbons—A class of organic compounds composed solely of 
carbon and hydrogen atoms; often used loosely to include substituted 
hydrocarbons. Hydrocarbons are a subclass of organic compounds. This 
term is frequently misused as s synonym for “organic compounds"”.  

Impacts—Positive or negative effects on the natural or social 
environment resulting from transportation projects. 

Improved conventional munitions (ICMs)—Cluster bombs, artillery 
munitions that contain multiple submunitions. 

Incendiaries—A weapon, such as a bomb, designed to ignite fires. 

Indirect fire—Gunfire delivered on a target that is not itself used as a 
point of aim for the weapon or the director.  

Infantry—Soldiers trained, armed, and equipped to fight on foot. 

Instantaneous peak sound pressure level (Lpk)—The highest 
instantaneous decibel level detected during a monitoring interval. The 
reported value depends somewhat on the instrument detector setting (slow, 
fast, or impulse sampling rate). Some sound level meters allow the decibel 
weighting for the Lpk measurement to be set independently from the 
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decibel weighting used for the normal time-integrated monitoring. Lpk will 
differ from Lmax when the instrument samples more frequently than the 
minimum integration time. For many modern sound level meters, the slow 
sampling rate is 8 readings per second and the fast sampling rate is either 
16 or 32 readings per second. A separate impulse sampling rate also may 
be available (typically at the fast sampling rate but with a special detector 
that can track a noise level rise over time intervals as short as 20 to 60 
microseconds (0.02 to 0.06 milliseconds). The use of A-weighted, C-
weighted, or unweighted (flat) decibel units sometimes is indicated by 
LApk, LCpk, or LFpk, respectively. 

Interim force—The force between the Current Forces and the Objective 
Force. 

Inter-theater support operations—Operations designed to convey 
supplies, personnel, and equipment between the originating theater and 
points outside the theater, to include the continental United States and 
other theaters.  

Intra-theater—Within a theater (see theater definitions, below). 

Jurisdictional determination—A site survey performed by the US Army 
Corps of Engineers to officially determine whether or not a given parcel of 
land is subject to wetlands regulations, and if so, the extent of the area. 

Kaiahi Gulch—Gulch located at the southern end of MMR, which 
extends from the makai end of the range inward for approximately 1 mile 
(1.6 kilometers). Also known as Ko‘iahi Gulch.  

Ko‘iahi Gulch—Also known as Kaiahi Gulch. See Kaiahi Gulch.  

Land navigation training—Maneuvers designed to train troops in 
techniques for navigating to a given destination. 

Level of service—Combinations of operating conditions that can occur in 
a given lane or roadway when it is accommodating various traffic 
volumes. 

LFA—The Surveillance Towed Array Sensor System Low Frequency 
Active Sonar system is proposed to support the Navy’s national defense 
mission. It uses an array of sound sources suspended from a ship to 
provide improved submarine detection capabilities. The LFA sonar system 
is a long-range, low frequency sonar (between 100 and 500 Hertz) that has 
both active and passive components.  
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Light brigade—A force composed primarily of foot-mobile fighters 
employing artillery, mortars, tactical air, Army aviation, naval gunfire, and 
reconnaissance assets to support the tactical operations plan.  

Light forces—Small agile forces designed for quick deployment and 
redeployment, usually not involving armored vehicles. 

Light infantry—Composed of light arms and hand-held weapons and 
lacking heavy artillery. 

Limu—Aquatic plants, such as seaweed, living in freshwater or saltwater. 

Live-fire exercise—Training activities using “live” or lethal ammunition. 

Maintenance area—An area that currently meets federal ambient air 
quality standards but which was previously designated as a nonattainment 
area. Federal agency actions occurring in a maintenance area are still 
subject to Clean Air Act conformity review requirements. 

Maneuver—A movement to place ships, aircraft, or land forces in a 
position of advantage over the enemy.  

Materiel—All items necessary to equip, operate, maintain, and support 
military activities without distinction as to its application for 
administrative or combat purposes. Examples of materiel are ships, tanks, 
self-propelled weapons, and aircraft and related spares, repair parts, and 
support equipment, but excluding real property, installations, and utilities. 

Maximum sound pressure level (Lmax)—The highest decibel level 
measured during a stated or implied monitoring period or noise event. The 
Lmax value recorded by a sound level meter depends on the time factor 
used for integration of instantaneous sound pressure level measurements. 
For most modern sound meters, this is 1 second when the instrument is set 
for the slow sampling rate and 1/8 second when the instrument is set for 
the fast sampling rate. The use of A-weighted, C-weighted, or unweighted 
(flat) decibel units sometimes is indicated by LAmax, LCmax, or LFmax, 
respectively.  

Mesic—Characterized by, relating to, or requiring a moderate amount of 
moisture. 

Meteorology—The physical processes affecting the distribution, dilution, 
and removal of these pollutants 

Microgram (µg)—One one-millionth of a gram. 
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Micron (µm)—A unit commonly used to describe particle size. One one-
millionth of a meter (one micrometer). 

Mine-clearing line charge (MICLIC)—A rocket-propelled, explosive 
line charge. It is used to reduce minefields that contain single-impulse, 
pressure-activated antitank mines and mechanically activated 
antipersonnel mines.  

Minimum sound pressure level (Lmin)—The lowest decibel level 
measured during a stated or implied monitoring period or noise event. The 
Lmin value recorded by a sound level meter depends on the time factor 
used for integration of instantaneous sound pressure level measurements. 
For most modern sound meters, this is 1 second when the instrument is set 
for the slow sampling rate and 1/8 second when the instrument is set for 
the fast sampling rate. The use of A-weighted, C-weighted, or unweighted 
(flat) decibel units sometimes is indicated by LAmin, LCmin, or LFmin, 
respectively.  

Mission essential—That materiel, equipment, personnel, projects, etc. that 
are authorized for and available to combat, combat support, combat 
service support, and combat readiness training forces in order to 
accomplish their assigned missions.  

Mitigation measure—A specific design commitment made with the 
resource agencies and other agencies during the environmental evaluation 
and study process that serve to moderate or lessen impacts derived from 
the Proposed Action. This might include planning and development 
commitments, environmental measures, and right-of-way improvements. 
A mitigation measure is implemented during construction or post-
construction. 

Modular packed mine system—A man portable anti-tank and anti-
personnel mine system.  

Muliwai—Brackish water pools near the mouths of streams created by 
seasonal barriers of sand or sediment. They are generally considered to be 
estuarine wetlands. 

Mutagen—A chemical substance or physical agent that causes a 
permanent change to the genes of a cell. 

Nap of the earth flight (also called terrain flight)—Flight close to the 
Earth’s surface during which airspeed, height, and altitude are adapted to 
the contours and cover of the ground in order to avoid enemy detection 
and gunfire. 
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National Environmental Policy Act of 1969 (NEPA)—Our nation’s 
basic charter for protecting the environment. It establishes policy, sets 
goals, and provides means for carrying out the policy. In accordance with 
NEPA, all federal agencies must prepare a written statement on the 
environmental impact of a Proposed Action. The provisions to ensure that 
federal agencies act according to the letter and spirit of NEPA are the 
Council on Environmental Quality regulations for implementing NEPA 
(43 CFR 1500-1508).  

Nitric oxide (NO)—A colorless toxic gas formed primarily by 
combustion processes that oxidize atmospheric nitrogen gas or nitrogen 
compounds found in the fuel. A precursor of ozone, nitrogen dioxide, 
numerous types of photochemically generated nitrate particles (including 
PAN), and atmospheric nitrous and nitric acids. Most nitric oxide formed 
by combustion processes is converted into nitrogen dioxide by subsequent 
oxidation in the atmosphere over a period that may range from several 
hours to a few days.  

Nitrogen dioxide (NO2)—A toxic reddish gas formed by oxidation of 
nitric oxide. Nitrogen dioxide is a strong respiratory and eye irritant. Most 
nitric oxide formed by combustion processes is converted into nitrogen 
dioxide by subsequent oxidation in the atmosphere. Nitrogen dioxide is a 
criteria pollutant in its own right, and is a precursor of ozone, numerous 
types of photochemically generated nitrate particles (including PAN), and 
atmospheric nitrous and nitric acids. 

Nitrogen oxides (NOX)—A group term meaning the combination of nitric 
oxide and nitrogen dioxide; other trace oxides of nitrogen may also be 
included in instrument-based NOX measurements. A precursor of ozone, 
photochemically generated nitrate particles (including PAN), and 
atmospheric nitrous and nitric acids.  

Nonattainment area—An area that does not meet a federal or state 
ambient air quality standard. Federal agency actions occurring in a federal 
nonattainment area are subject to Clean Air Act conformity review 
requirements. 

Nonlive-fire exercise—Training exercise using training rounds or 
nonlethal ammunition or blanks. 

Notice of intent—Announcement in the Federal Register advising 
interested parties that an EIS will be prepared and circulated for a given 
project. 

Noxious—Physically harmful or destructive to living beings. 
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North Pacific Acoustic Laboratory (NPAL)—This project is a 
continuation of the research that was conducted by the Acoustic 
Thermometry of Ocean Climate project. Funded by the Office of Naval 
Research and performed by Scripps Institution of Oceanography, 
University of California San Diego, in conjunction with the Applied 
Physics Laboratory of the University of Washington. NPAL broadcasts 
low frequency sound transmissions in the ocean over long distances. 
Source is located off Kaua‘i. 

Objective Force—The future forces of the Army. Legacy Forces, Army 
wide, will undergo transformation in training, equipment, and weapons 
over an estimated 20 years to become the Objective Force.  

Ordnance impact area—An area having designated boundaries, within 
the limits of which all ordnance will detonate on impact. 

Organic compounds—Compounds of carbon containing hydrogen and 
possibly other elements (such as oxygen, sulfur, or nitrogen). Major 
subgroups of organic compounds include hydrocarbons, alcohols, 
aldehydes, carboxylic acids, esters, ethers, and ketones. Organic 
compounds do not include crystalline or amorphous forms of elemental 
carbon (graphite, diamond, carbon black, etc.), the simple oxides of 
carbon (carbon monoxide and carbon dioxide), metallic carbides, or 
metallic carbonates.  

Ozone (O3)—A compound consisting of three oxygen atoms. Ozone is a 
major constituent of photochemical smog that is formed through chemical 
reactions in the atmosphere involving reactive organic compounds, 
nitrogen oxides, and ultraviolet light. Ozone is a toxic chemical that 
damages various types of plant and animal tissues and which causes 
chemical oxidation damage to various materials. Ozone is a respiratory 
irritant, and appears to increase susceptibility to respiratory infections. A 
natural layer of ozone in the upper atmosphere absorbs high energy 
ultraviolet radiation, reducing the intensity and spectrum of ultraviolet 
light that reaches the earth’s surface.  

Pantropical—Occurring or distributed throughout the tropical regions of 
the earth. 

Particulate matter—Solid or liquid material having size, shape, and 
density characteristics that allow the material to remain suspended in the 
atmosphere for more than a few minutes. Particulate matter can be 
characterized by chemical characteristics, physical form, or aerodynamic 
properties. Categories based on aerodynamic properties are commonly 
described as being size categories, although physical size is not used to 
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define the categories. Many components of suspended particulate matter 
are respiratory irritants. Some components (such as crystalline or fibrous 
minerals) are primarily physical irritants. Other components are chemical 
irritants (such as sulfates, nitrates, and various organic chemicals). 
Suspended particulate matter also can contain compounds (such as heavy 
metals and various organic compounds) that are systemic toxins or 
necrotic agents. Suspended particulate matter or compounds adsorbed on 
the surface of particles can also be carcinogenic or mutagenic chemicals. 

Parts per ***—See concentration units. 

Pathogenic—Causing or capable of causing disease 

Percentile sound pressure level (Lx)—The decibel level exceeded “x” 
percent of the time during a monitoring episode. Sometimes designated as 
Ln or Lnn, although those designations are easily confused with the 
nighttime average noise level descriptor used for Ldn and CNEL estimates.  

Permissible exposure limit (PEL)—An occupational air quality standard 
adopted by the Occupational Safety and Health Administration (OSHA). 
OSHA PELs are typically adopted as 8-hour time-weighted averages.  

Peroxyacetyl nitrate (PAN)—A toxic organic nitrate compound formed 
by photochemical reactions in the atmosphere. PAN is a strong respiratory 
and eye irritant, and a strong necrotic agent affecting plant tissues. Also 
called peroxyacetic nitric anhydride. A number of similar organic nitrate 
compounds are formed along with PAN during photochemical smog 
reactions. In relatively remote rural areas PAN and related organic 
nitrates, together with nitric acid, are often the dominant atmospheric 
nitrogen compounds.  

Pesticide—Any substance or mixture of substances intended for 
preventing, destroying, repelling, or mitigating any pest; the term pesticide 
also applies to herbicides, fungicides, avicides (bird agents), rodenticides, 
and various other substances used to control pests. 

Pinniped—Any of a suborder (Pinnipedia) of aquatic carnivorous 
mammals (as a seal or walrus) with all four limbs modified into flippers. 

Platoon—A subdivision of a company-size military unit, normally 
consisting of two or more squads or sections (approximately 30 Soldiers). 

PM10 (inhalable particulate matter [EPA])—A fractional sampling of 
suspended particulate matter that approximates the extent to which 
suspended particles with aerodynamic equivalent diameters smaller than 
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50 microns penetrate to the lower respiratory tract (tracheo-bronchial 
airways and alveoli in the lungs). In a regulatory context, PM10 is any 
suspended particulate matter collected by a certified sampling device 
having a 50 percent collection efficiency for particles with aerodynamic 
equivalent diameters of 9.5-10.5 microns and an maximum aerodynamic 
diameter collection limit less than 50 microns. Collection efficiencies are 
greater than 50 percent for particles with aerodynamic diameters smaller 
than 10 microns and less than 50 percent for particles with aerodynamic 
diameters larger than 10 microns. NOTE: the ACGIH definition of 
inhalable particulate mass is based on a D50 of 100 microns aerodynamic 
equivalent diameter.  

PM2.5 (fine particulate matter [EPA])—A fractional sampling of 
suspended particulate matter that approximates the extent to which 
suspended particles with aerodynamic equivalent diameters smaller than 6 
microns penetrate into the alveoli in the lungs. In a regulatory context, 
PM2.5 is any suspended particulate matter collected by a certified sampling 
device having a 50 percent collection efficiency for particles with 
aerodynamic equivalent diameters of 2.0-2.5 microns and an maximum 
aerodynamic diameter collection limit less than 6 microns. Collection 
efficiencies are greater than 50 percent for particles with aerodynamic 
diameters smaller than 2.5 microns and less than 50 percent for particles 
with aerodynamic diameters larger than 2.5 microns. 

Precursor—A compound or category of pollutant that undergoes 
chemical reactions in the atmosphere to produce or catalyze the production 
of another type of air pollutant. 

Proposed Action—Plan that a federal agency intends to implement and 
that is the subject of an environmental analysis. Usually, but not always, 
the Proposed Action is the agency’s preferred alternative for a project. The 
Proposed Action and all reasonable alternatives are evaluated against the 
no action alternative. 

Pyrotechnics—A mixture of chemicals that, when ignited, is capable of 
producing light, heat, smoke, sound, or gas. 

Range impact area—An area having designated boundaries, within the 
limits of which all ordnance will detonate on impact. 

Reactive organic compounds (ROC)—The most technically accurate 
term for the organic precursors of ozone and other photochemically 
generated pollutants. The more commonly used term is “reactive organic 
gases (ROG)”.  
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Reactive organic gases (ROG)—Organic compounds emitted into the air 
which have photochemical reaction rates sufficient to be considered 
precursors of ozone. Organic compounds which are not considered 
reactive in the lower atmosphere include methane, ethane, acetone, methyl 
acetate, carbonic acid, ammonium carbonate, methylene chloride, methyl 
chloroform, and numerous fully-saturated chloro-flourocarbon 
compounds. The term “reactive organic compounds” (ROC) would be 
technically more accurate, since many of the compounds of concern may 
be present in both gaseous and aerosol states (e.g., as atmospheric aerosols 
or as liquid films condensed on atmospheric particles in dynamic 
equilibrium with gas phase vapors). However, the acronym ROC is not in 
common use, and there are far too many acronyms already in use for 
organic compound emissions.  

Recommended exposure limit (REL)—An occupational air quality 
guideline recommended by the National Institute of Occupational Safety 
and Health (NIOSH). NIOSH RELs are typically adopted as time-
weighted averages for workdays of up to 10 hours in a 40-hour workweek.  

Regiment—A military unit usually consisting of a number of battalions or 
squadrons. 

Region of influence (ROI)— An ROI is a geographic area selected as a 
basis on which social and economic impacts of project alternatives are 
analyzed. The criteria used to determine the ROI are the geographic 
location of the installation or training area where the Proposed Action 
would occur; the residency distribution of the military and civilian 
personnel associated with these facilities; commuting distances and times; 
and the location of businesses providing goods and services to the affected 
facilities, their personnel, and their dependents.  

Respirable particulate matter (ACGIH definition)—Approximately 
PM10 with a 2 percent collection efficiency at 25 microns aerodynamic 
equivalent diameter. The collection efficiency curve may differ from EPA 
PM10 certification requirements. 

Scoping—A process conducted early in the project that is open to 
agencies and the general public to identify the range, or scope, of issues 
and alternatives to be addressed during the environmental studies and in 
the EIS. Even though scoping is the initial step in the EIS process, public 
involvement is a critical component that continues throughout the EIS 
process. 

Short-term exposure limit (STEL)—An occupational exposure standard 
adopted by OSHA or an occupational exposure guideline recommended 
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by ACGIH or NIOSH that is typically based on a 15-minute time-
weighted average which should not be exceeded at any time during a 
workday. In some cases, exposure duration periods shorter than or longer 
than 15 minutes are specified.  

Socioeconomic—Of, relating to, or involving a combination of social and 
economic factors. 

Sound exposure level (SEL)—Cumulative (not average) sound exposure 
during a particular noise event, integrated with respect to a 1-second time 
frame. SEL measurements are equivalent to the Leq value of a 1-second 
noise event producing the same cumulative acoustic energy as the actual 
noise event being analyzed. In effect, an SEL measure “spreads” or 
“compresses” the noise event to fit a fixed one-second time interval. If the 
actual duration of the noise event is less than one second, the SEL value 
will be less than the Leq value for the event. If the duration of the noise 
event exceeds 1 second, the SEL value will exceed the Leq of the event. 
SEL values can have any specified decibel weighting. Blast noise SEL 
values frequently are given as C-weighted decibels. SEL values for 
sources such as aircraft flyover events or train passby events typically are 
given as A-weighted decibels.  

Sound pressure level (SPL)—A decibel level calculation based on the 
measurement of instantaneous pressure fluctuations over and under the 
prevailing barometric pressure. The root mean squared (rms) pressure 
measurements are converted to a pressure ratio using 20 micropascals as 
the reference pressure. The sound pressure level in decibels is calculated 
as 10 times the logarithm of the square of the pressure ratio. Most sound 
level meters integrate the SPL readings over minimum time intervals that 
depend on user-set detector sampling rates. Most sound level meters also 
allow the user to specify a decibel weighting for the SPL measurements. 
Modern sound level meters typically sample 8 times per second at a slow 
setting and 16 or 32 times per second at a fast setting. When set to the 
slow sampling setting, modern sound level meters average SPL readings 
over a 1-second interval and use those 1-second Leq values for other time 
period integrations. The basic data integration period will be 1/8 of a 
second when a fast sampling rate setting is used. SPL (Lp), Lmax, Lmin, and 
Lx data typically are based on the 1-second (slow response) or 1/8 second 
(fast response) Leq values.  

Special Operation Forces—Forces designed and equipped to deal with 
unusual or specific tasks, often involving foreign language capabilities, 
specialized equipment, training, and tactics. 
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Special status species—Those plants or animals that have a protective 
status designated by a state or federal agency because of general or 
localized population decline. 

Squad—A small military unit, usually consisting of approximately 10 
Soldiers. 

Squadron—Battalion-sized ground unit in US Army cavalry regiments 
and in the SBCT, which consists of troops instead of companies.  

State implementation plan (SIP)—Legally enforceable plans adopted by 
states and submitted to EPA for approval, which identify the actions and 
programs to be undertaken by the State and its subdivisions to achieve and 
maintain national ambient air quality standards in a time frame mandated 
by the Clean Air Act. 

Strike Force—A force prepared to carry out an attack that is intended to 
inflict damage on, seize, or destroy an objective.  

Stryker Brigade Combat Team (SBCT)—The interim force between the 
Current Force and the Objective Force. SBCT is a new concept that uses 
technology and information to improve the abilities of Army units. The 
SBCT uses the lighter more efficient Stryker vehicle to transport Soldiers 
more quickly to areas of conflict.  

Sulfur dioxide (SO2)—A pungent, colorless, and toxic oxide of sulfur 
formed primarily by the combustion of fossil fuels. It is a respiratory 
irritant, especially for asthmatics. A criteria pollutant in its own right, and 
a precursor of sulfate particles and atmospheric sulfuric acid.  

Sulfur oxides (SOX)—A group term meaning the combination of sulfur 
dioxide and sulfur trioxide; treated as a precursor of sulfur dioxide, sulfate 
particles, and atmospheric sulfuric acid. 

Sustainable yield—The maximum rate of forced withdrawal from a 
source of water, which does not result in a loss of water quality or loss of 
rate of withdrawal. 

Tactical Force—A combat force, together with any service force required 
for its direct support, organized under one commander to operate as a unit 
and to engage the enemy in combat. 

Tactical maneuver—A maneuver designed to perform a specific task or a 
task with a specific goal. 
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Tactical—Using tactics in the use of weapons or forces deployed at the 
battlefront in such a way as to achieve a given objective. 

Tax map key—The description of a physical land unit of the state, using 
the division, zone, section, plat, and parcel. It is prepared especially for 
taxation purposes and in accordance with the requirements of the City and 
County of Honolulu Real Property Assessment Division and the County of 
Hawai‘i Real Property Tax Division. 

Taxon/taxa—The name applied to a taxonomic group in a formal system 
of nomenclature. 

Teratogen—A chemical substance or physical agent that causes birth 
defects through abnormal development or malformation of a fetus. 

Theater of operational readiness—A theater of operations in which 
forces are prepared to fight a prolonged battle or war. 

Theater of operations—A subarea within a theater of war defined by the 
geographic combatant commander required to conduct or support specific 
combat operations.  

Thoracic particulate matter (ACGIH definition)—Approximately PM4 
with a 1 percent collection efficiency at 10 microns aerodynamic 
equivalent diameter.  

Threshold limit value (TLV)—An occupational air quality guideline 
recommended by the American Conference of Governmental Industrial 
Hygienists (ACGIH). ACGIH TLVs are typically adopted as 8-hour time-
weighted averages.  

Toxic agent—A chemical compound or a mixture of compounds that 
exerts an adverse physiological effect on a living organism.  

Toxic—Poisonous. Exerting an adverse physiological effect on the normal 
functioning of an organism's tissues or organs through chemical or 
biochemical mechanisms following physical contact or absorption. 

Tracers—Ammunition containing a chemical composition to mark the 
flight of projectiles by a trail of smoke or fire. 

Transportation control measures (TCMs)—Steps taken by a locality to 
adjust traffic patterns (e.g., bus lanes, right turn on red) or reduce vehicle 
use (ridesharing, high-occupancy vehicle lanes) to reduce vehicular 
emissions of air pollutants. 



 10.0 Glossary 
 

 
Final Environmental Impact Statement  June 2009 
Military Training Activities at Mākua Military Reservation 
 
  10-22 

Troop—The company-sized elements in the RSTA Squadron. 

Unexploded ordnance—Explosive ordnance that has been primed, fuzed, 
armed, or otherwise prepared for action, and that has been fired, dropped, 
launched, projected, or placed in such a manner as to constituted a hazard 
to operations, installations, personnel, or material and remains unexploded 
either by malfunction or design or for any other cause. 

Ungulates—Hoofed animals. 

Unique agricultural land—Land other than prime agricultural land that 
is used for producing specific high-value food and fiber crops, as 
determined by the Secretary of Agriculture. Unique agricultural land 
possesses a special combination of soil quality, location, growing season, 
and moisture supply needed to economically produce sustained high 
quality or high yields of specific crops when treated and managed 
according to acceptable farm methods. Examples of such crops include 
citrus, tree nuts, olives, cranberries, fruits, and vegetables. 

Vehicle miles traveled (VMT)—A measure of both the volume and 
extent of motor vehicle operation; the total number of vehicle miles 
traveled within a specified geographical area (whether the entire country 
or a smaller area) over a given period of time. 

Viewshed—The landscape that can be directly seen under favorable 
atmospheric conditions, from a viewpoint or along a transportation 
corridor. 

Water Sector—An area which generally exhibits a continuous aquifer or 
source of water. Sector boundaries may include mountain ridges or valley 
floors. Regulatory agencies utilize sector boundaries in governing the 
state’s water supply. 
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Michael Kitamura 
Honorable Governor Linda Lingle 
Jimmy Nakatani 
Representative Jennifer Goto Sabas 
Maile S. L. Shimabukuro 
Andy Smith 

 

11.2 FEDERAL AGENCIES 

Council on Environmental Quality 
Federal Aviation Administration, 

Honolulu Control Facility 
Federal Fire Department 
Federal Highway Administration 
National Parks Service, Pacific Islands 

Support Office 
NOAA Fisheries 
Pacific Islands Fisheries Science Center 
US Department of Agriculture, Forest 

Service, Institute of Pacific Islands 
Forestry 

US Department of Agriculture, Natural 
Resources Conservation Service 

US Department of the Interior, Office of 
Environmental Policy and Compliance 

US Environmental Protection Agency, 
Office of Federal Activities 

US Environmental Protection Agency, 
Pacific Islands Contact Office 

US Environmental Protection Agency, 
Region 9 

US Fish and Wildlife Service 
US Geological Survey 
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11.3 MILITARY 

29th ESIB 
Army Reserve  
Camp Smith 
Hawai‘i Army National Guard 
Hickam Air Force Base 

Marine Corps Base Kaneohe  
Naval Base Pearl Harbor 
Navy Region Hawai‘i Attn: N46 
US Coast Guard 
US Navy Pacific Division 

 

11.4 STATE AGENCIES 

Department of Business, Economic 
Development, and Tourism, Office of 
Planning 

Department of Hawaiian Homelands 
Department of Health, Clean Air Branch 
Department of Health, Clean Water 

Branch 
Department of Health, Environmental 

Health Services Division 
Department of Health, Environmental 

Management Division 
Department of Health, Environmental 

Planning Office 
Department of Health, Hazard Evaluation 

& Emergency Response 
Department of Health, Noise, Radiation 

and Indoor Air Quality Branch 
Department of Health, Safe Drinking 

Water Branch 

Department of Health, Solid and 
Hazardous Waste Branch 

Department of Health, Wastewater 
Branch 

Department of Land and Natural 
Resources 

Department of Transportation, Harbors 
Division 

Department of Transportation, Highways 
Division 

Division of Aquatic Resources 
Hawai‘i Coastal Zone Management 

Program 
Legislative Reference Bureau 
Office of Environmental Quality Control  
Office of Hawaiian Affairs 
Office of Planning 
State Historic Preservation Office 
 

 

11.5 LOCAL AGENCIES 

City and County of Honolulu, Board of 
Water Supply 

City and County of Honolulu, Department 
of Design and Construction 

City and County of Honolulu, Department 
of Education, Facilities Branch 

City and County of Honolulu, Department 
of Environmental Services 

City and County of Honolulu, Department 
of Parks and Recreation 

City and County of Honolulu, Department 
of Planning and Permitting 

City and County of Honolulu, Department 
of Transportation Services 

‘Ewa Neighborhood Commission Office 
Honolulu Fire Department 
Honolulu Police Department 
Makakilo/Kapolei/Honokai Hale 

Neighborhood Board #34 
Wahiawa Neighborhood Commission 

Office 
Wai‘anae Neighborhood Board 
Waipahu Neighborhood Commission 

Office 
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11.6 SCHOOLS 

UH Environmental Center 
UHM Environmental Center 
UHM Marine Programs 

UHM Water Resources Research Center 
Wai‘anae High School-Hawaiian Studies 

 

11.7 LIBRARIES 

Hawai‘i State Library, Hawai‘i 
Documents Center 

Hilo Public Library 
Kailua – Kona Public Library 
Kapolei Public Library 
Pearl City Public Library 
 

 
Thelma Parker Memorial Public and 

School Library 
UHM Hamilton Library, Hawaiian 

Collection 
Wahiawa Public Library 
Wai‘anae Public Library 

 

11.8 ORGANIZATIONS 

Adopt An Ahupua‘a 
Ai Pohaku Workshop 
American Friends Service Committee 
Association of Hawaiian Civic Clubs 
Chamber of Commerce of Hawai‘i 
Communications-Pacific. Inc. 
Concerned Citizens of Wai‘anae 
Conservation Council for Hawai‘i 
Earthjustice Legal Defense Fund 
East Asia US Women’s Network 
Estate of Samuel Damon 
Hale Ola Ho‘opakolea 
Hawaiian Civic Club of Wahiawa 
Hoa ‘Āina O Mākaha 
Honolulu Religious Society of Friends 
Hui Malama I Na Kupuna O Hawai‘i Nei 
Hui Mālama O Mākua 
Ilio‘ulaokalani Coalition 
Ka‘ala Farm 
Kanaka Maoli Tribunal Komike 
Kanupepa 
Koa Mana 
Kua‘ana Student Service 
Kupuna O Nānākuli 
Life of the Land 

Makaha Ahupua‘a 
Mark A. Robinson Trusts (PACOM) 
Na Koa O‘ahu 
Na Kupuna Ame Nakakuo 
Nanaikapono Hawaiian Civic Club 
Nānākuli Ahupua‘a Council 
Nānākuli Hawaiian Homestead 

Community Association 
Nani O Wai‘anae 
O‘ahu Island Burial Council 
Queen Liliuokalani Trust 
Sandwich Isles Communications, Inc. 
Save Our Surf 
Sierra Club, Hawai‘i 
Sierra Club, O‘ahu Group 
The Nature Conservancy of Hawai‘i 
Ukanipo Heiau Advisory Council 
Veterans of Foreign Wars, Hawai‘i 
Wai‘anae Coast Coalition 
Wai‘anae Hawaiian Civic Club 
Wai‘anae Hawaiian Homestead 
Wai‘anae Military Civilian Advisory 

Council 
Waipahu Community Association 
Women of Wai‘anae 
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11.9 MEDIA 

The Honolulu Advertiser 
Westside Stories 

 

11.10 INDIVIDUALS 

Henry K. Ahlo 
Bernard Alama 
Fred, Irene, and Theole Anderson 
David Bramlett 
Phyllis “Coochie” Cayan 
Roy Dahlin 
Mr. and Mrs. Jonathan Deenik 
Frenchy DeSoto 
Bud Ebel 
Eric Enos 
William Ho‘ohuli 
Walt and Ann Hunter 
Dicky Johnson 
Helen and Marleen Kamana 

Eldon Kaopua 
John Kaopua 
Leilani Kerr 
Maralyn Kurshals 
Anela O Maunakea 
William Meyer 
Mr. and Mrs. Edward Pilila‘au 
Roberta Leihulu Searle 
Albert H. Silva 
Milo Sinapati 
D. Kapua Sprout 
Walter K. Tagawa 
Shelley Zemborelli 
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