Prepared for
Commander, U.S. Pacific Fleet, Executive Agent

In accordance with
The National Environmental Policy Act and
Executive Order 12114

MARIANA ISLANDS RANGE COMPLEX
ENVIRONMENTAL IMPACT STATEMENT/

OVERSEAS ENVIRONMENTAL IMPACT
STATEMENT

Volume 1 of 3

May 2010

Final

Please contact the following person with comments and questions:

Mariana Islands Range Complex EIS/OEIS
Project Manager, Code EV21

Naval Facilities Engineering Command, Pacific
258 Makalapa Drive, Suite 100

Pearl Harbor, HI 96869-3134

Phone: 808-472-1402

E-mail: marianas.tap.eis@navy.mil




This page intentionally left blank.



FINAL ENVIRONMENTAL IMPACT STATEMENT/
OVERSEAS ENVIRONMENTAL IMPACT STATEMENT
MARIANA ISLANDS RANGE COMPLEX

Lead Agency for the EIS\OEIS:  U.S. Department of the Navy

Title of the Proposed Action; Mariana Islands Range Complex (MIRC)
Affected Jurisdiction: Mariana Islands
Designation: Final Environmental Impact Statement/Overseas Environmental Impact

Statement (EIS/OEIS)

Abstract

The National Environmental Policy Act of 1969 requires Federal agencies to examine the environmental
effects of their proposed actions. On behalf of the Department of Defense Representative Guam,
Commonwealth of the Northern Mariana Islands, Federated States of Micronesia and Republic of Palau the
Navy is preparing this EIS/OEIS to assess the potential environmental effects associated with continuing
and proposed military activities within the MIRC Study Area. The Navy is the lead agency for the
EIS/OEIS because of its role as Executive Agent. The National Marine Fisheries Service (NMFS), the U.S.
Department of the Interior, the U.S. Department of Agriculture Wildlife Services, the Federal Aviation
Administration (FAA), the U.S. Army; the U.S. Marine Corps, the U.S. Air Force and the U.S. Coast Guard
were invited as cooperating agencies. The NMFS, U.S. Department of Interior (Office of Insular Affairs),
FAA, U.S. Marine Corps and U.S. Air Force have accepted as cooperating agencies.

The military services (Services) have identified the need to support and conduct current, emerging, and
future training and research, development, test, and evaluation (RDT&E) training activities in the Mariana
Islands Study Area. Three alternatives are analyzed in this EIS/OEIS. The No Action Alternative will
continue training and RDT&E activities of the same types, and at the same levels of training intensity as
currently conducted, without change in the nature or scope of military activities in the EIS/OEIS study area.
Alternative 1 is a proposal designed to meet the Services’ current and near-term operational training
requirements. It would include increased training activities as a result of upgrades and modernization of
existing training areas. This alternative also includes increased activities due to meeting new training and
capability requirements for personnel and platforms, and an overall increase in the number and types of
training events (including major exercises, the Intelligence, Surveillance and Reconnaissance/Strike Air
Force initiative at Andersen Air Force Base, U.S. Marine Corps training activities, and the participation of
allied forces in major exercises in the MIRC). Training activities will also increase as a result of the
acquisition and development of new Portable Underwater Tracking Range capabilities supporting anti-
submarine warfare and new facility capabilities supporting Military Operations in Urban Terrain training.
Implementation of Alternative 2 would include all the actions proposed for MIRC, including the No Action
Alternative and Alternative 1, and new activities related to additional Major Exercises.
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ES 1 EXECUTIVE SUMMARY

ES 1.1 INTRODUCTION

This Environmental Impact Statement (EIS)/Overseas Environmental Impact Statement (OEIS) analyzes
the potential environmental consequences that may result from the Proposed Action and Alternatives,
which address ongoing and proposed military training activities within the Mariana Islands Range
Complex (MIRC). For the purposes of this EIS/OEIS, the MIRC and the Study Area are the same
geographical areas. The MIRC consists of the ranges, airspace, and ocean areas surrounding the ranges
that make up the Study Area. The Study Area does not include the sovereign territory (including waters
out to 12 nautical miles [nm]) of the Federated States of Micronesia (FSM).

This EIS/OEIS has been prepared by the Department of the Navy (DoN) in compliance with the National
Environmental Policy Act (NEPA) of 1969 (42 United States Code [U.S.C.] Section [8] 4321 et seq.); the
Council on Environmental Quality [CEQ] Regulations for Implementing the Procedural Provisions of
NEPA (Title 40 Code of Federal Regulations [C.F.R.] 88 1500-1508); Department of the Navy
Procedures for Implementing NEPA (32 C.F.R. 775); and Executive Order 12114 (EO 12114),
Environmental Effects Abroad of Major Federal Actions. The Navy is the lead agency for the EIS/OEIS
because of its role as executive agent, and the EIS/OEIS has been prepared for the Department of Defense
(DoD) Representative Guam, Commonwealth of the Northern Mariana Islands (CNMI), Federated States
of Micronesia and Republic of Palau (DoD REP). This EIS/OEIS satisfies the requirements of NEPA and
EO 12114, and will be filed with the U.S. Environmental Protection Agency (USEPA) and made
available to appropriate Federal, State, local, and private agencies, organizations, and individuals for
review and comment.

The National Marine Fisheries Service (NMFS), United States (U.S.) Department of the Interior (Office
of Insular Affairs), U.S. Department of Agriculture Wildlife Services (USDA WS), Federal Aviation
Administration (FAA), U.S. Army, U.S. Marine Corps (USMC), U.S. Air Force (USAF), and U.S. Coast
Guard (USCG) were invited as cooperating agencies. The NMFS, U.S. Department of Interior (Office of
Insular Affairs), FAA, USMC, and USAF have agreed to be cooperating agencies.

The Proposed Action would result in critical enhancements to increase training capabilities (especially in
the undersea and air warfare areas) that are necessary if the military services are to maintain a state of
military readiness commensurate with the national defense mission. The Proposed Action does not
involve extensive changes to the MIRC facilities, activities, or training capabilities, nor does it involve an
expansion of the existing MIRC boundaries or airspace requirements. The Proposed Action does not
involve the redeployment of U.S. Army, USN, USMC, USAF, or US Coast Guard personnel or assets,
carrier berthing capability, or deployment of strategic missile defense assets to the Marianas. The
Proposed Action focuses on the development and improvement of existing training capabilities in the
MIRC and does not include any military construction projects.

This EIS/OEIS focuses on the achievement of Service readiness activities while the separate Guam and
CNMI Marine Relocation EIS/OEIS focuses on the relocation of forces to the Marianas with its
associated infrastructure and military construction requirements, Army Ballistic Missile Defense System,
and construction of a new pier to support more frequent visits from transient Nuclear Aircraft Carrier
(CVN) Berthing. The Intelligence, Surveillance, and Reconnaissance/Strike (ISR/Strike) EIS analyzes the
force structure changes and associated support personnel and infrastructure requirements for new and
increased aircraft events. Cumulative impact is the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable future
actions and can result from individually minor but collectively significant actions taking place over a

EXECUTIVE SUMMARY ES-1



MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

period of time. Along with other cumulative effects, the cumulative impacts associated with the Marine
relocation and ISR/Strike actions are analyzed within this EIS/OEIS.

The Proposed Action is to use the MIRC to support and conduct current, emerging, and future training
and Research, Development, Test, and Evaluation (RDT&E) activities, while enhancing training
resources through investment in the ranges. Training and RDT&E activities do not include combat
operations, operations in direct support of combat, or other activities conducted primarily for purposes
other than training. Three alternatives have been analyzed to determine environmental impacts. The No
Action Alternative consists of the current training that occurs in the MIRC. Alternative 1 includes current
training and additional training as a result of new major exercises and ISR/Strike actions. Alternative 2
consists of additional training above and beyond Alternative 1.

The MIRC Study Area is located in the Western Pacific (WestPac) and consists of three primary
components: ocean surface and undersea areas, special use airspace (SUA), and training land areas. The
ocean surface and undersea areas extend from the international waters south of Guam to north of Pagan
(CNMI), and from the Pacific Ocean east of the Mariana Islands to the middle of the Philippine Sea to the
west, encompassing 501,873 square nautical miles (nm?) (1,299,851 square kilometers [km?]) of open
ocean and littorals (coastal areas). The MIRC Study Area includes ocean areas in the Philippine Sea,
Pacific Ocean, and exclusive economic zones (EEZs) of the United States and FSM. Portions of the
Marianas Trench Marine National Monument, which was established in January 2009 by Presidential
Proclamation under the authority of the Antiquities Act (16 U.S.C. 431), lie within the Study Area. The
range complex includes land ranges and training area/facilities on Guam, Rota, Tinian, Saipan, and
Farrallon de Medinilla (FDM), encompassing 64 nm? (220 km?) of land. SUA consists of Warning Area
517 (W-517), restricted airspace over FDM (R-7201), and Air Traffic Control Assigned Airspace
(ATCAA) encompassing 63,000 nm? (216,000 km?) of airspace. For range management and scheduling
purposes, the MIRC is divided into training areas under different controlling authorities. MIRC-supported
activities and training, RDT&E of military hardware, personnel, tactics, munitions, explosives, and
electronic combat (EC) systems are described in Chapter 2. Figures ES-1 through ES-13, located at the
end of this Executive Summary, depicts the MIRC Study Area and its components covered in this
EIS/OEIS.

Title 10 § 3062, 5062, and 8062 of the U.S.C. directs each of the U.S. Military Services (Services) to
organize, train, and equip forces for combat. To fulfill their statutory missions, each of the Services needs
combat-capable forces ready to deploy worldwide. U.S. military forces must have access to the ranges,
operating areas (OPAREAS), and airspace needed to develop and maintain skills for the conduct of
military activities. Ranges, OPAREAs, and airspace must be sustained to support the training needed to
ensure a high state of military readiness. Activities involving RDT&E for military systems are an integral
part of this readiness mandate.

ES 2 PURPOSE AND NEED FOR THE PROPOSED ACTION

The mission of the MIRC is to serve as the principal military training and basing venue in the WestPac
with the unique capability and capacity to support required current, emerging, and future training.

The purpose of the Proposed Action is to achieve and maintain Service readiness using the MIRC to
support and conduct current, emerging, and future training and RDT&E activities, while enhancing
training resources through investment in the ranges. The decision to be made by the DoD REP is to
determine both the scope of training and RDT&E to be conducted and the nature of range enhancements
to be made within the MIRC. In making this decision, the DoD REP will consider the information and
environmental impact analysis presented in this EIS/OEIS when deciding whether to implement
Alternative 1, Alternative 2, or the No Action Alternative.
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The need for the Proposed Action is to enable the Services to meet their statutory responsibility to
organize, train, equip, and maintain combat-ready forces and to successfully fulfill their current and future
global mission of winning wars, deterring aggression, and maintaining freedom of the seas. Activities
involving RDT&E are an integral part of this readiness mandate.

The existing MIRC plays a vital part in the execution of this readiness mandate. Because of its close
location to forward-deployed forces in WestPac, it provides the best economical alternative for forward-
deployed U.S. forces to train on U.S.-owned lands. U.S. forces also train in SUA and sea space outside of
U.S. territorial boundaries. The Proposed Action is a step toward ensuring the continued vitality of this
essential military training resource.

This EIS/OEIS provides an assessment of environmental effects associated with current and proposed
training activities, force structure (to include new weapons systems and platforms), and range investments
in the MIRC.

In summary, the Military Services propose to implement actions within the MIRC to support current,
emerging, and future training and RDT&E in the MIRC. The Proposed Action focuses on the
development and improvement of existing training capabilities in the MIRC and does not include any
military construction projects. The actions evaluated in this EIS/OEIS include:

e Maintaining baseline training and RDT&E at mandated levels;
e Increasing training exercises from current levels;

e Accommodating force structure changes (human resources, new platforms, and additional
weapons systems); and

o Developing range complex investment strategies that sustain, upgrade, modernize, and transform
the MIRC to accommodate increased use and more realistic training scenarios.

To support an informed decision, the EIS/OEIS identifies objectives and criteria for military activities in
the MIRC Study Area. The core of the EIS/OEIS is the development and analysis of different alternatives
for achieving the Services’ objectives. Alternatives development is a complex process, particularly in the
dynamic context of military training. The touchstone for this process is a set of criteria that respond to the
Services’ readiness mandate, as it is implemented in the MIRC. The criteria for developing and analyzing
alternatives to meet these objectives are set forth in Section 2.2.1. These criteria provide the basis for the
statement of the Proposed Action and Alternatives and selection of alternatives for further analysis
(Chapter 2), as well as analysis of the environmental effects of the Proposed Action and Alternatives
(Chapter 3).

ES 2.1 WHY THE MILITARY TRAINS

The United States military is maintained to uphold the U.S. constitution and to defend it from all enemies,
foreign and domestic. In order to do so, Title 10 of the U.S.C. requires the Services to maintain, train, and
equip combat-ready forces capable of winning wars, deterring aggression, and maintaining freedom of the
seas. Modern war and security operations are complex. Modern weaponry has brought both
unprecedented opportunity and innumerable challenges to the military. Smart weapons, used properly, are
very accurate and actually allow the military to accomplish their mission with greater precision and far
less destruction than in past conflicts. But these modern smart weapons are very complex to use. U.S.
military personnel must train regularly with them to understand their capabilities, limitations, and
operation. Modern military actions require teamwork between hundreds or thousands of people, and their
various equipment, vehicles, ships, and aircraft, all working individually and as a coordinated unit to
achieve success. Military training addresses all aspects of the team, from the individual to joint and
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coalition teamwork. To do this, the military employs a building block approach to training. Training
doctrine and procedures are based on operational requirements for deployment of forces. Training
proceeds on a continuum, from teaching basic and specialized individual military skills, to intermediate
skills or small-unit training, to advanced, integrated training events, culminating in multi-Service (Joint)
exercises or predeployment certification events. In order to provide the experience so important to success
and survival, training must be as realistic as possible. The military often employs simulators and synthetic
training to provide early skill repetition and enhance teamwork, but live training in a realistic environment
is vital to success. This requires: sufficient land, sea, and airspace to maneuver tactically; realistic targets
and objectives; simulated opposition that creates a realistic enemy; and instrumentation to objectively
monitor the events and learn to correct errors.

Range complexes provide a controlled and safe environment with threat-representative targets that enable
military forces to conduct realistic combat-like training as they undergo all phases of the graduated
buildup needed for combat-ready deployment. Ranges and operating areas provide the space necessary to
conduct controlled and safe training scenarios representative of those that the military would have to face
in actual combat. The range complexes are designed to provide the most realistic training in the most
relevant environments, replicating to the best extent possible the operational stresses of warfare. The
integration of undersea ranges, with land training areas, safety landing fields, and amphibious landing
sites, are critical to this realism, allowing execution of multidimensional exercises in complex scenarios.
They also provide instrumentation that captures the performance of tactics and equipment in order to
provide the feedback and assessment that is essential for constructive criticism of personnel and
equipment. The live-fire phase of training facilitates assessment of the military’s ability to place weapons
on target with the required level of precision while under a stressful environment. Live training will
remain the cornerstone of readiness.

ES 2.1.1 The Strategic Importance of the MIRC

The MIRC is characterized by a unique combination of attributes that make it a strategically important
range complex for the Services. These attributes include the following:

e Location within U.S. territory

o Live-fire ranges on the islands of Guam, Tinian, and FDM

e Expansive airspace, surface sea space, and underwater sea space

e Authorized use of multiple types of live and inert ordnance on FDM

e Support for all Navy warfare areas and numerous other Service roles, missions, and tactical tasks

e Support to homeported Navy, Army, USCG, and USAF units based at military installations on
Guam and CNMI

e Training support for deployed forces

e WestPac Theater training venue for Special Warfare forces
e Ability to conduct Joint and combined force exercises

o Rehearsal area for WestPac contingencies

Due to Guam and CNMI’s strategic location and DoD’s ongoing reassessment of the WestPac military
alignment, there has been a dramatic increase in the importance of the MIRC as a training venue and its
capabilities to support required military training.
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ES 3 SCOPE AND CONTENT OF THE EIS

In its analysis under NEPA, the Navy includes areas of the MIRC Study Area’ that lie within 12 nm (22
kilometers [km]) of the shoreline, or the territorial seas. Environmental effects in the areas that are outside
of U.S. territorial seas are analyzed under EO 12114 and associated implementing regulations.

ES 3.1 NEPA

This EIS/OEIS provides an assessment of environmental effects associated with current and proposed
training activities, force structure (to include new weapons systems and platforms), and range investments
in the MIRC.

This EIS/OEIS incorporates the 1999 EIS for Military Training in the Marianas and supersedes the
Overseas Environmental Assessment Notification for Air/Surface International Warning Areas (2002). In
addition, this EIS/OEIS addresses the environmental impacts of future at-sea training events such as the
Valiant Shield Exercise (last held in the summer of 2007), which was previously analyzed under separate
environmental documentation. This expanded EIS/OEIS also gives the Navy an opportunity to review its
procedures and ensure the benefits of recent scientific and technological advances are applied toward
assessing environmental effects.

The first step in the NEPA process is preparation of a notice of intent (NOI) to develop the EIS. The NOI
provides an overview of the Proposed Action and the scope of the EIS. The NOI for this project was
published in the Federal Register on June 1, 2007 (Federal Register Volume 72, No. 105, pp 30557-59).
A newspaper notice was placed in two local newspapers, Pacific Daily News (Guam) and Saipan Tribune
(Saipan/Tinian). The NOI and newspaper notices included information about comment procedures, a list
of information repositories (public libraries), the dates and locations of the scoping meetings, and the
project website address (www.MarianasRangeComplexEIS.com).

Scoping is an early and open process for developing the “scope” of issues to be addressed in the EIS and
for identifying significant issues related to a Proposed Action. The scoping process for this EIS/OEIS was
initiated by the publication of the NOI in the Federal Register and local newspapers noted above. During
scoping, the public is given an opportunity to help define and prioritize issues and convey these issues to
the Navy through written comments. Scoping meetings were held at three locations: Hilton Guam
(Tumon Bay, Guam) on June 18, 2007; Hyatt Regency Saipan (Garapan Village, Saipan) on June 20,
2007; and Tinian Dynasty Hotel (San Jose Village, Tinian) on June 21, 2007. There were 135 total
attendees, including 65 in Guam, 48 in Saipan, and 22 in Tinian. As a result of the scoping process, the
Navy received comments from the public, which have been considered in the preparation of this
EIS/OEIS.

Comments from the public were received through public comment forms, which were available at each
information station and were collected during the meeting. The forms could also be mailed to the address
or e-mail address provided on the form. For people who wanted to submit oral comments, there were two
options: a tape recorder was available for people wanting to dictate their comments directly into the
recorder and a Navy representative was also available to transcribe public comments using a laptop

! For the purposes of this EIS, the MIRC and the Study Area are the same geographical areas. The complex consists of the ranges and the ocean
areas surrounding the ranges that make up the Study Area. The Study Area does not include the sovereign territory (including waters out to 12
nm) of the Federated States of Micronesia (FSM).

EXECUTIVE SUMMARY ES-5



MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

computer. During scoping, the Marianas EIS/OEIS team set up and allowed the public to submit
comments electronically via an e-mail address, marianas.tap.eis@navy.mil, which, at that time, was the
preferred electronic method to offer the public for submitting comments. A total of 25 individual public
comments were received, including written and oral comments from the public meetings and written
comments via mail and e-mail.

Subsequent to the scoping process, the Navy and Federal and local regulators met quarterly to discuss
additional scoping issues of concerns prior to development of this EIS/OEIS. A Draft EIS/OEIS was
prepared to assess the potential effects of the Proposed Action and Alternatives on the environment. It
was then provided to the U.S. Environmental Protection Agency (EPA) for review and comment. A notice
of availability was published in the Federal Register on January 30, 2009. Notices were placed in local
newspapers announcing the availability of the Draft EIS/OEIS. The Draft EIS/OEIS was available for
general review and was circulated for review and comment. Public meetings were advertised and held in
similar venues as the scoping meetings to receive public comments on the Draft EIS/OEIS.

The DoD REP published a combined Notice of Availability (NOA)/Notice of Public Hearings (NOPH)
newspaper display advertisement in the Pacific Daily News, the Saipan Tribune and the Marianas Variety
announcing the dates, times and locations of the public hearings. The NOA/NOPH ad also included
information on how to comment on the Draft EIS/OEIS. An overview of additional notification efforts,
from postcards to fliers, and a list of information repositories that received copies of the Draft EIS/OEIS
are included in Chapter 11.

Public hearings were held at five locations, two on Guam and one each on Saipan, Tinian, and Rota.
There were 129 total attendees, including 52 in Guam, 40 in Saipan, 22 in Tinian, and 15 in Rota as
shown in Table ES-1.

Table ES-1: Meeting Locations, Dates, and Attendees—Public Hearings

Location Date Public Attendees

Jesus & Eugenia Leon Guerrero School
of Business and Public Administration 19 February 2009 32

Building, University of Guam, Guam

Southern High School, Santa Rita, Guam 20 February 2009 20
Multi-Purpose Center, Susupe, Saipan 23 February 2009 40
Tinian Elementary School, San Jose Village, Tinian 24 February 2009 22
Sinapolo Elementary School, Sinapolo, Rota 26 February 2009 15

The public hearings were dual format, consisting of an open house where the public could view
informational posters and speak to project representatives and a formal hearing where information from
the MIRC Draft EIS/OEIS was presented and individual testimony accepted. The purpose of the public
review process and the public hearings was to solicit comments on the Draft EIS/OEIS. The public
hearings identified environmental issues that the public, elected officials and government agencies
believed needed further analysis. In addition to providing written or verbal comments at the public
hearings, the public could also provide comments through the project website, by sending an email, or by
mailing a written comment. The comment period originally ended March 16, 2009, but was extended 15
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days until March 31, 2009, to allow for additional public input. Transcripts from the hearings and written
public comments received during the comment period are provided in Chapter 11. A summary of
comments (number of commenters, resource issues identified, number of comments by resource issue) is
provided in detail in Chapter 11. A total of 68 public comments were provided during the public hearings
(Table 11-5). A total of 762 comments were received (Table 11-8). Responses to each comment received
from the public and agencies pertaining to specific resource areas and locations are also provided in detail
in Chapter 11. Those comments received from the public concerning Department of Defense (DoD)
policy and program issues outside the scope of the analysis in this EIS/OEIS were not addressed in the
EIS/OEIS.

Responses to public comments may take various forms as necessary, including correction of data,
clarifications of and modifications to analytical approaches, and inclusion of additional data or analyses.
The Final EIS/OEIS was made available to the public.

The Record of Decision (ROD) will summarize the DoD REP’s decision and identify the selected
alternative, describe the public involvement and agency decision-making processes, and present
commitments to specific mitigation measures.

ES 3.2 EXECUTIVE ORDER (EO) 12114

EO 12114, Environmental Effects of Major Federal Actions, directs Federal agencies to provide for
informed decision-making for major Federal actions outside the U.S. territorial sea, but not including
actions within the territory or territorial sea of a foreign nation. For purposes of this EIS/OEIS, areas
outside U.S. territorial sea are considered to be areas beyond 12 nm from shore. This EIS/OEIS satisfies
the requirements of EO 12114, as analysis of activities or impacts occurring, or proposed to occur, outside
of 12 nm is provided.

For the majority of resource sections addressed in this EIS/OEIS, projected impacts outside of U.S.
territory would be similar to those within the territorial sea. In addition, the baseline environment and
associated impacts to the various resource areas analyzed in this EIS/OEIS are not substantially different
within or outside the 12 nm jurisdictional boundary. Therefore, for these resource sections, the impact
analyses contained in the main body of the EIS/OEIS are comprehensive and follow both NEPA and EO
12114 guidelines. The description of the affected environment addresses areas both within and beyond
U.S. territorial sea.

ES 3.3 OTHER ENVIRONMENTAL REQUIREMENTS CONSIDERED

The Services must comply with a variety of other Federal environmental laws, regulations, and EOs.
These include (among other applicable laws and regulations) the following:

e Marine Mammal Protection Act (MMPA)
e Endangered Species Act (ESA)

e Migratory Bird Treaty Act (MBTA)

e Coastal Zone Management Act (CZMA)
e Rivers and Harbors Act (RHA)

e Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA) for Essential Fish
Habitat (EFH)

e Marine Protection, Research and Sanctuaries Act (MPRSA)
e Clean Air Act (CAA)
e Federal Water Pollution Control Act (Clean Water Act [CWA])
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e National Historic Preservation Act (NHPA)
e National Invasive Species Act
e Resource Conservation and Recovery Act (RCRA)

e EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations

e EO 13045, Environmental Health and Safety Risks to Children
e [EO 13089, Protection of Coral Reefs
e EO 13112, Invasive Species

In addition, laws and regulations of the Territory of Guam and the CNMI that are applicable to military
actions are identified and addressed in this EIS/OEIS. To the extent practicable, this EIS/OEIS was used
as the basis for any required consultation and coordination in connection with applicable laws and
regulations.

ES 4 PROPOSED ACTION AND ALTERNATIVES
ES 4.1 ALTERNATIVES DEVELOPMENT

NEPA-implementing regulations provide guidance on the consideration of alternatives in an EIS. These
regulations require the decision-maker to consider the environmental effects of the Proposed Action and a
range of alternatives to the Proposed Action (40 C.F.R. § 1502.14). The range of alternatives includes
reasonable alternatives, which must be rigorously and objectively explored, as well as other alternatives
that are eliminated from detailed study. To be “reasonable,” an alternative must meet the stated purpose of
and need for the Proposed Action.

The purpose of including a No Action Alternative in environmental impact analyses is to ensure that
agencies compare the potential impacts of the proposed Federal action to the known impacts of
maintaining the status quo. Section 1502.14(d) of the CEQ guidelines requires that the alternatives
analysis in the EIS “include the alternative of no action.” For evaluating the Proposed Action under this
EIS, the current level of range management activity is used as a benchmark. By proposing the status quo
as the No Action Alternative, the Navy compares the impacts of the proposed alternatives to the impacts
of continuing to operate, maintain, and use the MIRC in the same manner and at the same levels as they
do now.

The No Action Alternative is representative of baseline conditions, where the action presented represents
a regular and historical level of activity on the MIRC to support training activities and exercises. The No
Action Alternative serves as a baseline, and represents the “status quo” when studying levels of range
usage and activity. This use of the current level of operations as a baseline level is appropriate under CEQ
guidance, as set forth in the Forty Most Asked Questions Concerning CEQ’s National Environmental
Policy Act Regulations, Question #3 (http://ceq.hss.doe.gov/nepa/regs/40/40p1.htm). The current military
training the MIRC was initially addressed in the 1999 Military Training in the Marianas EIS, and in
several Environmental Assessments (EAS) (e.g., Overseas EA Notification for Air/Surface International
Warning Areas and Valiant Shield Overseas EA [OEA]) for more specific training events or platforms.
Alternative 1 and Alternative 2 analyze greater use of range assets to support training activities and
maximize training opportunities that fully supports the increased training requirements of the ISR/Strike
initiative and increased surface and undersea training.

The Services have developed a set of criteria for use in assessing whether a possible alternative meets the
purpose of and need for the Proposed Action. Each of the alternatives must be feasible, reasonable, and
reasonably foreseeable in accordance with CEQ regulations (40 C.F.R. 88 1500-1508). Reasonable
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alternatives include those that are practical or feasible from the technical and economic standpoint.
Alternatives that are outside the scope of what Congress has approved or funded must still be evaluated in
the EIS/OEIS if they are reasonable, because the EIS/OEIS may serve as the basis for modifying
congressional approval or funding in light of NEPA goals and policies.

Alternatives were selected based on their ability to meet the following criteria:

1. Location where Joint U.S. forces can train within a specified geographical region.
2. Location where 7th Fleet forces can train within their area of responsibility (AOR).

3. Location where training requirements of deployed military forces can be met while remaining
within range of WestPac nations.

4. Location where training can be accomplished within the territory of the United States.
5. Training capabilities must meet operational requirements by supporting realistic training.

6. Training capacity must meet Fleet deployment schedules, and Service training schedules,
standards, and exercises.

7. The range complex must meet the requirements of DoD Directive 3200.15, “Sustainment of
Ranges and Operating Areas (OPAREA)”.

8. The range complex must be capable of implementing new training requirements and RDT&E
activities.

9. The range complex must be capable of supporting current and forecasted range and training
upgrades.

NEPA regulations require that the Federal action proponent study means to mitigate adverse
environmental impacts by virtue of going forward with the Proposed Action or an alternative (40 C.F.R. §
1502.16). Additionally, an EIS is to include study of appropriate mitigation measures not already included
in the Proposed Action or alternatives (40 C.F.R. § 1502.14 [h]). Each of the alternatives, including the
Proposed Action considered in this EIS/OEIS, includes mitigation measures intended to reduce the
environmental effects of military activities. Protective measures, such as Best Management Practices
(BMPs) and Standard Operating Procedures (SOPs), are discussed throughout this EIS/OEIS.

ES 4.2 ALTERNATIVES ELIMINATED FROM FURTHER CONSIDERATION

Having identified criteria for generating alternatives for consideration in this EIS/OEIS (see Section
2.2.1), the Navy eliminated several alternatives from further consideration after initial review.
Specifically, the following potential alternatives (described in Section 2.2.2) were not carried forward for
analysis:

e Alternative range complex locations;

e Simulated training;

e Concentrating the level of current training in the MIRC to fewer sites;
e Reduction of activity types and activity levels; and

e Alternative based on mitigations.

After careful consideration of each of these potential alternatives in light of the identified criteria, it was
determined that none of them meets the Purpose and Need for the Proposed Action.

ES 4.3 ALTERNATIVES CONSIDERED

Three alternatives are analyzed in this EIS/OEIS:
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1. No Action Alternative - Current Training Activities
2. Alternative 1 - Increase Training; Modernization; and Upgrades
3. Alternative 2 - Increase Major At-Sea Exercises and Training

As noted in Section 1.4, the purpose of the Proposed Action is to achieve, enhance, and maintain Military
readiness using the MIRC Study Area to support current and future training. The Services propose to:

e Increase training and RDT&E from current levels as necessary;

e Accommodate mission requirements associated with force structure changes and introduction of
new weapons and systems to the Services; and

e Implement enhanced range complex capabilities.
The components that make up the Proposed Action are discussed in the following sections.
ES 4.3.1 No Action Alternative — Current Training within the MIRC

The No Action Alternative is the continuation of existing training activities, RDT&E activities, and
continuing base activities. This includes all multi-Service training activities on DoD training areas,
including either a Joint expeditionary warfare exercise or a Joint multi-strike group exercise. Current
military training and RDT&E activities in the MIRC have been evaluated in the Final Environmental
Impact Statement for Military Training in the Marianas, June 1999 and in several Environmental
Assessments (e.g., OEA Notification for Air/Surface International Warning Areas and Valiant Shield
OEA). As such, evaluation of the No Action Alternative in this EIS/OEIS provides a baseline for
assessing environmental impacts of Alternative 1 (Preferred Alternative), and Alternative 2, as described
in the following sections.

While the No Action Alternative meets a portion of the Service’s requirements, it does not meet the
purpose and need. This alternative does not provide for training capabilities for ISR/Strike, undersea
warfare improvements, or increased training activities within the MIRC.

With reference to the criteria identified in Section 2.2.1, the No Action Alternative does not satisfy
criteria 7, 8, and 9 (relating to support for the full spectrum of training requirements). See Tables 2-7, 2-8,
2-9, and 2-10 for summaries of major exercises, annual training activities, ordnance use, and sonar
activities (mid Frequency Active [MFA] and Surveillance Towed-Array Sensor System [SURTASS] Low
Frequency Active [LFA] sonar), respectively, in the MIRC Study area associated with the No Action
Alternative.

ES 4.3.2 Alternative 1 (Preferred Alternative) — Increase Training, Modernization,
and Upgrades

Alternative 1 is a proposal designed to meet the Services’ current and near-term training requirements. If
Alternative 1 were to be selected, in addition to accommodating the No Action Alternative, it would
include increased training activities as a result of upgrades and modernization of existing training areas.
Only the training portion as described in Chapter 2 for Alternative 1 is covered for the ISR/Strike
initiative in the MIRC EIS/OEIS. Other ISR/Strike actions are covered in the ISR/Strike EIS. This
alternative also includes increased activities due to meeting new training and capability requirements for
personnel and platforms, and an overall increase in the number and types of events (including major
exercises, the ISR/Strike Air Force initiative at Andersen Air Force Base (AFB), other services and
agencies (USMC, USA, USCG, Department of Homeland Security [DHS], and the participation of the
allied forces in major exercises in the MIRC). Activities will also increase as a result of the acquisition
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and development of new Portable Underwater Tracking Range capabilities supporting Anti-Submarine
Warfare (ASW), and new facility capabilities supporting MOUT training.

Major Exercises. Training activities would be increased to include training in major exercises, multi-
Service and Joint exercises involving multiple strike groups and task forces. Major exercises provide
multi-Service and Joint participation in realistic maritime and expeditionary training that is designed to
replicate the types of events and challenges that could be faced during real-world contingency operations.
Major exercises also include providing training to submarine, ship, aircraft, and special warfare forces in
mission tactics, techniques, and procedures.

The Navy intends to conduct three exercises during a five-year period that may include both SURTASS
LFA and MFA active sonar sources. The Navy has analyzed all SURTASS LFA sonar use in Final and
Supplemental EISs/OEISs, and its operation is covered by associated environmental documentation. The
LFA sonar and the MFA sonar would not normally be operated in close proximity to each other or at the
same time.

(Note: The Guam and CNMI Marine Relocation EIS/OEIS for the relocation of USMC forces from
Okinawa to Guam examines the potential impact from activities associated with the USMC units’
relocation, including facilities and infrastructure. In addition, the EIS/OEIS addresses the proposed Army
missile defense system on Guam, and the infrastructure required for berthing a visiting aircraft carrier.
Since the MIRC EIS/OEIS covers DoD training on existing DoD land and training areas in and around
Guam and the CNMI, there is overlap between the two EIS/OEISs in the area of usage of existing DoD by
USMC units. These documents are being closely coordinated to ensure consistency.)

ISR/Strike. Only the training portion as described in Chapter 2 for Alternative 1 is covered for the
ISR/Strike initiative in the MIRC EIS/OEIS. Other ISR/Strike actions are covered in the ISR/Strike EIS.
The USAF has established the ISR/Strike program at Andersen AFB, Guam. ISR/Strike will be
implemented in phases over a planning horizon of FY2007-FY2016. ISR/Strike force structure consists
of up to 24 fighter, 12 aerial refueling, six bomber, and four unmanned aircraft with associated support
personnel and infrastructure. Environmental impacts associated with the establishment of ISR/Strike on
Andersen AFB have been analyzed in the 2006 Establishment and Operation of an Intelligence,
Surveillance and Reconnaissance/Strike, Andersen Air Force Base, EIS. Implementation of Alternative 1
analyzed in this EIS/OEIS would result in ISR/Strike aircraft events out of Andersen AFB increasing by
45 percent over the current level (FY2006). The 45 percent increase in aircraft events out of and into
Andersen AFB, as analyzed in the 2006 EIS, requires improved range infrastructure to accommodate this
increased training tempo, newer aircraft, and weapon systems commensurate with ISR/Strike force
structure. There will be increased activity on all the current training areas supporting USAF activities: W-
517, ATCAAs, and FDM.

FDM. Under the No Action Alternative, public access to FDM is strictly prohibited and there are no
commercial or recreational activities on or near the island. During training exercises, aircraft and marine
vessels are restricted within a 3-nm (5-km) radius. Notices-to-Mariners (NOTMARS) and Notices-to-
Airmen (NOTAMS) are issued at least 72 hours in advance of potentially hazardous FDM range events
and may advise restrictions beyond 3-nm (5-km) from FDM for certain training events. These temporary
advisory restrictions are used to maintain the safety of the military and the public during training sessions
by providing public notice of potentially hazardous training activity and temporary Danger Zones and
Restricted Areas.

FDM and the nearshore waters are leased to the United States for military purposes specifically for use as
a live fire naval gunfire and air warfare air strike training range. As such, FDM and its nearshore area
have always been an off-limits area to all personnel both civilian and military due to unexploded ordnance
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concerns. The lease agreement between CNMI and the United States, states in pertinent part, at Article 12
of the lease: “c. Farallon de Medinilla: Public access to Farallon de Medinilla Island and the waters of the
Commonwealth immediately adjacent thereto shall be permanently restricted for safety reasons.” This
restriction will continue and FDM and nearshore areas, including the fringing reef remain a restricted
area, which prohibits the entry of all personnel, civilian and military from the island without specific
permission from Commander, Joint Region Marianas.

Under implementation of either Alternative 1 or Alternative 2, a 10-nm surface Danger Zone would be
established to restrict all private and commercial vessels from entering the area during the conduct of
hazardous training activity. The proposed Danger Zone would designate a surface safety zone of 10-nm
radius surrounding FDM. The creation of the proposed Danger Zone does not affect the continued
implementation of restricted access as indicated in the lease agreement; and, therefore no trespassing is
permitted on the island or nearshore waters and reef at any time. Public access to FDM will remain
strictly prohibited and there are no commercial or recreational activities on or near the island. NOTMARs
and NOTAMs will continue to be issued at least 72 hours in advance of potentially hazardous FDM range
events and may advise restrictions for certain training events.

Scheduled training will be communicated to the stakeholders (e.g., local mayors, resources agencies,
fishermen) using a telephone tree and e-mail (developed by Joint Region Marianas with stakeholders’
input) to send, facsimiles to mayors and fishermen, and notices on the NOAA and local cable channels,
and emergency management offices. This safety zone provides an additional measure of safety for the
public during hazardous training activities involving the island. The surface Danger Zone is proposed as a
surface safety exclusion area to be established in accordance with 33 CFR 8 334.1. The U.S. Army Corps
of Engineers (USACE) may promulgate regulations restricting commercial, public, and private vessels
from entering the restricted safety zone to minimize danger from the hazardous activity in the area.

Anti-Submarine Warfare (ASW). ASW describes the entire spectrum of platforms, tactics, and weapon
systems used to neutralize and defeat hostile submarine threats to combatant and noncombatant maritime
forces. A critical component of ASW training is the Portable Underwater Tracking Range (PUTR). The
acquisition and development of new PUTR capabilities would allow near real-time tracking and feedback
to all participants. The PUTR should provide both a shallow water and deep water operating environment,
with a variety of bottom slope and sound velocity profiles similar to potential contingency operating
areas. Guam-homeported submarine crews, as well as crews of transient submarines, require ASW
training events to maintain qualifications. A MIRC-instrumented ASW PUTR, target support services,
and assigned torpedo retriever craft would meet support requirements for Torpedo Exercise (TORPEX)
and Tracking Exercise (TRACKEX) activities in the MIRC in support of Fast Attack Submarine (SSN)
and Ballistic Missile Submarine (SSBN) and other deployed forces.

Military Operations in Urban Terrain (MOUT). MOUT training is conducted within a facility that
replicates an urban area, to the extent practicable. The urban area includes a central urban infrastructure of
buildings, blocks, and streets; an outlying suburban residential area; and outlying facilities. Suburban area
structures should represent a local noncombatant populace and infrastructure. The Services will need to
repair and upgrade the existing MOUT facilities to support training requirements of special warfare units
stationed at or deployed to the MIRC.

See Tables 2-7, 2-8, 2-9, and 2-10 for a summary of major exercises, annual training activities, ordnance
use, and sonar activities, respectively, in the MIRC Study area associated with Alternative 1.

Laser Range. Training activities will increase as a result of the development of a laser certified range
area in W-517. This laser range capability will aid in the training of aircrews in the delivery of air-to-
surface missiles against surface vessel targets. Primarily conducted in W-517, the weapon systems
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commonly used in this training activity are the laser guided HELLFIRE missile or an inert captive air
training missile (CATM). The CATM is a missile shape that contains electronics only, and it remains
attached to the aircraft weapon mounting points. The MISSILEX involves in-flight laser designation and
guidance, and arming and releasing of the air to surface weapon by aircraft, typically against a small
stationary, towed, or maneuvering target; however a CATM Exercise (CATMEX) may be conducted
against any laser reflective target mounted on or towed by a target support vessel.

ES 4.3.3 Alternative 2 — Increase Major At-Sea Exercises and Training

Implementation of Alternative 2 would include all the actions proposed for the MIRC, including the No
Action Alternative and Alternative 1, and increased training activity associated with an increase in major
at-sea exercises including Fleet Strike Group Exercise (Carrier Strike Group), Integrated ASW Exercise
(Strike Group), and Ship Squadron ASW Exercise (Cruiser, Destroyer).

Fleet Strike Group Exercise. Would be conducted in the MIRC by forward-deployed Navy Strike
Groups to sustain or assess their proficiency in conducting tasking within the Seventh Fleet. Training
would be focused on conducting Strike Warfare or ASW in the most realistic environment, against the
level of threat expected in order to effect changes to both training and capabilities (e.g., equipment,
tactics, and changes to size and composition) of the Navy Strike Group. Although these exercises would
emphasize Strike or ASW, there is significant training value inherent in all at-sea exercises and the
opportunity to exercise other mission areas. Each exercise would last a week or less.

Integrated ASW _Exercise. This is an ASW exercise to be conducted by the Navy’s Strike Groups to
assess their ASW proficiency while located in the Seventh Fleet area of activities. The exercise is
designed to assess the Strike Groups’ ability to conduct ASW in the most realistic environment, against
the level of threat expected, in order to effect changes to both training and capabilities (e.g., equipment,
tactics, and changes to size and composition) of U.S. Navy Strike Groups. Strike Groups would receive
significant training value in the assessment, as training is inherent in all at-sea exercises.

Ship Squadron ASW Exercise. The exercise will typically involve multiple ships, submarines, and
aircraft in several coordinated events over a period of a week or less, focused on all elements of ASW
training.

See Tables 2-7, 2-8, 2-9, and 2-10 for summary of major exercises, annual training activities, ordnance
use, and sonar activities, respectively, in the MIRC Study area associated with Alternative 2.

ES 5 PREFERRED ALTERNATIVE

The Preferred Alternative (Alternative 1) in this EIS/OEIS (See Chapter 2 for details) was evaluated to
ensure it met the purpose and need, giving due consideration to range complex attributes such as the
capability to support current and emerging Fleet training and RDT&E requirements; the capability to
support realistic, essential training at the level and frequency sufficient to support the Fleet Response
Training Plan (FRTP); and the capability to support training requirements while following Navy
Personnel Tempo of Operations (i.e., time away from homeport) guidelines.

The Preferred Alternative maintains current activities, increases training, expands warfare missions,
accommodates force structure changes (changes in weapon systems and platforms and homebase new
aircraft and ships), and implements enhancements to enable each range complex to meet foreseeable
needs. In addition to the discussion/analysis of the Preferred Alternative, the EIS/OEIS includes
descriptions and analyses of the No Action Alternative and Alternative 2. The DoD REP will not make its
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decision of which alternative it will implement until the ROD is signed at the conclusion of the NEPA
process.

ES 6 AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES

Chapter 3 of this EIS/OEIS describes existing environmental conditions and environmental consequences
for resources potentially affected by the Proposed Action and Alternatives described in Chapter 2. This
chapter also identifies and assesses the environmental consequences of the Proposed Action and
Alternatives. The affected environment and environmental consequences are described and analyzed
according to categories of resources. The categories of resources addressed in this EIS/OEIS and the
location of the respective analyses are identified in the following table:

Table ES-2: Categories of Resources Addressed and EIS/OEIS Chapter 3 Analysis Guide

Resource Section

Geology, Soils, and Bathymetry 3.1
Hazardous Materials 3.2
Water Quality 3.3
Air Quality 3.4
Airborne Noise 3.5
Marine Communities 3.6
Marine Mammals 3.7
Sea Turtles 3.8
Fish and Essential Fish Habitat 3.9
Seabirds and Shorebirds 3.10
Terrestrial Species and Habitats 3.11
Socioeconomic Resources (Land Use, Transportation, Demographics, 3.12, 3.14, 3.15, 3.16, 3.17
Regional Economy, Recreation)

Cultural Resources 3.13
Environmental Justice and Protection of Children 3.18
Public Health and Safety 3.19

ES 6.1 GENERAL ANALYSIS APPROACH TO ASSESSING ENVIRONMENTAL CONSEQUENCES

Each alternative analyzed in this EIS/OEIS includes several warfare areas (e.g., AW, Amphibious
Warfare [AMW], ASW, Electronic Combat (EC), Mine Warfare [MIW], Naval Special Warfare [NSW],
Surface Warfare [SUW], and Strike Warfare [STW], etc.). Likewise, several activities (e.g., vessel
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movements, aircraft overflights, weapons firing) are accomplished under each event, and those activities
typically are not unique to that event. For example, many of the activities involve Navy vessel movements
and aircraft overflights. Detailed descriptions of the events are contained in Appendix D. The analysis for
each resource category is organized by warfare areas and/or stressors associated with that activity.
Chapter 3 contains the details of the analyses. The following general steps were used to analyze the
potential environmental consequences of the alternatives to:

o |dentify those aspects of the Proposed Action that are likely to act as stressors to resources by
having a direct or indirect effect on the physical, chemical, and biotic environment of each Study
Area.

e Identify those aspects of the Proposed Action that required detailed analysis in the EIS/OEIS.

e Identify the resources that are likely to co-occur with the stressors in space and time, and the
nature of that co-occurrence (exposure analysis).

e Determine whether and how resources are likely to respond given their exposure and available
scientific knowledge of their responses (response analysis).

e Determine the risks those responses pose to resources and the significance of those risks.
ES 6.2 ENVIRONMENTAL STRESSORS ANALYZED

Of the potential environmental stressors considered in the analysis, the following stressors were carried
forward for detailed analysis for all resources categories:

e Vessel movements

e Aircraft overflights

e Sonar

e Weapons Firing (including explosions and underwater detonations)
e Nonexplosive Mine Shapes (deployed in the ocean and recovered)
e Expended Materials

e Amphibious Landings

e Vehicle Movements

e Building Modification (repairs, maintenance, and upgrade)

e Land Detonations

e Foot Traffic

ES 6.3 SUMMARY OF ENVIRONMENTAL IMPACTS

Environmental effects which might result from the implementation of the Navy’s Proposed Action or
alternatives have been summarized in Table ES-3. A detailed analysis of effects is provided in Chapter 3.
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and Bathymetry

Alternative 1,
or

Alternative 2

erosion would continue; however,
topographic and surface soil changes
would be minimal and would be
managed in accordance with established
protective measures. Dispersion and
suspension of marine sediments as a
result of detonation of underwater mines
and Explosive Ordnance Disposal (EOD)
demolition would continue. Continuation
of disturbance to some sandy beaches;
these effects would be similar to that
from normal wave action during stormy
conditions.

Under Alternative 1 and Alternative 2 the
impacts would be similar to those
described under the No Action
Alternative; however, the intensity of
impacts to geologic resources and soils
would be greater.
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Table ES-3: Summary of Environmental Impacts
Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
Section 3.1 No Action Under No Action Alternative localized Impacts would be similar to those
. Alternative, disturbance to topography and localized | described for the No Action
Geology, Soils,

Alternative, Alternative 1, and
Alternative 2 for territorial waters.

No significant harm to geology,
soils, and bathymetry resources.

Section 3.2

Hazardous
Materials

No Action
Alternative,

Alternative 1,
or

Alternative 2

Under the No Action Alternative use of
training materials would continue
deposition of expendable training
material on the ranges. Most of the
degradation products of these materials
are nonhazardous inorganic materials.

Under Alternative 1 and Alternative 2 the
impacts would be similar to the No
Action Alternative; however the rate of
deposition of expendable training
material on the ranges would slightly
increase compared to the No Action
Alternative.

Existing ashore hazardous material and
waste management systems are
sufficient for handling of wastes
generated under the No Action
Alternative, Alternative 1, and Alternative
2.

Impacts would be similar to those
described for the No Action
Alternative, Alternative 1, and
Alternative 2 for territorial waters.

Existing hazardous materials and
waste management systems are
sufficient for handling of wastes
generated by the No Action
Alternative, Alternative 1, and
Alternative 2.

No significant harm to resources
from hazardous materials and
waste.
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Table ES-3: Summary of Environmental Impacts (Continued)

Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
Section 3.3 No Action Under the No Action Alternative releases | Impacts would be similar to those
Alternative, of munitions constituents from described for the No Action

Water Quality

Alternative 1,
or

Alternative 2

explosives, ordnance, and small arms
rounds used during training exercises
have no short-term impacts. No long-
term degradation of marine, surface, or
groundwater quality. Protective
measures include continued compliance
with Service SOPs and BMPs for ashore
management, storage, and discharge of
hazardous materials and wastes, and
other pollution protection measures.

Impacts and protective measures for
Alternative 1 and Alternative 2 would be
similar to those described under the No
Action Alternative.

Alternative, Alternative 1, and
Alternative 2 for territorial waters.

No significant harm to water
quality.

Section 3.4
Air Quality

No Action
Alternative,

Alternative 1,
or

Alternative 2

Under the No Action Alternative there
would be no significant impacts to air
quality of coastal and inland areas from
current emission-generating training
activities. Training areas will remain in
attainment of the National Ambient Air
Quality Standards.

Impacts to air quality under Alternative 1
and Alternative 2 of coastal and inland
training areas from emission-generating
activities would be similar to those under
the No Action Alternative.

Impacts would be similar to those
described for the No Action
Alternative, Alternative 1, and
Alternative 2 for territorial waters.

No significant harm to air quality.

Section 3.5

Airborne Noise

No Action
Alternative,

Alternative 1,
or

Alternative 2

Under the No Action Alternative sound-
generating events are intermittent, occur
in remote or off-limits areas, and do not
expose a substantial number of human
receptors to high noise levels. No
sensitive receptors are likely to be
exposed to sound for such military
activities.

Under Alternative 1 and Alternative 2
impacts would be similar to the No
Action Alternative.

Impacts would be similar to those
described for the No Action
Alternative, Alternative 1, and
Alternative 2 for territorial waters.

No significant harm to resources
from airborne noise.
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Table ES-3: Summary of Environmental Impacts (Continued)
Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
Section 3.6 No Action Under the No Action Alternative there Impacts would be similar to those
Marine Alternative, may be localized disturbance, injury, and | described for the No Action

Communities

Alternative 1,
or

Alternative 2

mortality. No long-term population or
community-level effects.

Protective measures include continued
compliance with Service SOPs and
BMPs for ashore management, storage,
and discharge of hazardous materials
and wastes, and other pollution
protection measures.

Under Alternative 1 and Alternative 2
impacts and protective measures would
be similar to those described under the
No Action Alternative.

No significant impact to marine
communities.

Alternative, Alternative 1, and
Alternative 2 for territorial waters.

No significant harm to marine
communities.

Section 3.7

Marine Mammals

No Action
Alternative,

Alternative 1,
or

Alternative 2

Vessel Movements

Under the No Action Alternative,
Alternative 1, and Alternative 2: short-
term behavioral responses would result
from general vessel disturbance. The
potential exists for injury or mortality
from vessel collisions. No long-term
population or community-level effects
would be expected.

Vessel Movements

Impacts would be similar to those
described for the No Action
Alternative, Alternative 1, and
Alternative 2 for territorial waters.

Aircraft Overflights

Under the No Action Alternative,
Alternative 1, and Alternative 2: potential
exposure to aircraft noise inducing short-
term behavioral changes exists. No long-
term population or community-level
effects would be expected.

Aircraft Overflights

Impacts would be similar to those
described for the No Action
Alternative, Alternative 1, and
Alternative 2 for territorial waters.

Weapons Firing/Non-Explosive
Ordnance Use

Under the No Action Alternative,
Alternative 1, and Alternative 2 direct
strike of marine mammals unlikely due to
wide dispersal of training events and
marine mammals, as well as protective
measures. Potential for short-term
behavioral responses due to sonic
booms from large shells (e.g. 5 inch
shells).

Weapons Firing/Non-Explosive
Ordnance Use

Impacts would be similar to those
described for the No Action
Alternative, Alternative 1, and
Alternative 2 for territorial waters.
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Table ES-3: Summary of Environmental Impacts (Continued)

Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
No Action Expended Materials Expended Materials
Alternative, Under the No Action Alternative, Impacts would be similar to those
Alternative 1 Alternative 1, and Alternative 2: there is described for the No Action
' a low potential for ingestion of ordnance | Alternative, Alternative 1, and
or related materials and chaff and/or flare Alternative 2 for territorial waters.
Alternative 2 plastic end caps and pistons.
Sonar Use Sonar Use
Potential occurrences of Level B Impacts would be similar to those
harassment (non-Temporary Threshold described for the No Action
Shift [TTS] and TTS) and one Level A Alternative for territorial waters.
exposure.
No Action
Alternative
No Action Alternative Sonar Use
Modeling results for all waters (territorial and non-territorial) indicate the
potential for 69,287 Level B harassments (68,191 from non-TTS and 1,096
from TTS). One potential Level A exposure resulting from the summation of
MFA modeling is estimated for the pantropical spotted dolphin.
Section 3.7 g P P P P
Marine Mammals Sonar Use Sonar Use
(Continued) Potential occurrences of Level B Impacts would be similar to those

Alternative 1

harassment (non-TTS and TTS) and two
Level A exposures.

described for Alternative 1 for
territorial waters.

Modeling results for all waters (territorial and non-territorial) indicate the
potential for 79,562 Level B harassments (78,319 from non-TTS and 1,243
from TTS). Two potential Level A exposures resulting from the summation of
MFA modeling; one is estimated for the pantropical spotted dolphin, and one

for the sperm whale.

Alternative 2

Alternative 2 Sonar Use

Potential occurrences of Level B
harassment (non-TTS and TTS) and two
Level A exposures.

Alternative 2 Sonar Use

Impacts would be similar to those
described for Alternative 2 for
territorial waters.

Modeling results for all waters (territorial and non-territorial) indicate the
potential for 94,736 Level B harassments (93,272 from non-TTS and 1,464
from TTS). Two potential Level A exposures resulting from the summation of
MFA modeling; one is estimated for the pantropical spotted dolphin, and one

for the sperm whale.
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Table ES-3: Summary of Environmental Impacts (Continued)
Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
Underwater Detonations and Explosive Underwater Detonations and
Ordnance Use Explosive Ordnance Use
) Potential occurrences of Level B Impacts would be similar to those
No ACUQ” harassment (sub-TTS and TTS) events. | described for the No Action
Alternative Alternative for territorial waters.
Modeling results for all waters (territorial and non-territorial) indicate the
potential for 57 Level B harassments (42 from sub-TTS and 15 from TTS).
Underwater Detonations and Explosive Underwater Detonations and
Ordnance Use Explosive Ordnance Use
Potential occurrences of Level B Impacts would be similar to those
Alternative 1 harassment (sub-TTS and TTS) events. des_criped for Alternative 1 for
territorial waters.
Modeling results for all waters (territorial and non-territorial) indicate the
potential for 151 Level B harassments (109 from sub-TTS and 42 from TTS).
Underwater Detonations and Explosive Underwater Detonations and
. Ordnance Use Explosive Ordnance Use
Section 3.7

Marine Mammals

(Continued)

Alternative 2

Potential occurrences of Level B
harassment (sub-TTS and TTS) events.

Impacts would be similar to those
described for Alternative 2 for
territorial waters.

Modeling results for all waters (territorial and non-territorial) indicate the
potential for 154 Level B harassments (111 from sub-TTS and 43 from TTS).

No Action
Alternative,
Alternative 1,or
Alternative 2

Endangered Species Act

The No Action Alternative, Alternative 1 or Alternative 2 may affect the
following endangered species within the MIRC Study Area: blue whale
(Balaenoptera musculus), fin whale (Balaenoptera physalus), sei whale
(Balaenoptera borealis) and sperm whale (Physeter macrocephalus). Critical
habitat for marine mammals has not been designated within the MIRC Study
Area. Navy has worked closely with NMFS regarding this determination for the

preferred alternative, Alternative 1.

No Action
Alternative,
Alternative 1,or
Alternative 2

Marine Mammal Protection Act

The No Action Alternative, Alternative 1 or Alternative 2 could expose non-
ESA listed marine mammals to impacts associated with sonar, underwater
detonations, and explosive ordnance use that could result in Level A or Level
B harassment as defined by MMPA provisions that are applicable to the Navy.
Accordingly, the Navy is working with NMFS through the MMPA permitting
process to ensure compliance with the MMPA.
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Table ES-3: Summary of Environmental Impacts (Continued)
Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
Section 3.8 No Action Under the No Action Alternative short Impacts would be similar to those
Sea Turtles Alternative, term behavioral responses from vessel described for the No Action

Alternative 1,
or

Alternative 2

movements and aircraft overflights may
occur. No long-term population-level
effects are anticipated due to aircraft
overflight. The potential exists for injury
or mortality from vessel collisions.

Amphibious landings could result in
short-term behavioral responses from
landing activity associated with vehicles
and personnel on beaches. Vehicle
activity and personnel movements may
cause nest failures (false crawls of
nesting females, or sand compaction/
nest mortality). Long-term effects of
accelerated beach erosion from vehicle
tracks on the beach and craft wakes in
the water may occur. No nest failures
have occurred within the MIRC or in
other Navy training areas in the Pacific
with similar training (e.g. Hawaii Range
Complex), and protective measures that
are employed by the Navy that have
been developed in consultation with
USFWS avoid or reduce potential
adverse effects to nesting sea turtles
and habitat. Applicable surveys and
monitoring will be conducted before and
after any amphibious landing activities.
Based on the results of the surveys
coordination with resource agencies will
be conducted, if applicable.

Sonar would have a low probability for
masking effects, although MFA and HFA
sonar frequencies do not overlap with
sea turtle sensitive hearing ranges.

Weapons Firing/Non-Explosive
Ordnance Use has a low probability of
direct strikes of sea turtles, but the
potential exists for short-term temporary
disturbance associated with gunnery
noise transmitted to the ocean surface
and/or transmitted through a ship’s hull.

Alternative, Alternative 1, and
Alternative 2 for territorial waters.
Therefore, as per Section 7(a)(2)
of the ESA, the Navy has worked
closely with USFWS and NMFS to
identify potential effects to sea
turtles in the marine environment
within non-territorial waters.

The impacts for amphibious
landings are not applicable to non-
territorial waters as they occur
exclusively within territorial waters.
Therefore, consultation with
USFWS for actions within non-
territorial waters is not required.

Although activities within non-
territorial waters may affect sea
turtles, these effects are expected
to be short-term in duration,
unlikely to occur, and not expected
to result in take of sea turtles at
sea. Therefore, no significant
harm to sea turtles would occur in
non-territorial waters.
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Table ES-3: Summary of Environmental Impacts (Continued)

Resource
Category

Alternative

National Environmental Policy Act
(Land and Territorial Waters,
<12 nm)

Executive Order 12114
(Non-Territorial Waters,
>12 nm)

Section 3.8
Sea Turtles
(Continued)

No Action
Alternative,

Alternative 1,
or

Alternative 2

Underwater detonations and explosive
ordnance have the potential for short-
term behavioral responses for sea
turtles. The potential for injury or
mortality within a limited zone of
influence (ZOl) exists. Sinking Exercises
(SINKEXs) will not occur in territorial
waters.

Expended materials pose a low potential
for ingestion of chaff and/or flare plastic
end caps, parachutes, marine markers,
or pistons. A low potential exists for
entanglement of sea turtles with
expended materials such as parachutes,
flex hoses, or guide wires.

Under Alternative 1 and Alternative 2
impacts would be the same as the No
Action Alternative.

The Navy has determined that MIRC
training may affect sea turtles; therefore,
as per Section 7(a)(2) of the ESA, the
Navy has worked closely with the
USFWS for potential effects to nesting
sea turtles within the MIRC. Similarly,
the Navy has also worked closely with
NMFS for potential effects to sea turtles
in the marine environment.
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Table ES-3: Summary of Environmental Impacts (Continued)
Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
Section 3.9 No Action Under the No Action Alternative, Impacts would be similar to those
Fish and Alternative, Alternative 1, or Alternative 2, vessel described for the No Action
E IS t'aInF' h Al ive 1 movements, amphibious landings, Alternative, Alternative 1, and
ssﬁnb'f‘: t s erative 1, weapons firing/non-explosive ordnance Alternative 2 for territorial waters.
abita or use, and underwater detonations and Thei s f hibi
) explosive ordnance would result in short- € Impacts for amphiblous
Alternative 2 | term and localized disturbance to the landings are not applicable to non-
water column. Limited injury or mortality terr||tor_|al lwat_eth_ ats th.‘fy _oTcurt
to fish eggs and larvae would be exclusively within territorial waters.
expected. No long-term population-level | The Species of Concern
effects or reduction in the quality and/or discussed in this section are not
quantity of essential fish habitat would expected to occur in non-territorial
be expected. waters.
No impacts are anticipated as a result of | No significant harm to fish
the use of sonar. populations or habitat.
Species of Concern may be subject to
temporary behavioral changes (such as
swimming away from detonation) within
Apra Harbor.
Expended materials may result in long-
term, minor, and localized accumulation
of expended materials in benthic habitat.
There is a limited potential for ingestion
although no long-term population-level
effects or reduction in the quality and/or
guantity of essential fish habitat is
expected.
Section 3.10 No Action Under the No Action Alternative, Impacts would be similar to those
Seabird d Alternative, Alternative 1, or Alternative 2, impacts to | described for the No Action
eapir s an . seabirds and shorebirds as a result of Alternative, Alternative 1, and
Shorebirds Alternative 1,

or

Alternative 2

vessel movements, aircraft overflights,
amphibious landings, weapons
firing/non-explosive ordnance use,
underwater detonations and explosive
ordnance, and expended materials
would be short-term behavioral
responses and an extremely low
potential for injury/mortality from
collisions, primarily at night. No long-
term population-level effects are
anticipated. An increased danger to
seabirds and shorebirds at FDM could
occur, although under current conditions,
no long-term population-level effects are
anticipated.

Alternative 2 for territorial waters.

The impacts for amphibious
landings are not applicable to non-
territorial waters as they occur
exclusively within territorial waters.

No significant harm to seabirds
and shorebirds.
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Table ES-3: Summary of Environmental Impacts (Continued)
Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
Section 3.11 No Action The Navy is currently operating under EO 12114 is not applicable for the
T trial Alternative the 1999 USFWS Biological Opinion for No Action Alternative.
s erres "ad Training in the Marianas, and the USAF
pl-fctl,?ts tan is operating under the 2007 Biological
abitats Opinion for the ISR/Strike Establishment
at Andersen AFB. No significant impacts
will result from continued training under
the No Action Alternative.
Alternative 1 The Navy has worked closely with EO 12114 is not applicable for
USFWS to avoid/reduce adverse effects | Alternative 1.
associated with increased training under
Alternative 1, as per Section 7(a)(2) of
the ESA. No changes to vegetation that
would alter vegetation community types
will result from training activities; other
wildlife resources will not be affected.
Alternative 2 Impacts would be the same as those EO 12114 is not applicable for
described under Alternative 1. Alternative 2.
Section 3.12 No Action Under the No Action Alternative, EO 12114 is not applicable for the
Land Use Alternative, Alternative 1, or Alternative 2, there are No Action Alternative, Alternative

Alternative 1,
or

Alternative 2

no effects on land encroachment, land
forms, or soil; transportation or utility

systems; scenic quality of the offshore
area; or real estate use or agreements.

1, or Alternative 2.
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Table ES-3: Summary of Environmental Impacts (Continued)
Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
There would be no significant
impacts to terrestrial archaeological
sites from current training activities.
There would be no significant
impacts to buildings and structures
from current training activities.
Compliance with existing protective
measures in accordance with the
Navy Memorandum of Agreement
(MOA), Navy Programmatic
Agreement (PA), and the Air Force
MOA to avoid cultural resources
would reduce impacts from training
activities under the No Action
Alternative. Impacts on submerged cultural
Compliance with protective resources could occur from
measures established in accordance | projectiles and shock waves.
with the 2009 PA to avoid cultural Currently there are no known
No Action | resources would reduce impacts submerged resources in non-
Alternative, | from training activities under territorial waters in the Study
Section 3.13 Alternative Alternative 1 and Alternative 2. Area. Possible impacts to
Cultural 1, Impacts on additional submerged submerged cultural resources
Resources cultural resources will not occur. could occur from projectiles
or

Alternative 2

Effects from Alternative 1 and
Alternative 2 generally are the same
as described for the No Action
Alternative. An increase in training
exercises would not result in
significant impacts to cultural
resources if avoidance conditions
and stipulations are followed.

If avoidance of cultural resources
through siting and design of
upgraded training facilities and
portable training equipment were
implemented, impacts to cultural
resources would be unlikely to
occur. If cultural resources cannot
be avoided, consultation with the
appropriate Historic Preservation
Officer will be initiated and any
adverse effect to cultural resources
will be resolved prior to construction
of the new or upgraded facilities.

and shock waves if they were
located in the immediate
vicinity. However, there are no
known submerged resources
in non-territorial waters in the
Study Area.
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Table ES-3: Summary of Environmental Impacts (Continued)
Resource National Environmental Policy Act Executive Order 12114
Catedo Alternative (Land and Territorial Waters, (Non-Territorial Waters,
gory <12 nm) >12 nm)
Section 3.14 No Action Under the No Action Alternative, Impacts would be similar to those
Alternative, Alternative 1, or Alternative 2, the described for the No Action

Transportation
Alternative 1,

or

Alternative 2

impacts are the same. The FAA has
established SUA W-517, R-7201, and
ATCAAs for military training activities.
When military aircraft are conducting
training activities that are not compatible
with civilian activity, the military aircraft
are confined to the SUA to prevent
accidental contact.

Hazardous air training activities are
communicated to commercial airlines
and general aviation by Notices to
Airmen (NOTAMS), published by the
FAA. There are no additional impacts on
the FAA'’s capabilities, no expected
decrease in aviation safety, and no
adverse effect on commercial or general
aviation activities.

Military use of the offshore ocean is also
compatible with civilian use. Where
naval vessels are conducting training
activities that are not compatible with
other uses, such as weapons firing, they
are confined to surface areas and SUA
away from shipping lanes and other
recreational use areas.

Hazardous marine training activities are
communicated to all vessels and
operators by Notices to Mariners
(NOTMARS), published by the USCG.

Alternative, Alternative 1, and
Alternative 2 for territorial waters.

Section 3.15

Demographics

No Action
Alternative,

Alternative 1,
or

Alternative 2

Implementation of No Action Alternative,
Alternative 1, or Alternative 2 would not
result in substantial shifts in population
trends, or adversely affect regional
spending and earning patterns;
therefore, they would not result in
significant impacts.

Impacts would be similar to those
described for the No Action
Alternative, Alternative 1, and
Alternative 2 for territorial waters.
The impacts to recreational and
commercial fishing will not
adversely affect regional spending
and earning patterns; therefore,
they would not result in any
impacts in non-territorial waters.
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Table ES-3: Summary of Environmental Impacts (Continued)
Resource National Environmental Policy Act Executive Order 12114
C Alternative (Land and Territorial Waters, (Non-Territorial Waters,
ategory <12
nm) >12 nm)
Section 3.16 No Action Implementation of the No Action Industry — The analysis of industry
. Alternative, Alternative, Alternative 1, or Alternative 2 | is not applicable to the non-U.S.
Regional . would not result in impacts to industry, territorial waters.
Economy Alternative 1, commercial fishing, fishing gear use,
or tourism, or recreational and subsistence | The impacts to commercial
. fishing in the Study Area as training fisheries, fishing gear, tourism,
Alternative 2 | activities in existing ranges and training and recreational and subsistence
areas and the increase in training fishing are similar to those for the
activities and modernization of existing territorial waters.
ranges and training areas proposed in
Alternative 1 and Alternative 2 will not
directly impact the resources in the
Study Area.
Section 3.17 No Action
. Alternative, Military activity in territorial waters would | Military activity in non-territorial
Recreation . have no significant impact on waters would not cause significant
Alternative 1, | recreational activities under the No harm to recreational activities
or Action Alternative, Alternative 1, or under the No Action Alternative,
Alternative 2. Alternative 1, or Alternative 2.
Alternative 2
Section 3.18 No Action Implementation of No Action Alternative, | Implementation of No Action
Alternative, Alternative 1, or Alternative 2 would Alternative, Alternative 1, or

Environmental

have no impact on the minority

Alternative 2 would have no

F;juit'ct? andf Alternative 1, populations or protection of children impact on the minority population

rgﬁclzdlon o or within the Study Area. or protection of children within the
fidren ) Study Area.
Alternative 2

Section 3.19 No Action Under the No Action Alternative, Under the No Action Alternative,

Public Health Alternative, Alternative 1, or Alternative 2, only minor | Alternative 1, or Alternative 2 there
ubfic Hea . impacts to public health and safety would be no long-term harm to
and Safety Alternative 1,

or

Alternative 2

would occur from current training
activities. Impacts are reduced by
access restrictions to land-based and
nearshore training areas and prior
notification (where appropriate) during
training events. Implementation of
applicable safety procedures further
reduces potential impacts to public
health and safety.

public health and safety in the
global commons. Implementation
of safety procedures would reduce
impacts to public health and safety
in the global commons.

ES 7 MITIGATION MEASURES

The Services are committed to demonstrating environmental stewardship while executing their national
defense mission and providing compliance with a suite of Federal environmental and natural resources
laws and regulations that apply to a wide variety of environments. Consistent with the Service’s
cooperating agency agreement with the NMFS, mitigation and monitoring measures presented in this
EIS/OEIS focus on protecting and managing marine resources.
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ES 8 CUMULATIVE IMPACTS

The approach taken for analysis of cumulative impacts (or cumulative effects) follows the objectives of
NEPA of 1969, CEQ regulations, and CEQ guidance. CEQ regulations (40 C.F.R. 8§ 1500-1508) provide
the implementing procedures for NEPA. The regulations define cumulative effects as:

“. . . the impact on the environment which results from the incremental impact of the
action when added to the other past, present, and reasonably foreseeable future actions
regardless of what agency (Federal or non-Federal) or person undertakes such other
actions. Cumulative impacts can result from individually minor but collectively
significant actions taking place over a period of time.” (40 C.F.R. 1508.7).

CEQ provides guidance on cumulative impacts analysis in Considering Cumulative
Effects Under the National Environmental Policy Act (CEQ, 1997). This guidance further
identifies cumulative effects as those environmental effects resulting “from spatial and
temporal crowding of environmental perturbations. The effects of human activities will
accumulate when a second perturbation occurs at a site before the ecosystem can fully
rebound from the effects of the first perturbation.” Noting that environmental impacts
result from a diversity of sources and processes, this CEQ guidance observes that “no
universally accepted framework for cumulative effects analysis exists,” while noting that
certain general principles have gained acceptance. One such principle provides that
“cumulative effects analysis should be conducted within the context of resource,
ecosystem, and community thresholds — levels of stress beyond which the desired
condition degrades.” Thus, “each resource, ecosystem, and human community must be
analyzed in terms of its ability to accommodate additional effects, based on its own time
and space parameters.” Therefore, cumulative effects analysis normally will encompass
geographic boundaries beyond the immediate area of the Proposed Action, and a time
frame including past actions and foreseeable future actions, in order to capture these
additional effects. Bounding the cumulative effects analysis is a complex undertaking,
appropriately limited by practical considerations. Thus, CEQ guidelines observe, “[it] is
not practical to analyze cumulative effects of an action on the universe; the list of
environmental effects must focus on those that are truly meaningful.”

Geographic boundaries for analyses of cumulative impacts in this EIS/OEIS vary for different resources
and environmental media. For air quality, the potentially affected air quality regions are the appropriate
boundaries for assessment of cumulative impacts from releases of pollutants into the atmosphere. For
wide-ranging or migratory wildlife, specifically marine mammals and sea turtles, any impacts from the
Proposed Action or alternatives might combine with impacts from other sources within the range of the
population. Therefore, identification of impacts elsewhere in the range of a potentially affected population
is appropriate. The training area venues within the MIRC Study Area (Figures ES-1 through ES-13) are
the appropriate geographical area for assessing cumulative impacts. For all other ocean resources, the
ocean ecosystem of the marine waters off Mariana Islands is the appropriate geographic area for analysis
of cumulative impacts.

Identifiable present effects of past actions are analyzed, to the extent they may be additive to impacts of
the Proposed Action. In general, the Navy need not list or analyze the effect of individual past actions;
cumulative impacts analysis appropriately focuses on aggregate effects of past actions. Reasonably
foreseeable future actions that may have impacts additive to the effects of the Proposed Action also are to
be analyzed. Along with other cumulative effects, the cumulative impacts associated with the Marine
relocation and ISR/Strike actions are analyzed within this EIS/OEIS.
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ES 9 OTHER CONSIDERATIONS

ES 9.1 PossIBLE CONFLICTS WITH OBJECTIVES OF FEDERAL, STATE, AND LOCAL PLANS,
PoLICIES, AND CONTROLS

Based on evaluation with respect to consistency and statutory obligations, the Navy’s Proposed Action
and Alternatives for the MIRC EIS/OEIS does not conflict with the objectives or requirements of Federal,
state, regional, or local plans, policies, or legal requirements. Table 4-1 provides a summary of
environmental compliance requirements that may apply.

ES 9.2 RELATIONSHIP BETWEEN SHORT-TERM USE OF MAN’S ENVIRONMENT AND MAINTENANCE
AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

NEPA requires analysis of the relationship between a project’s short-term impacts on the environment
and the effects that those impacts may have on the maintenance and enhancement of the long-term
productivity of the affected environment. Impacts that narrow the range of beneficial uses of the
environment are of particular concern. This means that choosing one option may reduce future flexibility
in pursuing other options, or that committing a resource to a certain use may often eliminate the
possibility for other uses of that resource.

With respect to marine mammals, the Services, in partnership with the NMFS, are committed to further
understanding potential impacts of military training.

The Proposed Action would result in both short-term and long-term environmental effects. However, the
Proposed Action would not be expected to result in any impacts that would reduce environmental
productivity, permanently narrow the range of beneficial uses of the environment, or pose long-term risks
to health, safety, or general welfare of the public. The Services are committed to sustainable range
management, including co-use of the MIRC with general public and commercial interests. This
commitment to co-use will enhance long-term productivity of the range areas surrounding the MIRC.

ES 9.3 IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES

NEPA requires that environmental analysis include identification of “any irreversible and irretrievable
commitments of resources which would be involved in the Proposed Action should it be implemented.”
Irreversible and irretrievable resource commitments are related to the use of nonrenewable resources and
the effects that the uses of these resources have on future generations. Irreversible effects primarily result
from the use or destruction of a specific resource (e.g., energy or minerals) that cannot be replaced within
a reasonable time frame. Irretrievable resource commitments involve the loss in value of an affected
resource that cannot be restored as a result of the action (e.g., the disturbance of a cultural site).

For the alternatives, including the Proposed Action, most resource commitments are neither irreversible
nor irretrievable. Most impacts are short-term and temporary, or long lasting but negligible. There will be
no adverse effect on historic properties. No habitat associated with threatened or endangered species
would be lost as result of implementation of the Proposed Action. Since there would be no building or
facility construction, the consumption of materials typically associated with such construction (e.g.,
concrete, metal, sand, fuel) would not occur, though in the upgrade and maintenance of ranges, there
would be consumption of some of those materials. Energy typically associated with construction activities
would not be expended and irreversibly lost. Implementation of the Proposed Action would require fuels
used by aircraft, ships, and ground-based vehicles. Since fixed- and rotary-wing flight and ship activities
could increase relative to what is currently experienced, total fuel use would increase. Fuel use by ground-
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based vehicles involved in training activities would also increase. Therefore, total fuel consumption
would increase and this nonrenewable resource would be considered irretrievably lost.

ES 9.4 ENERGY REQUIREMENTS AND CONSERVATION POTENTIAL OF ALTERNATIVES AND
MITIGATION MEASURES

Increased training and testing activities on the MIRC would result in an increase in energy demand over
the No Action Alternative. This would result in an increase in fossil fuel consumption, mainly from
aircraft, vessels, ground equipment, and power supply. Although the required electricity demands of
increased intensity of land-use would be met by the existing electrical generation infrastructure at the
MIRC, the alternatives would result in a net cumulative negative impact on the energy supply.

Energy requirements would be subject to any established energy conservation practices at each facility.
No additional power generation capacity other than the potential use of generators would be required for
any of the events. The use of energy sources has been minimized wherever possible without
compromising safety, training, or testing activities.

At the present time, the Services, under the direction of the Energy Policy Act (EPAct) of 1992 and
EO 13149, is actively testing and introducing several different types of alternate fuels (bio-diesel
B100/B20, clean natural gas, fuel ethanol E85, fuel cells, etc.) to further reduce the impacts of its
activities on the environment and nonrenewable resources.

ES 9.5 NATURAL OR DEPLETABLE RESOURCE REQUIREMENTS AND CONSERVATION
POTENTIAL OF VARIOUS ALTERNATIVES AND MITIGATION MEASURES

Resources that would be permanently and continually consumed by project implementation include water,
electricity, natural gas, and fossil fuels; however, the amount and rate of consumption of these resources
would not result in significant environmental impacts or the unnecessary, inefficient, or wasteful use of
resources. Nuclear-powered vessels would be a benefit as they decrease the use of fossil fuels. In
addition, repair and upgrade of ranges related to increased training and testing events in the MIRC Study
Area would result in the irretrievable commitment of nonrenewable energy resources, primarily in the
form of fossil fuels (including fuel oil), natural gas, and gasoline construction equipment. With respect to
training activities, compliance with all applicable building codes, as well as project mitigation measures,
would ensure that all natural resources are conserved or recycled to the maximum extent feasible. It is
also possible that new technologies or systems would emerge, or would become more cost effective or
user-friendly, which would further reduce reliance on nonrenewable natural resources. However, even
with implementation of conservation measures, consumption of natural resources would generally
increase with implementation of the alternatives.

Aircraft operations within the MIRC airspace are the single largest airborne noise source. Noise levels in
excess of 90 decibels can occur. Protective measures (structural attenuation features) are in place.
Sustainable range management practices are in place that protect and conserve natural and cultural
resources as well as preserve access to training areas for current and future training requirements, while
addressing potential encroachments that threaten to impact range capabilities.

ES 9.6 URBAN QUALITY, HISTORIC AND CULTURAL RESOURCES, AND THE DESIGN OF THE
BUILT ENVIRONMENT

There are no urban areas under consideration in this EIS/OEIS and therefore no urban quality issues exist.
Likewise, there is no new construction being proposed, only minor repair and upgrade to existing
facilities. Terrestrial archaeological sites, buildings, or structures are not substantially affected by current
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training activities and an increase in training exercises would not substantially affect cultural resources if
avoidance conditions and stipulations are followed.

The Proposed Action would result in both short-term and long-term environmental effects. However, the
Proposed Action would not be expected to result in any impacts that would reduce environmental
productivity, permanently narrow the range of beneficial uses of the environment, or pose long-term risks
to health, safety, or the general welfare of the public. The Services are committed to sustainable range
management, including co-use of the MIRC Study Area with the general public and commercial interests
to the extent practicable and consistent with accomplishment of the Military mission and in compliance
with applicable law. This commitment to co-use enhances the long-term productivity of the range areas
surrounding the MIRC.
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MIRC and EIS/OEIS Study Area Exclusive Economic Zone .& Oeani0  0oibautcalivies
EAir Traffic Control Assigned Airspace (ATCAA) United States (Includes CNMI and Guam) N 0 2550 100 Miles
Special Use Airspace |: : : Federated States of Micronesia Sources: VLIZ (2005). Maritime Boundariss Geodatabass.
[ Restricted Airspace - R7201 i _ 'palau Available online at hitp:www.viiz be/vmdedataimarbound
] waming Area - w517 *EEZ shouid not be used for legal, commerical/

economical (exploration of natural resources) or
navigational purposes.

Figure ES-1: Mariana Islands Range Complex and EIS/OEIS Study Area
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E Warning Area ® Drop zone - Special Warfare/Mine Warfare Parachute Insertion
E Naval Installation

|| Air Force Installation
[ | Missile Training Hazard Area A 9 5 3D 20NauticakMies
- Fixed Wing Laser Hazard Area
ZZ Helicopter Laser Hazard Area

" .o:- Proposed JDAM Release Point and Weapon Danger Zone (WDZ)*

N 0o 5 10 20 Miles

Sources: PACFLT (Marianas Region), NOAA

*Proposed JDAM release point: (Lat 11 40 N, Long 144 E) and 25 nm radius WDZ

Source: ManTech-SRS

Figure ES-2: W-517 Aerial Training Area
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- Impact Area
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Source: ManTech-SRS

Figure ES-3: Farallon de Medinilla (FDM)
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10 nm.Dangér Zone and Restricted
- ‘-_‘-

R-7201 Restricted Area” and Danger Zone™ around FDM extends FDM D
3 nm from the center of FDM.

Saipan
A safety exclusion area is to be established in accordance with 33 Code of Federal Regulations §334.1. Tinian ¢

The Army Corps of Engineers may promulgate regulations restricting all commercial public and

private vessels from entenng the restricted safety zone to minimize danger from the hazardous activity
in the area. All vessels would be restricted from entering within 10 nm of FDM without permission from -
Commander U.S. Naval Forees, Marianas.

LZ/?_,)' 10 nm Danger Zone and Restricted Area™" A 0 1 2 4 Mautical Miles
N 4] 1 2 4 Miles

l:l R-7201 Restricted Area and Surface Danger Zone

Sources: NGA, NOAA
" In accordance with FAA Order JO 7400.8P: R-7201 center point atlat. 6°01°04"N_, long. 146°04'39"E | altitude from surface to FLE0OO.
** Danger Zone In accordance with COMNAVMARINST 3502.1 FDM Range User Manual.

*** In accordance with the FDM Lease Agreement, Public access to Farallon de Medinilla Island and the waters of the Commonwealth
immediately adjacent thereto are permanently restricted for safety reasons.

Figure ES-4: Farallon de Medinilla (FDM) Restricted Area and Danger Zone
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Acronyms and Abbreviations

pg/L micrograms per liter ATSDR Agency for Toxic Substances
pm micrometers and Disease Registry
ug/m?® micrograms per cubic meter AUPM Above & Underground Storage
HPaZ-s squared micropascal-second Tanks and Pesticide Management
pPa micropascal AUTEC Atlantic Undersea Test and Evaluation Center
A- Alert Area AV-8B Vertical/Short Takeoff and Landing
A-A Air-to-Air Strike Aircraft
A-G Air-to-Ground AW Air Warfare
A-S Air-to-Surface B-1 Strategic Bomber
AFB Air Force Base B-2 Stealth Bomber
AAFB Andersen Air Force Base B-52 Strategic Bomber
AAMEX Air-to-Air Missile Exercise BA Biological Assessment
AAV Amphibious Assault Vehicle BAMS Broad Area Maritime Surveillance
AAW Anti-Air Warfare BASH Bird Aircraft Strike Hazard
ABR Auditory Brainstem Response BDA Battle-Damage Assessment
ACHP Advisory Council on Historic Preservation BDU Bomb Dummy Unit
ACM Air Combat Maneuvers BH Breacher House
ADAR Air Deployed Active Receiver BMDTF Ballistic Missile Defense Task Force
ADC Acoustic Device Countermeasure BMP Best Management Practices
ADV SEAL Delivery Vehicle BO Biological Opinion
AEER Advanced Extended Echo Ranging BOMBEX Bombing Exercise
AEP Auditory Evoked Potentials BQM Aerial Target Drone Designation
AESA Airborne Electronically Scanned Array BRAC Base Realignment and Closure
AFAST Atlantic Fleet Active Sonar Training BSP Bureau of Statistics and Plans
AFB Air Force Base BSS Beaufort Sea State
AFCEE  Air Force Center for Environmental Excellence BzO Battle Sight Zero
AFI Air Force Instruction °C degrees Centigrade
AGE Aerospace Ground Equipment Cc2 Command and Control
AGL Above Ground Level C-4 Composition 4
AlCUZ Air Installations Compatible Use Zones C-130 Military Transport Aircraft
AIM Air Intercept Missile CA California
AK Alaska CAA Clean Air Act
AMRAAM  Advanced Medium-Range Air-to-Air Missile CAL Confined Area Landing
AMSP Advanced Multi-Static Processing Program CAN Center for Naval Analysis
AMW Amphibious Warfare CAS Close Air Support
ANNUALEX Annual Exercise CASS Comprehensive Acoustic System
AOR area of responsibility Simulation
APCD Air Pollution Control District CASS-GRAB Comprehensive Acoustic System
APZ Accident Potential Zones Simulation Gaussian Ray Bundle
AQCR Air Quality Control Region CATM Combat Arms and Training Maintenance
AR Army Reserves CATMEX Captive Air Training Missile Exercise
AR-Marianas Army Reserves Marianas cc cubic centimeter(s)
Army U.S. Army CCD Carbonate Compensation Depth
ARPA Archaeological Resources Protection Act CCF Combined Control Facility
ARS Advance Ranging Source CDF Cumulative Distribution Function
ARTCC Air Route Traffic Control Center CDS Container Delivery System
AS Assault Support CEQ Council on Environmental Quality
ASDS Advanced SEAL Delivery System CERCLA Comprehensive Environmental Response,
ASL Above Sea Level Compensation and Liability Act
ASTA Andersen South Training Area CFR Code of Federal Regulations
ASTM American Society for Testing and Materials CG Cruiser
ASUW Anti-Surface Warfare CHAFFEX/FLAREX Chaff/Flare Exercise
ASW Anti-Submarine Warfare CHESS Chase Encirclement Stress Studies
AT Anti-Terrorism Cl Confidence Interval
AT/FP Anti-Terrorism/Force Protection CIP Capital Improvements Program
ATC Air Traffic Control CITES Convention on International Trade
ATCAA Air Traffic Control Assigned Airspace In Endangered Species
atm atmosphere (pressure) CIWS Close-in Weapons System
ATOC Acoustic Thermometry of Ocean Climate cm centimeters

CMC Northern Mariana Islands Commonwealth Code
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CMP Coastal Management Plan
CNEL Community Noise Equivalent Level
CNO Chief of Naval Operations
CNRM Commander, Navy Region Marianas
CNMI Commonwealth of the Northern Mariana Islands
(6{0) Carbon Monoxide
Co, Carbon Dioxide
COMNAVREG Commander, Navy Region Marianas

COMNAVMAR Commander, United States Naval Forces
Marianas

COMPACFLT Commander, Pacific Fleet
COMPTUEX Composite Training Unit Exercise
COMSUBPAC Commander, Submarine Forces Pacific
CONEX Container Express (Shipping Container)
CONUS Continental United States
CPF Commander, U.S. Pacific Fleet
CPRW Commander, Patrol and Reconnaissance Wing
CPX Command Post Exercise
CQC Close Quarters Combat
CR Control Regulation
CRE FMP Coral Reef Ecosystem
Fishery Management Plan

CRG Contingency Response Group
CRM Coastal Resources Management
CRRC Combat Rubber Raiding Craft
CRU Cruiser
CSAR Combat Search and Rescue
CSG Carrier Strike Group
CSS Commander, Submarine Squadron
CT Computerized Tomography
CTF Cable Termination Facility
CcucC Commonwealth Utilities Corporation
Ccv Coefficients of Variation
CVN Aircraft Carrier, Nuclear
CW Continuous Wave
CWA Clean Water Act
CYy Calendar Year
cz Clear Zones
CZMA Coastal Zone Management Act
DARPA  Defense Advanced Research Programs Agency
DAWR Division of Aquatic and Wildlife Resources
dB Decibel
dBA A-Weighted Sound Level
DBDBV Digital Bathymetry Data Base Variable
DDG Guided Missile Destroyer
DDT Dichlorodiphenyltrichloroethane
DES Destroyer
DESRON Destroyer Squadron
DEQ Department of Environmental Quality
DFW CNMI Division of Fish and Wildlife
DICASS Directional Command Activated Sonobuoy
System

DLCD Department of Land Conservation and
Development

DNL Day-Night Average A-Weighted Sound Level
DNT Dinitrotoluene
DoD Department of Defense
DoD REP DoD Representative Guam,

Commonwealth of Northern Mariana Islands,
Federated States of Micronesia and Republic of Palau

DoN Department of Navy
DPW Department of Public Works
DTR Demolition Training Range
Dz Drop Zone
EA-6 Electronic Attack Aircraft

EA-18
EA

EA
EAC

EC

EC OPS
ECSWTR
EDS
EER
EEZ
EFD
EFH
EFSEC
EGTTR
EIS

EL
EMATT
EMR
EMUA
ENP
ENSO
EO
EOD
EODMU
EPA
EPAct
EPCRA

ER
ES

ESA
ESG
ESGEX
ESQD
ET

ETP
EW

EX
EXTORP
°F
FA-18
FAA
FAC
FACSFAC
FAD
FARP
FAST
FAST
FCLP
FDM
FDNF
FEA
FEIS
FEMA
FFG
FHA
FICUN

FIP
FIREX
FIRP
FISC
FHA
FL
FM

Electronic Warfare Aircraft

Electronic Attack

Environmental Assessment

Early Action Compact

Electronic Combat

Chaff and Electronic Combat

East Coast Shallow-Water Training Range
Emergency Detonation Site

Extended Echo Ranging

Exclusive Economic Zone

Energy Flux Density

Essential Fish Habitat

Energy Facility Site Evaluation Council
Eglin Gulf Test and Training Range
Environmental Impact Statement
Sound Energy Flux Density Level
Expendable Mobile ASW Training Target
Electromagnetic Radiation

Exclusive Military Use Area

Eastern North Pacific

El Nifio/Southern Oscillation

Executive Order

Explosive Ordnance Disposal
Explosive Ordnance Disposal Mobile Unit
Environmental Protection Agency
Energy Policy Act

Emergency Planning and Community
Right to Know Act

Extended Range

Electronic Support

Endangered Species Act

Expeditionary Strike Group
Expeditionary Strike Group Exercise
Explosive Safety Quantity Distance
Electronically Timed

Eastern Tropical Pacific

Electronic Warfare

Exercise

Exercise Torpedo

degrees Fahrenheit

Flight/Attack Strike Fighter

Federal Aviation Administration
Forward Air Control

Fleet Area Control and Surveillance Facility
Fish Aggregating Devices

Fuel and Armament Replenishment Point
Floating At-Sea Target

Fleet Anti-Terrorism Security Team
Field Carrier Landing Practice

Farallon de Medinilla

Forward Deployed Naval Forces

Final Environmental Assessment

Final Environmental Impact Statement
Federal Emergency Management Agency
Frigate

Federal Housing Administration
Federal Interagency Committee

On Urban Noise

Federal Implementation Plan

Fire Support

Flood Insurance Rate Map

Fleet and Industrial Supply Center
Federal Housing Administration

Flight Level

Frequency Modulated
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FMC Fishery Management Council IAH Inner Apra Harbor
FMP Fishery Management Plan IBB International Broadcasting Bureau
FONSI Finding of No Significant Impact ICAP Improved Capability
FP Force Protection ICMP Integrated Comprehensive Monitoring Program
FP fibropapillomatosis ICRMP Integrated Cultural Resource Management Plan
FR Federal Register ICWC International Whaling Commission
FRP Facility Response Plan IED Improvised Explosive Device
FRTP Fleet Response Training Plan IEER Improved Extended Echo Ranging
FSAR Finegayan Small Arms Ranges IFR Instrument Flight Rules
FSM Federated States of Micronesia IHA Incidental Harassment Authorization
ft feet 111 MEF Third Marine Expeditionary Force
ft? square feet in. inch
FTX Field Training Exercise in® cubic inch
FUTR Fixed Underwater Tracking Range INRMP Integrated Natural Resource Management Plan
FY Fiscal Year 10C Initial Operating Capability
FY04 NDAA National Defense Authorization Act IP Implementation Plan
For Fiscal Year 2004 IR infrared

g gram ISR Intelligence, Surveillance, and Reconnaissance
GBU Guided Bomb Unit ISR/Strike Intelligence, Surveillance, and
GCA Guam Code Annotated Reconnaissance/Strike
GCA Ground Controlled Approach IUCN The World Conservation Union
GCE Ground Combat Element IWC International Whaling Commission
GCMP Guam Coastal Management Plan JDAM Joint Direct Attack Munition
GDEM Generalized Digital Environmental Model JFCOM Joint Forces Command
GDP Gross Domestic Product JGPO Joint Guam Program Office
GEPA Guam Environmental Protection Agency JLOTS Joint Logistics over the shore
GHG greenhouse gas JNTC Joint National Training Capability
GIAA Guam International Airport Authority JSOwW Joint Stand-Off Weapon
GIAT Guam International Air Terminal JTFEX Joint Task Force Exercise
GIMMP Guam Joint Military Master Plan JUCAS Joint Unmanned Combat Air System
GLUP Guam Land Use Plan KD Known Distance
GNWR Guam National Wildlife Refuge KE Kinetic Energy
GovGuam Government of Guam kg kilogram
GRAB Gaussian Ray Bundle kHz kilohertz
GUANG Guam Air National Guard km kilometer
GUARNG Guam Army National Guard km? square kilometer
GUNEX Gunnery Exercise kts knots
GVB Guam Visitors Bureau LAV Light Armored Vehicle
HABS Historic American Building Survey Ib pound
HADR Humanitarian and Disaster Relief LBA Lease Back Area
HAER Historic American Engineering Record LCAC Landing Craft Air Cushion
HAPC Habitat Areas of Particular Concern LCE Logistics Combat Element
HARM High Speed Anti-radiation Missile LCS Littoral Combat Ship
HC Helicopter Coordinator LCU Landing Craft Utility
HC(A) Helicopter Coordinator (Airborne) LFA Low-Frequency Active
HCN Hydrogen Cyanide LFBL Low-Frequency Bottom Loss
HE High Explosive Leg Equivalent Sound Level
HELO Helicopter LHA Amphibious Assault Ship
HFA High-Frequency Active LHD Amphibious Assault Ship
HFBL High-Frequency Bottom Loss L max Maximum Sound Level
HFM3 High Frequency Marine Mammal LGB Laser Guided Bomb
Monitoring Sonar System LGTR Laser Guided Training Round

HH Helicopter Designation LMRS Long-Term Mine Reconnaissance System
(Typically Search/Rescue/Medical Evacuation)) In natural log

HMMWYV  High Mobility Multipurpose Wheeled Vehicle LOA Letter of Agreement
HMX High Melting Explosive LOA Letter of Authorization
HPA Hypothalamic-pituitary-adrenal LPD Amphibious Transport Dock
HPO Historic Preservation Officer LSD Amphibious Assault Ship
hr hour LT Limited Training
HRST Helicopter Rope Suspension Training Lz Landing Zone
HSC Helicopter Sea Combat m meters
HSWA Hazardous and Solid Waste Act m? square meters
HUD Department of Housing and m® cubic meters
Urban Development M-4 Assault Rifle

Hz hertz M-16 Assault Rifle
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M-203 40 mm Grenade Launcher
M-240G Medium Machine Gun
M-249 SAW Light Machine Gun,
Squad Automatic Weapon

MAGTF Marine Air Ground Task Force
MARPOL 73/78 Marine Pollution Convention ‘73,
modified in ‘78

MAW Marine Air Wing
MBTA Migratory Bird Treaty Act
MCM Mine Countermeasure
MCMEX Mine Exercise
MEDEVAC Medical Evacuation

MEF Marine Expeditionary Force

MEMC Military Expended Material Constituent
METOC Meteorological and Oceanographic Operations
MEU Marine Expeditionary Unit
MFA Mid-Frequency Active
MFAS Medium-Frequency Active Sonar
MG Machine Gun
mgd million gallons per day
mg/L milligrams per liter
MH Helicopter Designation
(Typically Multi-mission)

MHWM Mean High Water Mark
mi. miles
mi? square miles
Ml Maritime Interdiction
MILCON Military Construction
min minutes
MINEX Mine Laying Exercise
MIO Maritime Interception Operation
MIRC Mariana Islands Range Complex
MISSILEX Missile Exercise
MISTCS The Mariana Islands Sea Turtle
and Cetacean Survey

MIW Mine Warfare
MLA Military Lease Area
mm millimeters
MMA Multi-mission Maritime Aircraft
MMHSRA Marine Mammal Health and
Stranding Response Act

MMHSRP Marine Mammal Health and
Stranding Response Program

MMPA Marine Mammal Protection Act
MMR Military Munitions Rule
MOA Military Operations Area
MOA Memorandum of Agreement
MOU Memorandum of Understanding
MOUT Military Operations in Urban Terrain
MPA Maritime Patrol Aircraft
MPRSA Marine Protection, Research, and

Sanctuaries Act
MRA Marine Resources Assessment

MRUUV Mission Reconfigurable Unmanned

Undersea Vehicle
MSA Munitions Storage Area
MSE Multiple Successive Explosions
MSFCMA  Magnuson-Stevens Fishery Conservation and

Management Act
MSL Mean Sea Level
MSS Mobile Security Squadron
MTH Marianas Training Handbook
MVA Marianas Visitors Authority
MWR Morale, Welfare, and Recreation

NA
NAAQS

NAS

NAS

NATO
NAVBASE
NAVFAC PAC

NAVMAG
NAVSTA
NAWQC

NCA
NCRD
NCTAMS

NCTS

NDAA
NDE
NEC
NECC
NEO
NEPA
NEW
NHL
NHPA
NITTRSS

NLNA
nm

nmz
NMFS
NMMTB

NO,
NO,
NOAA

NOI
NOTAM
NOTMAR
NPAL
NPDES

NPS
NRC
NRFCC

NRHP
NRIS
NRL
NS
NSCT
NSFS
NSR
NSW
NSWG
NSWU
NT
NUwWC
NVG
NwWD
NWF
NWR

Not Applicable

National Ambient Air Quality Standards
Naval Air Station

National Academies of Science
North Atlantic Treaty Organization
Naval Base

Naval Facilities Engineering
Command Pacific

Naval Magazine

Naval Station

National Ambient Water

Quality Criteria

National Command Authority

No Cultural Resource Damage
Naval Communications Area
Master Station

Naval Computers and
Telecommunications Station
National Defense Authorization Act
National Defense Exemption
North Equatorial Current

Navy Expeditionary Combat Command
Noncombatant Evacuation Operations
National Environmental Policy Act
Net Explosive Weight

National Historic Landmark
National Historic Preservation Act
Navy Integrated Training

and Test Range Strategic Study
Northern Land Navigation Area
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Noise Zones
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Outer Apra Harbor

Organic Airborne Mine Countermeasure
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Overseas Environmental Assessment
Overseas Environmental Impact Statement
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Orote Point

Oil Pollution Act

Operating Area
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Polycyclic Aromatic Hydrocarbons
Lead

Polychlorinated Biphenyl
Pentaerythritol Tetranitrate

Hydrogen lon Concentration

Pacific Islands Fisheries Science Center
Pacific Islands Regional Office
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Particulate Matter 2.5 Microns in Diameter
Particulate Matter 10 Microns in Diameter
Primary Mission Area

Petroleum, Oils, and Lubricants
Prisoner of War

Pollution Prevention Act

parts per billion

Polaris Point Field
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RDT&E Research, Development, Test, and Evaluation
RDX Royal Demolition Explosive

re 1 pPa-m referenced to 1 micropascal at 1 meter
RED HORSE Rapid Engineer Deployable Heavy
Operational Repair Squadron Engineer

REXTORP Recoverable Exercise Torpedo
RFRCP Recreational Fisheries Resources
Conservation Plan

RHA Rivers and Harbors Act
RHIB Rigid Hull Inflatable Boat
RICRMP Regional Integrated Cultural Resources
Management Plan

RIMPAC Rim of the Pacific
RL Received Level
rms root mean square
RNM Rotorcraft Noise Model
ROD Record of Decision
ROWPU Reverse Osmosis Water Purification Unit
RSIP Regional Shore Infrastructure Plan
RSO Range Safety Officer
S-A Surface-to-Air
S-S Surface-to-Surface
S&R Surveillance and Reconnaissance
SACEX Supporting Arms Coordination Exercise
SAM Surface-to-Air Missile
SAMEX Surface-to Air Missile Exercise
SAR Search and Rescue
SARS Severe Acute Respiratory Syndrome
SAW Squad Automatic Weapon
SBU Special Boat Unit
SCD Silicate Compensation Depth
SCUBA  Self-Contained Underwater Breathing Apparatus
SD Standard Deviation
SDV SEAL Delivery Vehicle
SDWA Safe Drinking Water Act
SDz Surface Danger Zone
SEAD Suppression of Enemy Air Defense
SEAL Sea, Air, and Land Forces
sec second
SEC Secondary Training Areas
8 Section
SEIS Supplemental Environmental Impact Statement
SEL Sound Exposure Level
SEPA State Environmental Policy Act
SFCP Shore Fire Control Parties
SFS Security Forces Squadron
SH Helicopter Designation
(Typically Anti-Submarine)

SHAREM Ship ASW Readiness
and Evaluation Measuring

SHPO State Historic Preservation Officer
SINKEX Sinking Exercise
SIP State Implementation Plan
SLAM-ER Stand-off Land Attack Missile -
Extended Range

SLC Submarine Learning Center
SLNA Southern Land Navigation Area
SM Standard Missile
SMA Shoreline Management Act
SNS Sympathetic Nervous System
SO, Sulfur Dioxide
SOCAL Southern California
SOC Special Operations Capable
SOCEX Special Operations Capable Exercise
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SOF Special Operations Forces
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SPL Sound Pressure Level
SPMAGTF Special Purpose Marine Air
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CHAPTER 1 PURPOSE AND NEED FOR PROPOSED ACTION

1.1 INTRODUCTION

The National Environmental Policy Act of 1969 (NEPA) (42 United States Code [U.S.C.] Section [8] 4321 et
seq.); requires federal agencies to examine the environmental effects of their proposed actions. An
Environmental Impact Statement (EIS) is a detailed public document providing an assessment of the
potential effects a federal action might have on the human, natural, or cultural environment. On behalf of the
Department of Defense Representative Guam, Commonwealth of the Northern Mariana Islands (CNMI),
Federated States of Micronesia and Republic of Palau (DoD REP) the Navy is preparing this EIS/OEIS to
assess the potential environmental effects associated with continuing and proposed military activities within
the MIRC Study Area. The Navy is the lead agency for the EIS/OEIS because of its role as Executive Agent
for management of the MIRC. The National Marine Fisheries Service (NMFS), the United States (U.S.)
Department of the Interior (Office of Insular Affairs), the U.S. Department of Agriculture Wildlife Services
(USDA WS), the Federal Aviation Administration (FAA), the U.S Army; the U.S. Marine Corps (USMC),
the U.S. Air Force (USAF), and the U.S. Coast Guard (USCG) were invited as cooperating agencies. The
NMFS, U.S. Department of Interior (Office of Insular Affairs), FAA, USMC, and USAF have accepted as
cooperating agencies.

This EIS/OEIS analyzes the training of U.S. military forces in the onshore, nearshore, and offshore areas in
and adjacent to the islands of Guam and the CNMI. The MIRC consists of existing multiple training areas of
land, sea space (nearshore and offshore), undersea space, and airspace (Figure 1-1). The MIRC is further
described and discussed in detail in Chapter 2.

Guam and the CNMI are political subdivisions of the United States. Guam was annexed to the United States
as a result of the Treaty of Paris of 1898. Since that time, Guam has been administered as a territory of the
United States. The CNMI, also a fully integrated political subdivision of the United States, was integrated
into the United States as a result of The Covenant to Establish a Commonwealth of the Northern Mariana
Islands in Political Union with the United States of America, approved and effective March 24, 1'976.
Though no territory within the sovereign states of FSM is included within the MIRC Study Area™ and range
complex, the range complex does include waters outside the territorial seas surrounding FSM. The sovereign
state shares a special historical relationship with the United States as a result of the United Nations mandate
placing them in trustee status with the United States in 1946. Subsequent to this relationship, the sovereign
state of FSM exercised its political right to form an independent nation and entered into a treaty relationship
with the United States, commonly known as the Compacts of Freely Associated States. Said treaty provide
for bilateral cooperation between the United States and the FSM.

Title 10 of the U.S. Code directs each of the U.S. Military Services (Services) to organize, train, and equip
forces for combat. To fulfill their statutory missions, each of the Services needs combat-capable forces ready
to deploy worldwide. U.S. military forces must have access to the ranges, operating areas (OPAREAs), and
airspace needed to develop and maintain skills for the conduct of military training.

! For the purposes of this EIS/OEIS, the MIRC and the Study Area are the same geographical areas. The complex consists of the
ranges and the ocean areas surrounding the ranges that make up the Study Area. The Study Area does not include the sovereign
territory (including waters out to 12 nm) of the Federated States of Micronesia (FSM).
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Figure 1-1: Mariana Islands Range Complex and EIS/OEIS Study Area
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Ranges, OPAREAs, and airspace must be sustained to support the training needed to ensure a high state of
military readiness. Activities involving Research, Development, Test, and Evaluation (RDT&E) for military
systems are an integral part of this readiness mandate.

The Proposed Action would result in critical enhancements of the MIRC to increase training capabilities
(especially in the undersea and air warfare areas) that are necessary if the military services are to maintain a
state of military readiness commensurate with the national defense mission. The Proposed Action does not
involve an expansion of the existing MIRC boundaries. The Proposed Action does not involve major
permanent relocations of U.S. Army, USN, USMC, USAF, or U.S. Coast Guard personnel or assets, carrier
berthing capability, or deployment of strategic missile defense assets to the MIRC. The Proposed Action
focuses on the sustainable development and improvement of existing training capabilities in the MIRC and
will not include any new and permanent military construction projects. This EIS/OEIS focuses on the
achievement of service readiness activities while the analyses of the Guam and CNMI Marine Relocation
EIS/OEIS and Intelligence, Surveillance, and Reconnaissance (ISR)/Strike actions focus on the relocation
of forces to the Marianas with its associated infrastructure and military construction requirements.

The purpose of the Proposed Action is to achieve and maintain Service readiness using the MIRC to support
and conduct current, emerging, and future training and RDT&E activities, while enhancing training
resources through investment in the ranges. The decision to be made by the DoD REP is to determine both
the scope of training and RDT&E to be conducted and the nature of range enhancements to be made within
the MIRC. In making this decision, the DoD REP will consider the information and environmental impact
analysis presented in this EIS/OEIS, when deciding whether to implement Alternative 1, Alternative 2, or to
select the No Action Alternative.

The need for the Proposed Action is to enable the Services to meet their statutory responsibility to organize,
train, equip, and maintain combat-ready forces and to successfully fulfill their current and future global
mission of winning wars, deterring aggression, and maintaining freedom of the seas. Activities involving
RDT&E are an integral part of this readiness mandate.

The existing MIRC plays a vital part in the execution of this readiness mandate. Because of its close
location to forward-deployed forces (those forces close to an area of potential hostility) in the Western
Pacific (WestPac), it provides the best economical alternative for forward-deployed U.S. forces to train on
U.S.-owned lands. U.S. forces also train in Special Use Airspace (SUA) and sea space outside of U.S.
territorial boundaries (see Figure 1-1). The Proposed Action is a step toward ensuring the continued vitality
of this essential military training resource.

To support an informed decision, the EIS/OEIS identifies objectives and criteria for military activities in the
MIRC (see Section 1.2, Background). The core of the EIS/OEIS is the development and analysis of
different alternatives for achieving the Services’ objectives. Alternatives development is a complex process,
particularly in the dynamic context of military training. The touchstone for this process is a set of criteria
that respond to the Services’ readiness mandate, as it is implemented in the MIRC. The criteria for
developing and analyzing alternatives to meet these objectives are set forth in Section 2.2.1. These criteria
provide the basis for the statement of the Proposed Action and Alternatives and selection of alternatives for
further analysis (Chapter 2), as well as analysis of the environmental effects of the Proposed Action and
Alternatives (Chapter 3).

This EIS/OEIS will incorporate the 1999 EIS for Military Training in the Marianas and supersedes the
Overseas Environmental Assessment Notification for Air/Surface International Warning Areas (2002). In
addition, this EIS/OEIS addresses the environmental impacts of future at-sea training events such as the
Valiant Shield Exercise (last held in the summer of 2007), which was previously analyzed under separate
environmental documentation.
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This EIS/OEIS is being prepared in compliance with NEPA; the Council on Environmental Quality (CEQ)
Regulations for Implementing the Procedural Provisions of NEPA (Title 40 Code of Federal Regulations
[C.F.R.] Parts 1500-1508); Department of the Navy (DoN) Procedures for Implementing NEPA (32 C.F.R.
Part 775); and Executive Order (EO) 12114, Environmental Effects Abroad of Major Federal Actions. The
NEPA process ensures that environmental impacts of proposed major federal actions are considered in
agency decision-making. EO 12114 requires environmental consideration for actions that may significantly
harm the environment of the global commons (e.g., environment outside the U.S. territorial seas). This
EIS/OEIS satisfies the requirements of both NEPA and EO 12114.

1.2 BACKGROUND

The Navy is the Executive Agent for management of the MIRC. The senior Navy commander in the
Mariana Islands has three overlapping roles within the MIRC: Commander, Navy Region Marianas
(CNRM); Commander, U.S. Naval Forces Marianas (COMNAVMAR); and DoD REP.

e In the role of CNRM, functions include legal, environmental, facilities, public affairs, and
comptroller support.

¢ In the role of COMNAVMAR, functions include providing management, sustainment, and training
support oversight of the MIRC; providing regional coordination for all shore-based naval personnel
and shore activities in Guam; and representing the Navy to the Guam community.

e In the role of DoD REP, functions include providing liaison to the governments of Guam, the
CNMI, the FSM, and the Republic of Palau, and coordinating multi-service (Joint) Service planning
and use, including environmental planning, of MIRC.

All Services have continuing requirements to accommodate force structure changes in Guam and CNMI.
These changes require an increase in the type, tempo, and frequency of training.

The strategic mission of the MIRC is to provide training venues for the following warfare functional areas:
Air Warfare (AW), Amphibious Warfare (AMW), Surface Warfare (SUW), Anti-Submarine Warfare
(ASW), Mine Warfare (MIW), Strike Warfare (STW), Electronic Combat (EC), and Naval Special Warfare
(NSW). These eight primary warfare areas encompass Joint and Service-level roles, missions, and tactical
tasks. The MIRC should have the capabilities to provide training venues that support operational readiness
through realistic live-fire training for deployed Navy, USMC, USAF units, Guam Army National Guard
(GUARNG), Guam Air National Guard (GUANG), Army Reserves Marianas (AR-Marianas), USCG, and
other users based and deployed in the WestPac.

1.2.1 Why the Military Trains

The U.S. military is maintained to ensure the freedom and safety of all Americans, both at home and
abroad. In order to do so, Title 10 of the U.S.C. requires the Services to maintain, train, and equip combat-
ready forces capable of winning wars, deterring aggression, and maintaining freedom of the seas. Modern
war and security operations are complex. Modern weaponry has brought both unprecedented opportunity
and innumerable challenges to the Services. Smart weapons, used properly, are very accurate and actually
allow the Services to accomplish their mission with greater precision and far less destruction than in past
conflicts. But these modern smart weapons are very complex to use. U.S. military personnel must train
regularly with them to understand their capabilities, limitations, and operation. Modern military actions
require teamwork between hundreds or thousands of people, and their various equipment, vehicles, ships,
and aircraft, all working individually and as a coordinated unit to achieve success. Military training
addresses all aspects of the team, from the individual to joint and coalition teamwork. To do this, the
Services employ a building block approach to training. Training doctrine and procedures are based on
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operational requirements for deployment of forces. Training proceeds on a continuum, from teaching basic
and specialized individual military skills, to intermediate skills or small unit training, to advanced,
integrated training events, culminating in Joint exercises or pre-deployment certification events.

In order to provide the experience so important to success and survival, training must be as realistic as
possible. The military often employs simulators and synthetic training to provide early skill repetition and
enhance teamwork, but live training in a realistic environment is vital to success. This requires sufficient
land, sea, and airspace to maneuver tactically; realistic targets and objectives; simulated opposition that
creates a realistic enemy; and instrumentation to objectively monitor the events and learn to correct errors.

Range complexes provide a controlled and safe environment with threat-representative targets that enable
military forces to conduct realistic combat-like training as they undergo all phases of the graduated buildup
needed for combat-ready deployment. Ranges and operating areas provide the space necessary to conduct
controlled and safe training scenarios representative of those that the military would have to face in actual
combat. The range complexes are designed to provide the most realistic training in the most relevant
environments, replicating to the best extent possible the operational stresses of warfare. The integration of
undersea ranges, with land training areas, safety landing fields, and amphibious landing sites are critical to
this realism, allowing execution of multidimensional exercises in complex scenarios. They also provide
instrumentation that captures the performance of tactics and equipment in order to provide the feedback and
assessment that is essential for constructive criticism of personnel and equipment. The live-fire phase of
training facilitates assessment of the military’s ability to place weapons on target with the required level of
precision while under a stressful environment. Live training will remain the cornerstone of readiness.

1.2.2 The Navy’s Tactical Training Theater Assessment and Planning (TAP) Program

The TAP Program serves as the Navy’s range sustainment program. The purpose of TAP is to support Navy
objectives that (1) promote use and management of ranges (such as the MIRC) in a manner that supports
national security objectives and a high state of combat readiness, and (2) ensures the long-term viability of
range assets while protecting human health and the environment. The TAP Program focuses specifically on
the sustainability of ranges, OPAREAs, and airspace areas that support the Navy’s pre-deployment training,
which is governed by the Navy’s Fleet Response Training Plan (FRTP).

The Navy’s Required Capabilities Document (RCD) is a product of the TAP program. The purpose of the
RCD is to define quantitatively the required capabilities that would allow Navy ranges to support mission-
essential training and RDT&E. In sum, the RCD defines required range capabilities in much the same
manner as a specification for an aircraft might define required flight characteristics and other system
capabilities. The RCD uses several factors to determine range capability requirements or criteria. These
factors include range attributes, range-related systems, training levels, and Navy Primary Mission Areas
(PMARS).

e Range attributes include Airspace, Sea Space, Undersea Space, and Land Area. The RCD identifies
spatial dimensions required to conduct a given level or type of training in a given training medium.

o Range-related systems include systems and infrastructure for scheduling, communications,
meteorological data, targets, training instrumentation, and opposition force simulation.

e Training levels consist of Basic, Intermediate, and Advanced.

e PMARs are the warfare areas encompassed by Navy training activities. The eight PMARsS are
AAW, AMW, SUW, ASW, MIW, STW, EC, and NSW. The RCD also captures the required
capabilities associated with naval aviation and surface/undersea RDT&E.
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Thus, the RCD defines the nature and size of a training medium (e.g., airspace) and training systems to be
employed in that medium in order to conduct a specified level of training for naval forces to achieve and
sustain proficiency in a given PMAR.

The RCD provides guidelines for required range capabilities, but is not range-specific. As part of TAP, the
Navy has developed a series of analyses of its requirements for the Navy’s range complexes. These analyses
are contained in Range Complex Management Plans (RCMPs), and:

e Provide comprehensive descriptions of ranges, OPAREAs, and training areas within a given range
complex;

e Assess training and RDT&E activities currently conducted within the range complex;

¢ Identify investment needs and strategy for maintenance, range improvement, and modernization;

o Develop a strategic vision for range activities with a long-term planning horizon;

e Provide range complex sustainable management principles and practices, to include environmental
stewardship and community outreach; and

o Identify encroachments on ranges, and evaluate the potential impacts of encroachments on training
and RDT&E.

For the MIRC, this analysis serves as a useful planning tool for developing the Navy portions of the
Proposed Action and Alternatives to be assessed in this EIS/OEIS.

1.2.3 The Strategic Importance of the Existing MIRC

The MIRC is characterized by a unique combination of attributes that make it a strategically important
range complex for the Services. These attributes include the following:

e Location within U.S. territory

e Live-fire ranges on the islands of Guam, Tinian, and Farallon de Medinilla (FDM)

e Expansive airspace, surface sea space, and underwater sea space

e Authorized use of multiple types of live and inert ordnance on FDM

e Support for all Navy warfare areas (PMARSs) and numerous other Service roles, missions, and
tactical tasks

e Support to homeported Navy, Army, USCG, and USAF units based at military installations on
Guam and CNMI.

e Training support for deployed forces
e WestPac Theater training venue for Special Warfare forces
e Ability to conduct Joint and combined force exercises

e Rehearsal area for WestPac contingencies
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Due to Guam and CNMI’s strategic location and DoD’s ongoing reassessment of the WestPac military
alignment, there has been a dramatic increase in the importance of the MIRC as a training venue and its
capabilities to support required military training.

1.3 Overview of the MIRC

Table 1-4 presents the geographical area addressed in this EIS/OEIS. The table outlines the given activities
that are addressed on land, within 0 to 3 nautical miles (nm), within 3 to 12 nm, or outside of the territorial
sea (not within 12 nm of shore).

1.3.1 Primary Components

The MIRC consists of three primary components: ocean surface and undersea areas, SUA, and training land
areas.

The ocean surface and undersea areas of the MIRC are included in the MIRC Study Area as depicted in
Figure 1-1: extending from waters south of Guam to north of Pagan (CNMI) and from the Pacific Ocean
east of the Mariana Islands to the middle of the Philippine Sea to the west, encompassing 501,873 square
nautical miles (nm?) (1,299,851 square kilometers [km?]) of open ocean and littorals (coastal areas).
Chapter 2 contains specific maps for each of the training areas. The MIRC Study Area includes ocean areas
in the Philippine Sea, Pacific Ocean, and the exclusive economic zones (EEZs) of United States and FSM.

The range complex includes training area/facilities on Guam, Rota, Tinian, Saipan, and FDM,
encompassing 64 nm? of land. The MIRC Study Area includes these land areas and the offshore areas;
detailed maps of all the areas are found in Chapter 2.

SUA consists of Warning Area 517 (W-517), restricted airspace over FDM (Restricted Area [R]-7201), and
Air Traffic Control Assigned Airspace (ATCAA) as depicted in Figure 1-1; these areas encompass 63,000
nm? of airspace.

For range management and scheduling purposes, the MIRC is divided into training areas under different
controlling authorities. MIRC-supported training, RDT&E of military hardware, personnel, tactics,
munitions, explosives, and EC combat systems are described in Chapter 2.

Surface/Undersea Areas. Within the MIRC Study Area are surface and undersea areas routinely used by
the military for a variety of activities; these areas are depicted in detailed maps in Chapter 2 and include the
following:

e W-517. This 14,000-nm? area is a polygon-shaped area of water space under W-517 used by Navy
ships for unit-level training; it begins approximately 50 nm south-southwest of Guam. Controlling
authority is COMNAVMAR.

e Offshore. Agat Bay, Tipalao Cove, Dadi Beach, and Piti Mine Neutralization Area are nearshore
training areas off of Naval Base Guam-Main Base, and are located within federally owned coastal
waters on Guam. Agat Bay, Tipalao Cove, and Dadi Beach are to the east of Main Base. Piti Mine
Neutralization Area is just north of the Apra Harbor Glass Breakwater. These areas are utilized for
military littoral training activities and unit-level training. Controlling authority is COMNAVMAR.
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Outer Apra Harbor. Outer Apra Harbor supports commercial operations as well as Navy activities
and unit-level training. Outer Apra Harbor is a deep-water port that can accommodate the Navy’s
largest vessels. Outer Apra Harbor provides access to areas which support Navy activities and
training within the harbor, including Kilo Wharf, Gab Gab Beach, Reserve Craft Beach, Sumay
Cove Channel and Basin, San Luis Beach, and Inner Apra Harbor. Controlling authorities within
Outer Apra Harbor include the Commercial Port Authority, the USCG, and COMNAVMAR for
military training.

Inner Apra Harbor. Inner Apra Harbor is part of Naval Base Guam-Main Base. Wharves and
mooring buoys support Navy shipping, and the basin supports small craft and diver training.
Controlling authority is COMNAVMAR.

Airspace. The MIRC Study Area includes airspace used either exclusively by the military, or co-used with
civilian and commercial aircraft. Some of this airspace is SUA, which is military airspace designated by the
FAA as Warning Areas, Restricted Areas, and ATCAA. Airspace in the MIRC Study Area includes:

Warning Area 517 (W-517). W-517 is an irregular-shaped polygon comprising 14,000 nm? of
airspace that begins south of Guam and extends south-southwest in waters and airspace for a
distance of approximately 80 to 100 nm, from the ocean surface up to unlimited altitude.
Controlling Authority is COMNAVMAR.

Restricted Area 7201 (R-7201). R-7201 is a 28-nm? circular area over FDM that extends out in a 3-
nm radius from FDM from the surface to unlimited altitude. Controlling Authority is
COMNAVMAR.

ATCAA. Open-ocean ATCAAs within the MIRC Study Area are utilized for military training, from
unit-level training to major joint exercises. ATCAAs 1 through 3 (3A, 3B, 3C), and 5 and 6 as
depicted in Figure 1-1 have been preassigned in agreements with the FAA and 36™ Operational
Group. The four ATCAAs encompass 63,000 nm? of area from south of Guam to north-northeast of
FDM, from the surface to flight level (FL) 300, FL390 to FL430, or surface to unlimited, as
depicted in Table 2-4. ATCAAs are activated for short periods to cover the period of training
activities. COMNAVMAR coordinates all ATCAA requests with the FAA and 36™ Operational
Group. Other ATCAASs may be configured and requested contingent on agreement with the FAA
and coordination with COMNAVMAR and 36™ Operational Group.

Airspace associated with military airfields and landing areas, such as Andersen tower and landing
patterns, are not included in this analysis.

Land Range. The land areas of the MIRC include DoD training areas and facilities located on FDM,
Tinian, and Guam, and non-DoD training venues on Rota.

FDM is an island comprising approximately 182 acres of land leased by DoD from CNMI. The
FDM is an un-instrumented range and supports live and inert bombing, shore bombardment, missile
strikes, and strafing. Controlling authority for training on FDM is COMNAVMAR.

The Tinian Military Lease Area (MLA) encompasses 15,400 acres on the island of Tinian, leased
by DoD from CNMI. Training on Tinian is conducted on two parcels within the MLA: the
Exclusive Military Use Area (EMUA) encompassing 7,600 acres on the northern third of Tinian,
and the Leaseback Area (LBA) encompassing 7,800 acres and the middle third of Tinian. The MLA
supports small unit-level through large field exercises and expeditionary warfare training.
Controlling authority for training on Tinian is COMNAVMAR.

Rota is the southernmost island of CNMI and provides non-DoD training facilities supporting
special warfare training. Controlling authority for training on Rota is COMNAVMAR.
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e Guam land-based ranges and training facilities support unit-level training, special warfare training,
small arms qualifications, field exercise, and expeditionary warfare activities including Training in
Urban Environment Exercise (TRUEX) (USMC Urban Warfare Training, company level).
COMNAVMAR, NSW Unit ONE, and Naval Base Security are the controlling authorities for
training conducted on DoD land and facilities located on Naval Base Guam which includes Main
Base (6,205 acres) Navy Munitions Site (8,800 acres), Communications Annex-Finegayan (3,000
acres), and Communications Annex-Barrigada (1,800 acres). The 36th Contingency Response
Group (CRG) is the controlling authority for training conducted at Northwest Field (4,500 acres)
and Andersen South (1,900 acres). The 36th Security Forces Squadron (SFS) controls the Pati Pt.
Combat Arms Training and Maintenance (CATM) Rifle Range (21 acres).

1.3.2 Strategic Vision

The U.S. Pacific Command (USPACOM) Strategic Vision for the MIRC is that it supports the training
requirements of permanent, deployed military forces and temporary, deployed military forces in the
WestPac. This vision emanates from the DoD Training Transformation, the USPACOM Joint Training
Plan, and Service user training requirements. The Army (GUARNG and AR-Marianas), Navy, USMC, and
USAF share MIRC training resources to prepare for potential WestPac military activities. The USPACOM
Strategic Vision recognizes the geographical/political environment within the WestPac Theater and its
corresponding training requirements. In that regard, the USPACOM Strategic Vision guides Joint and
Military Service visions.

The Services share training resources throughout the WestPac. Operational forces view the MIRC as
currently the best opportunity in WestPac for training. The MIRC is part of U.S. territory with a supportive
local population. With range resource and infrastructure improvements, the MIRC can provide quality
training venues for Service and Joint training scenarios.

1.3.2.1 Army Strategic Vision

The Army strategic vision for the MIRC is to provide training resources and venues consistent with
supporting high quality and responsive training of GUARNG and AR-Marianas forces. Elements of an
active Army unit, 3rd Battalion, 196th Infantry Brigade, stationed on Guam, conduct this training. The
training sustains and improves GUARNG and AR-Marianas mobilization readiness in the areas of combat
training activities, logistics, and civil defense.

1.3.2.2 Navy Strategic Vision

The Pacific Fleet strategic vision for the MIRC is to sustain, upgrade, modernize, and transform the MIRC
to support the training requirements of Seventh Fleet, forces transiting through WestPac, and the rotational
deployed units in accordance with assigned roles and missions. The Navy strategic vision is consistent with
the Navy TAP program and is articulated in the RCMP for the MIRC. Additionally, the Navy, through
COMNAVMAR, has the responsibility to provide MIRC training support to U.S Military Services and
allied military forces. The imperatives of MIRC sustainment, upgrade, modernization, and transformation
apply to all MIRC users.

1.3.2.3 Marine Corps Strategic Vision

The USMC strategic vision is to upgrade, modernize, and transform the MIRC into a training complex that
accommodates the USMC Ship to Objective Maneuver (STOM) mission and Marine Air Ground Task
Force (MAGTF) training requirements of the Third Marine Expeditionary Force (111 MEF) and rotational
deployed units.

PURPOSE AND NEED FOR THE PROPOSED ACTION 1-9



MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

1.3.2.4 USAF Strategic Vision

The USAF strategic vision for the MIRC is for a range complex that can support the training requirements
mandated by the WestPac missions of deployed and rotational expeditionary air forces under the USAF
ISR/Strike task force. The complex must support training that features air-to-air, air-to-ground, surveillance,
intelligence, and tanker assets integrated into advanced, Joint, and Service-level tactical scenarios using
instrumented airspace and hi-fidelity, instrumented, live, and inert target areas. Training must include an EC
environment employing advanced EC threat simulators.

1.3.3 Shortfalls of the MIRC

While the MIRC provides strategically vital training attributes as described in Section 1.2.3, there are
certain shortfalls that constrain its ability to support required training. Correcting these shortfalls would
provide the enhanced training environment required by the Services that utilize the MIRC. Current
shortfalls stem from the inadequate range infrastructure and limited range capabilities to meet Joint and
Service training requirements. The current shortfalls include, but are not limited to, the following:

e Air-to-Air Live-Fire Capability

o AW Targets

o ASW Targets

e Close Quarters Combat (CQC) Facility

e Contiguous Airspace, Warning Areas

e EC Assets

o Fleet Area Control and Surveillance Facility (FACSFAC) Capability

e Heavy Weapons Range

e Hi-Fidelity Air-to-Ground (A-G) Inert Range

e |Inadequate Military Operations in Urban Terrain (MOUT) Facility

e Limited Torpedo/MK-30 Target Recovery Capability

e Live Target Land

e Mine Shapes

e Naval Surface Fire Support (NSFS)

e No Underwater Tracking Range

e Opposition Forces (OPFOR) support

e Parachute Training Area

e Ramp Space for Navy and USMC Aircraft Deployments

e Small Arms/Sniper Range

e STOM Sea, Land, Subsurface Areas

e Time, Space, Position, Information (TSPI) Capability

e Unmanned Aerial Vehicle OPAREA
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The capabilities of the MIRC must be sustained, upgraded, and modernized to address these shortfalls.
Moreover, the MIRC must have the flexibility to adapt and transform the training environment as new
weapons systems are introduced, new threat capabilities emerge, and new technologies offer improved
training opportunities. Training capacity, meaning adequate space to train on the land, sea, and in the air, is
a continuing concern throughout the DoD. For the MIRC, training capacity concerns arise due to increased
operational tempo, and increases or proposed increases in the size and composition of DoD forces that rely
on the range complex. The activities of these forces are to be accommodated on existing land, sea, and air
range areas, leading to increased intensity of use. Preserving and enhancing access to training space on and
throughout the range complex is critical to maintaining adequate training capacity in the MIRC.

1.4 PURPOSE AND NEED FOR THE PROPOSED ACTION
The purpose of the Proposed Action is to:

e Achieve and maintain military readiness for deployed military forces using the MIRC to conduct
and support current, emerging, and future military training and RDT&E activities on existing DoD
land ranges and adjacent air and ocean areas; and

e Upgrade and modernize range complex capabilities to enhance and sustain military training and
RDT&E activities and to support training in expanded Service warfare missions.

The Proposed Action is needed to provide a training environment consisting of training areas and range
instrumentation with the capacity and capabilities to fully support required training tasks for deployed
military forces. The Services have developed alternatives criteria based on this statement of the purpose and
need for the Proposed Action (see Section 2.2).

In this regard, the MIRC furthers the Service’s execution of their roles and responsibilities as mandated in
Title 10. To implement this Congressional mandate, the U.S Military Services need to:

e Maintain mandated levels of military readiness by training in the MIRC.

e Accommodate future increases in training tempo on existing ranges and adjacent air and ocean
areas in the MIRC and support the rapid employment of military units or strike groups.

e Support the achievement and sustainment of Service readiness so that the Services can quickly
surge required combat power in the event of a national crisis or contingency operation; consistent
with the MIRC mission to support Service training requirements and air, land, and sea space
requirements, and provide for the sustainable development and improvement of MIRC live fire
ranges.

e Support the acquisition, testing, training, and fielding of advanced platforms and weapons systems
into Service force structure.

e Maintain the long-term viability of the MIRC while protecting human health and the environment,
and enhancing the quality of training, communications, and safety within the range complex.

1.5 THE ENVIRONMENTAL REVIEW PROCESS

NEPA requires federal agencies to examine the environmental effects of their Proposed Actions. An EIS is
a detailed public document that provides an assessment of the potential effects that a major federal action
might have on the human, natural, or cultural environment. The Navy undertakes environmental planning
for Navy actions occurring in, or affecting, the 50 states, territories, and possessions of the U.S.
Additionally, the Navy applies NEPA to areas of the MIRC within the U.S. territorial sea, which extends
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seaward 12 nm pursuant to Proclamation No. 5928 of December 27, 1988, 54 Fed. Reg. 777, title
“Territorial Sea of the United States”.

Environmental effects in the areas that are beyond the U.S. territorial sea are analyzed under EO 12114 and
associated implementing regulations.

1.5.1 National Environmental Policy Act (NEPA)

The first step in the NEPA process is preparation of a notice of intent (NOI) to develop the EIS. The NOI
provides an overview of the Proposed Action and the scope of the EIS. The NOI for this project was
published in the Federal Register on June 1, 2007 (Federal Register, Volume 72, No. 105, pp 30557-59). A
newspaper notice was placed in two local newspapers, Pacific Daily News (Guam) and Saipan Tribune
(Saipan/Tinian). The NOI and newspaper notices included information about comment procedures, a list of
information repositories (public libraries), the dates and locations of the scoping meetings, and the project
website address (www.MarianasRangeComplexEIS.com).

Scoping is an early and open process for developing the “scope” of issues to be addressed in the EIS and for
identifying significant issues related to a Proposed Action. The scoping process for this EIS/OEIS was
initiated by the publication of the NOI in the Federal Register and local newspapers noted above. During
scoping, the public is given an opportunity to help define and prioritize issues and convey these issues to the
Navy through written comments. Scoping meetings were held at three locations: Hilton Guam (Tumon Bay,
Guam) on June 18, 2007; Hyatt Regency Saipan (Garapan Village, Saipan) on June 20, 2007; and Tinian
Dynasty Hotel (San Jose Village, Tinian) on June 21, 2007. There were 135 total attendees, including 65 in
Guam, 48 in Saipan, and 22 in Tinian, as shown in Table 1-1. As a result of the scoping process, the Navy
received comments from the public, which have been considered in the preparation of this EIS/OEIS.

Table 1-1: Meeting Locations, Dates, and Attendees—Scoping

Location Date Public Attendees
Hilton Guam, Tumon Bay, Guam 18 June 2007 65
Hyatt Regency Saipan, Garapan Village, Saipan 20 June 2007 48
Tinian Dynasty Hotel, San Jose Village, Tinian 21 June 2007 22

Comments received from the public during the scoping process are categorized and summarized in Table 1-
2. This table is not intended to provide a complete listing, but to show the extent of the scope of comments.
These comments were received through public comment forms, which were available at each information
station and were collected during the meeting. The forms could also be mailed to the address or e-mail
address provided on the form. For people that wanted to submit oral comments, there were two options: a
tape recorder was available for people wanting to dictate their comments directly into the recorder and a
Navy representative was also available to transcribe public comments using a laptop computer. During
scoping, the Marianas EIS/OEIS team set up and allowed the public to submit comments electronically via
an e-mail address: marianas.tap.eis@navy.mil. A total of 25 comments were received, including written and
oral comments from the public meetings and written comments via mail and e-mail.
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Table 1-2: Public Scoping Comment Summary

Category

Commentator

Discussion Topic/Summary of Concern

Alternatives

Guam Environmental Protection Agency

Private Citizen

Alternatives outside Mariana Islands.

Additional alternative that consolidates training
activities on fewer ranges.

Alternative that includes reducing training.

Environmental

Department of Public Lands (Saipan)

Guam Environmental Protection Agency

Guam Department of Agriculture
U.S. Environmental Protection Agency

Private Citizens

General environmental concerns.

Development of appropriate mitigation
measures.

Water Quality
and Quantity

U.S. Environmental Protection Agency

Private Citizen

Availability of fresh water.

Marine Life

Guam Department of Agriculture
Private Citizens
U.S. Fish & Wildlife Service

U.S. Environmental Protection Agency

Impacts to marine life, essential fish habitat,
and coral reefs, from sound, underwater
detonations, vessel activity, disturbances,
hazardous materials, and pollution.

ESA-listed species.

Airborne Noise

Private Citizens

Noise from aircraft.

Guam Department of Agriculture
U.S. Fish & Wildlife Service

Increase in invasive species, including brown
tree snake, flatworm.

Invasive
Species U.S. Environmental Protection Agency

Private Citizens

CNMI Division of Fish & Wildlife Activity/noise disturbance to Tinian Monarch.
Birds and Private Citizens Impacts to native species, including arboreal
Terrestrial U.S. Fish & Wildlife Service shails
Species

ESA-listed species.

Habitat destruction.

Socioeconomics

U.S. Environmental Protection Agency

Environmental Justice

Subsequent to the scoping process, the Navy and federal and local regulators met quarterly to discuss
additional scoping issues of concerns prior to development of this EIS/OEIS. A Draft EIS/OEIS was
prepared to assess the potential effects of the Proposed Action and alternatives on the environment. The
Draft was then provided to the U.S. Environmental Protection Agency (EPA) for review and comment. A
notice of availability was published in the Federal Register and notices were placed in the aforementioned
newspapers announcing the availability of the Draft EIS/OEIS. The Draft EIS/OEIS was available for
general review and was circulated for review and comment. Public meetings were advertised and held in
similar venues as the scoping meetings to receive public comments on the Draft EIS/OEIS.
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A Notice of Availability (NOA) and a Notice of Public Hearing (NOPH) were published for the MIRC
Draft EIS/OEIS in the Federal Register on Friday, January 30, 2009. Combined NOA/NOPH newspaper
display advertisements were published in the Pacific Daily News, the Saipan Tribune and the Marianas
Variety announcing the dates, times and locations of the public hearings. The NOA/NOPH ad also included
information on how to comment on the Draft EIS/OEIS. An overview of additional notification efforts,
from postcards to fliers, and a list of information repositories that received copies of the Draft EIS/OEIS are
included in Chapter 11.

Public hearings were held at five locations, two on Guam and one each on Saipan, Tinian, and Rota. There
were 129 total attendees, including 52 in Guam, 40 in Saipan, 22 in Tinian, and 15 in Rota, as shown in
Table 1-3.

Table 1-3: Meeting Locations, Dates, and Attendees—Public Hearings

Location Date Public Attendees

Jesus & Eugenia Leon Guerrero School
of Business and Public Administration 19 February 2009 32

Building, University of Guam, Guam

Southern High School, Santa Rita, Guam 20 February 2009 20
Multi-Purpose Center, Susupe, Saipan 23 February 2009 40
Tinian Elementary School, San Jose Village, Tinian 24 February 2009 22
Sinapolo Elementary School, Sinapolo, Rota 26 February 2009 15

The public hearings were dual format, consisting of an open house where the public could view
informational posters and speak to project representatives and a formal hearing where information from the
MIRC Draft EIS/OEIS was presented and individual testimony accepted. The purpose of the public review
process and the public hearings was to solicit comments on the Draft EIS/OEIS. The public hearings
identified environmental issues that the public, elected officials and government agencies believed needed
further analysis. In addition to providing written or verbal comments at the public hearings, the public could
also provide comments through the project website, by sending an email, or by mailing a written comment.
The comment period originally ended March 16, 2009, but was extended 15 days until March 31, 2009, to
allow for additional public input. Transcripts from the hearings and written public comments received
during the comment period are provided in Chapter 11. A summary of comments (number of commenters,
resource issues identified, number of comments by resource issue) is provided in detail in Chapter 11. A
total of 68 public comments were provided during the public hearings (Table 11-5). A total of 762
comments were received (Table 11-8). Those comments received from the public concerning Department of
Defense (DoD) policy and program issues outside the scope of the analysis in this EIS/OEIS were not
addressed in the EIS/OEIS. Chapter 11 provides a summary and responses to all public comments received
on the Draft EIS/OEIS. Responses to public comments may take various forms as necessary, including
correction of data, clarifications of and modifications to analytical approaches, and inclusion of additional
data or analyses. The Final EIS/OEIS will be made available to the public. The EPA will publish the Notice
Of Availability (NOA) in the Federal Register. Publication of the NOA initiates a 30-calendar-day waiting
period (no action period) on decision making. The Record of Decision (ROD) will summarize the Navy’s
decision and identify the selected alternative, describe the public involvement and agency decision-making
processes, and present commitments to specific mitigation measures.
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1.5.2 Executive Order (EO) 12114

EO 12114, Environmental Effects Abroad of Major Federal Actions, directs federal agencies to provide for
informed decision-making for major federal actions outside the U.S. territorial sea, including action within
the EEZ, but not including action within the territorial sea of a foreign nation. For purposes of this
EIS/OEIS, areas outside U.S. territorial seas are considered to be areas beyond 12 nm (22 km) from shore.
This EIS/OEIS satisfies the requirements of EO 12114, as analysis of activities or impacts occurring, or
proposed to occur, outside of 12 nm (22 km) is provided. Table 1-4 presents a list of training and RDT&E
activities (by warfare area) and the geographical area in which they occur (land, 0-3 nm, 3-12 nm, and 12
nm and beyond). The table presents typical activities that are addressed pursuant to NEPA (because they
occur on land, within 0-3 nm, or within 3-12 nm) or EO 12114 (because they occur outside of the territorial
sea [not within 12 nm of shore]).
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Table 1-4: Geographical Occurrence of Training and RDT&E Activities
Training Activities Land U ez | Beyend
nm nm 12 nm
Air Combat Maneuvers X X X X
Air-to-Air Missile Exercise X
AW
Surface-to-Air Gunnery Exercise X
Surface-to-Air Missile Exercise X
Conduct Amphibious Training Activities
Guam, Tinian X X X X
Naval Surface Fire Support (FDM) X X X X
Ant-Submarine Warfare Torpedo Exercise (ASW
TORPEX) X X X
Anti-Submarine Warfare Tracking Exercise
(ASW TRACKEX) — Maritime Patrol Aircraft (MPA) X X X
Anti-Submarine Warfare Tracking Exercise
ASW | (ASW TRACKEX) — Helicopter X X X
Anti-Submarine Warfare Tracking Exercise
(ASW TRACKEX) — Surface Ship X X
Anti-Submarine Warfare Tracking Exercise
(ASW TRACKEX) — Submarine X X X
EC Electronic Combat Exercises X X X X
Mine Laying Exercise (MINEX — Air to Subsurface) X
MIW Mine Countermeasures X
Land Demolitions X X
Insertion/Extraction X X
NSW
Special Warfare Training X X
Air-to-Surface Gunnery Exercise (GUNEX) X X
Surface-to-Surface Gunnery Exercise (GUNEX) X X
SUW Air —to-Surface MISSILE Exercise (MISSILEX) X X
Air-to-Surface Bombing Exercise (BOMBEX) X
Sinking Exercise (SINKEX) X
High Speed Anti-radiation Missile (HARM) Exercise (Non-
firing) X X X X
STW
Air —to-Ground BOMBEX X X X X
Support Intelligence, Surveillance, and Reconnaissance (ISR) X X X X
Ops Unmanned Aerial Vehicle Training and RDT&E X X X X
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1.5.3 Other Environmental Requirements Considered

The Services must comply with a variety of other federal environmental laws, regulations, and EOs. These
include the following (among other applicable laws and regulations):

e Migratory Bird Treaty Act (MBTA)
e Coastal Zone Management Act (CZMA)
e Rivers and Harbors Act (RHA)

e Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA) for Essential Fish
Habitat (EFH)

e Clean Air Act (CAA)

e Federal Water Pollution Control Act (Clean Water Act [CWA])
o National Historic Preservation Act (NHPA)

o National Invasive Species Act

e Resource Conservation and Recovery Act (RCRA)

e EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-
Income Populations

o EO 13045, Environmental Health and Safety Risks to Children
e EO 13089, Protection of Coral Reefs
e EO 13112, Invasive Species

In addition, laws and regulations of the Territory of Guam and the CNMI that are applicable to military
actions are identified and addressed in this EIS/OEIS. To the extent practicable, the analysis in this
EIS/OEIS was used as the basis for any required consultation and coordination in connection with
applicable laws and regulations.

1.5.3.1 Marine Mammal Protection Act (MMPA) Compliance

The MMPA established, with limited exceptions, a moratorium on the “taking” of marine mammals in
waters or on lands under U.S. jurisdiction. The act further regulates “takes” of marine mammals on the high
seas by vessels or persons under U.S. jurisdiction. The term “take,” as defined in Section 3 of the MMPA
(16 U.S.C. 1362), means “to harass, hunt, capture, or kill, or attempt to harass, hunt, capture, or Kkill any
marine mammal.” “Harassment” was further defined in the 1994 and 2004 amendments to the MMPA. The
1994 amendments provided two levels of harassment: Level A (potential injury) and Level B (potential
disturbance).

As applied to military readiness activities, the National Defense Authorization Act for Fiscal Year 2004
(FY04 NDAA) (Public Law [PL] 108-136) amended the MMPA to (1) clarify the applicable definition of
harassment; (2) exempt such activities from the “specified geographical region” and “small numbers”
requirements of Section 101(1)(5)(A) of the MMPA; (3) require consideration of personnel safety,
practicality of implementation, and impact on effectiveness of military readiness activities by NMFS in
making its determination regarding least practicable adverse impact; and (4) establish a national defense
exemption. PL 107-314, Section 315(f), defines “military readiness activities” to include “all training
activities of the Armed Forces that relate to combat; and the adequate and realistic testing of military
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equipment, vehicles, weapons and sensors for proper operation and suitability for combat use.” The testing
and training with active sonar constitutes a military readiness activity under this definition.

The definition of “harassment” as applied to military readiness activities is any act that:

e Injures or has the significant potential to injure a marine mammal or marine mammal stock in the
wild (“Level A harassment”), or

e Disturbs or is likely to disturb a marine mammal or marine mammal stock in the wild by causing
disruption of natural behavioral patterns including, but not limited to, migration, surfacing, nursing,
breeding, feeding, or sheltering to a point where such behavioral patterns are abandoned or
significantly altered (“Level B harassment”) (16 U.S.C. 1362 [18][B][il.[ii]).

Section 101(a)(5) of the MMPA directs the Secretary of Commerce to allow, upon request, the incidental,
but not intentional, taking of marine mammals by U.S. citizens who engage in a specified activity
(exclusive of commercial fishing). These incidental takes are allowed only if NMFS issues regulations
governing the permissible methods of taking. In order to issue regulations, NMFS must make a
determination that (1) the taking will have a negligible impact on the species or stock, and (2) the taking
will not have an unmitigable adverse impact on the availability of such species or stock for subsistence
uses.

In addition, the MMPA requires NMFS to develop regulations governing the issuance of a Letter of
Authorization (LOA) and to publish these regulations in the Federal Register. Specifically, the regulations
for each allowed activity establish:

e Permissible methods of taking, and other means of affecting the least practicable adverse impact on
such species or stock and its habitat, and on the availability of such species or stock for subsistence
(as clarified above).

e Requirements for monitoring and reporting of such taking. For military readiness activities (as
described in the NDAA), a determination of “least practicable adverse impacts” on a species or
stock includes consideration, in consultation with the DoD, of personnel safety, practicality of
implementation, and impact on the effectiveness of the military readiness activity.

In support of the Proposed Action, the Navy applied for an LOA pursuant to Section 101(a) (5) (A) of the
MMPA. After the application was reviewed by NMFS, a Notice of Receipt of Application was published in
the Federal Register on March 18, 2009 (Federal Register, Volume 74, No. 51, pp 11530-31). Publication
of the Notice of Receipt of Application initiated the 30-day public comment period, during which time
anyone could obtain a copy of the application by contacting NMFS. NMFS published a proposed rule for
public comment September 28, 2009. The public was afforded 30 days to comment on this proposed
rulemaking. NMFS considered and addressed all comments received during the public comment period, and
anticipates issuing the final rule, if appropriate, in early 2010.

1.5.3.2 The Endangered Species Act (ESA)

The ESA (16 U.S.C. 1531 to 1543) applies to federal actions in two separate respects. First, the ESA
requires that federal agencies, in consultation with the responsible wildlife agency (e.g., NMFS), ensure that
proposed actions are not likely to jeopardize the continued existence of any endangered species or
threatened species, or result in the destruction or adverse modification of a critical habitat (16 U.S.C. 1536
[a][2]). Those actions that “may affect” a listed species or adversely modify critical habitat must also follow
the regulations implementing the ESA consultation requirement.
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In addition, if an agency’s Proposed Action would take a listed species, the agency must obtain an
incidental take statement from the responsible wildlife agency. The ESA defines the term “take” to mean
“harass, harm, pursue, hunt, shoot, wound, Kill, trap, capture, or collect, or attempt any such conduct” (16
U.S.C. 1532[19]).

1.5.4 Government-to-Government Consultations

The Navy has held a number of Government-to-Government consultations between June and July 2007.
The purpose was to present the Proposed Action and Alternatives of the EIS/OEIS and to initiate
consultations. Meetings included Guam legislative and executive branches of government; Mayor’s
Council; Chamber of Commerce; the CNMI legislative and executive branches of government including
briefings to the Governors and their staffs at each jurisdiction, and Congressional delegations from each
jurisdiction.

1.5.5 Regulatory Agency Briefings

The DoD held a number of regulatory quarterly agency briefings and meetings starting in June 2007 with
the following regulators/stakeholders: National Oceanic and Atmospheric Administration (NOAA)/NMFS,
U.S. Fish and Wildlife Service (USFWS), Guam Department of Agriculture Division of Aquatics and
Wildlife, the Commonwealth Department of Natural Resources, the Territorial and Commonwealth Historic
Preservation Offices, Commonwealth Department of Environmental Quality, the Guam Environmental
Protection Agency and the Guam military and civilian task force.

The parties to these meetings raised a variety of issues and concerns. In brief, some of the main concerns
included clarification between the MIRC EIS and the JGPO actions covered in the Guam and CNMI
Military Relocation EIS/OEIS, the USAF actions in the ISR/Strike EIS, and the Navy’s Kilo Wharf
Extension EIS. Discussion provided clarification on current quantity and types of training, the proposed
increase in both the quantity and quality of training activities (including live-fire exercises), new training
and research and development activities and systems, and how these actions differ from the proposals under
the Defense Policy Review Initiative or Guam and CNMI Military Relocation EIS/OEIS. Discussions
included concerns for the cumulative impacts as the result of the proposed actions contained in the above
mentioned EIS/OEIS efforts including proposed Government of Guam and CNMI infrastructure
improvements. These discussions on cumulative impacts included dialogue on social and economic impacts
including effects on the indigenous populations, commercial and subsistence fishing concerns, island
infrastructure concerns and traffic concerns. The discussions on natural resource regulatory agency included
concern for effects on coral reefs, concern for effective control and quarantine of invasive species
particularly the brown tree snhake, concern for cumulative effects on threatened and endangered species,
expended debris and materials in the water, underwater detonations and their effects on fish and marine
mammals, use of sonar within the Exclusive Economic Zone (EEZ) surrounding the islands, noise
encroachment, fuel spill issues, and conflicts with sportsmen that use the areas within the MIRC.

1.6 RELATED ENVIRONMENTAL DOCUMENTS

This EIS/OEIS provides an assessment of environmental effects associated with current and proposed
training activities, changes in force structure (to include new training requirements associated with evolving
weapons systems and platforms), and range investments in the MIRC. In contrast, the Guam and CNMI
Military Relocation EIS/OEIS will analyze the relocation of Marines from Okinawa, construction of
berthing for visiting aircraft carriers, and establishment of a U.S. Army (Army) Ballistic Missile Defense
Task Force (BMDTF). The Guam and CNMI Relocation EIS/OEIS will analyze construction and
modification of facilities on Guam and Tinian to support relocation of approximately 8,552 Marines of IlI
MEF, and 9,000 dependents to Guam from Okinawa by 2014. This includes aviation and waterfront
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activities, training, main encampment, family housing and associated utilities, and infrastructure
improvements.

1.6.1 Documents Incorporated by Reference

According to CEQ regulations for implementing NEPA, “material relevant to an EIS may be incorporated
by reference with the intent of reducing the size of the document.” Some of the programs and projects
within the geographical scope of this EIS/OEIS that have undergone environmental review and
documentation to ensure NEPA compliance include:

e Military Training in the Marianas EIS, June 1999
e Marianas Training Handbook, COMNAVMARIANAS Instruction 3500.4, June 1999.

e Environmental Assessment/Overseas Environmental Assessment of the SH-60R Helicopter/ ALFS
Test Program, October 1999.

e Andersen Air Force Base Cargo Parachute Drop Zone EA, December 2000.

e 2001 Final Overseas Environmental Statement / Environmental Impact Statement (FOEIS/EIS) for
SURTASS LFA Sonar

e Environmental Assessment, MOUT Training at Andersen South, Guam, January 2003.
e Marine Resource Assessment for the Marianas Operating Area, August 2005.

e Beddown of Training and Support Initiatives at Northwest Field, Environmental Assessment,
Andersen Air Force Base, Guam, EA June 2006.

e Final Environmental Impact Statement, Establishment and Operation of an Intelligence,
Surveillance, and Reconnaissance and Strike Capability, Andersen Air Force Base, Guam,
November 2006.

e Final Environmental Impact Statement (FEIS), Kilo Wharf Extension, Military Construction
(MILCON) P-502, Apra Harbor Naval Complex, Guam, Mariana Islands, October 2007.

o Final Supplemental Environmental Impact Statement for Surveillance Towed Array Sensor System
Low Frequency Active (SURTASS LFA) Sonar, May 2007.

e Valiant Shield — Final Programmatic Overseas Environmental Assessment, August 2007.

1.6.2 Relevant Environmental Documents Being Prepared Concurrently with this
EIS/OEIS

The Guam and CNMI Marine Relocation EIS/OEIS for the relocation of USMC forces from Okinawa to
Guam examines the potential impact from activities associated with the USMC units’ relocation, including
facilities and infrastructure. In addition, the EIS/OEIS addresses the proposed Army missile defense system
on Guam, and the infrastructure required for berthing a visiting aircraft carrier. Since the MIRC EIS/OEIS
covers DoD training on existing DoD land and training areas in and around Guam and the CNMI, there is
overlap between the two EIS/OEISs in the area of usage of existing DoD training areas by USMC units.
These documents are being closely coordinated to ensure consistency.
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CHAPTER 2 DESCRIPTION OF PROPOSED ACTION AND
ALTERNATIVES

The Department of Defense (DoD) Representative Guam, Commonwealth of the Northern Mariana
Islands (CNMI), and Federated States of Micronesia (FSM) and Republic of Palau (DoD REP) proposes
to improve training activities in the Mariana Islands Range Complex (MIRC) by selectively improving
critical facilities, capabilities, and training capacities. The Proposed Action would result in focused
critical enhancements and increases in training that are necessary to maintain a state of military readiness
commensurate with the national defense mission. The Proposed Action includes minor repairs and
upgrades to facilities and capabilities but does not include any military construction requirements. This is
part of the periodically scheduled reviews of facilities, capabilities and training capacities within the
MIRC.

The U.S. Military Services (Services) need to implement actions within the MIRC to support current,
emerging, and future training and Research, Development, Test, and Evaluation (RDT&E) activities.
Training and RDT&E activities do not include combat operations, operations in direct support of combat,
or other activities conducted primarily for purposes other than training. These actions will be evaluated in
this Environmental Impact Statement/Overseas Environmental Impact Statement (EIS/OEIS) and include:

¢ Maintaining baseline training and RDT&E activities at mandated levels;

e Increasing training activities and exercises from current levels;

e Accommodating increased readiness activities associated with the force structure changes (human
resources, new platforms, additional weapons systems, including undersea tracking capabilities
and training activities to support Intelligence, Surveillance, and Reconnaissance[ISR]/Strike); and

e Implementing range complex investment strategies that sustain, upgrade, modernize, and
transform the MIRC to accommodate increased use and more realistic training scenarios.

This chapter is divided into the following major sections: Section 2.1 provides a detailed description of
the MIRC. Sections 2.2 to 2.5 describe the major elements of the Proposed Action and Alternatives to the
Proposed Action. Sections 2.4 and 2.5 describe Alternative 1 and Alternative 2, respectively.

2.1  DESCRIPTION OF THE MIRC'

Military activities in MIRC occur (1) on the ocean surface, (2) under the ocean surface, (3) in the air, and
(4) on land. Summaries of the land, air, sea, undersea space addressed in this Draft EIS/OEIS are
provided in Tables 2-1, 2-2, 2-3, 2-4, and 2-5. To aid in the description of the training areas covered in the
MIRC Draft EIS/OEIS, the range complex is divided into major geographic and functional areas. Each of
the individual training areas fall into one of three major MIRC training areas:

e The Surface/Subsurface Area consists of all sea and undersea training areas in the MIRC.
e The Airspace Area includes all Special Use Airspace (SUA) in the MIRC.

e The Land Area includes all land training area in the MIRC.

! For the purposes of this EIS, the MIRC and the Study Area are the same geographical areas. The complex consists of the ranges and the ocean
areas surrounding the ranges that make up the Study Area. The Study Area does not include the sovereign territory (including waters out to 12
nm) of the Federated States of Micronesia (FSM).
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Figures 2-1 through 2-12 depict the major geographic divisions of the training areas, and Table 2-1
provides a summary of the area within the major geographical areas. Tables 2-2, 2-3, 2-4, and 2-5
summarize the functional training areas of the MIRC.

Table 2-1: Summary of the MIRC Air, Sea, Undersea, and Land Space*

Airspace (nm?)
Undersea Land
Sea Space
Area Name ) Space Range
Warning | Restricted | ATCAA/ (nm°) (hm?) (acres)
Area Airspace Other
MIRC 14,000 28 63,000 501,873 14,000 24,894

* Source: 366 Report to Congress. Notes: nm? — square nautical miles; ATCAA - Air Traffic Control Assigned Airspace.

The military Services use suitable MIRC air, land, sea, and undersea areas for various military training
activities. For purposes of scheduling, managing, and controlling these activities and the ranges, the
MIRC is divided into multiple components that are overseen by specific Services.

2.1.1 MIRC Overview

The MIRC includes land training areas, ocean surface areas, and undersea areas as depicted in Figure 1-1.
These areas extend from the waters south of Guam to north of Pagan (CNMI), and from the Pacific Ocean
east of the Mariana Islands to the Philippine Sea to the west; encompassing 501,873 square nautical miles
(nm?) (1,299,851 square kilometers [km?]) of open ocean and littorals. The MIRC does not include the
sovereign territory (including waters out to 12 nautical miles [nm]) of the FSM. Portions of the Marianas
Trench National Monument, which was established in January 2009 by Presidential Proclamation under
the authority of the Antiquities Act (16 U.S.C. 431), lie within the Study Area.

2.1.2 Navy Primary Training Areas of the MIRC

Table 2-2 provides an overview of each Navy controlled and managed area and its location. Figures 2-1
through 2-8 depict these training areas.
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Table 2-2: Navy Primary MIRC Training Areas’®

Detail/Description
Training Area

Warning Area

W-517 W-517 is SUA (approximately 14,000 nm?) that overlays deep open
ocean approximately 50 miles south-southwest of Guam and provides a
large contiguous area that is relatively free of surface vessel traffic.
Commercial air traffic lanes constrain the warning area; however, ATCAA
2 overlays most of W-517, permitting coordination of scheduling of short-
lived airspace training events with the Federal Aviation Administration
(FAA).

W-517 altitude limits are from the surface to infinity and capable of
supporting Gunnery Exercise (GUNEX), Chaff and Electronic Combat
(EC), Missile Exercise (MISSILEX), Mine Exercise (MINEX), Sinking
Exercise (SINKEX), Bombing Exercise (BOMBEX), Torpedo Exercise
(TORPEX), and Carrier training activities. Descriptions of training are
included in Appendix D. Figure 2-1 depicts the W-517 Training Area and
the proposed HELLFIRE Missile and Laser Hazard Areas.

Restricted Area

Farallon de Medinilla (FDM) FDM, which is leased by the DoD from the CNMI, consists of the island
IR-7201 land mass and the restricted airspace designated R-7201. The land mass
(approximately 182 acres), is approximately 1.7 miles long and 0.3 miles
wide. It contains a live-fire and inert bombing range and supports live-fire
and inert engagements such as surface-to-ground and air-to-ground
GUNEX, BOMBEX, MISSILEX, Fire Support, and Precision Weapons
(including laser seeking). R-7201 is the Restricted Area surrounding FDM
(extending 3-nm radius from center of FDM, encompassing 28 nm?, and
altitude limits from surface to Flight Level [FL] 60,000 feet).

Public access to Farallon de Medinilla Island and the waters of the
Commonwealth immediately adjacent thereto are permanently restricted
for safety reasons and there are no commercial or recreational activities
on or near the island; aircraft and marine vessels are restricted from
entering within a 3-nm (5-kilometer [km]) radius of FDM. Notices to
Airmen (NOTAMSs) and/or Notices to Mariners (NOTMARS) are issued at
least 72 hours in advance of potentially hazardous activity occurring
during a training exercise. NOTAMs and NOTMARs may also advise
restrictions beyond a 3-nm (5-km) radius as needed for certain training
events. These increased advisory restrictions are used in an effort to
ensure better protection to the military and the public during some
training sessions. For these specific exercises, additional public notice
will be provided. Figure 2-2 depicts Farallon de Medinilla. Figure 2-3
shows the FDM Restricted Area and the proposed 10-nm Danger Zone.
Figure 2-11 shows R-7201 and MIRC ATCAAs.

2 see Appendix D for descriptions of training activities, including activities such as GUNEX, MISSILEX, Mine Exercise (MCMEX), SINKEX,
TORPEX, and BOMBEX.
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Table 2-2: Navy Primary MIRC Training Areas (Continued)

Training Area Detail/Description

Offshore

Agat Bay Agat Bay supports Mine Countermeasure (MCM) training, military dive
activities, and parachute insertion training. Underwater detonation
charges up to 10 pounds Net Explosive Weight (NEW) are used.
Hydrographic surveys to determine hazards for military approaches are
periodically conducted in this area. Figure 2-4 depicts the Apra Harbor
and Nearshore Training Areas.

Tipalao Cove and Dadi Beach Tipalao Cove and Dadi Beach provide access to beach areas capable of
supporting shallow draft amphibious landing craft and have been
proposed for use as Landing Craft Air Cushion (LCAC) and Amphibious
Assault Vehicle (AAV) landing sites. They would require beach and surf
zone surveys prior to use to determine the presence of turtles and nests,
and the improvements required to repair storm damage, grade
approaches and landing areas, and clear the surf zone and landing zone
of obstacles. Tree or brush removal may be required to clear landing
zones and beach access roads.

Tipalao Cove and Dadi Beach support military diving activities and
hydrographic survey training.

Figure 2-4 depicts the Apra Harbor and Nearshore Training Areas.

Drop Zones Drop Zones (DZ) in the Offshore Areas are shown in Figure 2-1. A DZ
may be used for the air-to-surface insertion of personnel/equipment.
Figure 2-4 depicts the Apra Harbor and Nearshore Training Areas.

Piti Floating Mine Neutralization | The Piti Floating Mine Neutralization Area lies north of Apra Harbor and
Area supports Explosive Ordnance Disposal (EOD) training, with underwater
explosive charges up to 10 pounds NEW. Figure 2-4 depicts the Apra
Harbor and Nearshore Training Areas.

Apra Harbor

Outer Apra Harbor (OAH) Commanding Officer United States (U.S.) Coast Guard (USCG) is the
Captain of the Port and controls OAH. Navy Security zones extend
outward from the Navy controlled waterfront and related military
anchorages/moorings. OAH supports frequent and varied training
requirements for Navy Sea, Air, Land Forces (SEALs), EOD, and Marine
Support Squadrons including underwater detonations (explosive charges
up to 10 pounds NEW are permitted at a site near Buoy 702), military
diving, logistics training, small boat activities, security activities, drop
zones, visit board search, and seizures (VBSS) and amphibious craft
navigation (LCAC, LCU, and AAVs). Figure 2-4 depicts the Apra Harbor
and Nearshore Training Areas.

Kilo Wharf Kilo Wharf is used for ordnance handling and is a training site with limited
capabilities due to explosive safety constraints; however, when explosive
constraints are reduced it is used for Anti-Terrorism/Force Protection
(AT/FP) training and VBSS activities. Figure 2-4 depicts the Apra Harbor
and Nearshore Training Areas.
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Table 2-2: Navy Primary MIRC Training Areas (Continued)

Training Area Detail/Description

Apra Harbor Naval Complex (Main Base): The Main Base comprises a total of approximately
4,500 acres.

Inner Apra Harbor The inner portion of Apra Harbor (sea space) is Navy controlled and includes the
submerged lands, waters, shoreline, wharves, and piers and is associated with the
Main Base (658 acres). Activities include military diving, logistics training, small boat
activities, security activities, drop zones, torpedo/target recovery training, VBSS, and
amphibious landings (LCAC, LCU, and AAVs). Figure 2-4 depicts the Apra Harbor and
Nearshore Training Areas.

Gab Gab Beach Gab Gab Beach is used for both military and recreational activities. The western half of
Gab Gab Beach is primarily used to support EOD and Naval Special Warfare (NSW)
training requirements. Activities include military diving, logistics training, small boat
activities, security activities, drop zones, and AT/FP. Figure 2-4 depicts the Apra
Harbor and Nearshore Training Areas.

Reserve Craft Reserve Craft Beach is a small beach area located on the western shoreline of Dry
Beach Dock Island. It supports both military and recreational activities. It is used as an offload
area for amphibious landing craft including LCACs; EOD inert training activities;
military diving, logistics training, small boat activities, security activities, and AT/FP.
Figure 2-4 depicts the Apra Harbor and Nearshore Training Areas.

Sumay Sumay Channel/Cove provides moorage for recreational boats and an EOD small boat
Channel/Cove facility. It supports both military and recreational activities. It is used for
insertion/extraction training for NSW and amphibious vehicle ramp activity, military
diving, logistics training, small boat activities, security activities, and AT/FP. Figure 2-4
depicts the Apra Harbor and Nearshore Training Areas.

Clipper Channel Clipper Channel provides insertion/extraction training for NSW, military diving, logistics
training, small boat activities, security activities, and AT/FP. The Clipper Channel has
the potential to support amphibious vehicle ramp activity. Figure 2-4 depicts the Apra
Harbor and Nearshore Training Areas.

San Luis Beach San Luis Beach is used for both military and recreational activities. San Luis Beach is
used to support EOD and NSW training requirements. Activities include military diving,
logistics training, small boat activities, security activities, drop zones, and AT/FP.
Figure 2-4 depicts the Apra Harbor and Nearshore Training Areas.

Main Base/Polaris Point

Polaris Point Field Polaris Point Field supports both military and recreational activities and beach access
(PPF) to small landing craft. PPF supports small field training exercises, temporary bivouac,
craft laydown, parachute insertions (freefall), assault training activities, AT/FP, and
EOD and Special Forces Training. Figure 2-4 depicts the Apra Harbor and Nearshore
Training Areas.

Polaris Point Beach | Polaris Point Beach supports both military and recreational activities and beach
access to small landing craft and LCAC. Polaris Point Beach supports military diving,
logistics training, small boat activities, security activities, drop zones, and AT/FP.
Figure 2-4 depicts the Apra Harbor and Nearshore Training Areas.
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Table 2-2: Navy Primary MIRC Training Areas (Continued)

Training Area Detail/Description

Main Base/Polaris Point (continued)

Polaris Point Site lll | Polaris Point Site Ill is where Guam-homeported submarines and the submarine
tender are located and is the primary site location for docking, training, and support
infrastructure. Additionally, it supports AT/FP and torpedo/target logistics training.
Figure 2-4 depicts the Apra Harbor and Nearshore Training Areas.

Main Base/Orote Point

Orote Pt. Airfield/ Orote Point Airfield consists of expeditionary runways and taxiways and is largely
Runway encumbered by the Explosive Safety Quantity Distance (ESQD) arcs associated with
Kilo Wharf ordnance logistical activity. Orote Pt. Airfield runways are used for vertical
and short field military aircraft. They provide a large flat area that supports Field
Training Exercise (FTX), parachute insertions, emergency vehicle driver training, and
EOD and Special Warfare training. The airfield is on the National Register of Historic
Places (NRHP). Figure 2-4 depicts the Apra Harbor and Nearshore Training Areas.

Orote Pt. Close The OPCQC, commonly referred to as the Killhouse, is a small one-story building
Quarter Combat providing limited small arms live-fire training. Close Quarter combat (CQC) is one
Facility (OPCQC) activity within Military Operations in Urban Terrain (MOUT)-type training. It is the only
Navy Special Warfare designated live-fire CQC facility in the MIRC. Figure 2-4 depicts
the Apra Harbor and Nearshore Training Areas.

Orote Pt. Small The Orote Pt. Known Distance Range (OPKDR) supports small arms and machine

Arms Range/ gun training (up to 7.62mm), and sniper training out to a distance of 500 yards. The

Known Distance OPKDR is a long flat cleared area with an earthen berm that is used to support

Range (OPKDR) marksmanship. The OPKDR supports upgrade to an automated scored range system.
Figure 2-4 depicts the Apra Harbor and Nearshore Training Areas.

Orote Pt. Triple The Orote Pt. Triple Spot is a helicopter landing zone on the Orote Pt. Airfield Runway.

Spot It supports personnel transfer, logistics, parachute training, and a variety of training

activities reliant on helicopter transport. Figure 2-4 depicts the Apra Harbor and
Nearshore Training Areas.

Navy Munitions Site (aka Ordnance Annex): Comprises approximately 8,800 acres.

Breacher House The breacher house is a concrete structure in an isolated part of the Navy Munitions
(BH) Site that is used for tactical entry using a small explosive charge. Live-fire is not
authorized in the breacher house. An adjacent flat area allows for a helicopter landing
zone (LZ) supporting airborne raid type events. Figure 2-5 depicts the Navy Munitions
Site Training Areas.

Emergency The EDS is located within a natural bowl-shaped high valley area within the Navy

Detonation Site Munitions Site and is used for emergency response detonations, up to 3,000 pounds.

(EDS) A flat area near EDS allows for helicopter access. EOD activities are the primary type
of training occurring at EDS. Figure 2-5 depicts the Navy Munitions Site Training
Areas.
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Table 2-2: Navy Primary MIRC Training Areas (Continued)

Training Area Detail/Description

Navy Munitions Site (aka Ordnance Annex) (continued)

Navy Munitions Site | The Navy Munitions Site Sniper Range is an open terrain, natural earthen backstop area that
Sniper Range is used to support marksmanship training. The Navy Munitions Site Sniper Range is
approved for up to .50 cal sniper rifle with unknown distance targets. Figure 2-5 depicts the
Navy Munitions Site Training Areas.

Northern Land The NLNA is located in the northeast corner of the Navy Munitions Site where small unit FTX
Navigation Area and foot and vehicle land navigation training occurs. Figure 2-5 depicts the Navy Munitions
(NLNA) Site Training Areas.

Southern Land The SLNA is located in the southern half of the Navy Munitions Site where foot land
Navigation Area navigation training occurs. Figure 2-5 depicts the Navy Munitions Site Training Areas.
(SLNA)

General Air training activities occur here, including combat search and rescue (CSAR),

insertion/extraction, and fire bucket training. Figure 2-5 depicts the Navy Munitions Site
Training Areas.

Communications Annex: The Communications Annex comprises approximately 3,000 acres at
Finegayan and 1,800 acres at Barrigada. The annex includes open area and secondary forest
available for small field exercises, and Haputo Beach for small craft (combat rubber raiding craft
[CRRC]) type landings

Finegayan Finegayan Communications Annex supports FTX and MOUT training. Haputo Beach is used
Communications for small craft (e.g., CRRC) landings and Over the Beach insertions. Haputo Beach is part of
Annex the Haputo ecological reserve area. The Finegayan Small Arms Ranges (FSAR) are located

in the Finegayan Communications Annex. Also referred to as the “North Range,” FSAR
supports qualification and training with small arms up to 7.62mm. The small arms ranges are
known distance ranges consisting of a long flat cleared, earthen bermed area that is used to
support marksmanship.

Within the Finegayan Housing area is a small group of unoccupied buildings that support a
company-sized (approximately 200-300) ground combat unit to conduct MOUT-type training,
including use of LZ and DZ. The Ferguson-Hill DZ is used for parachute insertion and special
warfare training. Open areas provide command and control (C2) and logistics training;
bivouac, vehicle land navigation, and convoy training; and other field activities. Figure 2-6
depicts the Finegayan Communications Annex Training Areas and Figure 2-7 depicts the
Communications Annex, Barrigada.

Barrigada Barrigada Communications Annex supports FTX and MOUT training. The Barrigada Housing
Communications area contains a few unoccupied housing units available for MOUT-type training. Open areas
Annex (former transmitter sites) provide command and control (C2) and logistics training; bivouac,

vehicle land navigation, and convoy training; and other field activities.
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Table 2-2: Navy Primary MIRC Training Areas (Continued)

Training Area

Detail/Description

Tinian: Tinian Military Lease Area (MLA). The MLA consists of 15,400 acres divided into two

parcels.

Exclusive Military
Use Area (EMUA)

The EMUA is DoD-leased land (7,600 acres) covering the northern third of Tinian. The
key feature is North Field, an unimproved expeditionary World War Il (WWII) era airfield
used for vertical and short-field landings. North Field is also used for expeditionary airfield
training including C2, air traffic control (ATC), logistics, temporary establishment of a
Fuels and Armament Replenishment Point (FARP), rapid runway repair, and other
airfield-related requirements. North Field is a National Historic Landmark. The
surrounding area is used for force-on-force airfield defense and offensive training.

The EMUA has two sandy beaches, Unai Chulu and Unai Dankulo (Long Beach) that are
capable of supporting LCAC training at high tides. Only Unai Chulu has been used for
LCAC training.

Unai Babui is a rocky beach capable of supporting narrow single-lane AAV landings;
however, it would require channel, landing zone, and beach improvements.

Unai Chulu, Unai Dankulo, and Unai Babui require beach and surf zone surveys prior to
use to determine the presence of turtles and nests, and the improvements required to
repair storm damage, grade approaches and landing areas, and clear the surf zone and
landing zone of obstacles. Tree or brush removal may be required to clear landing zones
and beach access roads.

There are no active live-fire ranges on the EMUA, except sniper small arms into bullet
traps. Future plans for any live-fire ranges will be addressed in other National
Environmental Policy Act (NEPA) documents. Tinian is capable of supporting Marine
Expeditionary Unit (MEU) and Marine Air Wing (MAW) events such as ground element
training and air element training, Noncombatant Evacuation Operation (NEO), airfield
seizure, and expeditionary airfield training, and special warfare activities, including large
MEU and MAW training events. The Voice of America International Broadcasting Bureau
is located on the EMUA.. Figure 2-8 depicts the Tinian Training Land Use and Saipan.

Lease Back Area
(LBA)

The LBA is DoD-leased land (7,800 acres) covering the central portion of the island, and
makes up the middle third of Tinian. A key feature is the proximity to the commercial
airport on the southern boundary of the LBA. The runway is not instrumented; however, it
is capable of landing large aircraft. The airport has limited airfield services. The LBA is
used for ground element training including MOUT-type training, C2, logistics, bivouac,
vehicle land navigation, convoy training, and other field activities. There are no active live-
fire ranges on the LBA, except sniper small arms into bullet traps. Figure 2-8 depicts the
Tinian Training Land Use and Saipan.
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Figure 2-1: W-517 Aerial Training Area
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Figure 2-2: Farallon de Medinilla (FDM)
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Figure 2-3: Farallon de Medinilla (FDM) Restricted Area and Danger Zone
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Figure 2-4: Apra Harbor and Nearshore Training Areas
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Figure 2-5: Navy Munitions Site (aka Ordnance Annex) Training Areas
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Figure 2-6: Finegayan Communications Annex Training Areas
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Figure 2-7: Communications Annex, Barrigada
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2.1.3 Air Force Primary Training Areas of the MIRC

Administered by 36th Wing, the Main Base at Andersen AFB comprises about 11,500 acres. The base is
used for aviation, small arms, and Air Force EOD training. As a large working airfield, the base has a full
array of operations, maintenance, and community support facilities. 36th Wing supports all U.S. military
aircraft and personnel transiting the Mariana Islands. 36th Wing is host to deployed bomber, fighter, and
aerial refueling squadrons, and with the completion of the ISR/Strike initiative will host rotationally
deployed F-22 aircraft, and permanently deployed air lift and refueling aircraft, and RQ-4 Global Hawk
Unmanned Aerial Vehicle (UAV). Facilities are available for cargo staging and inspection. Undeveloped
terrain consists of open and forested land (USAF 2006a). The coastline of the base consists of high cliffs
and a long, narrow recreation beach (Tarague Beach) to the northeast. Multiple exposed coral pillars
negate use of this beach for amphibious landings by landing craft or amphibious vehicles.

The 36™ Contingency Response Group (CRG) is the controlling authority for operations and training
conducted on Andersen Air Force Base (11,000 acres). The 36" CRG controls training at Northwest Field
(4,500 acres) and Andersen South (1,900 acres). The 36™ Security Forces Squadron (SFS) controls the
Pati Pt. Combat Arms Training and Maintenance (CATM) Range (21 acres).

Table 2-3 provides an overview of each Air Force controlled and managed area and its location. Figure 2-
9 depicts those training areas associated with Andersen AFB and Figure 2-10 shows the flight level
restrictions associated with training areas on Guam.
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Table 2-3: Air Force Controlled and Managed MIRC Training Areas

Training Area

Detail/Description

Northwest Field

Northwest Field is an unimproved expeditionary WWII era airfield used for
vertical and short field landings. Approximately 280 acres of land are cleared
near the eastern end of both runways for parachute drop training. The south
runway is used for training of short field and vertical lift aircraft and often
supports various types of ground maneuver training. Helicopter units use other
paved surfaces for Confined Area Landing (CAL), simulated amphibious ship
helicopter deck landings, and insertions and extractions of small maneuver
teams.

About 3,562 acres in Northwest Field are the primary maneuver training areas
available at Andersen AFB for field exercises and bivouacs. Routine training
exercises include campl/tent setup, survival skills, land navigation, day/night
tactical maneuvers and patrols, blank ammunition and pyrotechnics firing,
treatment and evaluation of casualties, fire safety, weapons security training,
perimeter defense/security, field equipment training, and chemical
attack/response.

The Air Force will complete its Northwest Field Beddown and Training and
Support Initiative, co-locating at Northwest Field the Rapid Engineer Deployable
Heavy Operations Repair Squadron Engineers (RED HORSE) and its Silver
Flag training unit, the Commando Warrior training program, and the Combat
Communications squadron. Additional information concerning these activities is
contained in the Northwest Field Beddown Initiative Environmental Assessment
(EA) (USAF 2006b).

Andersen South

Andersen South consists of abandoned military housing and open area
consisting of 1,922 acres. Andersen South open fields and wooded areas are
used for basic ground maneuver training including routine training exercises,
camp/tent setup, survival skills, land navigation, day/night tactical maneuvers
and patrols, blank ammunition and pyrotechnics firing, treatment and evaluation
of casualties, fire safety, weapons security training, perimeter defense/security,
field equipment training. Vacant single-family housing and vacant dormitories
are used for MOUT training and small-unit tactics. The buildings may need
repairs and upgrade to be suitable for consistent use in training.

Main Base

Andersen Main Base is dedicated to its primary airfield mission. Administered
by 36" Wing, the Main Base at Andersen AFB comprises about 11,500 acres.
The base is used for aviation, small arms, and Air Force EOD training. As a
working airfield, the base has a full array of operations, maintenance, and
community support facilities. 36™ Wing supports all U.S. military aircraft and
personnel transiting the MIRC. Facilities are available for cargo staging and
inspection.

Pati Point (Tarague
Beach) Combat Arms
and Training
Maintenance (CATM)
Range and EOD Pit

Pati Point consists of 21 acres used for the CATM small arms range. The
CATM range supports training with pistols, rifles, machine guns up to 7.62mm,
and inert mortars up to 60mm. Training is also conducted with the M203 40mm
grenade launcher using inert training projectiles only.
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Figure 2-10: Guam Aircraft Flight Level Restrictions
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2.1.4 Federal Aviation Administration Air Traffic Controlled Assigned Airspace

As per the Letter of Agreement (LOA) dated 15 May, 2007 between Guam Air Route Traffic Control
Center (ARTCC), Commander, U.S. Naval Forces Marianas (COMNAVMAR), and 36" Operations
Group, COMNAVMAR is designated the scheduling and using agency for W-517, and ATCAAs 1, 2,
3A, 3B, 3C, 5 and 6. Guam ARTCC is designated the Controlling Agency. Guam ARTCC
decommissioned ATCAA 4 in November 2007.

Range control consists of scheduling with training and operational units and notifying others of that
schedule via Notice to Airmen (NOTAM) and Notice to Mariners (NOTMAR).

Table 2-4 provides more detailed information about the ATCAA. Figure 2-11 shows the location of the
ATCAA.

Table 2-4: FAA Air Traffic Controlled Assigned Airspace

Subcomplex Name/Training Area

Air Traffic Controlled Assigned Airspace:

Airspace nm? Lower Limit Upper Limit Over Land?
ATCAA 1 10,250 Surface Unlimited No
ATCAA 2 13,750 Surface Unlimited No
ATCAA 3A 5,000 Surface Unlimited No, except for FDM
ATCAA 3B 7,750 Surface FL300 No
ATCAA 3C 8,000 Surface Unlimited No
ATCAA 5 10,500 Surface FL300 No
ATCAA 6 15300 No, except for Guam,

’ FL390 FL430 CNMI*

* ATCAA 6 is primarily over water, but Guam, Rota, Tinian, and Saipan lie underneath it.
W-517 lies mostly within ATCAA 2.
R-7201 lies within ATCAA 3A.

Sources: Commander, Naval Forces Marianas; Federal Aviation Administration
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Figure 2-11: MIRC ATCAAs
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2.1.5 Other MIRC Training Assets

Other MIRC training areas include training facilities controlled and managed by the AR-Marianas and the
Guam Army National Guard (GUARNG) and the Government of the CNMI.

Table 2-5 provides more detailed information about these other MIRC training assets. Figure 2-8 locates
the Army Reserve Center, Saipan. Figure 2-12 locates the NSWU-1 leased pier space and laydown area

on Rota.

Table 2-5: Other MIRC Training Assets

Subcomplex Name/

Training Area

Detail/Description

Guam:

Army Reserve Center

Located on Barrigada Communications Annex, and supporting
approximately 1,200 Army reservists. Contains an indoor small arms range
(9mm).

Guam Army National Guard
Center

Located on Barrigada Communications Annex and supports approximately
1,000 Guam Army National Guard personnel. Contains armory,
classrooms, administrative areas, maintenance facilities, and laydown
areas.

Saipan:

Army Reserve Center

Saipan Army Reserve Center (Figure 2-8) contains armory, classrooms,
administrative areas, maintenance facilities, and laydown areas and
supports C2, logistics, AT/FP, bivouac, and other headquarter activities.

Commonwealth Port
Authority

The Navy has access to approximately 100 acres of Port Authority area
including wharf space which supports VBSS, AT/FP, and NSW training
activities.

East Side of northern
Saipan (Marpi Pt. area)

With the coordination of the Army Reserve Unit Saipan and the CNMI
government, land navigation training is conducted on non-DoD lands.

CNMI Department of Public
Safety Range

The Army Reserve Unit Saipan has access to the CNMI Public Safety
Small Arms Range Complex on non-DOD lands. KD and pistol ranges;
supports up to 7.62mm.

Rota: Rota, which is about 40 miles from Guam, is capable of supporting long-range NSW
missions between Guam, Tinian, and FDM. Boat refueling is conducted at commercial
marina on Rota, as well as Saipan and Tinian.

Commonwealth Port
Authority

The Navy has access to Angyuta Island seaward of Song Song’s West
Harbor as a forward staging/overnight bivouac site. The island is adjacent
to the commercial port facility and leased space is used for boat refueling
and maintenance. West Harbor and Rota airfield are capable of supporting
NVG operations for rotary aircraft, and special warfare and special marine,
air, and ground activities coordinated with local law enforcement and the
Commonwealth Port Authority.

Municipality of Rota

Certain types of special warfare training including hostage rescue, NEO,
and MOUT are conducted with local law enforcement, on non-DoD lands.
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Source: ManTech-SRS

Figure 2-12: Rota
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2.2 PROPOSED ACTION AND ALTERNATIVES

The purpose of the Proposed Action is to achieve and maintain Service readiness using the MIRC to
support current and future training activities. The Services propose to:

1. Maintain baseline training activities at current levels.

2. Increase training activities from current levels as necessary.

3. Accommodate force structure changes (new platforms and weapons systems).
4

Implement range enhancements associated with the MIRC.

2.21 Alternatives Development

The analysis of alternatives is the heart of an EIS and is intended to provide the decision-maker and the
public with a clear understanding of relevant issues and the basis for choice among identified options.
National Environmental Policy Act (NEPA) requires that an EIS be prepared to evaluate the
environmental consequences of a range of reasonable alternatives. Reasonable alternatives must meet the
stated purpose and need of the Proposed Action. Reasonable alternatives include those that are practical
or feasible from the technical and economic standpoint.

The purpose of including a No Action Alternative in environmental impact analyses is to ensure that
agencies compare the potential impacts of the proposed federal action to the known impacts of
maintaining the status quo. Section 1502.14(d) of the CEQ guidelines requires that the alternatives
analysis in the EIS “include the alternative of no action.” For evaluating the Proposed Action under this
EIS, the current level of range management activity is used as a benchmark. By proposing the status quo
as the No Action Alternative, the Navy compares the impacts of the proposed alternatives to the impacts
of continuing to operate, maintain, and use the MIRC in the same manner and at the same levels as they
do now.

The No Action Alternative is representative of baseline conditions, where the action presented represents
a regular and historical level of activity on the MIRC to support training activities and exercises. The No
Action Alternative serves as a baseline, and represents the “status quo” when studying levels of range
usage and activity. This use of the current level of operations as a baseline level is appropriate under CEQ
guidance, as set forth in the Forty Most Asked Questions Concerning CEQ’s National Environmental
Policy Act Regulations, Question #3. The No Action Alternative, or the current level of training and
RDT&E activities, has been analyzed in the Military Training in the Marianas EIS, June 1999 (DoD
1999) and in several EAs (e.g., OEA Notification for Air/Surface International Warning Areas (DoD
2002) and Valiant Shield OEA [DoN 2007]) for more specific training events or platforms. The preferred
alternative analyzes greater use of range assets to support training activities and maximize training
opportunities that fully support the increased training requirements of the ISR/Strike initiative and
increased surface and undersea training. ISR/Strike is a USAF initiative that bases additional tanker,
fighter, bomber, and Global Hawk UAYV aircraft at Andersen Air Force Base.

The Services have developed a set of criteria for use in assessing whether a possible alternative meets the
purpose of and need for the Proposed Action. Each of the alternatives must be feasible, reasonable, and
reasonably foreseeable in accordance with CEQ regulations (40 C.F.R. 1500-1508). Reasonable
alternatives include those that are practical or feasible from the technical and economic standpoint.
Alternatives that are outside the scope of what Congress has approved or funded must still be evaluated in
the EIS/OEIS if they are reasonable, because the EIS/OEIS may serve as the basis for modifying
congressional approval or funding in light of NEPA goals and policies.
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Alternatives were selected based on their ability to meet the following criteria:
1. Location where Joint U.S. forces can train within a specified geographical region.
2. Location where 7th Fleet forces can train within their area of responsibility (AOR).

3. Location where training requirements of deployed military forces can be met while remaining
within range of Western Pacific (WestPac) nations.

4. Location where training can be accomplished within the territory of the United States.
Training capabilities must meet operational requirements by supporting realistic training.

6. Training capacity must meet Fleet deployment schedules, and Service training schedules,
standards, and exercises.

7. The range complex must meet the requirements of DoD Directive 3200.15, “Sustainment of
Ranges and Operating Areas (OPAREA).”

8. The range complex must be capable of implementing new training requirements and RDT&E
activities.

9. The range complex must be capable of supporting current and forecasted range and training
upgrades.

NEPA regulations require that the federal action proponent study means to mitigate adverse
environmental impacts by virtue of going forward with the Proposed Action or an alternative (40 C.F.R. §
1502.16). Additionally, an EIS is to include study of appropriate mitigation measures not already included
in the Proposed Action or alternatives (40 C.F.R. § 1502.14 [h]). Each of the alternatives considered in
this EIS/OEIS includes mitigation measures intended to reduce the environmental effects of Navy
activities. Protective measures, such as Best Management Practices (BMPs) and Standard Operating
Procedures (SOPs) are discussed throughout this EIS/OEIS.

2.2.2 Alternatives Eliminated from Further Consideration

Alternatives that included additional training areas capabilities and platforms were reviewed to be
included in this document, including a Fixed Underwater Tracking Range (FUTR), support for the
Littoral Combat Ship (LCS), use of the existing mortar range on Tinian, and expansion of amphibious
landings beyond those covered in the 1999 Military Training in the Marianas EIS (DoD 1999). Activities
that would require additional area or platforms or activities with insufficient information to characterize
the action were eliminated from further consideration because there was insufficient information to
perform an impact analysis. In addition, the timing for these activities may occur outside the reasonable
timetable (5-10 years) for this EIS/OEIS. Under NEPA, these projects are too premature to analyze. These
additional training capabilities, training platforms, and/or areas may be addressed in the future.

2.2.2.1 Alternative Range Complex Locations

Consideration of alternative locations for training presently conducted in the MIRC was rejected from
further analysis because it does not meet the criteria set forth for the purpose and need of the Proposed
Action. This document provides a description of existing training and RDT&E activities and reasonably
foreseeable alternative levels of activity within the MIRC, and an analysis of the environmental
consequences of training and RDT&E activities.

The MIRC is the only capable and efficient training location within the territory of the United States in
the WestPac for military services homeported, deployed to, or returning from regions in the WestPac and
the Indian Ocean. The MIRC has the capability to support a large number of forces (multi-national air,
land, and sea components), has extensive existing range assets, and accommodates training and testing
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responsibilities both geographically and strategically, in a location under U.S. control. The U.S. military’s
physical presence and training capabilities are critical in providing stability to the Pacific Region.
Strategically located in the WestPac, the MIRC has a unified presence of Army, Marine Corps, Navy, Air
Force, National Guard, and Coast Guard elements. The MIRC’s strategic location provides the Pacific
Joint Commander an area from which he can launch strategic engagement plans that may include
multinational training with allied nations from North America, Australia, and Asia or training U.S.
forces for contingency response to a humanitarian or geo-political crisis. Multi-national training not only
provides a well-trained force, but also furthers international cooperation in the WestPac area.

The open ocean of the MIRC presents a realistic environment for strike warfare training, contingency
operations training including amphibious training activities, and ASW. Training may be conducted in the
open ocean, close to land masses, and in unobstructed airspace so that battle situations may be
realistically simulated. There is room and space to operate within proximity of land but at safe distances
from other simultaneous training. This allows both training of locally based units and the necessary build-
up of capability through training that culminates in multi-force training in waters offshore of Guam and
CNMILI. There are land-based ranges on Guam and CNMI. The premier capability of the MIRC is the
combination of large ocean and airspace to support undersea, surface, air, and space warfare training
combined with land-based ranges.

One of DoD’s highest priorities is maintaining the readiness and sustainability of U.S. forces. Readiness
is the overall ability of forces to arrive on time where needed, and be sufficiently trained, equipped, and
supported to effectively carry out assigned missions. Forces must be placed and maintained such that they
can be utilized in a timely fashion. A timely response is directly related to the amount of time required to
reach the destination, and dependent on distance traveled. The distance from the potential threat can vary
based on unit type and need, as well as mode of transport. Traditionally, forces were deployed in a slow
steady buildup over time. Now, however, crises manifest quickly in a variety of locations. Forces must be
placed and maintained such that they can provide a rapid and timely response. Therefore, it is imperative
to locate forces so that the amount of time required to reach a crisis location is kept to a minimum. Table
2-6 shows the response time by air and sea once forces are deployed from Guam, Alaska, Hawaii, and
California to South Korea, Japan, Taiwan, Singapore, and Bahrain, respectively. As the table shows,
deployed forces that use the MIRC have reduced response times compared to forces positioned in Alaska,
Hawaii, or California.

The greatest flexibility for the U.S. military to train is on ranges located in the United States and its
territories. Other governments, while having strategic advantages to ensuring force capabilities in the
region, may be unwilling to consider an expansion of training within their borders. This could limit the
response flexibility of U.S. troops during times of maximum threat. Guam and CNMI are U.S. territories,
and thus afford the greatest flexibility and the fewest restrictions from a government to government
standpoint.

For the above reasons, it is neither reasonable, practicable, nor appropriate to seek alternative locations
for training conducted in the MIRC. This alternative, therefore, has been eliminated from further
consideration in the EIS/OEIS.
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Table 2-6: Response Times to Asia by Air and Sea
Guam Alaska Hawaii California
Air Deployment (based on C-17 speed of 450 knots) - hours
South Korea 4.4 8.2 10.1 13.4
Japan 3.3 7.6 8.7 12.2
Taiwan 3.8 104 11.2 15.2
Singapore 6.4 14.9 15.1 19.6
Bahrain 14.7 23.2 23.4 27.9
Sea Deployment (based on ship speed of 20 knots) - days
South Korea 4.2 7.7 9.5 12.5
Japan 3.1 71 8.1 11.5
Taiwan 3.5 9.7 10.5 14.3
Singapore 6.0 14.0 14.2 18.4
Bahrain 13.8 21.8 22.0 26.2

2.2.2.2 Conduct Simulated Training Exclusively

Training by the military Services includes extensive use of computer-simulated virtual training
environments, and conducting command and control (C2) exercises with assigned role play and modeling
versus actual operational forces (constructive training) where possible. These training methods have
substantial value in achieving limited training objectives. Computer technologies provide excellent tools
for implementing a successful, integrated training program while reducing the risk and expense typically
associated with live military training. However, virtual and constructive training are an adjunct to, not a
substitute for, live training, including live-fire training. Unlike live training, these methods do not provide
the requisite level of realism necessary to attain combat readiness, and cannot replicate the high-stress
environment encountered during an actual combat situation.

The Services continue to research new ways to provide realistic training through simulation, but there are
limits to realism that simulation can provide, most notably in dynamic environments involving numerous
forces, and where the training media is too complex to accurately model. Simulation cannot replicate the
dynamics of the natural environment, especially the unanticipated. A good example of this is the behavior
of sound in the ocean, as currents and sea temperature may change quickly under certain weather
conditions, thereby invalidating standard assumptions. Simulators may assist in developing an
understanding of basic skills and equipment operation, but cannot offer a complete picture of the detailed
and instantaneous interaction within each command and among the many commands and warfare
communities that actual training at sea provides. A simulator cannot replicate the dynamic maneuvering
of various ships/units within any area of ocean.

Aviation simulation has provided valuable training for aircrews in specific limited training situations.
However, the numerous variables that affect the outcome of any given training flight cannot be simulated
with a high degree of fidelity. Landing practice and in-flight refueling are two examples of flight training
missions that aircraft simulators cannot effectively replicate.
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While classroom training and computer simulations are valuable methods for basic training they are no
substitute for real-time, at-sea training which mimics the conditions the Services and their allies would
encounter in actual operating environments. Therefore, the use of training ranges, unlike simulators, is
vital. The training that occurs in these designated training areas allows for safe and effective multi-
warfare training.

This alternative—substitution of simulation for live training—fails to meet the purpose of and need for
the Proposed Action and was therefore eliminated from detailed study.

2.2.2.3 Concentrating the Level of Current Training in the MIRC to Fewer Sites

During scoping, an alternative to decrease the training venues within the MIRC and increase the level of
training activities in those venues was suggested. This alternative suggested increasing training activities
in certain venues by increasing event tempo and frequency, through improvements in coordination and
schedules. This would allow some training venues to be eliminated and the concentrated impacts of
training would occur at fewer sites. A concentration of training at fewer locations would not support the
same amount of training, would jeopardize the quality of training, and would raise significant safety
concerns. In addition, a concentration in training activities could jeopardize the ability of specialty forces,
transient units, and Strike Groups using the MIRC to train together, as the training for some units is
incompatible with the training for other groups because of operational or safety actions required. This
could preclude the forces from being ready and qualified for operations. Lastly, a concentration in
training activities in the MIRC would cause a large disruption in training schedules if unforeseen
circumstances such as weather conditions precluded training to occur. Without the flexibility of multiple
training venues, units would have their schedule disrupted, or would have to travel to other range
complexes to fulfill training requirements. This would result in an unacceptable increase in time away
from the AOR; increase cost of training, and not meet the criteria for the purpose and need. For these
reasons, this alternative has been eliminated from further consideration in the EIS/OEIS.

2.2.2.4 Reduction in Activity Types and Activity Levels

As part of the Public Hearing Process, comments were received asking for consideration of an additional
alternative that involved a reduction in activity types and levels to ensure that decision-makers are fully
informed and are presented with a full range of alternatives. As previously indicated the analysis of
alternatives is the heart of an EIS and is intended to provide the decision-maker and the public with a
clear understanding of relevant issues and the basis for choice among identified options. National
Environmental Policy Act (NEPA) requires that an EIS be prepared to evaluate the environmental
consequences of a range of reasonable alternatives. Therefore, activity levels were analyzed for the three
Alternatives analyzed in the EIS. The alternatives presented in this FEIS analyzed different activity types
(No Action with the fewest and Alternative 2 with the most). Reasonable alternatives must meet the stated
purpose and need of the Proposed Action. Reasonable alternatives include those that are practical or
feasible from the technical and economic standpoint. The FEIS appropriately limits its analysis to
reasonable alternatives that meet the purpose and need of the action. A reduction in activities could lead
to the purpose and need not being met. For these reasons, this alternative has been eliminated from further
consideration in the EIS/OEIS.

2.2.2.5 Maintaining the Level of Current Training in the MIRC with Implementation of Spatial and
Temporal Mitigation

As part of the Public Hearing Process, comments were received requesting an alternative that involved
additional mitigation measures. The example provided suggested a mitigated alternative that avoids all
training in the Marianas Trench Marine National Monument (MTMNM). This alternative might have
geographic or temporal exclusions. The recommendation was to identify geographic areas where training
exclusions would be especially beneficial to environmental resources, such as the MTMNM. The
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comment recommended that the analysis for this alternative would show how excluding such an area
would affect training goals and the underlying purpose and need.

An alternative with mitigations based on geographical or temporal restrictions could severely limit the
flexibility required for meeting training requirements and is not consistent with the purpose and need of
the Proposed Action. The Navy must train in the same manner as it will fight. ASW can require a
significant amount of time to develop the “tactical picture,” or an understanding of the battle space such
as area searched or unsearched, identifying false contacts, understanding the water conditions, etc. The
Navy developed the Proposed Action and Alternatives in conjunction with the cooperating agencies for
this FEIS; the NMFS, the US Department of the Interior (Office of Insular Affairs), the FAA, the USMC,
and the USAF. The Navy has consistently adopted mitigation measures in consultation with USFWS and
NMPFS that are effective at reducing risk without significant detrimental effects on training. The Navy has
historically declined mitigation measures that are not effective at reducing risk to marine species, yet
cause an undue burden on training.

All alternatives would employ mitigation measures described for the Proposed Action. Future training
assumptions and their mitigation measures are subject to the constraints that are already developed in the
No Action Alternative. When new activities or new requirements for current activities are identified, then
new environmental analysis under NEPA would be conducted. Consultations and public review would be
included as part of the analysis process. Chapter 5 (Mitigation Measures) of the EIS also includes a Range
Monitoring Plan. The development of a Monitoring plan provides the mechanism for effective
mitigations, without causing detrimental impacts to training. For these reasons, this alternative has been
eliminated from further consideration in the EIS/OEIS.

2.2.3 Proposed Action and Alternatives Considered

Three alternatives are analyzed in this EIS/OEIS:

1. The No Action Alternative — Current Training within the MIRC.

2. Alternative 1—Current training; increased training supported by modernization and
upgrades/modifications to existing capabilities; training associated with ISR/Strike; and multi-
national and/or joint exercises.

3. Alternative 2—Current training; increased training supported by modernization and
upgrades/modifications to existing capabilities; training associated with ISR/Strike; increased
multi-national and/or joint exercises; and additional naval exercises.

Note that each Alternative builds on the previous Alternative, so that Alternative 2 would capture all the
activities proposed, including those current training activities under the No Action Alternative.

The Preferred Alternative in this EIS/OEIS is Alternative 1.

The major exercise footprints that are included in the alternatives are summarized in Table 2-7 at the end
of this chapter. Table 2-8 summarizes the component training activities that make up the major exercises
and unit-level training for the Proposed Action and Alternatives discussed in the following sections.

2.3 NoO ACTION ALTERNATIVE — CURRENT TRAINING WITHIN THE MIRC

The No Action Alternative is the continuation of training activities, RDT&E activities, and continuing
base activities at historical and current tempo and intensity. This includes all multi-Service training
activities on DoD training areas, including either a joint expeditionary warfare exercise or a joint multi-
strike group exercise. The current military training in the MIRC was initially analyzed in the 1999 Final
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Environmental Impact Statement Military Training in the Marianas (DoD 1999) and in several EAs (e.g.,
OEA Notification for Air/Surface International Warning Areas (DoD 2002) and Valiant Shield OEA
[DoN 2007]) for more specific training events or platforms. As such, evaluation of the No Action
Alternative in this EIS/OEIS provides a baseline for assessing environmental impacts of Alternative 1
(Preferred Alternative), and Alternative 2, as described in the following sections.

While the No Action Alternative meets a portion of the Service’s requirements, it does not meet the
purpose and need. This Alternative does not provide for training capabilities for ISR/Strike, undersea
warfare improvements, or increased training activities within the MIRC. With reference to the criteria
identified in Section 2.2.1, the No Action Alternative does not satisfy criteria 7, 8, and 9 (relating to
support for the full spectrum of training requirements).

2.3.1 Description of Current Training Activities within the MIRC

Each military training activity described in this EIS/OEIS meets a requirement that can be traced
ultimately to requirements from the National Command Authority (NCA) composed of the President of
the United States and the Secretary of Defense. Based upon NCA requirements, the Joint Staff develops a
set of high-level strategic warfighting missions, called the Universal Joint Task List (UJTL). The Joint
Forces Command (JFCOM) and each military Service uses the UJTL to develop specific statements of
required tactical tasks. Each Service derives its tactical tasks from the UJTLs. These Service-level tactical
task lists are in turn applied to training requirements that the MIRC is to support with range and training
area capabilities. Service tactical tasks that encompass the current training activities within the MIRC are
listed in Table 2-8, are briefly described below in Service-specific groupings, and are described in greater
detail in Appendix D. The source for these lists is the MIRC Range Complex Management Plan (RCMP)
(DoN 2006).

2.3.1.1 Army Training

Surveillance and Reconnaissance (S&R). S&R are conducted to evaluate the battlefield and enemy
forces, and to gather intelligence. For training of assault forces, opposition forces (OPFOR) units may be
positioned ahead of the assault force and permitted a period of time to conduct S&R and prepare defenses
against an assaulting force. S&R training has occurred at urban training facilities at Finegayan and
Barrigada on Guam, and both the Exclusive Military Use Area (EMUA) and the Lease Back Area (LBA)
on Tinian.

Field Training Exercise (FTX). An FTX is an exercise wherein the battalion and its combat and combat
service support units deploy to field locations to conduct tactical training activities under simulated
combat conditions. A company or smaller-sized element of the Army Reserve, GUARNG, or Guam Air
National Guard (GUANG) will typically accomplish an FTX within the MIRC, due to the constrained
environment for land forces. The headquarters and staff elements may simultaneously participate in a
Command Post Exercise (CPX) mode. FTXs have occurred on Guam at Polaris Point Field, Orote Point
Airfield/Runway, NLNA, SLNA, Andersen Air Force Base Northwest Field, and Andersen South
Housing Area, and on Tinian at the EMUA.

Live-Fire. Live-fire training is conducted to provide direct fire in support of combat forces. Limited live-
fire training has occurred at Pati Pt. CATM Range and Orote Point Known Distance Range.

Parachute Insertions and Air Assault. These air training activities are conducted to insert troops and
equipment by parachute and/or by fixed or rotary wing aircraft to a specified objective area. These
training activities have occurred at Orote Point Triple Spot, Polaris Point Field, and the Navy Munitions
Site Breacher House. Additionally, Orote Point Airfield/Runway supports personnel, equipment, and
Container Delivery System (CDS) airborne parachute insertions.
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Military Operations in Urban Terrain (MOUT). MOUT training activities encompass advanced offensive
close quarter battle techniques used on urban terrain conducted by units trained to a higher level than
conventional infantry. Techniques include advanced breaching, selected target engagement, and dynamic
assault techniques using organizational equipment and assets. MOUT is primarily an offensive operation,
where noncombatants are or may be present and collateral damage must be kept to a minimum. MOUT
can consist of more than one type. One example might be a “raid,” in which Army Special Forces or
Navy SEALs use MOUT tactics to seize and secure an objective, accomplish their mission, and withdraw.
Another example might be a Marine Expeditionary Force (MEF) using MOUT tactics to seize and secure
an objective for the long term. Regardless of the type, training to neutralize enemy forces must be
accomplished in a built-up area featuring structures, streets, vehicles, and civilian population. MOUT
training involves clearing buildings; room-by-room, stairwell-by-stairwell, and keeping them clear. It is
manpower intensive, requiring close fire and maneuver coordination and extensive training. Limited,
non-live-fire, MOUT training is conducted at the OPCQC House, Navy Munitions Site Breacher House,
Barrigada Housing, and Andersen South Housing Area. Additionally, the OPCQC supports “raid” type
MOUT training on a limited basis.

2.3.1.2 Marine Corps Training

Ship to Objective Maneuver (STOM). STOM is conducted to gain a tactical advantage over the enemy in
terms of both time and space. The maneuver is not aimed at the seizure of a beach, but builds upon the
foundations of expanding the battlespace. STOM has occurred at the EMUA on Tinian.

Operational Maneuver. This training exercise supports forces achieving a position of advantage over the
enemy for accomplishing operational or strategic objectives. These exercises have occurred at NLNA and
SLNA.

Noncombatant Evacuation Operation (NEO). NEO training activities are conducted when directed by
the Department of State, the DoD, or other appropriate authority whereby noncombatants are evacuated
from foreign countries to safe havens or to the United States, when their lives are endangered by war,
civil unrest, or natural disaster. NEO training activities have occurred at the EMUA on Tinian.

Assault Support (AS). Assault support exercises provide helicopter support for C2, assault escort, troop
lift/logistics, reconnaissance, search and rescue (SAR), medical evacuation (MEDEVAC), reconnaissance
team insertion/extract and Helicopter Coordinator (Airborne) duties. Assault support provides the
mobility to focus and sustain combat power at decisive places and times. It provides the capability to take
advantage of fleeting battlespace opportunities. Polaris Point Field and OPKDR provide temporary sites
from which the MEU commander can provide assault support training to his forces within the MIRC.
Assault support training activities have also occurred on Tinian at the EMUA.

Reconnaissance and Surveillance (R&S). R&S is conducted to evaluate the battlefield, enemy forces,
and gather intelligence. For training of assault forces, OPFOR units may be positioned ahead of the
assault force and permitted a period of time to conduct R&S and prepare defenses to the assaulting force.
These types of training activities have occurred on Tinian at the EMUA.

Military Operations in Urban Terrain (MOUT). Marine Corps MOUT training is similar in nature and
intent to Army MOUT training. MOUT training is conducted at the Navy Munitions Site Breacher House.
Additionally, the OPCQC supports “raid” type MOUT training on a limited basis.

Direct Fire. Direct Fire, similar in nature and content to Navy Marksmanship exercises, is used to train
personnel in the use of all small arms weapons for the purpose of defense and security. Direct Fire
training activities are strictly controlled and regulated by specific individual weapon qualification
standards. These training activities have occurred at FDM and OPKDR. Another form of Marine Corps
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Direct Fire exercises involves the use of aircraft acting as forward observers for Naval Surface Fire
Support (NSFS). During this training, Marine aircraft will act as spotters for the ships and relay targeting
and battle hit assessments information. These types of training activities utilize FDM and ATCAA 3A
airspace.

Exercise Command and Control (C2). This type of exercise provides primary communications training
for command, control, and intelligence, providing critical interpretability and situation awareness
information. C2 exercises have occurred at Andersen AFB.

Protect and Secure Area of Operations (Protect the Force). Force protection training activities
increase the physical security of military personnel in the region to reduce their vulnerability to attacks.
Force protection training includes moving forces and building barriers, detection, and assessment of
threats, delay, or denial of access of the adversary to their target, appropriate response to threats and
attack, and mitigation of effects of attack. Force protection includes employment of offensive as well as
defensive measures. Force protection training activities have occurred at Northwest Field on Andersen
Air Force Base.

2.3.1.3 Navy Training

Anti-Submarine Warfare (ASW) Training. ASW training engages helicopter and sea control aircraft,
ships, and submarines, operating alone or in combination, in training to detect, localize, and attack
submarines. ASW training involves sophisticated training and simulation devices utilizing sonobuoys,
ship sonar systems, submarine sonar systems, and helicopter dipping sonar systems utilizing both passive
and active modes. Underwater targets which emit sound through the water are also used. When the
objective of the exercise is to track the target but not attack it, the exercise is called a Tracking Exercise
(TRACKEX). A Torpedo Exercise (TORPEX) takes the training activity one step further, culminating in
the release of running Exercise Torpedo (EXTORP) or a non-running Recoverable Exercise Torpedo
(REXTORP) shape. Both EXTORP and REXTORP are inert warhead, recoverable training torpedoes.

e ASW Training Targets. ASW training targets are used to simulate target submarines. They are
equipped with one or a combination of the following devices:

- Acoustic projectors emanating sounds to simulate submarine acoustic signatures;

- Echo repeaters to simulate the characteristics of the echo of a particular sonar signal reflected
from a specific type of submarine; and

- Magnetic sources to trigger magnetic detectors.

Two anti-submarine warfare targets are used in the Study Area. The first is the MK-30 Mobile
ASW Training Target. The MK-30 target is a torpedo-like, self-propelled, battery powered
underwater vehicle capable of simulating the dynamic, acoustic, and magnetic characteristics of a
submarine. The MK-30 is 21 inches in diameter and 20.5 feet in length. These targets are
launched by aircraft and surface vessels and can run approximately four hours dependent on the
programmed training scenario. The MK 30 is recovered after the exercise for reconditioning and
subsequent reuse. The second ASW target is the MK 39 Expendable Mobile Acoustic Training
Target (EMATT). The MK 39 is a battery powered air or ship-launched submarine simulator. It is
5 inches in diameter and 3 feet in length and weighs 21 Ibs. The MK 39 target acts as an echo
repeater for active sonar and an acoustic target for passive detection. It can also trail 100 feet of
wire to produce a recognizable magnetic anomaly detection signature. The target typically runs
for 6 hours, but has the capability to run up to 11 hours. At the completion of the run, the MK 39
scuttles and sinks to the ocean bottom.
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MK-84 Range Pingers. MK-84 range pingers are active acoustic devices that allow ships,
submarines, and target simulators to be tracked by means of deployed transponders. The signal
from a MK-84 pinger is very brief (15 milliseconds) with a selectable frequency at 12.9 kHz or
37 kHz and a source level of approximately 194 dB Sound Pressure Level (SPL).

ASW Activities from SURTASS LFA Ships. Up to two SURTASS LFA ships may operate in
support of a major MIRC exercise (i.e. the Joint Multi-Strike Group Exercise); however they
typically operate independently of the naval strike group. Independent LFA activities are covered
in the LFA FEIS. SURTASS LFA sonar systems are long-range sonar that operates day or night
in most weather conditions in the low frequency range of 100 to 500 hertz (Hz). The SURTASS
LFA system consists of an active component and a passive component. The active component of
the system, LFA, is a set of low frequency acoustic transmitting source elements (called
projectors) suspended by cable from underneath the ship. These projectors produce the active
sonar signal or “ping.” The passive or listening component of the system is SURTASS, which
detects returning echoes from submerged objects, such as Opposition Force submarines. The
returning signals are received through hydrophones that are towed behind the ship on a receiving
array. The long-range capability of the sensitive receiving array and onboard acoustic processing
provides a large geographic area of protection and submarine detection (Department of the Navy
2001). This information is provided to naval Strike Groups to then determine the appropriate
response including the possible use of ASW capable ships and other ASW capable aircraft,
including helicopters and MPA aircraft.

Air Warfare (AW) Training. AW training includes one or more of the following training activities.

Surface-to-Air Missile Exercise (S-A MISSILEX). Missiles are fired from ships against aerial
targets.

Air-to-Air Missile/Gunnery Exercise (A-A MISSILEX/GUNEX). Involve a fighter or fighter/attack
aircraft and may involve firing missiles/guns at an aerial target. The missiles fired are not
recovered.

Surface-to-Air Gunnery Exercise (S-A GUNEX). S-A GUNEX does not occur in the MIRC due to
a requirement for commercial air service to tow targets.

Chaff/Flare Exercise (CHAFFEX/FLAREX). Ship and aircraft crews practice defensive
maneuvering while expending chaff and/or flares to evade targeting by a simulated missile threat.
Chaff consists of thin metallic strips that reflect radio frequency energy, confusing radar. No
ordnance is used, only chaff and flares.

Air Combat Maneuver (ACM). Two to eight fighter aircraft engage in aerial combat, typically at
high altitudes, far from land.

Surface Warfare (SUW) Training. SUW training includes one or more of the following training

activities.

Surface-to-Surface Gunnery Exercise (S-S GUNEX). S-S GUNEX activities take place in the
open ocean to provide gunnery practice for Navy and Coast Guard ships utilizing shipboard gun
systems and small craft crews supporting NSW, EOD, and Mobile Security Squadrons (MSS)
utilizing small arms. GUNEX training activities conducted in W-517 involve surface targets such
as a MK-42 Floating At Sea Target (FAST), MK-58 marker (smoke) buoys, or 55-gallon drums.
The systems employed against surface targets include the 5-inch, 76mm, 25mm chain gun, 20mm
Close-in Weapon System (CIWS), .50 caliber machine gun, 7.62mm machine gun, small arms,
and 40mm grenade.
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e Air-to-Surface Gunnery Exercise (A-S GUNEX.). A-S GUNEX training activities are conducted
by rotary-wing aircraft against targets (FAST and smoke buoy). Rotary-wing aircraft involved in
this operation would use either 7.62mm or .50 caliber door-mounted machine guns. GUNEX
training occurs in the MIRC Offshore Areas including W-517.

e Visit Board Search and Seizure (VBSS). These exercises involve the interception of a suspect
surface ship by a Navy ship and are designed to train personnel to board a ship, other vessel, or
transport to inspect and examine the ship’s papers or examine it for compliance with applicable
resolutions or sanctions. Seizure is the confiscating or taking legal possession of the vessel and
contraband (goods or people) found in violation of resolutions or sanctions. A VBSS can be
conducted both by ship personnel trained in VBSS or by NSW SEAL teams trained to conduct
VBSS on uncooperative vessels. Employment onto the vessel designated for inspection is usually
done by small boat or by helicopter.

e Sinking Exercise (SINKEX). A SINKEX is typically conducted by aircraft, surface ships, and
submarines in order to take advantage of a full-size ship target and an opportunity to fire live
weapons. The target is typically a decommissioned combatant or merchant ship that has been
made environmentally safe for sinking. SINKEX conducted in the MIRC have been conducted in
deep water and beyond 50nm of land in a location where it will not be a navigation hazard to
other shipping. Ship, aircraft, and submarine crews typically are scheduled to attack the target
with coordinated tactics and deliver live ordnance to sink the target. Inert ordnance may be used
during the first stages of the event so that the target may be available for a longer time. The
duration of a SINKEX is unpredictable because it ends when the target sinks, but the goal is to
give all forces involved in the exercise an opportunity to deliver their live ordnance. Sometimes
the target will begin to sink immediately after the first weapon impact and sometimes only after
multiple impacts by a variety of weapons. Typically, the exercise lasts for 4 to 8 hours and
possibly over 1 to 2 days, especially if inert ordnance, such as 5-inch gun projectiles or MK-76
dummy bombs, is used during the first hours. A SINKEX is conducted under the auspices of a
permit from the U.S. Environmental Protection Agency (EPA).

e Air-to-Surface Missile Exercises (A-S MISSILEX). A-S MISSILEX trains aircrews in the delivery
of air-to-surface missiles against sea surface targets and the delivery of missiles against surface
vessel targets. Primarily conducted in W-517, the weapon system commonly used in this training
activity are the laser guided HELLFIRE missile or an inert captive air training missile. Involves
in-flight laser designation and guidance, and arming and releasing of the air to surface weapon by
rotary or fixed wing fighter/bomber or maritime patrol craft, typically against a small stationary,
towed, or maneuvering target; however a Captive Air Training Missile Exercise (CATMEX) may
be conducted against any laser reflective target mounted on or towed by a target support vessel.

e Air-to-Surface Bombing Exercise (Sea). (BOMBEX-Sea). BOMBEX-Sea trains aircrews in the
delivery of bombs and munitions against sea surface targets. Primarily conducted in W-517, the
weapons commonly used in this training are inert training munitions (e.g. MK-76, BDU-45,
BDU-48, and BDU-56), or live MK-80 series bombs, or precision-guided munitions such as
Laser Guided Bombs (LGB), Laser Guided Training Round (LGTR), Glide Bomb Units (GBU),
and the Joint Direct Attack Munitions (JDAM). Involves in-flight arming and releasing of bombs
by fixed wing fighter/bomber or maritime patrol craft, typically against a small stationary, towed,
or maneuvering target; however may be conducted against a marker such smoke munitions or a
programmed latitude and longitude.
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Strike Warfare (STW) Training. STW training consists of the following training activities.

Air-to-Ground Bombing Exercises (Land) (BOMBEX-Land). BOMBEX (Land) allows aircrews
to train in the delivery of bombs and munitions against ground targets. The weapons commonly
used in this training on FDM are inert training munitions (e.g., MK-76, BDU-45, BDU-48, and
BDU-56), and live MK-80-series bombs and precision-guided munitions LGBs or LGTRS).
Cluster bombs, fuel-air explosives, and incendiary devices are not authorized on FDM. Depleted
uranium rounds are not authorized on FDM. BOMBEX exercises can involve a single aircraft, or
a flight of two, four, or multiple aircraft. The types of aircraft that frequent FDM are F/A-18, F-
22, F-15, F-16, B-1B, B-2, B-52, and H-60, and possibly UAVs. The F-35, expected to be
operational in 2012, will also frequent FDM. FDM is an uncontrolled and un-instrumented, laser-
certified range with fixed targets, which may include Container Express (CONEX) boxes in
various configurations within the live-fire zones, high fidelity anti-aircraft missiles, and gun-
shape targets within the inert-only zone. COMNAVMAR is the scheduling authority. All aircraft
without aid of an air controller must make a clearance pass prior to engaging targets as instructed
in the FDM Range Users Manual (COMNAVMAR Instruction [COMNAVMARINST] 3502.1).

Air-to-Ground Missile Exercises (A-G MISSILEX). A-G MISSILEX trains aircraft crews in the
use of air-to-ground missiles. On FDM it is conducted mainly by H-60 Aircraft using Hellfire
missiles and occasionally by fixed-wing aircraft using Maverick missiles. A basic air-to-ground
attack involves one or two H-60 aircraft. Typically, the aircraft will approach the target, acquire
the target, and launch the missile. The missile is launched in forward flight or at hover at an
altitude of 300 feet Above Ground Level (AGL).

Naval Special Warfare (NSW) Training. NSW forces train to conduct military operations in five Special

Operations mission areas: unconventional warfare, direct action, special reconnaissance, foreign internal
defense, and counterterrorism. Specific training events in the MIRC include:

Naval Special Warfare (NSW). NSW personnel perform special warfare training using tactics that
are applicable to the specific tactical situations where the NSW personnel are employed. They are
specially trained, equipped, and organized to conduct special operations in maritime, littoral, and
riverine environments. Several general training activities and scenarios are called out in this EIS,
and while there is a baseline of special operation exercises, training is always evolving to meet
the tactical requirements and special weapons required to complete the mission assigned.
Exercises involving NSW personnel include, but are not limited to the following:

- Amphibious Warfare Exercises

- BOMBEX (Air-to-Ground)

- Breaching

- Close Air Support (CAS)

- Direct Action

- Escape and Evasion

- High Mobility Multipurpose Wheeled Vehicle (HMMWYV) Training
- Insertion/Extraction

- Immediate Action Drills

- Land Demolitions

- Land Navigation

- Maritime Training Activities

- Marksmanship

- MOUT

- Nearshore Hydrographic Reconnaissance

- NSW Physical Conditioning Training Exercises
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- Over-the-Beach

- Over-the-Beach Stalk

- Special Boat Team Training Activities

- Swimmer/CRRC Over-the-Beach

- UAV Operations (OPS)

- Unmanned Underwater Vehicles (UUV) OPS
- Underwater Detonation

- VBSS

References to NSW training activity contained in the list above will be discussed as they occur within the
text of this document.

o Airfield Seizure. Airfield Seizure training activities are used to secure key facilities in order to
support follow-on forces, or enable the introduction of follow-on forces. An airfield seizure
consists of a raid/seizure force from over the horizon assaulting across a hostile territory in a
combination of helicopters, vertical takeoff and landing (VTOL aircraft), and other landing craft
with the purpose of securing an airfield or a port. NSW teams have conducted this training at
Northwest Field on Andersen Air Force Base.

e Breaching. Breaching training teaches personnel to employ any means available to break through or
secure a passage through an enemy defense, obstacle, minefield, or fortification. This enables a force
to maintain its mobility by removing or reducing natural and man-made obstacles. In the NSW sense,
breacher training activities are designed to provide personnel experience knocking down doors to
enter a building or structure. During the conduct of a typical breach activity, battering rams or
less than 1.2 pounds net explosive weight (NEW) is used to knock down doors. Training has
occurred at OPCQC House and the Navy Munitions Site Breacher House (BH). However,
explosives at OPCQC are not permitted, which limits the value of conducting this training at
OPCQC.

e Direct Action. NSW Direct Action is either covert or overt directed against an enemy force to
seize, damage, or destroy a target and/or capture or recover personnel or material. Training
activities are small-scale offensive actions including raids; ambushes; standoff attacks by firing
from ground, air, or maritime platforms; designate or illuminate targets for precision-guided
munitions; support for cover and deception operations; and sabotage inside enemy-held territory.
Units involved are typically at the squad or platoon level staged on ships at sea. They arrive in the
area of operations by helicopter or CRRC across a beach. NSW teams are capable of using small
craft to island hop from Guam to Rota, Rota to Tinian, Tinian to Saipan, and Saipan to FDM,;
however, this is not a frequent event. Once at FDM, small arms, grenades, and crew-served
weapons (weapons that require a crew of several individuals to operate) are employed in direct
action against targets on the island. Participation in Tactical Air Control Party/Forward Air
Control (TACP/FAC) training in conjunction with a BOMBEX-Land also occurs. NSW and
visiting Special Forces training in the MIRC will frequently include training that utilizes the
access provided by Gab Gab Beach to Apra Harbor and Orote Point training areas, as well as
training in the OPCQC.

e Insertion/Extraction. Insertion/extraction activities train forces, both Navy (primarily Special
Forces and EOD) and Marine Corps, to deliver and extract personnel and equipment. These
activities include, but are not limited to, parachute, fast rope, rappel, Special Purpose
Insertion/Extraction (SPIE), CRRC, and lock-in/lock-out from underwater vehicles. Training
activities have been conducted at Outer Apra Harbor, Inner Apra Harbor, Gab Gab Beach
(western half), Reserve Craft Beach, and Polaris Point Field. Additionally, parachute, fast rope,
and rappel training have been conducted at Orote Point Airfield/Runway, Orote Point Triple Spot,
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OPCQC House, Ferguson-Hill Drop Zone, OPKD Range, and the Navy Munitions Site Breacher
House.

Military Operations in Urban Terrain (MOUT). NSW MOUT training is similar in nature and
intent to Army and Marine Corps MOUT training, but typically on a smaller scale. MOUT
training is conducted at the Navy Munitions Site Breacher House. Additionally, the OPCQC
supports “raid” type MOUT training on a limited basis.

Over the Beach (OTB). NSW personnel use different methods of moving forces from the sea
across a beach onto land areas in order to get closer to a tactical assembly area or target
depending on threat force capabilities. A typical OTB exercise would involve a squad (8
personnel) to a platoon (16 personnel) or more of NSW personnel being covertly inserted into the
water off of a beach area of hostile territory. However, the insertion could be accomplished by
other means, such as fixed-winged aircraft, helicopter, submarine, or surface ship. From the
insertion point several miles at sea, the SEALs may use a CRRC, Rigid Hull Inflatable Boat
(RHIB), SEAL Delivery Vehicle (SDV), Advanced SEAL Delivery System (ASDS), or swim to
reach the beach, where they will move into the next phase of the exercise and on to the objective
target area and mission of that phase of the exercise.

Amphibious Warfare (AMW) Training. AMW training includes individual and crew, small unit, large
unit, and Marine Air Ground Task Force (MAGTF)-level events. Individual and crew training include
operation of amphibious vehicles and naval gunfire support training. Small-unit training activities include
events leading to the certification of a MEU as “Special Operations Capable” (SOC). Such training
includes shore assaults, boat raids, airfield or port seizures, and reconnaissance. Larger-scale amphibious
exercises are carried out principally by MAGTFs or elements of MAGTFs embarked with Expeditionary
Strike Groups (ESG), and include the following training exercises.

Naval Surface Fire Support (FIREX Land). FIREX (Land) on FDM consists of the shore
bombardment of an Impact Area by Navy guns as part of the training of both the gunners and
Shore Fire Control Parties (SFCP). A SFCP consists of spotters who act as the eyes of a Navy
ship when gunners cannot see the intended target. From positions on the ground or air, spotters
provide the target coordinates at which the ship’s crew directs its fire. The spotter provides
adjustments to the fall of shot, as necessary, until the target is destroyed. On FDM, spotting may
be conducted from the special use “no fire” zone or provided from a helicopter platform. No one
may land on the island without the express permission of COMNAVMAR
(COMNAVMARINST 3502.1).

Marksmanship. Marksmanship exercises are used to train personnel in the use of small arms
weapons for the purpose of ship self defense and security. Basic marksmanship training activities
are strictly controlled and regulated by specific individual weapon qualification standards. Small
arms include but are not limited to 9mm pistol, 12-gauge shotgun, and 7.62mm rifles. These
exercises have occurred at Orote Point and Finegayan small arms ranges, and OPKD Range.

Expeditionary Raid. An Expeditionary Raid (Assault) is an attack involving swift incursion into
hostile territory for a specified purpose. The attack is then followed by a planned withdrawal of
the raid forces. A raid force can consist of varying numbers of aviation, infantry, engineering, and
fire support forces. Expeditionary Raids conducted in support to movement of operational forces
are normally directed against objectives requiring specific outcomes not possible by other means.
A key influence in every raid is the ability to insert, complete the assigned mission, and extract
without providing the enemy force with opportunity to reinforce their forces or plan for counter
measures. The expeditionary raid is the foundation for all MEU SOC operational missions and is
structured based upon mission requirements, situational settings, and force structure. Reserve
Craft Beach is capable of supporting a small Expeditionary Raid training event followed by a
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brief administrative buildup of forces ashore. In Fiscal Year (FY) 2003 up to 300 31% MEU
personnel and pieces of equipment were moved ashore at Reserve Craft Beach via LCAC.

Hydrographic Surveys. Hydrographic Reconnaissance is conducted to survey underwater terrain
conditions and report findings to provide precise analysis typically in support of amphibious
landings and precise ship and small craft movement through cleared routes (Q-Routes). Exercises
involve the methodical reconnoitering of beaches and surf conditions during the day and night to
find and clear underwater obstacles and to determine the feasibility of landing an amphibious
force on a particular beach. Hydrographic Survey exercises have also occurred at Outer Apra
Harbor and Tipalao Cove.

Mine Warfare (MIW) Training.

Land Demolition. Training activities using land demolition training are designed to develop and
hone EOD detachment mission proficiency in location, excavation, identification, and
neutralization of buried land mines. During the training, teams transit to the training site in trucks
or other light-wheeled vehicles. A search is conducted to locate inert (non-explosively filled) land
mines or Improvised Explosive Devices (IEDs) and then designate the target for destruction.
Buried land mines and Unexploded Ordnance (UXO) require the detachment to employ probing
techniques and metal detectors for location phase. Use of hand tools and digging equipment is
required to excavate. Once exposed and/or properly identified, the detachment neutralizes threats
using simulated or live explosives. Land demolition training is actively conducted throughout the
MIRC. Explosive Ordnance Disposal Mobile Unit (EODMU)-5 is stationed at Main Base and
EOD Detachment, Marianas (DET MARIANAS) is a small unit of EOD personnel who are
permanently attached to COMNAVBASE MARIANAS and are actively involved in disposing of
old munitions and UXO found throughout the MIRC. Land demolition training activities have
occurred at Inner Apra Harbor, Gab Gab Beach, Reserve Craft Beach, Polaris Point Field, Orote
Point Airfield/Runway, OPCQC House, Navy Munitions Site Breacher House, Navy Munitions
Site Emergency Detonation Site, NLNA, SLNA, and Barrigada Housing.

Underwater Demolition. Underwater demolitions are designed to train personnel in the
destruction of mines, obstacles, or other structures in an area to prevent interference with friendly
or neutral forces and noncombatants. It provides NSW and EOD teams experience detonating
underwater explosives. Outer Apra Harbor supports this training near the Glass Breakwater at a
depth of 125 feet and with up to a 10-pound net explosive weight (NEW) charge. Piti and Agat
Bay Floating Mine Neutralization areas also support this type of training, with up to a 10-pound
NEW charge at or near the surface.

Logistics and Combat Services Support. Logistics and combat services support include the following

training activities.

Combat Mission Area Training. Special Forces and EOD units conduct mission area training that
supports their own and other services combat service needs in both the water and on land. At
Orote Point Airfield/Runway, this task includes providing patrolling, scouting, observation,
imagery, and air control services and training.

Command and Control (C2.). C2 training activities provide primary communications for
command, control, and intelligence, providing critical interpretability and situation awareness
information. EOD personnel have provided USMC C2 support at Reserve Craft Beach.

Combat Search and Rescue (CSAR). CSAR activities train rescue forces personnel in the tasks needed

to be performed to affect the recovery of distressed personnel during war or military operations other than
war. These training activities could include aircraft, surface ships, submarines, ground forces (NSW and
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USMC), and their associated personnel in the execution of training events. North Field on Tinian has
supported night vision goggle (NVG) familiarization training for CSAR personnel.

Protect and Secure Area of Operations. The following training activities are included in this training
category.

o Embassy Reinforcement (Force Protection). Force protection training increases the physical
security of military personnel in the region to reduce their vulnerability to attacks. Force
protection training includes moving forces and building barriers; detection and assessment of
threats; delay or denial of access of the adversary to their target; appropriate response to threats
and attack; and mitigation of effects of attack. Force protection includes employment of offensive
as well as defensive measures. Base Naval Security Forces and Marine Support Squadrons
frequently conduct force protection training throughout the Main Base, but all forces will
participate in force protection training to some degree in multiple locations throughout the MIRC,
including: Inner Apra Harbor, Kilo Wharf, Reserve Craft Beach, Orote Point Airfield/Runway,
Orote Point Close Quarters Combat House, Orote Point Radio Tower, and Orote Point Triple
Spot.

e Anti-Terrorism (AT). AT training activities concentrate on the deterrence of terrorism through
active and passive measures, including the collection and dissemination of timely threat
information, conducting information awareness programs, coordinated security plans, and
personal training. The goal is to develop protective plans and procedures based upon likely
threats and strike with a reasonable balance between physical protection, mission requirements,
critical assets and facilities, and available resources to include manpower. AT training activities
may involve units of Marines dedicated to defending both U.S. Navy and Marine Corps assets
from terrorist attack. The units are designated as the Fleet Anti-Terrorism Security Team, or
FAST. FAST Company Marines augment, assist, and train installation security when a threat
condition is elevated beyond the ability of resident and auxiliary security forces. They are not
designed to provide a permanent security force for the installation. They also ensure nuclear
material on submarines is not compromised when vessels are docked. FAST Companies deploy
only upon approval of the Chief of Naval Operations (CNO). USMC Security Force FAST
Platoons stationed in Yokuska, Japan have conducted AT training with Base Naval Security,
NSW, and EOD support in multiple locations within the MIRC, including: Inner Apra Harbor,
Polaris Point Site Ill, Navy Munitions Site Breacher House, and Orote Annex Emergency
Detonation Site.

Major Exercise. Training would also include either a joint expeditionary warfare exercise or a joint
multi-strike group exercise. This exercise consists of combining the individual training activities
described in the No Action Alternative in such a manner as to provide multi-Service and multi-national
participation in realistic maritime and expeditionary training activity. This is designed to replicate the
types of operations and challenges that could be faced during real-world contingency operations. Major
exercises provide training for command elements, submarine, ship, aircraft, expeditionary, and special
warfare forces in tactics, techniques, and procedures.

2.3.1.4 Air Force Training

Counter Land. Counter land is similar in nature and content to the Navy’s BOMBEX (Land) training
activity. These activities have occurred at FDM and utilize ATCAA 3.

Counter Air. Counter air is single to multiple aircraft engaged in advanced, simulated radar, infrared (IR),
or visual air-to-air training. During this training, aircraft may dispense chaff and flares as part of missile
defense training. Flares are high incendiary devices meant to decoy IR missiles. Burn time for flares
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usually lasts from 3 to 5 seconds. Chaff exercises train aircraft and/or shipboard personnel in the use of
chaff to counter anti-ship and anti-aircraft missile threats. Chaff is a radar confusion reflector, consisting
of thin, narrow metallic strips of various lengths and frequency responses, which are used to reflect
echoes to deceive radars. During a chaff exercise, the chaff layer combines aircraft maneuvering with
deployment of multiple rounds of chaff to confuse incoming missile threats. In an integrated Chaff
Exercise scenario, ships/helicopters/fixed wing craft will deploy ship- and air-launched, rapid bloom
offboard chaff in preestablished patterns designed to enhance missile defense. Chaff exercises have been
conducted in W-517 and ATCAA 1 & 2.

Airlift. Airlift operations provide airlift support to combat forces. Airlift operations and training activity
have occurred at Andersen Air Force Base and Northwest Field.

Air_Expeditionary. This type of training provides air expeditionary operations support to forward
deployed forces. Northwest Field on Andersen Air Force Base is used in support of forward/expeditionary
training and is available as an alternate landing and laydown site for short field capable aircraft. Andersen
South is utilized to support MOUT type training.

Force Protection. This type of training is to provide force protection to individuals, buildings, and
specific areas of interest. Force protection training has occurred on Andersen Air Force Base at Northwest
Field, Pati Pt. CATM Range, and Main Base.

Maritime Interdiction. This type of training is similar in nature and content to the Navy’s A-S BOMBEX
(Sea) or A-S MISSILEX (Sea) training activity. When these activities involve actual release of live or
inert ordnance they will typically occur in W-517.

2.3.1.5 Research, Development, Test, and Evaluation Activities

The Services may conduct RDT&E, engineering, and fleet support for command, control, and
communications systems and ocean surveillance in the MIRC. These activities may include ocean
engineering, missile firings, torpedo testing, manned and unmanned submersibles testing, UAV tests, EC,
and other DoD weapons testing.

2.4 ALTERNATIVE 1—CURRENT TRAINING, INCREASED TRAINING SUPPORTED BY
MODERNIZATION AND UPGRADES/MODIFICATIONS TO EXISTING CAPABILITIES, TRAINING
ASSOCIATED WITH ISR/STRIKE, AND MULTI-NATIONAL AND/OR JOINT EXERCISES
(PREFERRED ALTERNATIVE)

Alternative 1 is a proposal designed to meet the Services’ current and foreseeable training requirements.
If Alternative 1 were to be selected, in addition to accommodating the No Action Alternative, it would
include increased training as a result of upgrades and modernization of existing capabilities, and include
establishment of a Danger Zone and restricted area around FDM (a 10-nm zone around FDM to be
established in accordance with C.F.R. Title 33 8334.1; see Figure 2-3). Alternative 1 also includes
training associated with ISR/Strike and other Andersen AFB initiatives. Training will also increase as a
result of the development and deployment of new Portable Underwater Tracking Range (PUTR)
capabilities. PUTR trains personnel in undersea warfare including conducting TRACKEX and TORPEX
activities. Helicopter, ship, and submarine sonar systems will use this capability. Training activities will
increase as a result of the development of a laser certified range area in W-517. This laser range capability
will aid in the training of aircrews in the delivery of air-to-surface missiles against surface vessel targets.
Primarily conducted in W-517, the weapon systems commonly used in this training activity are the laser
guided HELLFIRE missile or an inert captive air training missile. The captive air training missile is a
missile shape that contains electronics only, and it remains attached to the aircraft weapon mounting
points. The MISSILEX involves in-flight laser designation and guidance, and arming and releasing of the
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air to surface weapon by aircraft, typically against a small stationary, towed, or maneuvering target;
however a captive air training missile exercise (CATMEX) may be conducted against any laser reflective
target mounted on or towed by a target support vessel.

Small arms range capability improvements and MOUT training facility improvements would also
increase training activities. Table 2-8 summarizes these increases in training activities. These increased
capabilities will result in increased multi-national and/or joint exercises.

Major Exercise. Training would increase to include additional major exercises involving multiple strike
groups and expeditionary task forces (see Table 2-7). Major exercises provide multi-Service and multi-
national participation in realistic maritime and expeditionary training that is designed to replicate the
types of operations and challenges that could be faced during real-world contingency operations. Major
exercises provide training for command elements, submarine, ship, aircraft, expeditionary, and special
warfare forces in tactics, techniques, and procedures.

(Note: the Guam and CNMI Military Relocation EIS/OEIS is being prepared for the relocation of Marine
Corps forces from Okinawa to Guam. The Military Relocation EIS/OEIS examines the potential impact
from activities associated with the Marine Corps units’ relocation, including training activities and
infrastructure changes on and off DoD lands. Since the MIRC EIS/OEIS covers DoD training on existing
DoD land and training areas in and around Guam and the CNMI, there will be overlap between the two
EIS/OEISs in the area of land usage. These documents are being closely coordinated to ensure
consistency.)

Intelligence, Surveillance and Reconnaissance (ISR)/Strike. The Air Force has established the
ISR/Strike program at Andersen AFB, Guam. ISR/Strike will be implemented in phases over a planning
horizon of FY2007-FY2016. ISR/Strike force structure consists of up to 24 fighter, 12 aerial refueling,
six bomber, and four unmanned aircraft with associated support personnel and infrastructure. Aircraft
operations and training out of Andersen AFB ultimately will increase by 45 percent over the current level
(FY2006). Environmental impacts associated with ISR/Strike have been analyzed in the 2006
Establishment and Operation of an Intelligence, Surveillance and Reconnaissance/Strike, Andersen Air
Force Base, EIS (USAF 2006a). The anticipated 45 percent increase in aircraft operations and training out
of and into Andersen AFB requires improved range infrastructure to accommodate this increased training
tempo, newer aircraft, and weapon systems commensurate with ISR/Strike force structure. There will be
increased activity on all the current training areas supporting Air Force training activities: W-517,
ATCAAs, and FDM/R-7201. The ISR/Strike EIS analyzed environmental impacts related to the
infrastructure improvements required (USAF 2006a). The MIRC EIS/OEIS analyzes the impacts of the
increased training resulting from the ISR/Strike implementation.

Farallon _de Medinilla (FDM). Under the No Action Alternative, public access to FDM is strictly
prohibited and there are no commercial or recreational activities on or near the island. During training
exercises, aircraft and marine vessels are restricted within a 3-nm (5-km) radius. Notices-to-Mariners
(NOTMARS) and Notices-to-Airmen (NOTAMsS) are issued at least 72 hours in advance of potentially
hazardous FDM range events and may advise restrictions beyond 3-nm (5-km) from FDM for certain
training events. These temporary advisory restrictions are used to maintain the safety of the military and
the public during training sessions by providing public notice of potentially hazardous training activity
and temporary Danger Zones and Restricted Areas.

FDM and the nearshore waters are leased to the United States for military purposes specifically for use as
a live fire naval gunfire and air warfare air strike training range. As such, FDM and its nearshore area
have always been an off-limits area to all personnel both civilian and military due to unexploded ordnance
concerns. The lease agreement between CNMI and the United States, states in pertinent part, at Article 12
of the lease: “c. Farallon de Medinilla: Public access to Farallon de Medinilla Island and the waters of the
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Commonwealth immediately adjacent thereto shall be permanently restricted for safety reasons.” This
restriction will continue and FDM and nearshore areas, including the fringing reef remain a restricted
area, which prohibits the entry of all personnel, civilian and military from the island without specific
permission from Commander, Joint Region Marianas.

Under implementation of either Alternative 1 or Alternative 2, a 10-nm surface Danger Zone would be
established to restrict all private and commercial vessels from entering the area during the conduct of
hazardous training activity. The proposed Danger Zone would designate a surface safety zone of 10-nm
radius surrounding FDM. The creation of the proposed Danger Zone does not affect the continued
implementation of restricted access as indicated in the lease agreement; and, therefore no trespassing is
permitted on the island or nearshore waters and reef at any time. Public access to FDM will remain
strictly prohibited and there are no commercial or recreational activities on or near the island. NOTMARs
and NOTAMs will continue to be issued at least 72 hours in advance of potentially hazardous FDM range
events and may advise restrictions for certain training events.

Scheduled training will be communicated to the stakeholders (e.g., local mayors, resources agencies,
fishermen) using a telephone tree and e-mail (developed by Joint Region Marianas with stakeholders’
input) to send, facsimiles to mayors and fishermen, and notices on the NOAA and local cable channels,
and emergency management offices. This safety zone provides an additional measure of safety for the
public during hazardous training activities involving the island. The surface Danger Zone is proposed as a
surface safety exclusion area to be established in accordance with 33 CFR § 334.1. The U.S. Army Corps
of Engineers (USACE) may promulgate regulations restricting commercial, public, and private vessels
from entering the restricted safety zone to minimize danger from the hazardous activity in the area.

Modernization and Upgrades of Training Areas.

Anti-Submarine Warfare (ASW). ASW describes the entire spectrum of platforms, tactics, and weapon
systems used to neutralize and defeat hostile submarine threats to combatant and non-combatant maritime
forces. A critical component of ASW training is the Portable Underwater Tracking Range (PUTR). This
is an instrumented range that allows near real-time tracking and feedback to all participants. The tracking
range should provide for both a shallow water and deep water operating environment, with a variety of
bottom slope and sound velocity profiles similar to potential contingency operating areas. Guam-
homeported submarine crews, as well as crews of transient submarines, require ASW training events to
maintain qualifications. A MIRC instrumented ASW PUTR, target support services, and assigned torpedo
retriever craft would meet support requirements for TORPEX and TRACKEX activities in the MIRC in
support of submarines and other deployed ASW forces.

Portable Underwater Tracking Range (PUTR) Pingers and Transponders. MK-84 range pingers are used
in association with the Portable Underwater Tracking Range. PUTR transponders are anchored to the
seafloor and track up to four MK-84 range pingers. PUTR Baseline 1 consists of 10 transponders with
three held in reserve, and is deployable from 400 meters to 3500 meters depth. Signals from the
transponders are uplinked to range control for processing. The transponder uplink signal is selectable at
either 8.8 kHz (186 dB SPL) or 40 kHz (190 dB SPL).

Military Operations in Urban Terrain (MOUT). MOUT training is conducted within a facility that
replicates an urban area, to the extent practicable. The urban area includes a central urban infrastructure of
buildings, blocks, and streets; an outlying suburban residential area; and outlying facilities. Suburban area
structures should represent a local noncombatant populace and infrastructure. The existing MOUT
facilities will be maintained and remodeled as necessary to support training requirements of units
stationed at or deployed to the MIRC. In addition, modular and temporary facilities may be assembled to
support MOUT exercises.
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MISSILEX [A-S] and BOMBEX [A-S] in W-517. MISSILEX is authorized in W-517, however in support
of HSC-25 a permanent Laser Hazard Area and Missile Hazard Area is required to support HELLFIRE
Missile Exercise unit level training requirements. The HELLFIRE laser range location and schedule will
be established and coordinated with Area Training Office and the Guam FAA. BOMBEX [A-S] is
authorized in W-517, however in support of USAF requirements for live fire BOMBEX, Area Training
and USAF have developed range safety and mitigation procedures for support of Joint Direct Attack
Munitions (JDAM) in W-517. JDAM is capable of over-the-horizon release and GPS guidance to target
aimpoint.

2.5 ALTERNATIVE 2—CURRENT TRAINING; INCREASED TRAINING SUPPORTED BY
MODERNIZATION AND UPGRADES/MODIFICATIONS TO EXISTING CAPABILITIES; TRAINING
ASSOCIATED WITH ISR/STRIKE; INCREASED MULTI-NATIONAL AND/OR JOINT EXERCISES;
AND ADDITIONAL NAVAL EXERCISES

Implementation of Alternative 2 would include all the actions proposed for MIRC in Alternative 1 and
increased training activity associated with major at-sea exercises (see Tables 2-7 and 2-8). Additional
major at-sea exercises would provide additional ships and personnel maritime training including
additional use of sonar that would improve the level of joint operating skill and teamwork between the
Navy, Joint Forces, and Partner Nations. Submarine, ship, and aircraft crews train in tactics, techniques,
and procedures required in carrying out the primary mission areas of maritime forces. The additional
maritime exercises would take place within the MIRC and would focus on carrier strike group training
and ASW activities similar to training conducted in other Seventh Fleet locations, including a Fleet Strike
Group Exercise, an Integrated ASW Exercise, and a Ship Squadron ASW Exercise.

Additional Major Exercises proposed for Alternative 2.

The Fleet Strike Group Exercise and an additional Integrated ASW Exercise would be conducted in
the MIRC by forward-deployed Navy Strike Groups to sustain or assess their proficiency in conducting
tasking within the Seventh Fleet. Training would be focused on conducting Strike Warfare or ASW in the
most realistic environment, against the level of threat expected in order to effect changes to both training
and capabilities (e.g., equipment, tactics, and changes to size and composition) of the Navy Strike Group.
Although these exercises would emphasize Strike or ASW, there is significant training value inherent in
all at-sea exercises and the opportunity to exercise other mission areas. Each exercise would last a week
or less.

The Ship Squadron ASW Exercise overall objective is to sustain and assess surface ship ASW readiness
and effectiveness. The exercise typically involves multiple ships, submarines, and aircraft in several
coordinated events over a period of a week or less. Maximizing opportunities to collect high-quality data
to support guantitative analysis and assessment of training activities is an additional goal of this training.
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Table 2-7: Major Exercises in the MIRC Study Area
MIRC EIS/OEIS Major Exercises
Exercise Joint Joint Fleet Integrated Ship MAGTF SPMAGTF Urban
Expeditionary Multi- Strike ASW Squadron Exercise Exercise Warfare
Exercise strike Group Exercise ASW (sTOM/ (HADR/ Exercise
(CSG + ESG) Group Exercise (CSG) Exercise NEO) NEO)
Exercise (CSG) (CRU DES)
(3CSG +
USAF)
Exercise Sponsor us us C7F C7F C7F Il MEF Il MEF; Il MEF;
PACOM PACOM MEU/UDP | MEU/UDP
Alternative: No 1 of the above 0 0 0 1 0 2
Action
Alternative 1 1 1 0 0 4 2 5
Alternative 2 1 1 1 1 1 4 2 5
Primary Training Site Tinian M MI MI Maritime | MI Maritime Tinian Guam Guam
Maritime Maritime >3nm >3nm
>12 nm >12 nm
Secondary Training Nearshore to FDM FDM FDM N/A Nearshore Tinian, Tinian,
Sites OTH: Guam: to OTH: Rota, Rota,
Rota; Saipan; Guam: Saipan Saipan
FDM Rota;
Saipan;
FDM
Activity Days per 10 10 7 5 5 10 10 7-21
Exercise
Exercise Footprint
N CVN 1 3 1 1 0 0 0 0
A CG 1 3 1 1 1 0 0 0
V FFG 2 3 1 1 1 1 0 0
Y DDG 5 12 3 3 3 2 0 0
LHD/ LHA 1 0 1 0 0 1 1 1
S LSD 2 0 0 0 0 2 1 1
H LPD 1 0 0 0 0 1 1 1
| TAOE 1 3 1 0 0 0 0 N/A
P SSN 1 5 1 1 1 0 0 N/A
S SSGN 1 0 0 0 0 1 0 0
T-AGO 2 2 N/A N/A N/A N/A N/A N/A
(LFA)
Partner CG 1 0 0 0 0 0 0 N/A
National DDG 2 0 0 0 0 0 0 N/A
Ships SS 1 1 0 0 0 0 0 N/A
FIA-18 4 Squadrons 12 4 4 N/A N/A N/A N/A
F Squadrons | Squadron | Squadrons
S
)l( EA-6B/ 1 Squadron 3 1 1 Squadron N/A N/A N/A N/A
E EA-18G Squadrons | Squadron
D E-2 1 Squadron 3 1 1 Squadron N/A N/A N/A N/A
Squadrons | Squadron
MPA (P- 3 5 3 3 3 N/A N/A N/A
W 3/84)
| AV-8B/F- 1 Squadron N/A 1 N/A N/A N/A N/A N/A
N 35 Squadron
G C-130 2 N/A N/A N/A N/A 1 1 1
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Table 2-7: Major Exercises in the MIRC Study Area (Continued)
MIRC EIS/OEIS Major Exercises
Exercise Joint Joint Fleet Integrated Ship MAGTF SPMAGTF Urban
Expeditionary Multi- Strike ASW Squadron Exercise Exercise Warfare
Exercise strike Group Exercise ASW (sTOoMm/ (HADR/ Exercise
(CSG + ESG) Group Exercise (CSG) Exercise NEO) NEO)
Exercise (CSG) (CRU DES)
(3CSG +
USAF)
Exercise Footprint
F USAF N/A 1 N/A N/A N/A N/A N/A N/A
[ Bomber Squadron
X F- N/A 1 1 N/A N/A N/A N/A N/A
15/16/22/3 Squadron | Squadron
E 5
D A-10 4 N/A N/A N/A N/A N/A N/A N/A
E-3 1 1 1 N/A N/A N/A N/A N/A
w KC- 1 2 1 N/A N/A N/A N/A N/A
| 10/135/130
N
G
MH-60R/S 4 12 4 4 4 2 N/A N/A
SH-60H 4 12 4 4 4 N/A N/A N/A
R HH-60H 4 12 4 4 N/A N/A N/A N/A
0 SH-60F 3 9 3 3 N/A N/A N/A N/A
T CH-53 4 N/A 4 N/A N/A 4 4 4
A CH-46 12 N/A 12 N/A N/A 12 12 12
R AH-1 4 N/A 4 N/A N/A
Y UH-1 2 N/A 2 N/A N/A
MV-22 FY10
(replace CH- 10 N/A 10 N/A N/A 10 10 10
46)
UAS Ship 2 3 1 1 0 1 0 0
Based
Ground 2 1 0 0 0 2 1 1
Based
Landing LCAC 35 N/A N/A N/A N/A 35 3 N/A
Craft LCU 1-2 N/A N/A N/A N/A 1-2 1 N/A
CRRC 18 N/A N/A N/A N/A 18 18 0
GCE AAV 14 N/A N/A N/A N/A 14 3 3
LAV 13 N/A N/A N/A N/A 5 5 5
HMMWV 78 N/A N/A N/A N/A 78 16 16
Ground 1200 N/A N/A N/A N/A 1200 250 250
Personnel
LCE Trucks 36 N/A N/A N/A N/A 36 8 8
Dozer 2 N/A N/A N/A N/A 2 1 1
Forklift 6 N/A N/A N/A N/A 6 2 2
ROWPU 2 N/A N/A N/A N/A 2 1 1
RHIB 2 N/A N/A N/A N/A 2 2 2
Ground 300 N/A N/A N/A N/A 300 60 60
Personnel
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Table 2-8: Annual Training Activities in the MIRC Study Area

c o - N
Svst o2 2 S Location
. ystem or 5 w® = =] )
Range Activity Platform Ordnance <t e c (PRI=Primary;
‘ZD = £ =z SEC=Secondary)
< < <
Anti-Submarine Warfare (ASW)
ASW CG/ DDG / FFG SQS-53C/D 10 30 60 PRI: W-517
TI?QS:;I)EX SUB/ MK-30/ SQS-56 SEC: MI Maritime, >3 nm
EMATT from land
ASW SSN; SSGN BQQ 5 10 12 PRI: Guam Maritime, >3
TRACKEX MK-30 nm from land
(SUB) SEC: W-517
ASW SH-60B, SH-60F AQS-22 9 18 62 PRI: W-517
Tzfé:_}é%X SUB/ MK-30/ DICASS SEC: MI Maritime, >3 nm
EMATT from land
ASW FIXED WING DICASS 5 8 17 PRI: W-517
TR(ag/li)EX MPA EER/IEER/AEER SEC: MI Maritime, >3 nm
SUB/ MK-30/ from land
EMATT
ASW TORPEX SSN; SSGN BQQ 5 10 12 PRI: Guam Maritime, >3
(SUB) MK-30 MK-48 EXTORP nm from land
TRB / MH-60S SEC: W-517
ASW TORPEX CG/ DDG/ FFG SQS-53C/D 0 3 6 PRI: Guam Maritime, >3
(SHIP) SUB/ MK-30/ SQS-56 nm from land
EMATT EXTORP/ SEC: W-517
TRB / MH-60S/
RHIB REXTORP
ASW TORPEX MPA / SH-60B/F, AQS-22 / 0 4 8 PRI: Guam Maritime, >3
(MPA / HELO) SUB/ MK-30/ DICASS nm from land
EMATT EXTORP/ SEC: W-517
TRB / MH-60S/ REXTORP
RHIB
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

target)

Training Missile

o - N
6 I= g 4 Location
- Systemor | § ® = =
Range Activity Platform Ordnance < g g g (PRI=Primary;
S Z 2 2 SEC=Secondary)
< <
Mine Warfare (MIW)
Fixed Wing PRI: W-517
Fighter/Bomber/MPA| MK-62 / MK-56
MINEX e.g. B-1/ B-2/ B-52/ (Inert) 2 3 3 SEC: MI Maritime, >12 nm
FA-18/P-3/P-8A from land
Bottom/mid-
moored mine PRI: Agat Ba
nderwater RHIB shape 22 30 30 gat Bay
emolition SEC: Apra Harbor
5-101b NEW
. . Floating mine -
ioating Wine RHIB shape 8 20 20 | NP
eutralization .
5-10 Ib NEW SEC: Agat Bay
Surface Warfare (SUW)
HARM [2]
SLAM-ER [4]
HARPOON [5]
5” Rounds [400]
HELLFIRE [2] PRI: W-517, >50 nm from
. MAVERICK [8] land
SINKEX Ship hulk or barge |5p15 12 [10] 1 2 2 ISEC: MI Maritime, 50 nm
GBU-10 [4] from land; ATCAAs
MK-48 [1]
Underwater
Demolitions
[2 -1001Ib]
Fixed Wing .
sompex  [Fighter/Bomber/MPAIMK-82/83/84 | . ("; f year a’rgﬁﬁg PRI W-517, >50 nm from
. (MK 58 Smoke tgt. |series and JDAM . -
(Air to Surface) . lgrtr.) | /qrtr.) |SEC: MI Maritime, >50 nm
or towed sled or |(Live Rounds) .
from land; ATCAAs
small hull target)
Rotary and Fixed
Wing Aircraft (MK 58 . PRI: W-517,
(Ail\rmtissltff)a(ce) Smoke tgt. or towed ggﬁ#ggﬁ (Live 0 2 rounds2 rounds SEC: MI Maritime, >50 nm
sled or small hull from land; ATCAAs
target)
Fixed Wing MK 82 I; .
BOMBEX |, 1 ier/Bomber/MPAIBDU-45; MK 76 1O 24 30 PRI W-517
(Air to Surface) (48 (72 (90 [SEC: MI Maritime, >12 nm
Inert Only (MK'58 Smoke tgt. |JDAM rounds) | rounds) | rounds) [from land; ATCAAs
or towed sled) |(Inert Rounds) ’
Rotary and Fixed |Laser
(Ali\’rllts()sél:llff);ce Wing Aircraft (MK 58|Designation and PRI: W-517
CATMEX) Smoke tgt. or towed [Tracking with 40 60 60 [SEC: MI Maritime, >12 nm
Inert Only sled or small hull |Captive Air from land; ATCAAs
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

o - N
52 0 0 Location
- Systemor | § © = s
Range Activity Platform Ordnance < g c < (PRI=Primary;
S Z 2 2 SEC=Secondary)
< <
Surface Warfare (SUW) (Continued)
1
. .50 cal MG (2,400 | (12,000 | (12,000
Ships and patrol rounds) | rounds) | rounds)
craft. Barrel, 1 5 5
GUNEX Inflatable tgt. 25mmMG | (1,600 | (8,000 | (8,000 |PRI: W-517
rounds) | rounds) | rounds) [SEC: MI Maritime, >12 nm
Surface-to-Surface f land
(Ship) CG and DDG. Barrel 4 8 10 rom lan
or Inflatable tgt. or 5” gun (160 (320 (400
towed sled rounds) | rounds) | rounds)
FFG. Barrel or 76 mm 2 4 5
Inflatable tgt. or (60 (120 (150
towed sled rounds) | rounds) | rounds)
M-16, M-4,
M-249 SAW, M-
. 240G,
GUNEX gﬁlé’“tstf;:il ig?t 50 cal, 24 32 40  [PRI: MI Maritime, >3 nm
Surface-to-Surface Barrel‘or Inflatablé M-203 (5.56 | (12,000 | (16,000 | (20,000 |from land
(Small arms) gt /7.62 mm/ .50 | rounds) [ rounds) | rounds) |[SEC: W-517
) cal round/ 40mm
TP)
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

c o [} o .
o2 = = Location
Range Activity Platform Systemor | © & . .
Ordnance ‘; Y ° ° (PRI=Primary;
4 ﬁ ﬁ ﬁ SEC=Secondary)
Surface Warfare (SUW) (Continued)
150 200 200

7.62 mm MG (30,000 | (40,000 | (40,000
rounds) | rounds) | rounds)

Rotary and Fixed 10 20 20
\Wing Aircraft, e.g. .50 cal MG (2,000 (4,000 (4,000
SH-60; HH-60; MH- rounds) | rounds) | rounds)
GUNEX 60R/S; UH-1; CH- 50 100 100 [PRI: W-517 N
Air-to-Surface 53; FA-18; AH-1W; | 20 mm cannon (5,000 (10,000 | (10,000 |SEC: MI Maritime, >12
F-15; F16; F-22; F- rounds) | rounds) | rounds) |nm from land; ATCAAs
35; AV-8B; A-10 10 40 40
(Barrel or MK-58 | 25 mm cannon (1,000 (4,000 (4,000
smoke tgt.) rounds) | rounds) | rounds)
15 15
30 mm cannon 0 (1,500 (1,500
rounds) | rounds)
Visit, Board,
Search and
Seizure/Maritime | RHIB, Small Craft, n/a 3 6 8 PRI: Apra Harbor
Interception Ship, H-60 SEC: MI Maritime
Operation
(VBSS/MIO)

Electronic Combat
. . } 12 sorties | 14 sorties | 14 sorties
SH-60; MH-60; HH-| RR-144A/AL (360 (420 (420

60; MH-53 rounds) | rounds) | rounds)

. . 16 sorties [ 32 sorties | 48 sorties
FA-18, EA-18, AV-1 pp taamAL | (160 | (320 (500

88; MPA; EA-6 rounds) | rounds) | rounds)
PRI: W-517
CHAFF Exercise SES: M} Maritime,
USAF Fixed Wing 150 500 550  |ATCAAs
Aircraft e.g. F-15: RR-188 sorties sorties sorties
; = i (1,500 (5,000 (5,500
F-16; F-35; C-130
rounds) | rounds) | rounds)
CG, DDG, FFG, MK 214 12 16 20
LHA, LHD, LPD, | (seduction); MK (72 (90 (108
LSD 216 (distraction) | canisters) | canisters) | canisters)
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

() () )
62 | 2 2 Location
s System or SR ® ®
c c c N .
Range Activity Platform Ordnance < £ £ - £ (PRI=Primary:
0 ﬁ ﬁ § SEC=Secondary)
Electronic Combat (EC) (Continued)
SH-60: MH-60: HH-| MK 46 MOD 1C: 12 sorties | 14 sorties | 14 sorties
. . (360 (420 (420
60; MH-53 MJU-8A/B; MJU-
. .| flares) | rounds) | rounds)
27A/B; MJU-32B; - - - .
. . . 16 sorties | 32 sorties |48 sorties |PRI: W-517
FA-18, EA-18; AV- | MJU-53B; SM- (160 (320 (500 |SEC: MI Maritime
FLARE Exercise 8B; MPA; EA-6 875/ALE : >
rounds) | rounds) | rounds) [>12nm from land;
. . . 500 550 |ATCAAs
USAF Fixed Wing | ;7. myu-10; | # SOUeS | sorties | sorties
Aircraft e.g. F-15; F- MJU-206 (1,500 (5,000 (5,500
16; F-35; C-130 rounds) ’ ’
rounds) | rounds)
Strike Warfare (STW)
High Explosive 400 500 600
Bombs <500 Ibs | annually | annually | annually
High Explosive
Fixed Wing Aircraft, Bombs: 750 / 1,600 1,650 1,700
e.g. FA-18; AV-8B; | 1,000 Ibs/ 2,000 | annually | annually | annually
BOMBEX . . .
(LAND) B-1; B-2; B-52; F- Ibs FDM (R-7201)
15; F-16; F-22; F-35 Inert Bomb
. 1,800 2,800 3,000
A-10 Training Rounds I I I
< 2,000 Ibs annually | annually | annually
Total Sorties (1 1,000 1,300 1,400
aircraft per sortie):| sorties sorties sorties
Fixed Wing and
Rotary, e.g. FA-18;
MISSILEX AV-8B; F-15; F-16; |[TOW; MAVERICK; 30 60 70 FDM (R-7201)
A-G F-22; F-35; A-10; HELLFIRE annually | annually | annually
MH-60R/S; SH-60B;
HH-60H; AH-1
Fixed Wing and 20 OR 25 MM 16,500 | 20,000 | 22,000
Rotary, e.g. FA-18; CANNON rounds rounds rounds
GUNEX AV-8B; F-15; F-16; | 30 MM CANNON 0 1,500 1,500
A-G F-22; F-35; A-10; (A-10) rounds rounds FDM (R-7201)
MH-60R/S; SH-60B;| 40mm or 105mm 100 200 200
HH-60H; AH-1; AC-| CANNON (AC- d d d
130 130) rounds | rounds | rounds
Combat Search | SH-60; MH-60; HH- oL Tinan Morth Fled:
and Rescue 60; MH-53; CH-53; | NIGHT VISION |30 sorties |60 sorties | 75 sorties . .
(CSAR) C-17: C-130; V-22 SEC: Orote Point
’ ’ Airfield; Rota Airport
Air Warfare (AW)
360 720
. . . . . ) ; 840 |PRI: W-517
Air Combat Fixed ng. Alrcraft., .C.aptwe. A!r sorties of | sorties of sorties 2-4|SEC: M| Maritime.
e.g. FA-18; AV-8B; | Training Missile or 2-4 2-4 . .
Maneuvers (ACM) : . . . aircraft [>12nm from land;
F-15; F16; F-35. Telemetry Pod aircraft aircraft .
. . | per sortie |ATCAAs
per sortie | per sortie
Fixed Wing Aircraft 40 sorties | 80 sorties 100 |PRI: W-517
Air Intercept e FA_189 F-15: F: Search and Fire (2-4 (2-4 |sorties (2-[SEC: MI Maritime,
Control 9. 35’ ’ Control Radars | aircraft) | aircraft) |4 aircraft) |>12nm from land;
20 events |40 events |50 events ATCAAs
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

o -~ N
6 .2 0 0 Location
- System or 58 = =
c
Range Activity Platform Ordnance < £ c e (PRI=Primary:
S = 2 o SEC=Secondary)
< <
Air Warfare (AW) (Continued)
4 sorties | 6 sorties | 8 sorties
R (2-4 (2-4 (2-4
AIM-7 Spar!‘ow aircraft) | aircraft) | aircraft)
(Non Explosive). 4 6 @
20mm or 25 mm C N C N
cannon missiles; | missiles; | missiles;
MISSILEX / Fixed Wing Aircraft, ’ 1,000 1,500 2,000 [PRI: W-517
GUNEX e.g. FA-18; EA-18; rounds) | rounds) | rounds) [SEC: MI Maritime,
Air-to-Air AV-8B; F-35. TALD 4 sorties | 6 sorties | 8 sorties [>12nm from land;
tgt. . . (2-4 (2-4 (2-4 |ATCAAs
AIM-9 Sidewinder aircraft) | aircraft) | aircraft)
(HE)/AIM-120 (HE 4 (6 @
or Inert). 20mmor | . *. L C
25 mm cannon missiles; | missiles; | missiles;
’ 1,000 1,500 2,000
rounds) | rounds) | rounds)
PRI: W-517
MISSILEX | CVN,LHD,CG, |SIhr Sea Sparow (11 2 2 |SEC: MI Maritime,
Ship-to-Air DDG; BQM-74E. N (2 missile)|(2 missile)[>12nm from land;
RIM-67 SM-Il ER | missile) ATCAAS
Amphibious Warfare (AMW)
» 4 8 10
FIREX CG, DDG 5 Gunsand (HE) | 400 | (800 | (1,000 FDM (R-7201)
(Land) shells
rounds) | rounds) | rounds)
PRI: Tinian Military
Leased Area; Unai
Chulu, Dankulo and
Babui (beach) and
4-14 AAV/E_FV or Tinian Harbor; North
Amphibious LC%(\D/'/IE-AZRI’_C%S' 4 | 1event | 4 events | 4 events Field.
Assault 1 LHA or LHD, 1 o ! SEC: Apra Harbor;
. . H-53; 12 H-46 or 10| (assault, | (assault, | (assault, .
Marine Air LPD, 1LSD, 1 CGor - ) Reserve Craft Beach;
MV-22; 2 UH-1; 4 | offload, | offload, | offload, . .
Ground Task DDG, and 2 FFG. AH-1; 4 AV-8;  |backload)| backload) | backload) Polaris Point Beach
Force (MAGTF) Includes, tem or’ar (MWR) and Polaris
porary Point Field; Orote Point|
FARP construction. Airfield; Sumay Cove
and MWR Ramp;
Tipalao Cove and Dadi
Beach
PRI: Apra Harbor;
Reserve Craft Beach;
Polaris Point Beach
(MWR) and Polaris
Point Field; Orote Point
4_::\26X|/?E'i)\-/5or 2 events | 2 events Airfield; Field, Sumay
Amphibious Raid| 1 LHA or LHD, 1 LCAC: 0-2 LCU' 4 ) ) Cove and MWR
. ; 0- ; (raid, (raid, . o
Special Purpose | LPD, and 1 LSD. ) 0 Marina Ramp; Tipalao
. H-53; 12 H-46 or 10 offload, | offload, .
MAGTF Tailored MAGTF. - . Cove and Dadi Beach
MV-22; 2 UH-1; 4 backload) | backload) SEC: Tinian Military
AH-1, 4 AV-8 Leased Area; Unai
Chulu, Dankulo, and
Babui (beach) and
Tinian Harbor; North
Field.
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

c 0 o ) .
o .2 2 2 Location
Range System or R © ©
Activity Platform Ordnance < £ =~ A (PRI=Primary;
0 § ﬁ § SEC=Secondary)
Expeditionary Warfare
USMC Infantry
Company. AR, 2 events, | 5events of | 5 events of
UH-1; H-46 or MV-
. X 7-21 7-21 7-21
22; H-53; AAV, days/event | days/event | days/event
LAV, HMMWV, y y Y
TRUCK PRI: Guam; AAFB
Military USAF RED South; Finegayan
Operations HORSE 5.5§ mm 2 events, 4 events, 4 events, Communicaltion
in Theater SQUADRON: |blanks/Simulations 3-5 3-5 3-5 Annex; Barrigada
(MOUT) TRUCK, HMMWYV; days/event | days/event | days/event H.ousing; Northwest
Training MH-53; H-60 Field
Navy NECC 2 events, 4 events, 4 events, |[SEC: Tinian; Rota;
Company: 3-5 3-5 3-5 Saipan
HMWWYV, TRUCK days/event | days/event | days/event
Resewg;gl)./l ARNG 2 events, 4 events, 4 events,
Company: 3-5 3-5 3-5
HMWWYV, TRUCK days/event | days/event | days/event
Special Warfare
. .| M-16, M-4, M-249
S%*()ﬂgfg‘;ﬂ f'r SAW, M-240G, .50 2 3 3
. . cal, M-203 (5.56 (2,000 (3,000 (3,000 FDM (R-7201)
(TAC-P); RHIB; [7.62 mm/ .50 cal rounds) rounds) rounds)
Small Craft. ’ )
round/ 40mm HE)
SEAL 5.56 mm PRI: OPCQC and
Platoon/Squad; blanks/Simulations Navy Munitions Site
Direct Action|NECC 9mm (Orote Pt. 32 40 48 Breacher House
Platoon/Squad; Combat SEC: Tarague
usMc Qualification (;ﬁ;f‘?)o (;fﬁ(rf)o (;ﬁfr?)o Beach CQC and
onSauad; | Center- DFCA) (10,5 b NEW| (15 1b NEW [(19.5 Ib NEW[S oy Munitions Site
. . v c4) C4) ca) reacher House.
Platoon/Squad; (Navy Munitions
USAF Site Breaching
Platoon/Squad House)
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

S _g _g _g Location
. System or 5w © ©
Range Activity Platform Ordnance g g qE, - g N (PRI=Primary;
= § ﬁ § SEC=Secondary)
Special Warfare (SW) (Continued)
PRI: Guam; AAFB
SEAL South; Fipeggyan
Military Platoon/Squad; 6 Comm.unlca'tlon
Operations in EOD 5.56 mm events of| 8 events of | 10 events Anne.x, Barrlgada
Theater (MOUT) | Platoon/Squad; blanks/Simulations| "2 35 of 3-5  Housing; Navy
Training HMWWV- ays/event| days/event days/eventMunltlops Site
TRUCK‘ Breaching House
SEC: Tinian; Rota;
Saipan
SEAL
E'Oag’m/ Squad; PRI: Orote Pt. Airfield:
Platoon/Squad: Northwest A_irfield;
Parachute ARMY Square Rig or 6 12 12 (S)I;%e FPi:{e-Ig-;”aF;/I:nsggt'
Insertion Platoon/Squad Static Line A ’ ) ’
USAF pra Harbor, Navy
Platoon/Squad: Munitions Site
C-130: CH-46: ,H- Breacher House
60
SEAL
E'ggm”/ Squad; PRI: Orote Pt. Airfield:
Platoon/Squad: Northwest Field; Orote
ARMY ’ Pt. Triple Spot; Apra
Platoon/Squad; Square Rig or g:;%?\r’ Gab Gab
Insertion/ UsSMC Static Line; 104 150 150 SEC: Orote Pt. CQC:
Extraction Platoon/Squad; |Fastrope; Rappel; Fi - . ’
USAF SCUBA inegayan DZ; Haputo
Platoon/Squad: Beach; Munitions Site
quad: Breacher House;
RHIB; Small ; o
Craft',CRRC' H- Polaris Pt. Field; Orote
60: I-i-46 or MV- Pt. KD Range
22
SEAL
Platoon/Squad;
EOD PRI: FDM; Tinian;
Hydrographic Platoon/Squad; Tipalao Cove
Surveys USMC SCUBA 3 6 6 SEC: Haputo Beach; .
Platoon/Squad; Gab Gab Beach; Dadi
Small Craft; Beach
RHIB; CRRC; H-
60
SEAL
Platoon/Squad;
Breaching EOD Breach House (1.5
L Platoon/Squad; ’ 10 20 20 Navy Munitions Site
(Buildings, ARMY Ibs NEW C4 Breacher House
Doors) Pl . max/door)
atoon/Squad;
UsMC
Platoon/Squad;
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

USAR Engineer
Dozer, Truck,
Crane, Forklift,
Earth Mover,
HMMWYV. C-130;

H-53.

temporary FARP
construction and
operation)

5 _g ,g _g Location
.. System or 5 ® T ©
Range Activity Platform Ordnance g g g - ,,E, N (PRI=Primary:
zZ3 = =z SEC=Secondary)
Special/Expeditionary Warfare
PRI: Guam, Orote Pt.
Airfield; Orote Pt.
NECC EOD CQC,; Polaris Pt. Field;
Platoon/ Squad; Andersen South;
Land Demolitions|USMC EOD Northwest Field
(IED Discovery/ |Platoon/ Squad; IED Shapes 60 120 120 [SEC:
Disposal) USAF EOD Northern/Southern
Platoon/ Squad: Land Navigation Area;
HMWWYV; TRUCK Munitions Site
Breacher House;
Tinian MLA
PRI: Navy Munitions
NECC EOD Site EOD Disposal Site
Platoon/ Squad; (limit 3000 Ibs NEW
Land Demolitions|USMC EOD per UXO event)
(UXO Discovery/ |Platoon/ Squad; UXO 100 200 200 |SEC: AAFB EOD
Disposal) USAF EOD Disposal Site (limit 100
Platoon/ Squad: Ibs per event) and
HMWWYV; TRUCK Northwest Field (limit
20 Ibs NEW per event)
SEAL Company/
Platoon
USMC Company/
Platoon PRI: Northwest Field
. _— ARMY Company/ 5.56 mm SEC: Orote Pt. Airfield;
Seize Airfield Platoon blank/Simulations 2 12 12 Tinian North Field;
USAF Squadron Rota Airfield
C-130; MH-53; H-
60; HMWWYV;
TRUCK
USAF RED
HORSE
Squadron.
NECC SEABEE Exoediti
Company. _Expeaitionary
USMC Combat Airfield Rep_alr and . .
- . Operation PRI: Northwest Field
Airfield —Engineer i 1 12 12 [SEC: Orote Pt. Airfield;
Expeditionary |Company (includes £l Lrote FL AlrIeld,
Tinian North Airfield
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

Company/Platoon

o - N
62 0 0 Location
- System or 6T = =
Range Activity Platform Ordnance < £ c c (PRI=Primary;
S Z 2 2 SEC=Secondary)
< <
Special/Expeditionary Warfare (Continued)
SEAL
PR Sy orivwes
Intelligence, |[ARMY Night Vision; Hous:in . Figne avan
Surveillance, [Platoon/Squad; Combat Camera; C 9, gg
Reconnaissance |[USMC 5.56 mm 12 16 16 omm. Annex; Orote
. . . Pt. Airfield.
(ISR) Platoon/Squad; blanks/Simulation SEC: Tinian. Rota
USAF Sai én , ’
Platoon/Squad P
PRI: Guam, Northwest
ARMY Company/ 100 100 Field; Northern Land
Field Training Platoon Tents; Trucks; events. 2- 100 events, events. 2- Navigation Area
Exercise (FTX) NECC SEABEE HMMWYV; 3 dayé 2-3 days per 3 da);s SEC: Orote Pt.
Company/ Platoon Generators per event event per event Airfield; Polaris Pt.
Field; Tinian North
Field.
PRI: Apra Harbor;
Reserve Craft Beach;
Polaris Point Beach
(MWR) and Polaris
Point Field; Orote
Amphibious Point Airfield;
N S . HMMWYV; Trucks; Northwest Field;
on-Combatant [Shipping (1-LHD; Landing Craft 1 t S c d
Evacuation [1-LPD; 1-LSD) anding -ra svent, 2 2 umay Love an
Operation (NEO)|USMC Special (LCAC/ LCU); AAV/|3-10 days MWR Marina Ramp
LAV; H-46 or MV-22 SEC: Tinian Military
Purpose MAGTF L ) .
eased Area; Unai
Chulu, Dankulo, and
Babui (beach) and
Tinian Harbor; North
Field. Rota
Airfield/West Harbor
PRI: Northwest Field;
AAFB South; Northern
USMC and Southern Land
(&?\Ugy\ﬁﬁd Company/Platoon Trucks; 8 16 16 Navigation Area;
L Army HMWWV;AAV/LAV Tinian MLA SEC:
Navigation)

Finegayan Annex;
Barrigada Annex;

Orote Pt. Airfield;
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Table 2-8: Annual Training Activities in the MIRC Study Area (Continued)

Trucks; HMMWV;
MH-60

() () ()
6.2 2 2 Location
. System or R ® ®
c c c N .
Range Activity Platform Ordnance § £ £ - £ (PRI=Primary:
> § § ﬁ SEC=Secondary)
Special/Expeditionary Warfare (Continued)
PRI: Apra Harbor;
Reserve Craft Beach;
Polaris Point Beach
(MWR) and Polaris
- . ) Point Field; Orote Point
Humanitarian Arr?ph'lblous . HMMW.V’ Trucks; Airfield; Northwest
N Shipping (1-LHD; Landing Craft I
Assistance/ . ) 1 event, 3- Field; Sumay Cove and
- . 1-LPD; 1-LSD) (LCAC/ LCU); 2 2 .
Disaster Relief . . 10 days MWR Marina Ramp
gt USMC Special AAV/ LAV; H-46 or iine Iy
Operation (HADR) SEC: Tinian Military
Purpose MAGTF MV-22 . .
Leased Area; Unai
Chulu (beach) and
Tinian Harbor; North
Field; Rota
Airfield/West Harbor.
Force Protection / Anti-Terrorism
SEAL Platoon
ARMY Platoon PRI: Orote. Pt. Airfield
USMC Company/ Inner Apra Harbor;
Platoon 42 events. | 50 events 50 Northern and Southern
Embassy Trucks; HMMWV; 5.56 mm 1-2 da s’ 2.3 da s’ events, |Land Navigation Area
Reinforcement |helicopters, tilt- blanks/Simulations or evgnt or eveynt 2-3 days [SEC: Orote Pt. Triple
rotor, STOL fixed P P per event|Spot; Orote Pt. CQC;
wing aircraft; Kilo Wharf; Rota
LCAC or other Municipality.
landing craft
géﬁ)l:)r?quadron/ PRI: Guam, Northwest
NECC SEABEE Flelq; N_orthern ITand
75 Navigation Area;
Company/ Platoon 60 events,| 75 events, ;
Force Protection [USAR Engineer 5.56 mm 1-2 days |1-2 days per events, Barrigada Annex
blanks/Simulations 1-2 days |SEC: Orote Pt. Airfield;
Company/ Platoon per event event . R
Tents: Trucks: per event|Polaris Pt. !:leld, Tinian
HMMWV; llx\lA?Jrr:?ciH:llictj' rot
Generators pallty.
Navy Base PRI: Tarague Beach
Seczrity Shoot House and
USAF Security go |CATM Range; Polaris
S 80 events, Pt.; Northwest Field.
Anti-Terrorism |>guadron 556 mm 1 80 events, | events, |gec. o Wharf:
USMC FAST blanks/Simulations 1 day/event . ’
day/event Finegayan Comm.
Platoon day/event

Annex; Navy Munitions
Site; AAFB Munitions
Site; Rota Municipality.
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Table 2-9: Summary of Ordnance Use by Training Area in the MIRC Study Area’

Training Area and Ordnance Type

Number of Rounds Per Year

No Action

Alternative 1

Alternative 2

FDM (R-7201)

BOMBEX [A-G];

MISSILEX [A-G]; G

UNEX [A-G]; NSFS

Inert Bomb Training Rounds =< 2000 Ib

(nominal i.e., approximate weight of ordnance, 1,800 2,800 3,000
not weight of explosive charge)
Bombs (HE) < 500 Ib
(nominal i.e., approximate weight of ordnance, 400 500 600
not weight of explosive charge)
Bombs (HE) 750 / 1000 / 2000 Ib
(nominal i.e., approximate weight of ordnance, 1,600 1,650 1,700
not weight of explosive charge)
Missiles

30 60 70
[Maverick; Hellfire; TOW]
Cannon Shells (20 or 25 mm) 16,500 20,000 22,000
Cannon Shells (30 mm) 0 1,500 1,500
IAC-130 Cannon Shells

100 200 200
(40mm or 105mm)
5-inch Gun Shells 400 800 1,000
Small Arms

2,000 3,000 3,000

[56.56mm; 7.62mm; .50 cal; 40mm]
PRIMARY: Guam Maritime > 3 nm from
land TORPEX
SECONDARY: W-517
MK-48/MK-46/MK-50/MK-54 EXTORP 20 40 48
‘MK-46/ MK-50/MK-54 REXTORP 0 7 14
MK-84 SUS (Signal Under Surface Device, 20 40 48

Electro-Acoustic)
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Table 2-9: Summary of Ordnance Use by Training Area in the MIRC Study Area (Continued)

Training Area and Ordnance Type

Number of Rounds Per Year

No Action | Alternative 1

| Alternative 2

PRIMARY: W-517SECONDARY: Marianas
Maritime > 12 nm; ATCAAs

MINEX; BOMBEX [A-S]; MISSILEX [A-S; S-A; A-A;
S-S]; GUNEX [S-S; A-S]; CHAFFEX; FLAREX

Air Deployed Mines [MK-62; MK-56] (inert) 320 480 480
:\rn\;l},g]omb Training Rounds [MK-82 |; BDU-45; 48 72 90
MK-82/83/84 | GBU-31/32/38 JDAM 1 4 4
5-inch Gun Shells 160 320 400
HELLFIRE 0 2 2
76 mm Gun Shells 60 120 150
.50 cal MG 4,400 16,000 16,000
25 mm MG 1,600 8,000 8,000
7.62 mm MG 30,000 40,000 40,000
20 mm; 25 mm; 30 mm Cannon Shells 8,000 18,500 19,500
RR-144A/AL Chaff Canisters 520 740 920
RR-188 Chaff Canisters 1,500 5,000 5,500
MK-214; MK-216 Chaff Canisters 72 90 108
UKASIOD 1M 0B IIU2TAIS MU 281 | g
MJU-7; MJU-10; MJU-206 Flares 1,500 5,000 5,500
AIM-7 Sparrow 4 6 8
AIM-9 Sidewinder 4 6 8
AIM-120 AMRAAM 4 6 8
RIM-7 Sea Sparrow/ RIM-116 RAM / 2 4 6

RIM-67 SM Il ER
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Table 2-9: Summary of Ordnance Use by Training Area in the MIRC Study Area (Continued)

Training Area and Ordnance Type

Number of Rounds Per Year

No Action

Alternative 1

Alternative 2

PRIMARY: Marianas Maritime > 3 nm
SECONDARY: W-517

TRACKEX; GUNEX [S-S]

EER/IEER/AEER 103 106 115

5.56 mm; 7.62 mm; .50 cal; 40 mm 12,000 16,000 20,000
PRIMARY: W-517
SECONDARY: Marianas Maritime > 50 nm; SINKEX
ATCAAs
HARM 2 4 4
SLAM-ER 4 8 8
HARPOON 5 10 10
5-inch Gun Shells 400 800 800
HELLFIRE 2 4 4
MAVERICK 8 16 16
GBU-12 10 20 20
GBU-10 4 8 8
MK-48 1 2 2
Underwater Demolitions [100 Ib NEW] 2 4 4
PRIMARY: Agat Bay (10 Ib NEW max)
SECONDARY: Apra Harbor (10 Ib NEW Underwater Demolition
max)
5—-10 Ib NEW 22 30 30
PRIMARY: Agat Bay (10 Ib NEW max)

Floating Mine Neutralization

SECONDARY: Piti (10 Ib NEW max)
5-10 Ib NEW 8 20 20

' Baseline ordnance expenditure estimates were made from review of FY2003-2007 Service records, databases, schedules,

and estimates.
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Table 2-10: Summary of Sonar Activity by Exercise Type in the MIRC Study Area

Exercise Type

No Action

Alternative 1 Alternative 2

Multi-Strike Group: One; [3]
CSG; April — September;
[10] Days

Activity Guidelines Per

CSG: [4] SQS-53; [1] SQS-56 ; [2] Dips per

hour; [16] DICASS per hour; Reset Time -12 hours

Events Per Year

0 or 1 (One Multi-Strike
Group Exercise or One
Joint Expeditionary

Exercise)
SQS-53 1705 hours 1705 hours 1705 hours
SQS-56 77 hours 77 hours 77 hours
AQS-22 288 dips 288 dips 288 dips
DICASS 1282 1282 1282
Sub BQQ 0 0 0
LFA LFA support activity conducted in accordance with LFA FEIS

SINKEX : Two [2] Day Event

Activity Guidelines: Sonar Hours in TRACKEX/TORPEX below

Events Per Year 1 2 2
DICASS 100 200 200
MK-48 (HE) 1 2 2

Joint Expeditionary: One [1]
CSG + ESG; [10] Days

Activity Guidelines: [3]
Sonobuoys in TRACKE

SQS-53; [1] SQS-56; Sonar Hours and
XITORPEX below

Events Per Year

0 or 1 (One Multi-Strike
Group Exercise or One
Joint Expeditionary
Exercise)

Fleet Strike Group: One [1]
CSG; [7] Days

Activity Guidelines: [4]
Sonobuoys in TRACKE

SQS-53; [1] SQS-56; Sonar Hours and
X/TORPEX below

Events Per Year

0

0 1

Integrated ASW: One [1]
CSG; [5] Days

Activity Guidelines: [4]
Sonobuoys in TRACKE

SQS-53; [1] SQS-56; Sonar Hours and
X/ITORPEX below

Events Per Year

0

0
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Table 2-10: Summary of Sonar Activity by Exercise Type in the MIRC Study Area (Continued)

Exercise Type

No Action

Alternative 1

Alternative 2

Ship Squadron ASW: One
[1] DESRON; [5] Days

Activity Guidelines: [4]
Sonobuoys in TRACKE

X/TORPEX below

SQS-53; [1] SQS-56; Sonar Hours and

Events Per Year

0

0

1

MAGTF Exercise
(STOM/NEO)

Activity Guidelines: [2]
Sonobuoys in TRACKE

X/TORPEX below

SQS-53; [1] SQS-56; Sonar Hours and

Events Per Year

1

4

4

ASW TRACKEX (SHIP): One
[1] Reset, One [1] Day Event

Activity Guidelines: [2] SQS-53, [1] SQS-56; Reset Time - 8 hours (sub
target), 4 hours (non-sub target); [3] 53, 'z Time Active, [1] 56, /2 Time

Active
Events Per Year 10 30 60
SQS-53 120 hours 360 hours 720 hours
SQS-56 20 hours 60 hours 120 hours
ASW TRACKEX (HELO): Activity Guidelines: [2] HELO; [1] Dipping HELO 2 dips per hour;

One [1] Reset, One [1] Day
Event

Reset Time - 8 hours (sub target), 4 hours (non-sub target)

Events Per Year 9 18 62
AQS-22 144 dips 288 dips 576 dips
DICASS 36 72 144

ASW TRACKEX (MPA): One
[1] Reset, [1] Day Per Event

Activity Guidelines: [1] MPA; Reset Time - 8 hours (sub target), 4

hours (non-sub target)

Events Per Year 5 8 17
DICASS 50 80 170
EER/IEER/AEER 5 8 17

ASW TORPEX (SUB): One
[1] Reset, [1] Day Per Event;
[1] EXTORP Per Event

Activity Guidelines: [1] SSN or SSGN; Reset Time - 8 hours (sub
target), 4 hours (non-sub target)

Events Per Year 5 10 12
Sub BQQ 6 hours 12 hours 15 hours
MK-48 EXTORP 20 40 48
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Table 2-10: Summary of Sonar Activity by Exercise Type in the MIRC Study Area (Continued)

Exercise Type

No Action

Alternative 1

Alternative 2

ASW TORPEX (SHIP): One [1]
Reset, [1] Day per Event; [1]
REXTORP

Activity Guidelines: [2] SQS-53, [1] SQS-56; Reset Time - 8 hours
(sub target), 4 hours (non-sub target); 2 Time Active

One [1] Reset, One [1] Day
Event; [1] REXTORP

Events per Year 0 3 6
SQS-53 0 8 hours 16 hours
SQS-56 0 4 hours 8 hours
REXTORP 0 3 6

ASW TORPEX (MPA/HELO): |Activity Guidelines: [2] HELO; [1] Dipping HELO; [1] MPA; Reset

Time - 8 hours (sub target), 4 hours (non-sub target)

Events per Year 0 4 8
AQS-22 0 16 dips 32 dips
DICASS 0 20 40
REXTORP 0 4 8

Portable Underwater Tracking
Range

Activity Guidelines: [4] MK-84 Range Pinger; [7] Transponders;
Exercise Time — 8 hours; Reset Time — 24 hours.

PUTR Range Days

0

35

35
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CHAPTER 3
AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

This chapter describes existing environmental conditions for resources potentially affected by the
Alternatives described in Chapter 2. This chapter also identifies and assesses the environmental
consequences of the Alternatives. The affected environment and environmental consequences are
described and analyzed according to categories of resources.

The Navy has embraced its stewardship responsibilities for the rich variety of natural resources at land
and sea, managing them for multiple use, sustained yield, biodiversity, and ecosystem services. The Navy
adopts an ecosystems management at land and sea, a management strategy based on the application of
appropriate scientific methodologies focused on levels of biological organization which encompass the
essential processes, functions and interactions among organisms and their environment. "Ecosystem"
means a dynamic complex of plant, animal and micro-organism communities and their non-living
environment interacting as a functional unit. Ecosystem management is a focus from sustaining the
current viability of systems to one of sustaining the viability of systems now and into the future by
bringing ecosystem capabilities, social, and economic needs into closer alignment. Therefore, the Navy
recognizes that impacts to particular resource areas analyzed in this EIS/OEIS (listed below) can affect
other resource areas within the ecosystem. For example, an effect on water quality may potentially impact
fish populations by altering primary productivity. In other words, the Navy recognizes that impacts to one
resource area can influence other ecological processes. Ecosystem management is only successful when
management decisions reflect understanding and awareness of the principles that result in resource
sustainability.

Through the consideration of local and global effects to the ecosystems within the MIRC, as well as
interrelated impacts to individual resource areas, this EIS/OEIS is consistent with the ecosystems
management approach in the environmental impact analysis process. The affected environment and
environmental consequences are described and analyzed according to categories of resources. The
categories of resources addressed in this EIS/OEIS are:

Resource Section Resource Section

Geology, Soils, and Bathymetry 3.1 Hazardous Materials 3.2
Water Quality 3.3 Air Quality 3.4
Airborne Noise 35 Marine Communities 3.6
Marine Mammals 3.7 Sea Turtles 3.8
Fish and Essential Fish Habitat 3.9 Seabirds and Shorebirds 3.10
Terrestrial Species and Habitats 3.11 Land Use 3.12
Cultural Resources 3.13 Transportation 3.14
Demographics 3.15 Regional Economy 3.16
Recreation 317 cE:rk:\iTic;?:r:nental Justice and Protection of 318
Public Health and Safety 3.19
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3.1 GEOLOGY, SOILS, AND BATHYMETRY

This section addresses terrestrial earth resources: geologic formations, topography, soil resources, and
geologic hazards (e.g., seismic activity, liquefaction) of the MIRC. A brief overview of marine geology
and bathymetry of the MIRC Study Area is also provided.

The major earth resources of an area are its bedrock and soils. For the purpose of this EIS/OEIS, the terms
soil and rock refer to unconsolidated and consolidated materials, respectively. Earth resources also
include mineral deposits, significant landforms, tectonic features and paleontological remains (i.e.,
fossils). Geologic resources can have scientific, economic, and recreational value, and some can pose
hazards to human endeavors. The location, extent and sensitivity of paleontological resources in the
MIRC are unknown'. Because training in the MIRC will not require excavations into subsurface geologic
units, adverse impacts to paleontological resources would not occur. For this reason, paleontological
resources will not be evaluated herein.

The bathymetry, sediments, and soils of an area are its general bottom features, soil, and sediments. These
materials include sediments and rock outcroppings in the nearshore and open ocean underwater
environment. Bathymetry is also referred to as seafloor topography.

3.1.1 Introduction and Methods

The assessment of geology, soils, and bathymetry in the MIRC was conducted by reviewing available
literature including previously published NEPA documents for actions in the MIRC and surrounding area.
A site-specific geotechnical investigation was not undertaken for this EIS/OEIS. Information on marine
geology and bathymetry of the MIRC was taken from the Marine Resources Assessment (MRA) for the
Marianas Operating Area (DoN 2005).

Potential geology and soils impacts are limited to elements of current and proposed activities that could
affect onshore land forms or that could be affected by geologic hazards. Aircraft training activities are not
expected to have substantial effects on geology and soils. Potential soil contamination issues are
addressed in Section 3.2 (Hazardous Materials and Wastes). Potential bay and ocean sediment
contamination issues are addressed in Section 3.3 (Water Quality).

Impacts on geology, soils, and bathymetry can be direct or indirect. Direct impacts result from physical
soil disturbances or topographic alterations, while indirect impacts include risks to individuals from
geologic hazards. Factors considered in determining whether an impact would be significant include the
potential for substantial change in soil stability and physical effects on ocean bottom sediments and
natural ocean processes (e.g., sedimentation and currents). An impact to geologic resources would be
considered significant if the action would have the potential to disrupt geologic features, or if actions
were to be affected by potential geologic hazards. Impacts would be considered significant if the action
would result in substantial erosion as a result of disturbance of the ground surface by training activities.

! Although there are limited published accounts of fossil crabs and algae from Guam, and karsts on islands sometimes have fossil
bird remains, information on paleontological resources is limited in the MIRC Study Area.
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3.1.1.1 Regulatory Framework

3.1.1.1.1 Federal Laws and Regulations

There are no Federal laws or regulations applicable to geological resources and soils in the MIRC Study
Area and to effects caused by the proposed training activities. To address geologic hazards, zoning
considerations and local building codes aim to improve the seismic safety of existing buildings.

3.1.1.1.2 Territory and Commonwealth Laws and Regulations

The government of Guam has established a Soils and Water Conservation Program as defined in Chapter
26 of Title 17 of the Guam Code Annotated (GCA) as authorized by Public Law 28-179. The program is
administered by the University of Guam. This regulation promotes the Territory of Guam’s soil and water
conservation policy in an effort to prevent erosion and water management problems; conserves and
improves the use of the Territory’s land and water resources; establishes Soil and Water Conservation
Districts; and affirms the University of Guam’s role as the Territory’s lead soil conservation agency.
Conservation programs are also administered by the Public Utility Agency of Guam and the Guam
Environmental Protection Agency (GEPA).

The CNMI has Earthmoving and Erosion Control Regulations (CR) Vol. 15, No. 10, October 15, 1993)
(CNMI Environmental Protection Act, Public Law 3-23, 2 Northern Mariana Islands Commonwealth
Code [CMC] 88 3101 to 3134, and 1 CMC 8§ 2601 to 2605) that establish a permit process for
construction activities, identify investigations and studies that are required prior to construction and
design, and establish standards for grading, filling, and clearing.

3.1.1.2 Warfare Training Areas and Associated Geological Resource Stressors

Aspects of the proposed training likely to act as stressors to geological resources and soils were identified
through analysis of training activities and specific activities included in the alternatives. This analysis is
presented in Table 3.1-1. An impact analysis is provided in Section 3.1.3.

3.1.2 Affected Environment

The Mariana Islands are stratovolcanoes created by subduction of the Pacific Plate beneath the Philippine
Plate. The islands are located west and parallel with the Mariana Trench, which reaches a depth of nearly
36,000 ft, (approximately 10,970 m) in the western Pacific (WestPac) (DoN 2003).

The geology of the individual islands is largely dependent on the degree of recent volcanism. The older
southern islands (Guam, Rota, Tinian, Agrigan, Saipan, and FDM) generally consist of a volcanic core
that is covered by coralline limestone in layers up to several hundred meters thick. In general, the original
volcanoes subsided beneath the ocean surface, allowing the coral formations to grow, which ultimately
formed the limestone caps on these southern islands. Alternating sea level heights and wave action
formed the limestone plateaus at various elevations. Uplifting of the Philippine Plate resulted in the
limestone caps being pushed several hundred meters above sea level. The volcanic core is exposed in
some areas through either recent volcanic activities or erosion.
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Table 3.1-1;: Warfare Training and Potential Stressors to Geological Resources

Range Activity Location Potential Potential Activity Effect on
Stressor Geological Resources and Soils
Anti-Submarine Warfare (ASW)
PRI: W-517
ASW TRACKEX (Ship) SEC: MI Maritime, > None None
3 nm from land
PRI: Ml Maritime, >
ASW TRACKEX 3 nm from land
: None None
(Submarine)
SEC: W-517
PRI: W-517
ASW TRACKEX Sonobuoys Disturbance of bottom sediments from
(Helicopter) SEC: MI Maritime, > sonobuoys settling on ocean floor
3 nm from land
PRI: W-517
Disturbance of bottom sediments from
ASW TRACKEX (MPA) SEC: MI Maritime, > Sonobuoys sonobuoys settling on ocean floor
3 nm from land
ASW TORPEX gﬁlml\fﬂrlol\rﬂe}ggr;e z Disturbance of bottom §ediments from
. Ordnance torpedo fragments settling on ocean
(Submarine) floor
SEC: W-517
_ g Eg“ﬂgma}gﬂge’ > Disturbance of bottom §ediments from
ASW TORPEX (Ship) Ordnance torpedo fragments settling on ocean
SEC: W-517 floor
ASW TORPEX gi%m;me}gﬂge > Ordnance Disturbance of bottom sediments from
) torpedo fragments and sonobuoys
(MPA/Helicopter) Sonobuoys settling on ocean floor
SEC: W-517
Mine Warfare (MIW)
PRI: W-517
Disturbance of bottom sediments from
MINEX SEC: MI Maritime, > Ordnance ordnance settling on ocean floor
12 nm from land
PRI: Agat Bay
Underwater Demolition Explosives Disturbance of bottom sediments
SEC: Apra Harbor
Floating Mine PRI Pit . . .
Neutralization Explosives Disturbance of bottom sediments
SEC: Agat Bay
Surface Warfare (SUW)
PRI: W-517, > 50
nm from land Disturbance of bottom sediments from
SINKEX Explosives explosive detonations and from
SEC: Ml Maritime, > | Ordnance expended training materials settling on
50 nm from land; ocean floor
ATCAAs
PRI: W-517, > 50
BOMBEX nm from land Disturbance of bo_ttom sediments from
Ordnance ordnance detonations and expended

(Air-to-Surface)

SEC: M| Maritime, >
50 nm from land;
ATCAAs

training materials settling on ocean floor
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Table 3.1-1: Warfare Training and Potential Stressors to Geological Resources (Continued)

Range Activity Location Potential Potential Activity Effect on
Stressor Geological Resources and Soils
Surface Warfare (SUW) (Continued)
PRI: W-517, > 50
MISSILEX nm from land Disturbance c_)f _bottom sc_adimentsf from
(Air-to-Surface) SEC: MI Maritime, > Ordnance expended training materials settling on
) the ocean floor
50 nm from land;
ATCAAs
PRI: W-517
BOMBEX 3 Disturbance (_)f _bottom se_diments_ from
X SEC: MI Maritime, > | Ordnance expended training materials settling on
(Air-to-Surface) Inert Only 12 .
nm from land; the ocean floor
ATCAAs
PRI: W-517
MISSILEX Disturbance of bottom sediments from
(Air-to-Surface CATMEX) | SEC: MI Maritime, > | Ordnance expended training materials settling on
Inert Only 12 nm from land; the ocean floor
ATCAAs
GUNEX PRI: W-517 Disturbance of bottom sediments from
(Sqrface—to-Surface, SEC: MI Maritime, > Ordnance expended training materials settling on
Ship) the ocean floor
12 nm from land
GUNEX gilml\fllrloma:ggr;e > Disturbance of bottom sediments from
(Surface-to-Surface, Ordnance expended training materials settling on
Small Arms) SEC: W-517 the ocean floor
PRI: W-517
GUNEX 3 Disturbance qf .bottom sgdimentg from
. SEC: MI Maritime, > | Ordnance expended training materials settling on
(Air-to-Surface) .
12 nm from land; the ocean floor
ATCAAs
Vls_lt, Board! _Search and PRI: Apra Harbor
Seizure/Maritime
Interception Operation . - None None
(VBSS/MIO) SEC: MI Maritime
Electronic Combat (EC)
PRI: W-517
Disturbance of bottom sediments from
CHAFF Exercise SEC: MI Maritime, > | Chaff cartridges settling of expended training materials
12 nm from land; on ocean floor
ATCAAs
PRI: W-517
Disturbance of bottom sediments from
FLARE Exercise SEC: MI Maritime, > | Flares settling of expended training materials
12 nm from land; on ocean floor
ATCAAs
Strike Warfare (STW)
BOMBEX FDM (R-7201) Ordnance Soil disturbance/suspension of soil/soil
(Land) loss
MISSILEX FDM (R-7201) Ordnance Soil disturbance/suspension of soil/soil
(Air-to-Ground) loss
GUNEX FDM (R-7201) Ordnance Soil disturbance/suspension of soil/soil

(Air-to-Ground)

loss
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Table 3.1-1: Warfare Training and Potential Stressors to Geological Resources (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Geological Resources and Soils

Strike Warfare (STW) (Continued)

Combat Search and
Rescue (CSAR)

PRI: Tinian North
Field, Guam
Northwest Field

SEC: Orote Point
Airfield, Rota Airport

Troop Movements

Soil disturbance/suspension of soil/soil
loss

Air Warfare (AW)

Air Combat Maneuvers

PRI: W-517

SEC: MI Maritime, > | None None
(ACM) 12 nm from land;

ATCAAs

PRI: W-517
Air Intercept Control SEC: MI Maritime, > | None None

12 nm from land;

ATCAAs

PRI: W-517

Disturbance of bottom sediments from

Ml.SSILE.X/GUNEX SEC: MI Maritime, > | Ordnance expended training materials settling on
(Air-to-Air) .

12 nm from land; the ocean floor

ATCAAs

PRI: W-517
MISSILEX N Disturbance (_)f _bottom se_diments_ from
(Ship-to-Air) SEC: MI Maritime, > | Ordnance expended training materials settling on

12 nm from land;
ATCAAs

the ocean floor

Amphibious Warfare (AMW

FIREX (Land)

FDM (R-7201)

Vessel Movements
Ordnance

Beach erosion, siltation and formation
of sediment plumes

Soil disturbance/suspension of soil/soil
loss

Amphibious Assault
Marine Air Ground Task
Force (MAGTF)

PRI: Tinian MLA,;
Unai Chulu,
Dankulo and Babui
(beach) and Tinian
Harbor: North Field

SEC: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Sumay Cove and
MWR Ramp;
Tipalao Cove and
Dadi Beach

Vessel Movements
Vehicle and Troop
Movements
Ordnance

Beach erosion, siltation and formation
of sediment plumes

Soil disturbance/suspension of soil/soil
loss
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Table 3.1-1: Warfare Training and Potential Stressors to Geological Resources (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Geological Resources and Soils

Amphibious Warfare (AMW

(Continued)

Amphibious Raid
Special Purpose MAGTF

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Sumay Cove and
MWR Ramp;
Tipalao Cove and
Dadi Beach

SEC: Tinian MLA;
Unai Chulu,
Dankulo and Babui
(beach) and Tinian
Harbor: North Field

Vessel Movements
Vehicle and Troop
Movements
Ordnance

Beach erosion, siltation and formation
of sediment plumes

Soil disturbance/suspension of soil/soil
loss; localized erosion

Expeditionary Warfare

Military Operations in
Urban Terrain (MOUT)
Training (USMC Infantry,
USAF RED HORSE
Squadron, Navy NECC
Company, Army Reserve,
GUARNG)

PRI: Guam; AAFB
South; Finegayan
Communication
Annex; Barrigada
Housing; Northwest
Field

SEC: Tinian, Rota,
Saipan

Vehicle and Troop
Movements
Ordnance

Soil disturbance/suspension of soil/soil
loss; localized erosion

Special Warfare

Direct Action
(SEAL Tactical Air
Control Party)

FDM (R-7201)

Vessel and Troop
Movements
Ordnance

Soil disturbance/suspension of soil/soil
loss; localized erosion

Direct Action

(SEAL, NECC, USMC,
Army, USAF
Platoon/Squad)

PRI: OPCQC and
NMS Breacher
House

SEC: Tarague
Beach CQC and
NMS Breacher
House

Vehicle and Troop
Movements
Explosives
Ordnance

Soil disturbance/suspension of soil/soil
loss; localized erosion

Military Operations in
Urban Terrain (MOUT)
Training (SEAL, EOD

Platoon/Squad)

PRI: Guam; AAFB
South; Finegayan
Communication
Annex; Barrigada
Housing; NMS
Breacher House

SEC: Tinian, Rota,
Saipan

Vehicle and Troop
Movements
Ordnance

Soil disturbance/suspension of soil/soil
loss; localized erosion

Parachute Insertion
(SEAL, EOD, USAF, Army
Platoon/Squad)

PRI: Orote Point
Airfield; Northwest
Field; Orote Point
Triple Spot

SEC: Finegayan
DZ; Apra Harbor;
NMS Breacher
House

Troop Movements

Soil disturbance/suspension of soil/soil
loss; localized erosion
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Table 3.1-1: Warfare Training and Potential Stressors to Geological Resources (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Geological Resources and Soils

Special Warfare (Continued

)

Insertion/Extraction
(SEAL, EOD, Army,
USMC, USAF
Platoon/Squad)

PRI: Orote Point
Airfield; Northwest
Field; Orote Point
Triple Spot; Apra
Harbor; Gab Gab
Beach

SEC: Finegayan
DZ; Haputo Beach;
NMS Breacher
House; Polaris
Point Field; Orote
Point KD Range

Vessel Movements
Troop Movements

Beach erosion, siltation and formation
of sediment plumes

Soil disturbance/suspension of soil/soil
loss; localized erosion

Hydrographic Surveys
(SEAL, EOD, USMC
Platoon/Squad)

PRI: FDM; Tinian;
Tipalao Cove

SEC: Haputo
Beach; Gab Gab
Beach; Dadi Beach

Vessel Movements

Beach erosion, siltation and formation
of sediment plumes

Soil disturbance/suspension of soil/soil
loss

Breaching

(Buildings, Doors)

(SEAL, EOD, USMC, Army
Platoon/Squad)

NMS Breacher
House

Explosives

Soil disturbance/suspension of soil/soil
loss; localized erosion

Special/Expeditionary Warfare

Land Demolitions

(IED Discovery/Disposal)
(NECC EOD, USMC EOD,
USAF EOD
Platoon/Squad)

PRI: Guam; Orote
Point Airfield; Orote
Point CQC; Polaris
Point Field;
Andersen South;
Northwest Field

SEC: NLNA/SLNA;
NMS Breacher
House; Tinian MLA

Vehicle Movements
Explosives

Soil disturbance/suspension of soil/soil
loss; localized erosion

Land Demolitions

(UXO Discovery/Disposal)
(NECC EOD, USMC EOD,
USAF EOD
Platoon/Squad)

PRI: NMS EOD
Disposal Site (limit
3000 Ibs NEW per
UXO event)

SEC: AAFB EOD
Disposal Site (limit
100 Ibs NEW per
event) and
Northwest Field
(limit 20 Ibs NEW
per event)

Vehicle Movements
Explosives

Soil disturbance/suspension of soil/soil
loss; localized erosion

Seize Airfield

(SEAL, USMC, Army
Company/Platoon; USAF
Squadron)

PRI: Northwest
Field

SEC: Orote Point
Airfield; Tinian
North Field; Rota
Airfield

Vehicle and Troop
Movements
Ordnance (inert)

Soil disturbance/suspension of soil/soil
loss; localized erosion
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Table 3.1-1: Warfare Training and Potential Stressors to Geological Resources (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Geological Resources and Soils

Special/Expeditionary Warfare (Continued)

Airfield Expeditionary
(USAF RED HORSE
Squadron, NECC
SEABEE Company,

PRI: Northwest
Field

Vehicle and Troop

Soil disturbance/suspension of soil/soil

USMC Combat Engineer S_Ec: O.ro_te_ Point Movements loss; localized erosion
Company. USAR Airfield; Tinian
pany, North Field
Engineer)
PRI: Guam;

Intelligence, Surveillance,
Reconnaissance (ISR)
(SEAL, Army, USMC,
USAF Platoon/Squad)

Northwest Field;
Barrigada Housing;
Finegayan
Communications
Annex; Orote Point
Airfield

SEC: Tinian; Rota;
Saipan

Troop Movements
Ordnance (inert)

Soil disturbance/suspension of soil/soil
loss

Field Training Exercise
(FTX)

(Army, NECC SEABEE
Company/Platoon)

PRI: Guam;
Northwest Field;
NLNA

SEC: Orote Point
Airfield; Polaris
Point Field; Tinian
North Field

Vehicle and Troop
Movements

Soil disturbance/suspension of soil/soil
loss; localized erosion

Non-Combatant
Evacuation Operation
(NEO)

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Northwest Field;
Sumay Cove and
MWR Marina Ramp

SEC: Tinian MLA;
Unai Chulu,
Dankulo, and Babui
(beach) and Tinian
Harbor: North Field;
Rota Airfield/West
Harbor

Vessel Movements
Vehicle and Troop
Movements

Beach erosion, siltation and formation
of sediment plumes

Soil disturbance/suspension of soil/soil
loss; localized erosion

Maneuver
(Convoy, Land
Navigation)

PRI: Northwest
Field, Andersen
South; NLNA/SLNA;
Tinian MLA

SEC: Finegayan
Annex; Barrigada
Annex; Orote Point
Airfield

Vehicle and Troop
Movements

Soil disturbance/suspension of soil/soil
loss; localized erosion
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Table 3.1-1: Warfare Training and Potential Stressors to Geological Resources (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Geological Resources and Soils

Special/Expeditionary Warfare (Continued)

Humanitarian Assistance/
Disaster Relief (HADR)
Operation

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Northwest Field;
Sumay Cove and
MWR Marina Ramp

SEC: Tinian MLA;
Unai Chulu (beach)
and Tinian Harbor;
North Field; Rota
Airfield/West Harbor

Vessel Movements
Vehicle Movements

Beach erosion, siltation and formation
of sediment plumes

Soil disturbance/suspension of soil/soil
loss; localized erosion

Force Protection / Anti-Terr

orism

Embassy Reinforcement
(SEAL, Army Platoon,
USMC Company/Platoon)

PRI: Orote Point
Airfield: Inner Apra
Harbor:
NLNA/SNLA

SEC: Orote Point
Triple Spot; Orote
Point CQC; Kilo
Wharf; Rota
Municipality

Vehicle and Troop
Movements
Ordnance (inert)

Soil disturbance/suspension of soil/soil
loss; localized erosion

Force Protection

(USAF Squadron, NECC
SEABEE
Company/Platoon, USAR
Engineer
Company/Platoon)

PRI: Guam;
Northwest Field,
NLNA; Barrigada
Annex

SEC: Orote Point
Airfield; Polaris
Point Field; Tinian
North Field; Rota
Municipality

Vehicle and Troop
Movements
Ordnance (inert)

Soil disturbance/suspension of soil/soil
loss; localized erosion

Anti-Terrorism

(Navy Base Security,
USAF Security Squadron,
USMC FAST Platoon)

PRI: Tarague
Beach Shoot House
and CATM Range;
Polaris Point;
Northwest Field

SEC: Kilo Wharf;
Finegayan
Communications
Annex; NMS; AAFB
MSA; Rota

Municipality

Vehicle and Troop
Movements
Ordnance (inert)

Soil disturbance/suspension of soil/soil
loss; localized erosion
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The northern islands (north of FDM) are generally younger and have not experienced periods of
submergence; therefore, they lack thick limestone caps. Sarigan has no known historical eruptions. Three
earthquakes of magnitude greater than 6.5 on the Richter scale occurred in the Mariana Islands within the
past 15 years: (1) an earthquake of magnitude 7.4 on the Richter scale occurred in 2007 approximately
175 miles (mi) northwest of Farallon de Pajaros, (2) an earthquake of magnitude 7.1 on the Richter scale
occurred in the Mariana Islands in 2002, and (3) an earthquake of magnitude 7.8 on the Richter scale
occurred south of Guam in 1993 (U.S. Geological Survey [USGS] 2008). Anatahan continues to be
volcanically active. During the 2008 eruption, ash plumes extended for approximately 60 miles (100 km).
Guguan had a single historic eruption in 1883. Alamagan is suspected to have had two historic eruptions
in 1864 and 1887. Pagan has had 19 historic eruptions, the most recent in 2006. Agrigan has had a single
known historic eruption in 1917. Asuncion is considered volcanically active with the most recent eruption
in 1906. Maug is comprised of three small islands that are the rim of a submerged summit crater;
however, there are no historic eruptions. Farallon de Pajaros, also called Uracas, is the northernmost
island of CNMI and most recently erupted in 1967 (DoN 2003).

All of the islands in the archipelago have some nearshore coral reef development. Some islands have only
a narrow fringing reef system, while others such as Saipan have extensive reef flats extending seaward for
hundreds of meters. The islands in the chain are not at high risk for tsunami due to the absence of a shoal
for seismic waves to crest upon. Earthquakes of low magnitude occur throughout the year in the Mariana
Islands as two sections of the ocean floor collide and one slides beneath the other at the nearby Mariana
Trench.

The MIRC Study Area for geological resources analyzed in this EIS/OEIS extends outside the U.S.
territorial sea or beyond 12 nm (22 km) of the shore as it relates to training and RDT&E activities in the
MIRC. The open ocean training areas are subject to analysis under E.O. 12114. Portions of potentially
affected inner sea range within these boundaries are also subject to analysis under NEPA.

The Mariana Islands are volcanic islands developed west of the Mariana Trench, an active subduction
zone where one section of the ocean crust is pushed beneath another. Coralline limestone covers much of
each island, in some cases in a layer several hundred meters thick. Soils developed on volcanic rock tend
to be poorly drained clays, while soils developed on limestone are usually shallow and highly porous.
Surface water bodies and streams can only exist in regions with enough clay to prevent water from
draining through to the porous rock below (DoN 1999).

Marine Geology and Bathymetry. The MIRC Study Area is located at the intersection of the Philippine
and Pacific crustal plates, atop what is believed to be the oldest seafloor on the planet dating to the
Jurassic era. The collision of the two plates has resulted in the subduction of the Pacific Plate beneath the
Philippine Plate forming the Mariana Trench (Figure 3.1-1)°. The Mariana Trench is over 1,410 mi (2,269
km) long and 71 mi (114 km) wide (Figure 3.1-2). The deepest point in the trench and on Earth,
Challenger Deep, is found 338 mi (544 km) southwest of Guam in the southwestern extremity of the
trench (DoN 2005).

% The asthenosphere is a weak part of earth's mantle: a weak zone in the upper part of the Earth's mantle where rock can be deformed in response
to stress, resulting in movement of the overlying crust.
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Figure 3.1-1: Subduction of Pacific Plate

Thermocline. The water column in the MIRC Study Area contains a well-mixed surface layer ranging
from approximately 300 to 410 ft (90 to 125 meters [m]). Immediately below the mixed layer is a rapid
decline in temperature to the cold deeper waters. Unlike more temperate climates, the thermocline is
relatively stable, rarely turning over and mixing the more nutrient waters of the deeper ocean in to the
surface layer. This constitutes what has been defined as a “significant” surface duct (a mixed layer of
constant water temperature extending from the sea surface to 100 ft [30 m] or more), which influences the
transmission of sound in the water. This factor has been included in the acoustic exposure modeling
analysis for marine mammals, discussed in detail in Section 3.7 (Marine Mammals).

The seafloor of the MIRC Study Area region is characterized by the Mariana Trench, the Mariana
Trough, ridges, numerous seamounts, hydrothermal vents, and volcanic activity. Two volcanic arcs, the
West Mariana Ridge (a remnant volcanic arc) and the Mariana Ridge (an active volcanic arc) are
separated by the Mariana Trough. The Mariana Trough formed when the oceanic crust in this region
began to spread between the ridges four million years ago. The Mariana Trough is spreading at a rate of
less than 0.4 inch [in.] (1 centimeter [cm]) per year in the northern region and at rates up to 1.2 in (3 cm)
per year in the center of the trough. The Mariana archipelago is located on the Mariana Ridge, 99 to 124
mi (159 to 200 km) west of the Mariana Trench subduction zone. The Mariana archipelago comprises 15
volcanic islands: Guam, Rota, Tinian, Saipan, FDM, Aguijan, Anatahan, Sarigan, Guguan, Alamagan,
Pagan, Agrigan, Asuncion, Maug, and Farallon de Pajaros. Approximately 497 mi (795 km) separate
Guam from Farallon de Pajaros (DoN 2005).
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Figure 3.1-2: Seafloor Beneath the Mariana Islands
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The islands north of FDM are located on an active volcanic arc ridge axis and were formed between 1.3
and 10 million years ago. The six southern islands (Guam to FDM) are on the old Mariana fore-arc ridge
axis and formed about 43 million years ago (Eocene). The young volcanic active ridge axis is offset 16 to
22 mi (26 to 35 km) west of the southern arc ridge axis. The islands on the southern ridge consist of a
volcanic core covered by thick coralline limestone (up to several hundreds of meters). The subsidence of
the original volcanoes in the southern islands allowed for the capping of the volcanoes by limestone.
Limestone covers the northern half of Guam (limestone plateau height: 295 to 590 ft (90 to 180 m) above
mean sea level [MSL]) while volcanic rock and clay are exposed on the southern half of the island. Tinian
consists of rocky shoreline cliffs and limestone plateaus with no apparent volcanic rock. Similar to
Tinian, the uplifted limestone substrate of FDM is bordered by steep cliffs (DoN 2005).

In contrast, volcanoes north of FDM have not subsided below sea level, do not have limestone caps, and
remain active such as Anatahan. Guguan, Alamagan, Pagan (two active volcanoes), Agrigan, Asuncion,
and Farallon de Pajaros have documented volcanic activity spanning from 1883 to 1967. Ruby Volcano
and Esmeralda Bank are submarine volcanoes found west of Saipan and Tinian. Ruby Volcano erupted in
1966 and then again in 1995 as the surrounding area experienced submarine explosions, fish kills, a
sulfurous odor, bubbling water, and volcanic tremors (DoN 2005). Ruby Volcano, also known as Ruby
Seamount, is 25 mi (40 km) northwest of Saipan and estimated to be approximately 200 ft (60 m) below
sea level (University of North Dakota 2008). The summits of the Esmeralda Bank are from 141 to 459 ft
(43 to 140 m) beneath the sea surface (Smithsonian Institution 2008).

The MIRC Study Area experiences numerous shallow to intermediate depth (< 186 mi [299 km]) normal-
fault events indicative of a region that is stretching, resulting in low magnitude earthquakes. Further, the
subduction of the Pacific Plate under the Philippine Plate causes abundant seismic activity in the area,
with occasional intense and destructive earthquakes (magnitudes greater than 7 on the Richter scale)
(DoN 2005).

As the Pacific Plate descends into the interior of the Earth, fluids driven off lower the melting temperature
of the mantle permitting partial melting of the mantle. This material is less dense and rises to the surface
to form seamounts. Seamounts in the MIRC Study Area are of two distinct varieties: volcanoes and mud
volcanoes. Volcanoes are formed along the spreading axis in the Mariana Trough in which molten rock
from the interior of the Earth rises to the surface in the form of magma to construct the seamount conical
structure. These seamounts are often associated with hydrothermal communities. An example of a
volcanic seamount in the MIRC Study Area is Ruby Volcano, last believed to have erupted in May 1995.
Mud volcanoes are formed in a band behind the axis of the Mariana Trench. They are formed when water
generated by the dehydration of the subducting Pacific plate (due to increased pressure and temperature)
ascends to the mantle of the overlying crust and creates low-density rock capable of rising and extruding
to the seafloor. Mud volcanoes tend to have a central conduit that feeds serpentinite mud which comprises
the bulk of the seamount structure (DoN 2005).

3.1.21 Guam

Guam is located at the eastern edge of the Philippine Plate at the subduction boundary of the Pacific Plate.
The Mariana Trench is located approximately 6 mi (9.6 km) below the ocean surface in the subduction
boundary east of Guam. Due to movement of lithospheric plates, Guam is prone to earthquakes. Between
1849 and 1911, four earthquakes with a magnitude of 7.0 or greater on the Richter Scale occurred in the
vicinity of Guam. The most recent large-magnitude earthquake was recorded in 1993 and measured 7.8
on the Richter scale (USGS 2008).

Guam is divided into four geophysical regions: (1) the volcanic remnants of south Guam; (2) the
deformed beds of the Alutom formation of central Guam composed of well-defined, fine- to coarse-
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grained gray, green, and brown tuffaceous shale and sandstone; (3) the limestone formations of the
northern plateau; and (4) coastal lowlands (USAF 2006).

A limestone plateau covers the northern half of Guam. The plateau elevation ranges from 295 to 590 ft
(90 to 180 m) above MSL and drops to the shoreline in steep cliffs. In the southern portion of Guam,
bedrock is mostly volcanic rock with clay soils on top. Streams have carved this half of the island into a
rugged mountainous region; its highest peak is Mount Lamlam (1,335 ft [400 m] above MSL) near the
southwest coast. No significant groundwater aquifer has been identified here. The two halves of the island
are joined by a transition region of hilly terrain and mixed limestone and volcanic rock (DoN 1999).

Andersen AFB lies on the limestone formations of the northern plateau. A narrow coastal lowland terrace
is located at the bottom of steep cliffs that surround the plateau on the north, east, and west. This coastal
zone is between 300 to 900 ft (90 to 270 m) wide from the base of the cliff to the shore. Massive
limestone formations from the Miocene-age (approximately 23.3 to 6.7 million years old) to the
Pleistocene-age (about 5.2 to 3.4 million years old) underlie Andersen AFB. These formations were
exposed by tectonic uplift and sea level fluctuations. The underlying limestone subtypes range from
brittle to well cemented (USAF 2006).

The northern area of Guam is Kkarst terrain that exhibits solution cavities and caves within the porous
limestone bedrock. Collapses of these subterranean cavities form sinkholes, which are prominent
topographic features of the limestone. The area is dominated by subsurface drainage instead of well-
integrated surface drainage systems with principal stream valleys and tributaries. Rainwater easily
percolates through the limestone to recharge the Guam Northern Aquifer, which is a sole source aquifer
as designated by the USEPA.

The southern half of the island is predominately volcanic in origin and is underlain by highly weathered
basalt and tuff-derived sedimentary rocks. The island has two major fault zones, the Adelup and the
Talofofo faults. The topography, surface drainage, distribution of bedrock and soils, groundwater storage
and discharge, landslide potential, and coastal formation of the island is strongly affected by the
numerous smaller faults, vertical joints, and local fractures (DoN 2001).

Geologically, the Main Base at the Apra Harbor Naval Complex is more closely aligned with the northern
structural province. The underlying rocks are composed of coral limestone. Orote Peninsula is a raised
limestone plateau reaching 190 ft (57 m) in elevation above MSL. The plateau slopes eastward to near sea
level. Much of the land has been substantially altered by shaping, dredging, and filling. The Dry Dock
Island Peninsula, Polaris Point, and sections of the shoreline are the result of dredging and filling. The
coastline is composed of a relatively narrow margin of beach interspersed with basalt or limestone rock
formations. Beach deposits consist of beach sand and gravel, beach rock in the intertidal zone, and
patches of recently emerged detrital limestone. A fringing reef extends around the coastline to
approximately 200 ft (60 m) offshore. The reef complex begins near shore as a relatively flat back-
channel or moat (from 16 to 33 ft [5 to 10 m] deep) that consists of large areas of flat hard pavement with
encrusting corals. This deeper channel becomes shallower as it rises to the reef crest on the seaward side,
which is formed by terraced algal pools. Natural cuts in the reef, such as Tarague Cut in the north, and
Mamaon in the south, are dangerous areas where water constrained by the fringing reefs is funneled back
out to sea. The ocean bottom drops off abruptly just past the reef. Apra Harbor, the only deep-water
harbor on the island with its 900 ft (270 m) entrance and depths of between 30 and 160 ft (9 and 48 m), is
protected to the north by low-lying Cabras and Luminao Reef, to the east by the inland mountain ranges
and to the south by the Orote Peninsula (DoN 2001). Luminao Reef is a very large stretch of reef outside
the breakwater to Apra Harbor on the north edge. The Glass Breakwater is built along part of this sandbar.
Despite the increased development and boat traffic, Apra Harbor still has functional coral reef ecosystems
(USCRTF 2008).
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Communications Annex, Finegayan and Communications Annex, Barrigada lie in the northern limestone
structural province. Elevations at the top of the plateau range from 500 to 600 ft (150 to 180 m) above
MSL. At the edge of the plateau to the north, west, and east, steep cliffs drop down to an intermittent
narrow coastal lowland terrace. The coastal areas range from 200 to 900 ft (60 to 270 m) wide, stretching
from the base of the cliffs to the shore. The substrate comprises a heterogeneous mixture of limestone
subtypes ranging from highly friable to well-cemented depending on the depositional source. Numerous
solution cavities and caves exist within the porous limestone bedrock; collapses of these subterranean
cavities form sinkholes, which are prominent topographic features of the limestone. There are no
perennial streams in either of these annexes (DoN 2001).

Navy Munitions Site is located in the southern structural provinces of Guam. The western boundary of
Navy Munitions Site coincides with a range of low mountains orientated on a north to south axis. This
range includes Mount Alifan, Mount Almagosa, Mount Lamlam, which attains a height of 1,335 ft (400
m) above sea level, and Mount Jumullong Manglo. This range lies on the Bolanos structural block, which
consists of rock from the Miocene-aged Umatac Formation. The Umatac Formation is composed of east-
dipping (5-10 degrees) volcanic rocks, including flow basalts (Dandan Member) and tuff breccia or tuff-
derived conglomerate, sandstone, and shale (Bolanos Member). The tuff is consolidated volcanic ash that
was marine deposited and uplifted. Breccia refers to the angular fragments of the conglomerate. Portions
of the range have alternated between periods of submergence and emergence as evidenced from the
presence of Alifan Limestone (DoN 2001).

The drainage pattern within the southern structural province is the result of the numerous faults. The
range of low mountains forms the majority of the topographic divide of the catchment area. A total of
nine major perennial stream courses exist within Navy Munitions Site. Four (Imong, Sadog Gago,
Almagosa River, and Maulap) of the perennial streams have relatively steep gradients and flow into Fena
Reservoir, which was formed with the construction of a dam. Three of the perennial streams (Bonya,
Talisay, and Maemong) converge with the Maagas River before meeting the Talofofo River. The Maagas
River is also known as the Lost River because it disappears underground and resurfaces again. The
Mahlac, Bonya, Talisay, Maemong, and Maagas Rivers have more gentle gradients, which results in
broad river basins (DoN 2001).

Five major soil types are found in Guam, including laterite (volcanic), riverine mud, coral rock, coral
sand, and argillaceous (mixtures of coral and laterite soil). Guam soil is classified into three categories:
bottomland, volcanic upland, and limestone upland. Soil at Andersen AFB is classified as limestone
upland. This soil exhibits moderately rapid permeability and low water capacity. A thin layer (between 4
to 10 in [10 to 25 cm]) of Guam cobbley clay soil overlies the northern limestone substrate, contributing
to a shallow vegetation root structure at the Andersen AFB (USAF 2006). A map of soil types found on
Guam is provided on Figure 3.1-3.

The Main Base at Andersen AFB is dominated by shallow, well-drained limestone soils; however, areas
of soils formed on bottomlands and soils formed on volcanic plateaus are also present in specific areas.
Large areas of Orote Peninsula Annex has highly disturbed soils classified as urban, and extensive areas
along Apra Harbor consists of coastal fill and are covered by roads, buildings, and parking lots. Coastal
and depressional areas often include poorly drained soils formed from a variety of sources (limestone,
volcanic, and beach deposits). Upland soils are dominated by highly weathered shallow, well-drained
volcanic soils. The landscape of Navy Munitions Site is more complex than the other Annexes, and
includes soils formed on bottomland, volcanic plateaus, and limestone plateaus. The soils found at the
higher elevations along the mountain range from Mount Alifan to Mount Lamlam consist of shallow,
well-drained limestone soils. Extensive areas of highly weathered volcanic soils are present in the central
and southern portions of Navy Munitions Site. Soils along the broad river bottoms tend to be poorly
drained soils formed from sediment eroded from the upland limestone and volcanic soils (DoN 2001).
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Figure 3.1-3: Soil Map of Guam
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The majority of the soils at Communication Annex, Finegayan are shallow, well-drained soils on the
limestone plateaus. The cliff line areas are primarily rock outcrops and very shallow and well drained
coralline limestone soils. The soils at Communication Annex, Barrigada are similar to Communication
Annex, Finegayan except for areas consisting of shallow well drained soils formed from argillaceous
limestone, which contain clay soil particles (DoN 2001).

Radon, a radioactive gas that seeps out of rocks and soil, is known to occur on Guam. Radon can enter
buildings through cracks in the foundation floors, walls or other openings. High concentration of this gas
is a potential health concern for enclosed buildings on Guam, where surveys indicate that approximately
27 percent of homes on island have elevated levels of radon (GEPA 2008).

3.1.2.2 Tinian

Tinian is composed of permeable limestone overlaying a relatively impermeable volcanic foundation
(DoN 2003). Almost no volcanic rock is exposed on Tinian; its topography consists of a series of
limestone plateaus and rocky shoreline cliffs (DoN 1999). Most of the shoreline consists of low to high
limestone cliffs with sea-level caverns, cuts, notches and slumped border, commonly bordered by
intertidal benches. Beach deposits consist mainly of medium- to coarse-grain calcareous sands, gravel and
rubble interspersed in exposed limestone rock. The north, east and south coasts have very limited fringing
or apron reef development. Submarine topography is characterized by limestone pavement with
interspersed coral colonies and occasional zones of submerged boulders. Coral reef development is more
prevalent at various west coast locations (DoN 1999).

Unai Dankulo (Long Beach) is the largest beach on Tinian, extending approximately 492 ft (150 m)
between limestone cliffs that extend to the water line. The Dankulo beaches are composed of white
calcareous sands that gently slope into a shallow reef flat separated from the open ocean by a reef crest
that is emergent at low tide. The reef crest is continuous across the entire run of the beach. Strong wave
action from typhoons in the late 1990s severely damaged the shallow coral reef formation and resulted in
deposition of cobble and rubble in channels along the ocean floor (DoN 1999).

A map of soil types found on Tinian is provided on Figure 3.1-4. Surface runoff is practically non-
existent due to rapid percolation through the soils. There are no springs or perennial streams (DoN 2003).
Tinian has only a few small surface water bodies. The island has an aquifer of fresh water in the older
limestone unit in the south-central portion of the island and may have a smaller aquifer in the north (DoN
1999).

3.1.2.3 Farallon de Medinilla (FDM)

There are no published United States Geological Survey (USGS) or National Resource Conservation
Service reports that specifically describe soil or geologic conditions at FDM. The island is likely related
to Saipan and other Marianas chain islands, and likely has a volcanic core. The island is composed
predominantly of limestone formations with a thin layer of related porous soils. FDM is suspected to
contain many faults and is subject to cave and sinkhole formation, as limestone is susceptible to erosion
by rainwater dissolution, wave action, and biological breakdown processes. Substantial erosion has been
observed on the island, particularly on the cliffs near the central isthmus where large sections of rock have
fallen into the ocean (DoN 2008). The beaches are composed of very coarse carbonate sand and small
rubble/cobble fragments (DoN 2003). Because FDM has no surface water bodies, it is suspected to be
completely covered by limestone and related porous soils. The existence or extent of any freshwater
aquifer is unknown (DoN 1999).
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Figure 3.1-4: Soil Map of Tinian and Aguigan
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Two generic types of soils have been identified on FDM: a red, highly plastic clay, and a black humus
most likely composed of decomposing vegetation and bird guano. Detonation of air-to-surface munitions
on the land surface results in the formation of craters up to 6 ft (1.8 m) in depth and 20 ft (6 m) in
diameter. Exposed soil and rock are susceptible to wind and water erosion, though the vegetation present
on the island, which typically reestablishes quickly, may limit erosion on the flatter portions of the island.
Clear evidence of ordnance impacts exists on cliff tops and faces on certain sections of the island that may
contribute to erosion, runoff, and sediment pluming (DoN 2008).

Shore bombardment of barren cliffs on the west side of the island may have weakened the exposed
limestone and contributed to erosion of the cliffside. The eastern cliffs near Zone 2 (land bridge) are
avoided during shore bombardment activities (DoN 2008). Shore bombardment targets involving use of
ordnance are located on the cliffs along the western side of the island. The use of explosive material on
the surface of the cliffs is subject to control that avoids known seabird rookeries. Areas subject to
ordnance use are restricted to prevent disturbance and impacts to new areas. Erosion on the western
cliffside is controlled by conservation measures and targeting restrictions that are in effect for ongoing
training activities.

Typhoons are a natural threat to geologic formations on FDM, because they can produce extremely strong
winds, torrential rain, high waves, and storm surges, which in turn can cause extensive flooding.
Weathering of soils and coastal formations on FDM has resulted from typhoons. The northern two-thirds
of the island are nearly separated from the southern third where the island narrows dramatically
(Oceandots 2008).

3.1.2.4 Rota

Rota is best depicted as a series of limestone terraces surrounding a volcanic core that protrudes slightly
above the top terrace as Mount Manira (1,627 ft [488 m] above MSL). Volcanic rock is also exposed
along the south and southeast slopes of the island in an area known as the Talakhaya, where all the
surface drainageways are located. A perched aquifer under the Talakhaya gives rise to Rota’s two main
water sources, the Matanhanom and As Onaan springs. A basal lens of fresh to brackish water is also
known to exist on the central north coast (DoN 1999). A map of soil types found on Rota is provided in
Figure 3.1-5.

3.1.25 Saipan

Saipan is a subareal peak on the Mariana Island arc and consists of a volcanic core overlain by younger
limestones. Limestones and calcareous deposits dominate the surface lithology, comprising about 90
percent of the surface exposures. Volcanic rocks are exposed on the remaining 10 percent of the land
surface. Primary and secondary porosity of the limestones usually result in high permeability (conducive
to faster groundwater flow), whereas poor sorting and alteration in the volcanic rocks usually result in low
permeability (conducive to slower groundwater flow). A map of soil types found on Saipan is provided in
Figure 3.1-6. Faults transect the island in a north-northeast direction, complicating the sequence and
permeability of the rock units (Carruth 2003).
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Figure 3.1-5: Soil Map of Rota

GEOLOGY, SOILS, AND BATHYMETRY 3.1-20



MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS

MAY 2010

Soils on Lowlands Soils on Uplands

m MESEI VARIANT: Moderatsly desn, very poory drasned. level soils LACLAD-AKINA: Moderataly desp, wall drained, strongly sloping 1o
in depresssonsl arcas atesp sois; on valoanic uplands

E SHIOYA: Wary deep, excecsively draimed, level 1o nearly ievel sois ROCK QUTCROP-TAKPOCHAD LUTA: Shallow and very shallow,
on constsl sirands well drsined, strongly sloping to extramely stesn soils, snd Rock

Ditcrop; on imastons sscapmants
TAKPOCHAD VARIANT SHIOYA: Very shaliow and very desp,
SECORAEly drasned, lavel 1o genlly Aleaing do@i: on coalal TAKPOCHAG-CHINEN-ROCK QUTCROP: Shaliow, well drained.
sirande and CcoOSLE DIETE UL sbrengly Abaping 1o axtremaly sleap soils. and Rock sutorop; en

B BANADERU ROCK OUTCROP: Shatow, well arained, ne arty leved to
madarately steen soils. and Rock cutcrop; on lmestone plateaus

CHINEN TAKFOCHAQ: Very shaliow snd shalow, well drained. nearly
lewel fo strongly sloping solls; on Emestone platesus and
ide slepes

CHIMEN URBAN LAND: Shallow. well drained. nearty level soils. and
Urban land: on Imestsns olatess

DANDAM CHINEM: Shaliow and moderately deep, well drained,
nearly ieved 10 SEOREL SIODING $0ils; on Imastans platess

KAGMAN-SAIPAN: Do and wery desp, wall drained, nesry level
10 Strongly sloping Soils] n limestons platesus

E LUTA: Wery shaliow, well desined, nearty level to sirongly siceing
S0il8; 0N lmestone glatess

TE SAIFAN DANDAN: Modaerataly desp and very deep, well drained,
———  neary level to gently sleping saile; on limastone platesus

Compited 1588

18T

UNITED STATES DEPAR TMENT OF AGRICULTURE
SOil CONSERVATION SERVICE
COMMONWEALTH OF THE NORTHERN MARIANA ISLANDS

GENERAL SOIL MAP
ISLAND OF SAIPAN

Sesln 183,260
1 o i 2 wm
o

! jw

Source: UTA 2008
Figure 3.1-6: Soil Map of Saipan
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3.1.2.6 Current Protective Measures

The following measures are current protective measures for activities that could impact geology and soils
in the Study Area:

e Locate ground-disturbing training activities on previously disturbed sites whenever possible.

o Ensure that all training areas, including transit routes necessary to reach training areas, are clearly
identified or marked. Restrict vehicular activities to designated/previously identified areas.

e Ensure that protective measures are developed for amphibious landings on Guam and Tinian and
other training activities at Unai Dankulo on Tinian. The detailed training constraints map for Unai
Dankulo will be modified to incorporate any exclusion areas required for beach training activities
(per the Marianas Training Handbook, COMNAVMARIANAS Instruction 3500.4 [DoN 2000]).

o Continue to control erosion through the Site Approval Process, whereby the Navy reviews each
proposed project for its erosion potential, and involves the designated installation Natural
Resource Specialist in the process.

o Continue to manage erosion in accordance with the applicable storm water pollution prevention
plan (SWPPP) at each training location.

o Prohibit off-road vehicle use except in designated off-road areas or on established trails.
e Monitor erosion and drainage at select locations, particularly at Unai Dankulo.

o Implement protective measures for terrestrial biological resources (to reduce impacts from loss of
ground cover) and cultural resources (to ensure avoidance of restricted areas).

e Comply with existing policies and management activities to conserve soils, including
requirements and  restrictions outlined in the Marianas Training  Handbook
(COMNAVMARIANAS Instruction 3500.4 [DoN 2000]).

3.1.3 Environmental Consequences
3.1.3.1 No Action Alternative

Training in the MIRC encompasses the land, air, ocean surface, and subsurface. The No Action
Alternative would result in continued multi-Service training activities at Andersen AFB, Naval Station
Guam and its offshore areas, FDM, Tinian, Saipan, and Rota. Under the No Action Alternative, the Navy
would continue its existing training and Research, Development, Test, and Evaluation (RDT&E)
programs and ongoing base training. Ongoing training activities in the MIRC that interface with the
geologic environment include the following: Army surveillance and reconnaissance; FTX; live-fire
training; MOUT; Protect the Force activities; mine warfare training; Strike Warfare training including
BOMBEX and MISSILEX; NSW OPS; Over-the-Beach (OTB) exercises; AMW training including
FIREX Land, marksmanship, expeditionary raids and hydrographic surveys; and Explosive Ordnance
Disposal (EOD) activities such as land demolitions and underwater demolitions.

Effects on Marine Geology and Bathymetry. No geologic resources in offshore submerged locations
would be impacted by existing training. Effects of offshore training activities on geologic resources are
limited to training expendables (e.g., targets, sonobuoys, inert bombs, missiles, other ordnance and
debris) that would fall into the ocean, sink to the bottom, and settle on submerged resources. Torpedoes,
parachutes and other deployed training materials are retrieved to the maximum extent possible. Examples
of deployed training materials that are retrieved are: EXTORP; REXTORP; MK-30 Target; BQM-74
Missile Target; BQM-37 Missile Target; towed floating targets; all ROV, AUV, UUV, UAV, and USV
craft and targets; Portable Underwater Tracking Range Transponders; Training Mine Shapes; floating
barriers; temporary marker buoys; floating dummy (Oscar) and life rings. Submerged resources will not
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be disturbed except when training expendables settle on top of them or sink into soft bottom sediments.
These effects on submerged geologic resources are negligible because no change to existing conditions
would result. The settling of small amounts of debris on submerged geologic formations would have no
more adverse effect than the gradual accumulation of natural sediments. Marine geologic resources are
not affected by surface vessels, by the transit of submarines, or by deposition of expended training
materials.

Marine sediments can become contaminated as a result of unrecovered sonobuoys, torpedo components,
Acoustic Device Countermeasures (ADCs), and expendable mobile Expendable Mobile ASW Training
Targets (EMATTS) used in training activities. Contamination of sediments would not result in adverse
effects. Accumulation of expended materials from unrecovered sonobuoys, torpedo components, ADCs,
and EMATTSs would not result in adverse effects on marine geology or bathymetry as discussed below.

Underwater Detonations. Mine warfare training is an EOD event that involves the use of underwater
detonation devices by Navy divers. Ongoing training occurs in designated areas where existing marine
geologic features have been disturbed from past use. The detonation of explosives and mines in water
results in localized dispersion of marine sediments, which is a repetitive activity limited to the designated
activity zone. Although geologic resources have been affected by past training activities and would
continue to be affected under the No Action Alternative, there is no indication of historical geological
degradation as a result of underwater detonations. No degradation has been observed in the area where
underwater detonations occur.

Deepwater Mine Countermeasure training is conducted at Outer Apra Harbor using 10-pound (Ib) (4.5-
kilogram [kg]) charges at 125 ft (38 m) and where the marine geology consists of a sandy substrate that is
devoid of living coral. Impact to marine geology consists of the temporary suspension of sandy sediments
until they settle back to the bottom.

Shallow-water demolition training occurs near the Glass Breakwater at Outer Apra Harbor using 1-Ib
charges to clear obstacles for amphibious landings. With the exception of debris from cleared obstacles
settling to the bottom, this type of training does not impact marine geology since only small charges are
used near the surface.

Floating mine neutralization training is restricted to Agat Bay and the Piti Mine Neutralization Area in the
open ocean. This type of training occurs near the surface where a 10-Ib charge is used to “neutralize” a
floating mine or cut its mooring cable. There is little to no impact to the marine geology of the immediate
area.

Sonobuoys. Training and RDT&E activities involving sonobuoys would occur in the MIRC Study Area.
A sonobuoy is an expendable device used for the detection of underwater acoustical energy and for
conducting vertical water column temperature measurements. Residual metals associated with scuttled
sonobuoys on the ocean floor represent a potential source of contamination to sediments. Sediments act as
a reservoir for metals that are attracted to particulate organic carbon and, as such, may be available as a
source of chronic stress to the benthic community.

During operation, a sonobuoy’s seawater batteries may release copper, silver, lithium, or other metals to
the surrounding marine environment, depending upon the type of battery used. They also may release
fluorocarbons. The maximum life of seawater batteries is about 8 hours. The batteries cease operating
when their chemical constituents have been consumed. Once expended and scuttled, the sonobuoys sink
to the ocean floor. Scuttled sonobuoy seawater batteries on the ocean floor would have negligible adverse
effects on sediments because electrodes are largely exhausted during training exercises and residual
constituent dissolution will occur more slowly than releases from the activated seawater batteries.
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Corrosion and colonization of encrusting marine organisms on the sonobuoy housing would reduce
leaching rates.

Torpedoes. Torpedo components deposited into sediment would include nonhazardous launch
accessories (e.g., nose cap, suspension bands, air stabilizer, sway brace pad, arming wire, release wire,
propeller baffle, fahnstock clip), the guidance wire and flexible hose, fuel combustion byproducts, and
lead ballast weights used for recovering a torpedo. Fuel combustion byproducts would be diluted and
dispersed in the water column; lead ballasts (jacketed in steel) would be buried in the sediments. No lead
would be exposed or ionized within the sediments.

Acoustic Device Countermeasures (ADCs). Lithium sulfur dioxide battery cells power ADCs. The
chemical reactions of the lithium sulfur dioxide batteries would be highly localized and short-lived, and
the ocean currents would greatly diffuse concentrations of the chemicals leached by the batteries. Due to
the rapid dilution of the chemical releases, accumulation of chemicals in sediments is not likely.

Expendable Mobile ASW Training Targets (EMATTSs). Lithium sulfur dioxide battery cells also power
EMATTSs. The chemical reactions of the lithium sulfur dioxide batteries would be highly localized and
short-lived, and the ocean currents would greatly diffuse concentrations of the chemicals leached by the
batteries. Due to the rapid dilution of the chemical releases, accumulation of chemicals in sediments is not
likely.

At-sea training exercises would not affect ocean bottom topography or natural ocean processes. Some
training activities could slightly increase local turbidity or create shallow depressions in bottom
sediments; however, these are temporary effects that disappear over time under the influence of natural
ocean circulation and sediment transport.

Over the entire period of military training at the MIRC, expended material would accumulate in ocean
bottom sediments. These materials would sink to the ocean floor throughout the entire MIRC Study Area
and eventually be covered with sediments. Expended material would be spread over a relatively large
area. These training items are small and of low density, so that they would not affect sediment stability on
the ocean bottom when deposited on the ocean floor.

Effects on Land and Soils. Ongoing military training activities on land surfaces during the individual
training exercises identified in Section 2.3 have contributed to localized disturbances to topographic
features and localized erosion. Training activities are conducted in previously disturbed areas in
accordance with established procedures and site-specific constraints, including protective measures to
prevent effects such as erosion or loss of topsoil. The nature of the exercises would not change as a result
of the No Action Alternative, and incorporation of protective measures would continue. The execution of
training activities in the MIRC would have minimal effects on geological resources and soils.

Field training exercises (FTX) occur on Tinian and Guam in established training locations. MOUT
training is conducted primarily in existing structures such as the Orote Point CQC House, Barrigada
Housing, and Andersen South. Marine Corps Protect the Force training activities occur at Northwest Field
on Andersen AFB. The continued use of these locations in accordance with established procedures and
protective measures would not result in loss of geologic resources.

The Tarague Beach Small Arms Range has been used as a live-fire training location for many years. The
integrity of geologic resources at this location has been severely degraded due to human activity.
Geologic resources outside the Tarague Beach Small Arms Range could have been affected by past
training activities and may continue being affected under the No Action Alternative.
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Strike warfare activities such as BOMBEX (Land) and MISSILEX involve the use of inert training
munitions as well as live munitions by aircrews that practice on ground targets. Missile launches by air-
to-ground exercises would also use munitions upon ground targets. These warfare training activities occur
on the FDM land mass and are limited to the designated impact zones along the central corridor of the
island. Training activities may contribute to ongoing soil disturbance and erosion from natural causes on
FDM. The live-fire and inert bombing range on FDM is leased by DoD for exclusive use for military
training and does not support other land uses.

NSW training mostly occurs in well-defined, well-used areas, although the range of training activities can
occur in a variety of terrain. Special warfare training would be conducted in maritime, littoral, and
riverine environments. OTB exercises involve the movement of NSW personnel from the sea across a
beach onto land. Similarly, AMW training on FDM, marksmanship training on the small arms ranges on
Orote Point and Finegayan, expeditionary raids at Reserve Craft Beach in the Outer Apra Harbor
Complex, and hydrographic surveys at FDM and Tinian would result in disturbance to land surfaces as
well as reef flat zones. Disturbance to some sandy beaches would continue; these effects would be similar
to that from normal wave action during stormy conditions. Such activities may result in localized
disturbance of soils and beach substrates in the event that any previously undisturbed areas are utilized for
training. Amphibious landings and personnel activities on the beach would result in a continuation of
disturbance to some sandy beaches; these effects would be similar to that from normal wave action during
stormy conditions. Most of the existing locations have soil conditions that are degraded from ongoing
military use. Beach landings are infrequent and restricted to designated beaches on military land. These
beaches are comprised of mixed sand and coral rubble which are resistant to compaction. Landing craft
are on full cushion for beach landings and designed not to compact the sand. Amphibious assault vehicles
are tracked vehicles and, by design, distribute weight to minimize impacts to the beach. Environmental
monitors are present during beach landings to ensure environmental compliance with protective measures.
Following beach landing activities, beach topography would be restored to smooth out ruts left by
military training vehicles on the beach. For these reasons, compaction of sand would not be expected to
occur.

The moderate to highly weathered limestone bedrock overlain by a thin layer of soil on FDM would
continue to be susceptible to wind and water erosion and the impacts from ordnance use on cliff tops and
faces. These effects would continue to contribute to the ongoing erosion, runoff, and sediment pluming.
Erosion of the barren cliffs on the west side of the island would continue to weaken the exposed
limestone, while eastern cliffs near the land bridge would continue to be avoided during shore
bombardment activities.

EOD training occurs in the Main Base at Andersen AFB, Apra Harbor and other locations in response to
the identification of unexploded ordnance (UXO). Disposal actions are individually reviewed for safety
risk. Personnel safety is the primary concern. Within these constraints and because EOD activities are
limited by ground sensitivity concerns, effects on geological resources would be limited. Land and
underwater demolitions have resulted in localized disturbance to existing geologic features.

Based on the analysis presented above, the No Action Alternative would result in minimal to no impact
on geological resources in most areas of the MIRC. Existing training areas are already disturbed from
ongoing military training. The geologic hazards associated with earthquakes, active volcanoes, and
collapse of subterranean cavities in limestone formation have not resulted in any impact on existing
training activities. Radon gas would not be considered a geologic hazard because outdoor concentrations
would be below U.S. Environmental Protection Agency (USEPA) action levels and indoor training would
be conducted with proper ventilation. Localized disruption of soils may result from live-fire activities and
detonations in portions of the MIRC where no previous training activities have occurred. With adherence
to established protective measures, impacts to geologic resources would not be considered significant.
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3.1.3.2 Alternative 1 (Preferred Alternative)

Alternative 1 would include all of the training activities under the No Action Alternative, with the
addition of increased training activities as a result of upgrades and modernization of the existing ranges
and training areas. Under Alternative 1, the number of Navy training events at all training locations would
increase in frequency (i.e., more annual training activities). Alternative 1 would also result in an increase
in the intensity of training events at each location (i.e., use of increased number of rounds of fire per
training activity or sortie). No new construction would be required, although some facilities would be
improved.

Although Alternative 1 would have the potential to increase erosion as a result of disturbance of the
ground surface by increased training activities, disruption of soils would be prevented or managed
through the use of protective measures identified in Section 3.1.2.6. In addition, vehicular traffic would be
limited to existing roads (no new roads will be created). With adherence to established protective
measures, impacts to geologic resources from Alternative 1 would not be considered significant.

Aerial, surface, and subsurface training activities would not affect marine geologic resources. Alternative
1 would not result in direct loss of geologic resources because no new construction would be required.
Any physical improvements to facilities or infrastructure that includes ground disturbance could result in
potential impacts to geological resources and soils. Ground disturbance for facility improvements would
be conducted in accordance with standard construction protective measures and associated permit
conditions including applicable SWPPPs.

Impacts on geological resources would be similar to those described under the No Action Alternative. The
nature of the training activities would not change substantially, with the exception of the number and
intensity of exercises to be conducted at each location. Erosion would continue to occur from training
activities that involve land detonations on FDM. Training activities would continue to be conducted in
accordance with policies and restrictions to conserve soils as outlined in the Marianas Training Handbook
(COMNAVMARIANAS Instruction 3500.4). An estimated 33 percent increase in aircraft associated with
the proposed Intelligence, Surveillance, and Reconnaissance (ISR)/Strike program at Andersen AFB
would result in increased range and training capabilities at various locations. Use of existing training
locations and ranges would intensify as a result of the increase in range capability and modernization
would include enhanced activities in ASW, mine warfare, MOUT, combined arms warfare, and airspace
and electronic combat. Shore bombardment training activities and mine warfare training using underwater
detonation devices by Navy divers would continue with the use of a 10 Ib NEW explosive device that was
authorized in 1999. Restrictions on use of this explosive would remain the same as outlined in the
Marianas Training Handbook. With the increase in training exercises at each location, specific protective
measures to protect geologic resources will require evaluation for adequacy and applicability in
consideration of the increase in multi-Service personnel that will have joint participation in major
exercises.

3.1.3.3 Alternative 2

Alternative 2 would include all of the training activities under Alternative 1, with the addition of more at-
sea major exercises (refer to Sections 2.4 and 2.5). Under Alternative 2, the number of Navy training
events at all at-sea training locations would increase above the level projected for Alternative 1. Under
Alternative 2, the number of Navy training events at many at-sea training locations would increase in
frequency (i.e., more annual training activities) over the number for Alternative 1. Alternative 2 would
also result in an increase in the intensity of many training events at each at-sea location (i.e., use of
increased number of rounds of fire per training activity or sortie) over the amount for Alternative 1.
Training on land ranges (terrestrial), with the exception of FDM which will experience increased
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bombing, will be the same as in Alternative 1. No new construction would be required. The nature of the
training activities would not change substantially, with the exception of the number and intensity of
training exercises to be conducted at each at-sea location.

Although Alternative 2 would have the potential for erosion as a result of disturbance of the ground
surface by land and near-shore training activities, disruption of soils would be prevented or managed
through the use of protective measures identified in Section 3.1.2.6. In addition, vehicular traffic would be
limited to existing roads (no new roads will be created). With adherence to established protective
measures, impacts to geologic resources from Alternative 2 would not be considered significant.

Specific protective measures to protect geologic resources will require evaluation for adequacy and
applicability in consideration of the increase in multi-Service personnel that will have joint participation
in major exercises. Impacts on geological resources would not differ substantially from those described
under Alternative 1.

3.1.4 Unavoidable Adverse Environmental Effects

Scientific factors considered in determining the residual (i.e., unavoidable) environmental effects of the
Proposed Action on soils include the net deposition rate of training materials and the degree to which
erosion processes would be accelerated.

The Proposed Action would have no unavoidable adverse environmental effects on soil erosion because
erosion control measures, structures, and procedures could, if appropriately implemented, minimize or
offset increases in erosion from training activities.

The Proposed Action would unavoidably and gradually increase the concentrations of expended training
materials on beaches and in intertidal zones within the MIRC. These effects are unavoidable because
some residues from detonations of live ordnance and some corrosion and degradation products of
materials left on the range for extended periods would be too small to readily distinguish from native
materials, and no cost-effective technology exists for removal of these materials. A gradual increase in the
guantities of these materials is expected because the processes of degradation, dissolution, and dispersal
into the larger environment are very slow relative to the anticipated rate of deposition. Aside from the
potential effects of hazardous substances (addressed in Section 3.2), however, a buildup of expended
training materials would be an aesthetic concern. Depending on the amount of additional expended
material added to the soil matrix and the sizes of such materials, an increase over time in the amount of
the expended materials in the soil matrix could affect vegetation growth, change movements of particles,
or diminish habitat quality in the affected area.
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3.1.5 Summary of Environmental Effects (NEPA and EO 12114)

Table 3.1-2 summarizes the effects of the No Action Alternative, Alternative 1, and Alternative 2 on
geology, soils, and bathymetry.

Table 3.1-2;: Summary of Environmental Effects of the Alternatives on Geology, Soils, and
Bathymetry in the MIRC Study Area

Alternative

No Action
Alternative

NEPA
(Land and U.S. Territorial Waters,

<12 nm)

Localized disturbance to topography and localized
erosion. Continuation of ongoing erosion would
occur; however, topographic and surface soil
changes would be minimal and would be managed
in accordance with established protective
measures.

Continuation of dispersion and suspension of
marine sediments as a result of detonation of
underwater mines and EOD demolition.

Continuation of disturbance to some sandy
beaches; these effects would be similar to that
from normal wave action during stormy conditions.

There would be no significant impacts to the
bathymetry, geology, or soil resources under the
No Action Alternative.

EO 12114
(Non-U.S. Territorial Waters,

>12 nm)

Expendable training materials would
continue to be deposited on the ocean
floor or submerged geologic resources.

No adverse effects on marine geology or
bathymetry.

There would be no significant harm to the
bathymetry, geology, or soil resources in

non-territorial waters under the No Action
Alternative.

Alternative 1

Impacts would be similar to those described for the
No Action Alternative. Frequency and intensity of
impacts to geologic resources and soils would be
greater than the No Action Alternative.

There would be no significant impacts to the
bathymetry, geology, or soil resources under
Alternative 1.

Impacts would be similar to those
described for the No Action Alternative.

There would be no significant harm to the
bathymetry, geology, or soil resources in
non-territorial waters under Alternative 1.

Alternative 2

Impacts would be similar to those described for the
No Action Alternative. Frequency and intensity of
impacts to geologic resources and soils would be
greater than Alternative 1.

There would be no significant impacts to the
bathymetry, geology, or soil resources under
Alternative 2.

Impacts would be similar to those
described for the No Action Alternative.

There would be no significant harm to the
bathymetry, geology, or soil resources in
non-territorial waters under Alternative 2.
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3.2 HAzARDOUS MATERIALS
3.2.1 Introduction and Methods

Hazardous materials addressed in this EIS/OEIS are broadly defined as substances that pose a substantial
hazard to human health or the environment by virtue of their chemical or biological properties. The
purpose of evaluating hazardous materials, including hazardous wastes, is to determine whether they pose
a direct hazard to individuals or the environment; whether fresh or marine surface waters, soils, or
groundwater would be contaminated; and whether waste generation would exceed regional capacity of
hazardous waste management facilities.

In general, the degree of hazard posed by these materials is related to their quantity, concentration,
bioavailability, or physical state. Hazardous materials are often used in small amounts in high technology
weapons, ordnance, and targets because they are strong, lightweight, reliable, long-lasting, or low cost.
Hazardous materials also are required for maintenance and operation of equipment used by the Navy in
training activities. These materials include petroleum products, coolants, paints, adhesives, solvents,
corrosion inhibitors, cleaning compounds, photographic materials and chemicals, heavy metals, and
batteries.

A solid waste is a hazardous waste if it is not excluded from regulation as a hazardous waste or if it
exhibits any ignitable, corrosive, reactive, or toxic characteristics (40 Code of Federal Regulations
[C.F.R.] Part 261). A hazardous waste may be a solid, liquid, semi-solid, or contained gaseous material
that alone or in combination may: (1) cause, or significantly contribute to, an increase in mortality or an
increase in serious irreversible, or incapacitating reversible illness; or (2) pose a substantial present or
potential hazard to human health or the environment when improperly treated, stored, transported,
disposed of, or otherwise managed. Hazardous wastes are managed under the Resource Conservation and
Recovery Act (RCRA) (42 U.S.C. 88 6901 6992Kk).

For purposes of air, sea, or land transportation, the U.S. Department of Transportation defines a hazardous
material as a substance or material that is capable of posing an unreasonable risk to health, safety, and
property when transported in commerce. These materials include hazardous substances, hazardous wastes,
and marine pollutants.

Because hazardous constituents comprise only a portion of the materials entering the MIRC, this section
also addresses nonhazardous expended materials. Nonhazardous expended material is defined as parts of
a device that are made of nonreactive materials, including parts made of steel or aluminum, polymers
(e.g., nylon, rubber, vinyl, and various other plastics), glass fiber, and concrete. While these items
represent persistent seabed litter, their strong resistance to degradation and their chemical composition
mean that they do not chemically contaminate the surrounding environment by leaching heavy metals or
organic compounds; however, they may pose a physical hazard to biological resources wherever they are
deposited.

3.2.1.1 Regulatory Framework

The geographic footprint of the MIRC includes land on Guam and the Commonwealth of the Northern
Mariana Islands (CNMI) and vast open areas in the Pacific Ocean. For the most part, existing
environmental laws and regulations applicable to hazardous materials and wastes that are presented in
succeeding paragraphs are applicable to land-based facilities and activities and are not applicable to Navy
activities at sea beyond three nautical miles from shore. Certain international treaties may apply to at-sea
training activities.
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3.2.1.1.1 International Treaties

The international treaty for regulating disposal of wastes generated by operation of vessels is the
International Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of
1978 relating thereto (MARPOL 73/78). Although naval ships are exempt from MARPOL 73/78, the U.S.
Congress required compliance by the U.S. Navy with Annex V of the treaty in the Marine Plastic
Pollution Research and Control Act of 1987 as modified by the National Defense Authorization Act for
Fiscal Year 1994.

Annex V covers nonfood marine pollution solid waste. Under Annex V, the nonfood solid waste materials
that are controlled include paper and cardboard, metal, glass (including crockery and similar materials),
and plastics. None of these materials may be discharged overboard in Special Areas and plastics may not
be discharged in the ocean anywhere. Special Areas are areas where more stringent discharge standards
are applicable. The Pacific Ocean is not designated a Special Area at this time.

3.2.1.1.2 Federal Laws and Regulations

Hazardous materials and wastes are regulated by several Federal laws and regulations. The relevant laws
include RCRA; the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (42 U.S.C. § 9601 — 9675); the Toxic Substances Control Act (TSCA) (15 U.S.C. § 2601 et
seq.), the Hazardous Materials Transport Act; the Emergency Planning and Community Right to Know
Act (EPCRA) (42 U.S.C. § 11002 et seq.); the Pollution Prevention Act (PPA) (42 U.S.C. § 13101 -
13109), and the Oil Pollution Act (OPA) (33 U.S.C. § 2701 et seq.). Together, the regulations adopted to
implement these laws govern the storage, use, and transportation of hazardous materials and wastes from
their origin to their ultimate disposal. The recovery and cleanup of environmental contamination resulting
from accidental releases of these materials also are addressed in the regulations. Laws and regulations of
the Territory of Guam and the CNMI generally implement Federal requirements.

Resource Conservation and Recovery Act (RCRA). Hazardous wastes are defined by the Solid Waste
Disposal Act, as amended by the RCRA, which was further amended by the Hazardous and Solid Waste
Amendments. The RCRA specifically defines a hazardous waste as a solid waste (or combination of
wastes) that, due to its quantity, concentration, or physical, chemical, or infectious characteristics, can
cause or significantly contribute to an increase in mortality. The RCRA further defines a hazardous waste
as one that can increase serious, irreversible, or incapacitating reversible illness or pose a hazard to human
health or the environment when improperly treated, stored, disposed of, or otherwise managed. A solid
waste is a hazardous waste only if it is a “listed waste” or if it meets one of the four criteria (ignitable,
corrosive, reactive, or toxic) for hazardous waste (40 C.F.R. Part 261).

In 1997, the U.S. Environmental Protection Agency (USEPA) published its Final Military Munitions Rule
(MMR) (40 C.F.R. 266.200.206). The MMR identifies when conventional and chemical military
munitions become hazardous wastes under the RCRA, and provides for their safe storage and transport.
Under the MMR, military munitions include, but are not limited to, the following items:

Confined gaseous, liquid, and solid propellants,

Explosives,

Pyrotechnics,
e Chemical, biological and riot agents, and

e Smoke canisters.

The MMR defines training; Research, Development, Test, and Evaluation (RDT&E); and clearance of
unexploded ordnance (UXO) and munitions fragments on active or inactive ranges as normal uses of the
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product. When military munitions are used for their intended purpose, they are not considered to be a
solid waste for regulatory purposes. Under the MMR, wholly inert items and nonmunitions training
materials are not defined as military munitions. These materials must meet the criteria for hazardous
waste to be regulated as hazardous wastes under the RCRA.

Under the RCRA, hazardous materials are considered solid wastes — and thus fall under the definition of
hazardous wastes — if they are used in a manner constituting disposal rather than for their intended
purpose. Military munitions become subject to the RCRA when transported off-range for storage;
reclaimed and/or treated for disposal; buried or landfilled on- or off-range; or they land off-range and are
not immediately rendered safe or retrieved. Transportation, storage, and disposal of these items are
governed by the RCRA.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Under
CERCLA, as amended by the Superfund Amendments and Reauthorization Act, a hazardous substance is
defined as any 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. CERCLA has established
national policies and procedures to identify and clean up sites contaminated by hazardous substances.

Andersen AFB is an active National Priorities List site and a cleanup program is underway. Training
activities at Andersen AFB are conducted so as not to interfere with the progress of cleanup activities.

Toxic_Substances Control Act (TSCA). The TSCA requires that, prior to manufacturing a new
substance which is to become an article of commerce; a facility must file a Pre-Manufacture Notice with
the USEPA characterizing the toxicity of the substance. The TSCA also regulates the disposal of
polychlorinated biphenyls.

Emergency Planning and Community Right to Know Act (EPCRA). The EPCRA requires Federal,
state, and local governments and industry to report on their use of hazardous and toxic chemicals. Access
to this information contributes to improvements in chemical safety and protection of local communities.

Qil Pollution Act (OPA). The OPA of 1990 requires oil storage facilities and vessels to submit plans to
the Federal government describing how they will respond to large, unplanned releases. In 2002, the Qil
Pollution Prevention regulations were amended by the Oil Pollution Prevention and Response; Non-
Transportation-Related Onshore and Offshore Facilities; Final Rule (40 C.F.R. 112). This rule requires
Spill Prevention, Control, and Countermeasure (SPCC) Plans and Facility Response Plans (FRPs). These
plans outline the requirements to plan for and respond to oil and hazardous substance releases. Oil and
hazardous releases would be reported and remediated in accordance with current DoD policy.

Pollution Prevention Act (PPA). The PPA of 1990 focuses on source reduction, reducing pollution
through changes in production, and use of raw materials. PPA also addresses other practices that increase
efficiency in the use of natural resources or that protects natural resources through conservation.

3.2.1.1.3 State and Local Laws and Regulations

The Services comply with applicable state regulations in accordance with EO 12088, Federal Compliance
with Pollution Control Standards. Statutory hazardous waste authorities for the Territory of Guam and the
CNMI are contained in the following agencies and regulations.

The Guam Environmental Protection Agency (GEPA) Hazardous Waste Management Program was
created in December 1998 under Public Law 24-304 and is codified in Title 10 Guam Code Annotated
(GCA) Chapter 51 (Solid Waste Management and Litter Control Act) and Chapter 76 (Underground
Storage of Hazardous Substance Act). The program is responsible for permitting hazardous waste
collection; treatment, storage, and disposal facilities; and inspection, compliance monitoring,

HAZARDOUS MATERIALS 3.2-3



MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

enforcement, and corrective action on all hazardous waste-related activities. Guam has authority to
enforce RCRA and Hazardous and Solid Waste Act regulations and has adopted 56 percent of the
USEPA'’s corresponding rules. To date, Guam has not adopted the MMR; munitions on Guam are
currently covered under the definition of solid waste.

The CNMI Department of Environmental Quality (DEQ) Hazardous and Solid Waste Management
Branch regulates hazardous waste generated within the CNMI. In 1984, the CNMI DEQ adopted the
Federal hazardous waste regulations under RCRA and the Hazardous and Solid Waste Act (HSWA) and
is currently working to update those regulations in order to adopt the most recent USEPA regulations. The
CNMI does not have any hazardous waste regulations that are more stringent than the USEPA regulations
and has not adopted the MMR.

The OPA of 1990 preserves state authority to establish laws governing oil spill prevention, response, and
periodic drills and exercises. Statutory petroleum, oils, and lubricants (POL) management authorities for
Guam and the CNMI within the MIRC are contained in the following agencies and regulations.

e The GEPA’s Water Pollution Control Program administers the FRP/SPCC Plan requirements
under the OPA for affected facilities under 40 C.F.R. 112.

e The CNMI DEQ Above & Underground Storage Tanks and Pesticide Management (AUPM)
Branch is responsible for regulating storage tanks, SPCC, and used oil and pesticides. The AUPM
branch regulates SPCC based on the CNMI DEQ’s Memorandum of Understanding (MOU) with
USEPA Region 9. The MOU provides for DEQ to take the lead when conducting and enforcing
FRP/SPCC requirements and to provide to the USEPA on a quarterly basis findings and
recommendations as appropriate.

3.2.1.2 Assessment Methods and Data Used

3.2.1.2.1 General Approach to Analysis

To address potential impacts, the approach to analysis includes 1) characterizing the hazardous training
materials used, their hazardous constituents, the hazardous wastes generated from them, and their
nonhazardous expended components; and 2) understanding how these are managed to prevent
contaminating the environment and to comply with applicable Federal and state regulations.

Hazardous materials addressed in this document are chemical substances that pose a substantial hazard to
human health or the environment. The definition of “hazardous materials” includes extremely hazardous
substances and toxic chemicals. In general, these materials pose hazards because of their quantity,
concentration, or physical, chemical, or infectious characteristics. Hazardous materials are often used in
high technology weapons, ordnance, and targets because they are strong, lightweight, reliable, long-
lasting, or low cost.

A hazardous waste may be a solid, liquid, semi-solid, or contained gaseous material that, alone or in
combination with other substances, may (a) cause, or significantly contribute to, an increase in mortality
or an increase in serious irreversible, or incapacitating reversible illness; or (b) pose a substantial present
or potential hazard to human or the environment when improperly treated, stored, transported, disposed
of, or otherwise managed. Hazardous wastes are managed in accordance with the RCRA.

Some training materials, including gun ammunition, bombs, missiles, targets, chaff, and flares, are
expended on the range and not recovered. Items expended on the water, and fragments that are not
recognizable as expended material (e.g., flare residue or candle mix), typically are not recovered. A small
percentage of training items containing military explosives fail to function properly, and, if not recovered,
remain on the range as UXO. In accordance with the Marianas Training Handbook, recovery of lead
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based bullets is an ongoing procedure carried out at existing training locations. All expended brass and
lead rounds are collected and hauled away.

3.2.1.2.2 Data Sources

Available reference materials, including Navy instructions and prior Environmental Assessments (EA)
and EISs were reviewed. In particular, the Marianas Training Handbook (MTH) or
COMNAVMARIANAS Instruction 3500.4 (DoN 2000) was the source for restrictions regarding the use
of hazardous materials while training in the MIRC. The 1999 Military Training in the Marianas EIS (DoN
1999) was also consulted extensively. Information on existing range conditions at FDM and the Navy
Munitions Site Emergency Detonation Site was taken from the Final Range Condition Assessment,
Marianas Land-Based Operational Range Complex Decision Point 1 Recommendations Report (DoN
2008a).

3.2.1.2.3 Warfare Training Areas and Associated Hazardous Materials Stressors

Aspects of the proposed training likely to act as environmental stressors from hazardous materials use and
hazardous waste generation were identified by conducting an analysis of the warfare areas and specific
activities included in the alternatives. This analysis is presented in Table 3.2-1. Impact analysis is

presented in Section 3.2.3, Environmental Consequences.

Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors

Range Activity

Location

Potential
Stressor

Potential Activity Effect from
Hazardous Materials

Anti-Submarine Warfare (ASW)

ASW TRACKEX (Ship)

PRI: W-517

SEC: MI Maritime, >
3 nm from land

Vessel Movements

Unintentional release of petroleum, oils
and lubricants (POL) from vessels

PRI: MI Maritime, >

ASW TRACKEX 3 nm from land
. None None
(Submarine)
SEC: W-517
Unintentional release of POL during
PRI: W-517 aircraft mishap

ASW TRACKEX
(Helicopter)

SEC: MI Maritime, >
3 nm from land

Aircraft Overflights
Sonobuoys

Release of hazardous materials from
sonobuoys

Release of expended training materials

ASW TRACKEX (MPA)

PRI: W-517

SEC: MI Maritime, >
3 nm from land

Aircraft Overflights
Sonobuoys

Unintentional release of POL during
aircraft mishap

Release of Hazardous materials from
sonobuoys

Release of expended training materials

ASW TORPEX
(Submarine)

PRI: Ml Maritime, >
3 nm from land

SEC: W-517

Aircraft Overflights
Ordnance

Unintentional release of POL during
aircraft mishap

Release of hazardous materials from
ordnance

Release of expended training materials
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Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect from
Hazardous Materials

ASW TORPEX (Ship)

PRI: MI Maritime, >
3 nm from land

SEC: W-517

Vessel Movements
Aircraft Overflights
Ordnance

Unintentional release of POL from
vessels and during aircraft mishap

Release of hazardous materials from
ordnance

Release of expended training materials

ASW TORPEX
(MPA/Helicopter)

PRI: MI Maritime, >
3 nm from land

Vessel Movements
Aircraft Overflights

Unintentional release of POL from
vessels and during aircraft mishap

Release of hazardous materials from

SEC: W-517 Sonobuoys sonobuoys and ordnance
Ordnance
Release of expended training materials
Mine Warfare (MIW)
PRI: W-517 Unintentional release of POL during

MINEX

SEC: M| Maritime, >
12 nm from land

Aircraft Overflights
Ordnance (Inert)

aircraft mishap

Release of expended training materials

Underwater Demolition

PRI: Agat Bay

SEC: Apra Harbor

Vessel Movements
Explosives

Unintentional release of POL from
vessels

Release of hazardous materials from
explosive detonations

Release of expended training materials

Mine Warfare (MIW) (Contin

ued)

Floating Mine
Neutralization

PRI Piti

SEC: Agat Bay

Vessel Movements
Explosives

Unintentional release of POL from
vessels

Release of hazardous materials from
explosive detonations

Release of expended training materials

Surface Warfare (SUW)

PRI: W-517, > 50
nm from land

Vessel Movements

Unintentional release of POL from
vessels

SINKEX . - Explosives Release of hazardous materials from
SEC: MI Maritime, > . )
. Ordnance explosives/ordnance detonations
50 nm from land;
ATCAAS Release of expended training materials
PRI: W-517, > 50 L{nlntenthnal release of POL during
aircraft mishap
nm from land
BOMBEX Aircraft Overflights

(Air-to-Surface)

SEC: MI Maritime, >
50 nm from land;
ATCAAs

Ordnance

Release of hazardous materials from
ordnance

Release of expended training materials

MISSILEX
(Air-to-Surface)

PRI: W-517, > 50
nm from land

SEC: MI Maritime, >
50 nm from land;
ATCAAs

Aircraft Overflights
Ordnance

Unintentional release of POL during
aircraft mishap

Release of hazardous materials from
ordnance

Release of expended training materials
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Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect from
Hazardous Materials

BOMBEX
(Air-to-Surface) Inert Only

PRI: W-517

SEC: M| Maritime, >
12 nm from land;
ATCAAs

Aircraft Overflights
Ordnance (inert)

Unintentional release of POL during
aircraft mishap

Release of expended training materials

MISSILEX
(Air-to-Surface CATMEX)
Inert Only

PRI: W-517

SEC: MI Maritime, >
12 nm from land;
ATCAAs

Aircraft Overflights
Ordnance (inert)

Unintentional release of POL during
aircraft mishap

Release of expended training materials

GUNEX
(Surface-to-Surface, Ship)

PRI: W-517

SEC: M| Maritime, >
12 nm from land

Vessel Movements
Ordnance

Unintentional release of POL from
vessels

Release of hazardous materials from
ordnance

Deposition of UXO

Release of expended training materials

Surface Warfare (SUW) (Co

ntinued)

GUNEX
(Surface-to-Surface,
Small Arms)

PRI: MI Maritime, >
3 nm from land

Vessel Movements
Ordnance

Unintentional release of POL from
vessels

Release of hazardous materials from
ordnance

GUNEX
(Air-to-Surface)

SEC: M| Maritime, >
12 nm from land;
ATCAAs

Aircraft Overflights
Ordnance

SEC: W-517 Deposition of UXO
Release of expended training materials
Unintentional release of POL during
aircraft mishap

PRI: W-517

Release of hazardous materials from
ordnance

Deposition of UXO

Release of expended training materials

Visit, Board, Search and
Seizure/Maritime
Interception Operation
(VBSS/MIO)

PRI: Apra Harbor

SEC: MI Maritime

Vessel Movements

Unintentional release of POL from
vessels

Electronic Combat (EC)

CHAFF Exercise

PRI: W-517

SEC: MI Maritime, >
12 nm from land;
ATCAAs

Aircraft Overflights
Vessel Movements
Chaff

Unintentional release of POL from
vessels and during aircraft mishap

Release of expended training materials

FLARE Exercise

PRI: W-517

SEC: MI Maritime, >
12 nm from land;
ATCAAs

Aircraft Overflights
Flares

Unintentional release of POL during
aircraft mishap

Release of hazardous materials from
flares

Release of expended training materials
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Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect from
Hazardous Materials

Strike Warfare (STW)

Unintentional release of POL during
aircraft mishap

Release of hazardous materials from

BOMBEX FDM (R-7201) Aircraft Overflights ordnance detonations

(Land) Ordnance
Deposition of UXO
Release of expended training materials
Unintentional release of POL during
aircraft mishap

MISSILEX Aircraft Overflights

(Air-to-Ground)

FDM (R-7201)

Ordnance

Release of hazardous materials from
ordnance detonations

Release of expended training materials

Strike Warfare (STW) (Continued)

GUNEX
(Air-to-Ground

FDM (R-7201)

Aircraft Overflights
Ordnance

Unintentional release of POL during
aircraft mishap

Release of hazardous materials from
ordnance detonations

Deposition of UXO

Release of expended training materials

Combat Search and
Rescue (CSAR)

PRI: Tinian North
Field, Guam
Northwest Field

SEC: Orote Point
Airfield, Rota Airport

Aircraft Overflights

Unintentional release of POL during
aircraft mishap

Air Warfare (AW)

Air Combat Maneuvers
(ACM)

PRI: W-517

SEC: MI Maritime, >
12 nm from land;
ATCAAs

Aircraft Overflights

Unintentional release of POL during
aircraft mishap

Air Intercept Control

PRI: W-517

SEC: MI Maritime, >
12 nm from land;
ATCAAs

Aircraft Overflights

Unintentional release of POL during
aircraft mishap

MISSILEX/GUNEX
(Air-to-Air)

PRI: W-517

SEC: MI Maritime, >
12 nm from land;
ATCAAs

Aircraft Overflights
Ordnance

Unintentional release of POL during
aircraft mishap

Release of hazardous materials from
ordnance detonations

Deposition of UXO

Release of expended training materials
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Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors (Continued)

Range Activity Location Potential Potential Activity Effect from
Stressor Hazardous Materials
Unintentional release of POL from
PRI: W-517 vessels

MISSILEX
(Ship-to-Air)

SEC: M| Maritime, >
12 nm from land;
ATCAAs

Vessel Movements
Ordnance

Release of hazardous materials from
ordnance detonations

Release of expended training materials

Amphibious Warfare (AMW

FIREX (Land)

FDM (R-7201)

Vessel Movements
Ordnance

Unintentional release of POL from
vessels

Release of hazardous materials from
ordnance

Deposition of UXO

Release of expended training materials

Amphibious Warfare (AMW

(Continued)

Amphibious Assault

Marine Air Ground Task

Force (MAGTF)

PRI: Tinian MLA;
Unai Chulu,
Dankulo and Babui
(beach) and Tinian
Harbor: North Field

SEC: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Sumay Cove and
MWR Ramp;
Tipalao Cove and
Dadi Beach

Vessel Movements
Aircraft Overflight
Ordnance

Unintentional release of POL from
vessels, vehicles, and during aircraft
mishap

Release of hazardous materials from
ordnance

Deposition of UXO

Release of expended training materials

Amphibious Raid

Special Purpose MAGTF

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Sumay Cove and
MWR Ramp;
Tipalao Cove and
Dadi Beach

SEC: Tinian MLA;
Unai Chulu,
Dankulo and Babui
(beach) and Tinian
Harbor: North Field

Vessel Movements
Vehicle Movements
Aircraft Overflight
Ordnance

Unintentional release of POL from
vessels, vehicles, and during aircraft
mishap

Release of hazardous materials from
ordnance

Deposition of UXO

Release of expended training materials

Expeditionary Warfare
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Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect from
Hazardous Materials

Military Operations in
Urban Terrain (MOUT)
Training (USMC Infantry,
USAF RED HORSE
Squadron, Navy NECC
Company, Army Reserve,
GUARNG)

PRI: Guam; AAFB
South; Finegayan
Communication
Annex; Barrigada
Housing; Northwest
Field

SEC: Tinian, Rota,
Saipan

Vehicle Movements
Ordnance (inert)
Buildings

Unintentional release of POL from
vehicles

Release of expended training materials

Potential release of lead-based paint
and asbestos-containing materials

Special Warfare

Direct Action
(SEAL Tactical Air
Control Party)

FDM (R-7201)

Vessel Movements
Ordnance

Unintentional release of POL from
vessels

Release of hazardous materials from
ordnance

Deposition of UXO

Release of expended training materials

Special Warfare (Continued

Direct Action

(SEAL, NECC, USMC,
Army, USAF
Platton/Squad)

PRI: OPCQC and
NMS Breacher
House

SEC: Tarague
Beach CQC and
NMS Breacher
House

Vehicle Movements
Explosives/Ordnance

Unintentional release of POL from
vehicles

Release of hazardous materials from
ordnance

Deposition of UXO

Release of expended training materials

Military Operations in
Urban Terrain (MOUT)
Training (SEAL, EOD

Platoon/Squad)

PRI: Guam; AAFB
South; Finegayan
Communication
Annex; Barrigada
Housing; NMS
Breacher House

SEC: Tinian, Rota,
Saipan

Vehicle Movements
Ordnance (inert)
Buildings

Unintentional release of POL from
vehicles

Release of hazardous materials from
ordnance

Deposition of UXO
Release of expended training materials

Potential release of lead-based paint,
asbestos-containing materials

Parachute Insertion
(SEAL, EOD, USAF, Army
Platoon/Squad)

PRI: Orote Point
Airfield; Northwest
Field; Orote Point
Triple Spot

SEC: Finegayan
Dz; Apra Harbor;
NMS Breacher
House

Aircraft Overflights

Unintentional release of POL during
aircraft mishap
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Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect from
Hazardous Materials

Insertion/Extraction
(SEAL, EOD, Army,
USMC, USAF
Platoon/Squad)

PRI: Orote Point
Airfield; Northwest
Field; Orote Point
Triple Spot; Apra
Harbor; Gab Gab
Beach

SEC: Finegayan
DZ; Haputo Beach;
NMS Breacher
House; Polaris
Point Field; Orote
Point KD Range

Vessel Movements
Aircraft Overflights

Unintentional release of POL from
vessels and during aircraft mishap

Hydrographic Surveys
(SEAL, EOD, USMC
Platoon/Squad)

PRI: FDM; Tinian;
Tipalao Cove

SEC: Haputo
Beach; Gab Gab
Beach; Dadi Beach

Vessel Movements
Aircraft Overflights

Unintentional release of POL from
vessels and during aircraft mishap

Breaching

(Buildings, Doors)

(SEAL, EOD, USMC, Army
Platoon/Squad)

NMS Breacher
House

Explosives
Buildings

Release of hazardous materials from
explosive detonations

Release of expended training materials
Potential release of lead-based paint

Special/Expeditionary Warfare

Land Demolitions

(IED Discovery/Disposal)
(NECC EOD, USMC EOD,
USAF EOD
Platoon/Squad)

PRI: Guam; Orote
Point Airfield; Orote
Point CQC; Polaris
Point Field;
Andersen South;
Northwest Field

SEC: NLNA/SLNA;
NMS Breacher
House; Tinian MLA

Vehicle Movements
Explosives

Unintentional release of POL from
vehicles

Release of hazardous materials from
explosive detonations

Land Demolitions

(UXO Discovery/Disposal)
(NECC EOD, USMC EOD,
USAF EOD
Platoon/Squad)

PRI: NMS EOD
Disposal Site (limit
3000 Ibs NEW per
UXO event)

SEC: AAFB EOD
Disposal Site (limit
100 Ibs NEW per
event) and
Northwest Field
(limit 20 Ibs NEW
per event)

Vehicle Movements
Explosives

Unintentional release of POL from
vehicles

Release of hazardous materials from
explosive/UXO detonations

Seize Airfield

(SEAL, USMC, Army
Company/Platoon; USAF
Squadron)

PRI: Northwest
Field

SEC: Orote Point
Airfield; Tinian
North Field; Rota
Airfield

Vehicle Movements
Aircraft Overflights
Ordnance (inert)

Unintentional release of POL from
vehicles and during aircraft mishap

Release of expended training materials
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Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect from
Hazardous Materials

Airfield Expeditionary
(USAF RED HORSE
Squadron, NECC
SEABEE Company,
USMC Combat Engineer

PRI: Northwest
Field

SEC: Orote Point

Vehicle Movements
Aircraft Overflights

Unintentional release of POL from
vehicles and during aircraft mishap

Airfield; Tinian
Company, USAR North Field
Engineer)

PRI: Guam;

Intelligence, Surveillance,
Reconnaissance (ISR)
(SEAL, Army, USMC,
USAF Platoon/Squad)

Northwest Field;
Barrigada Housing;
Finegayan
Communications
Annex; Orote Point
Airfield

SEC: Tinian; Rota,
Saipan

Ordnance (inert)

Release of expended training materials

Field Training Exercise
(FTX)

(Army, NECC SEABEE
Company/Platoon)

PRI: Guam;
Northwest Field;
NLNA

SEC: Orote Point
Airfield; Polaris
Point Field; Tinian
North Field

Vehicle Movements
Use of generators

Unintentional release of POL from
vehicles and generators

Special/Expeditionary Warfare (Continued)

Non-Combatant
Evacuation Operation
(NEO)

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Northwest Field;
Sumay Cove and
MWR Marina Ramp

SEC: Tinian MLA;
Unai Chulu,
Dankulo, and Babui
(beach) and Tinian
Harbor: North Field;
Rota Airfield/West
Harbor

Vessel Movements
Vehicle Movements
Aircraft Overflights

Unintentional release of POL from
vessels, vehicles and during aircraft
mishap

Maneuver
(Convoy, Land
Navigation)

PRI: Northwest
Field, Andersen
South; NLNA/SLNA;
Tinian MLA

SEC: Finegayan
Annex; Barrigada
Annex; Orote Point
Airfield

Vehicle Movements
Vessel Movements

Unintentional release of POL from
vehicles and vessels
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Table 3.2-1: Warfare Training and Associated Hazardous Materials Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect from
Hazardous Materials

Humanitarian Assistance/
Disaster Relief (HADR)
Operation

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Northwest Field;
Sumay Cove and
MWR Marina Ramp

SEC: Tinian MLA;
Unai Chulu (beach)
and Tinian Harbor;
North Field; Rota
Airfield/West Harbor

Vessel Movements
Vehicle Movements
Aircraft Overflights

Unintentional release of POL from
vessels, vehicles and during aircraft
mishap

Force Protection / Anti-Terr

orism

Embassy Reinforcement
(SEAL, Army Platoon,
USMC Company/Platoon)

PRI: Orote Point
Airfield: Inner Apra
Harbor:
NLNA/SNLA

SEC: Orote Point
Triple Spot; Orote
Point CQC; Kilo
Wharf; Rota
Municipality

Vehicle Movements
Aircraft Overflights
Ordnance (inert)

Unintentional release of POL from
vehicles and during aircraft mishap

Release of expended training materials

Force Protection / Anti-Terr

orism (Continued)

Force Protection

(USAF Squadron, NECC
SEABEE
Company/Platoon, USAR
Engineer
Company/Platoon)

PRI: Guam;
Northwest Field,
NLNA; Barrigada
Annex

SEC: Orote Point
Airfield; Polaris
Point Field; Tinian
North Field; Rota
Municipality

Vehicle Movements
Use of Generators
Ordnance (inert)

Unintentional release of POL from
vehicles and generators

Release of expended training materials

Anti-Terrorism

(Navy Base Security,
USAF Security Squadron,
USMC FAST Platoon)

PRI: Tarague
Beach Shoot House
and CATM Range;
Polaris Point;
Northwest Field

SEC: Kilo Wharf;
Finegayan
Communications
Annex; NMS; AAFB
MSA; Rota

Municipality

Vehicle Movements
Aircraft Overflights
Ordnance (inert)

Unintentional release of POL from
vehicles and during aircraft mishap

Release of expended training materials

3.2.2 Affected Enviro

nment

The MIRC is located in the Western Pacific (WestPac), centered around the Territory of Guam and the
CNMI. The MIRC consists of DoD-controlled training areas on Guam and the island of Farallon de
Medinilla (FDM), leased areas on Tinian, and port facilities in the CNMI. Training areas and activities are

as listed in Table 2-2.
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3.2.2.1 Hazardous Materials Management

In support of training activities in the MIRC, the MTH (COMNAVMARIANAS 3500.4 [DoN 2000]) was
developed to provide information, instructions, and procedures governing the use of training areas in the
MIRC. Chapter 4 of the MTH presents a notional Environmental Protection Plan to be developed for a
major training exercise at the MIRC. Appendix C of the MTH presents the Hazardous Wastes and Solid
Waste Management Plan.

Chapter 4 of the MTH lists general requirements and restrictions categorized for air, maritime, and shore
training as well as specific requirements and restrictions pertaining to air/air support training, naval ships
training, land training, amphibious training, and underwater demolitions. General requirements and
restrictions relating to hazardous materials and hazardous waste include:

e No washdown activity on Tinian (air training).

¢ No hazardous material or substance allowed in trash containers or dumpsters (shore).
e No discharge allowed at sea (maritime training).

e Report spills in water immediately (maritime training).

e Report spills immediately (shore training).
Specific requirements and restrictions relating to hazardous materials, including hazardous waste, are:

e Maintain airfield Crash-Fire-Rescue equipment and crews at North Field for the duration of the
exercise (Tinian — Fixed Wing Aircraft/Airborne, Airmobile, Container Delivery System [CDS]).

o Do not use live cluster weapons, live scatterable munitions, fuel air explosives, incendiaries, or
bombs greater than 2,000 Ib (FDM - Live and Inert Bombing, Live Fire Guns, Naval Surface Fire
Support).

o Emergency fuel release may only be conducted in designated aircraft emergency fuel release
areas. If designated emergency fuel release areas are unavailable, fuel may be released as directed
at locations at least 12 nm from any land, sea mound or island, in depths greater than or equal to
1,000 fathoms (6,000 ft) of water and at an altitude safe for flight or as directed to ensure
complete evaporation of the fuel.

¢ Ordnance may be jettisoned in designated emergency jettison areas only. If designated emergency
jettison areas are unavailable, ordnance may be jettisoned at locations at least 12 nm from any
land, sea mound or island, in depths greater than or equal to 1,000 fathoms (6,000 ft) of water and
at an altitude safe for flight or as directed.

e Use approved oil-spill and cleanup equipment (Guam and Tinian — Craft and Amphibious Assault
Vehicle [AAV] refueling).

e Set up fuel bladders within berms with impervious liner or double wall protection, preferably
over existing pavement rather than open ground. Spill kit and spill response capability must be
readily available. (Guam and Tinian — Fuel Bladders).

o No live fire or tracer rounds will be used on Tinian. Use of pyrotechnics, flares, blank fire, and
other potential fire-starting activities must be conducted on existing cleared runways and in
accordance with the Fire Prevention Plan (Tinian — Field Maneuvers and Simulated POW
Camps).

e Collect and haul away all expended brass and lead rounds (TRUE, MOUT, NSW Direct Action,
Embassy Reinforcement, Force Protection).
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e For underwater demolitions, the maximum size of the charge will be 10 Ib Net Explosive Weight
(NEW) (Deepwater Mine Countermeasures).

o Dispose oily waste and bilge water at disposal facilities on Guam and/or Saipan.

Appendix C of the MTH or the Hazardous Wastes and Solid Waste Management Plan provides further
guidance to ensure that hazardous materials and solid wastes are handled in an environmentally
responsible and sustainable manner. The plan covers, but is not limited to, the following:

e Reduction in hazardous materials usage.

o Establishment of hazardous materials storage facilities away from catch basins, storm drains, and
waterways. Storage of liquid hazardous materials in containers/facilities with an impervious
lining.

e Use of hazardous chemical warning labels on all hazardous materials. Material Safety Data
Sheets for each hazardous material to be carried by deploying unit.

o Availability of spill containment and cleanup equipment.
¢ Availability of trained spill response teams.

o Designated collection points for segregation, packaging, and labeling of hazardous wastes for
disposal.

¢ Availability of packaging materials for hazardous materials and hazardous waste.

e Segregation of hazardous waste from general refuse.

In addition to compliance with the requirements of the MTH, Navy shore installations, ships, and air
detachments comply with the hazardous materials and hazardous waste management requirements of
OPNAVINST 5090.1C (DoN 2007).

All military installations on Guam also implement rigorous programs for hazardous materials and
hazardous waste management, including SPCC Plans and FRPs for the management of fuels (e.g.
gasoline, diesel, jet fuel) and petroleum, oil, and lubricants (POLS); Lead-Based Paint Management Plans;
Asbestos Management Plans; Ozone Depleting Substances Management Plans; and others. The last three
plans are specific to the management of materials on buildings, including structures used for training,
particularly those used for MOUT.

Each land range has a hazardous materials and waste management plan, and is cleared of expended
hazardous materials accordingly. Expended materials are removed after an exercise to the extent possible,
and all ranges are monitored for off-site release of hazardous constituents.

3.2.2.2 Hazardous Materials

Expended training material can leak or leach small amounts of toxic substances as they degrade and
decompose. Table 3.2-2 lists the hazardous constituents of common training munitions. These items
decompose very slowly, so the volume of expended material that decomposes within the training areas,
and the amounts of toxic substances being released to the environment, gradually increase over the period
of military use. Concentrations of some substances in sediments surrounding the expended material
deposited on the training ranges increase over time. In ocean waters, sediment transport via currents can
eventually disperse these contaminants outside training areas where they will be present at relatively
lower concentrations compared to those in the training ranges and, thus, have no measurable effect on the
open ocean environment. Annual quantities deposited on the training ranges are provided in Tables 3.2-7
to 3.2-9.
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Table 3.2-2: Hazardous Constituents of Training Materials

Training Application/
Munitions Element

Hazardous
Constituent

Pyrotechnics
Tracers
Spotting Charges

Barium chromate
Potassium perchlorate

Oxidizers

Lead oxide

Delay Elements

Barium Chromate
Potassium perchlorate
Lead chromate

Propellants Ammonium perchlorate
Fuses Potassium perchlorate
Detonators Fulminate of mercury

Potassium perchlorate
Primers Lead azide

Training materials containing hazardous materials are described as follows:

3.2.2.2.1 Missiles

Missiles would be fired by ships, aircraft, and Naval Special Warfare (NSW) operatives at a variety of
airborne and surface targets on the MIRC. The single largest hazardous constituent of missiles is solid
propellant, primarily composed of rubber (polybutadiene) mixed with ammonium perchlorate, but
numerous hazardous constituents are used in igniters, explosive bolts, batteries (potassium hydroxide and
lithium chloride), and warheads (i.e., PBX-N high explosive components; PBXN-106 explosive; and PBX
[AF]-108 explosive). In the event of an ignition failure, or other launch mishap, the rocket motor or
portions of the unburned propellant may impact the environment. Most of the missiles fired carry inert
warheads that contain no hazardous constituents. Exterior surfaces may be coated, however, with anti-
corrosion compounds containing chromium or cadmium.

Live missiles fired in training would have an explosive warhead or telemetry warhead. The only training
missiles that do not use rocket motors are missiles that do not leave the rail, such as a captive AIM-9
Sidewinder. Practice missiles use rocket motors that contain potentially hazardous rocket fuel. The main
environmental impact would be the physical structure of the missile itself entering the water, as the rocket
fuel would be combusted prior to entering the water.

Exploding warheads used in air-to-air missile exercises detonate upon impact with the aerial target,
disintegrate, and then fall into the ocean. Live missiles used in air-to-surface exercises explode near the
water surface.

3.2.2.2.2 Bombs

Bombing exercises at the MIRC involve one or more aircraft bombing a target simulating a hostile
surface vessel at sea and a variety of targets on FDM simulating buildings, convoys, and missile sites.
Live and inert bombs are used on FDM.

Bomb bodies are steel and the bomb fins are either steel or aluminum. Based upon the American Society
for Testing and Materials (ASTM) standards specified for bomb construction, each of the iron bomb
bodies or steel fins may also contain small percentages (typically less than one percent) of any of the
following: carbon, manganese, phosphorus, sulfur, copper, nickel, chromium, molybdenum, vanadium,
columbium, or titanium. The aluminum fins, in addition to the aluminum, may also contain zinc,
magnesium, copper, chromium, manganese, silicon, or titanium.
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Practice bombs, also called bomb dummy units (BDU), are bomb bodies filled with an inert material such
as concrete and configured with either low-drag conical tail fins or high-drag tail fins for retarded weapon
delivery. A BDU has the same weight, size, center of gravity, and ballistics as a live bomb. Practice
bombs may contain spotting charges/signal cartridges that produce a visual indication of impact.
Authorized spotting charges include the M1A1 (contains 3 Ib of black powder), M3 (contains 2.33 Ib of
dark smoke filler and 425 grains of black powder), and the M5 (a 2.54-1b charge assembly consisting of a
glass bottle filled with sulfuric oxide [FS] smoke mixture).

Practice bombs which are much smaller in size and weight than the service bombs they simulate are
called subscale practice bombs. There are two types of subcaliber practice bombs — the MK 76 Mod 5 and
the BDU-48/B. The MK-76 Mod 5 is designed for impact firing only and the BDU-48/B simulates
retarded weapon delivery (DoN 2008b).

Hazardous energetic materials in unrecovered bombs will eventually leach out as the metal bomb casing
continues to corrode. Impact to the marine environment from the leaching of hazardous bomb material
would be minimal due to dilution factors from the vast ocean and the failure of bombs to detonate (see
discussion in Section 3.3, Water Quality).

Bombs that strike FDM would release a small percentage of munition constituents that are not consumed
in the detonation and ensuing explosion. This amount would be further reduced by wind transporting
some of the munition constituents to the southwest away from the island and rapidly mixing with the
surrounding air before being deposited into the ocean. Munition constituents deposited on land are
eventually carried out to the ocean by percolating surface water through the limestone formations. For this
reason, the impact of hazardous materials in bombs on FDM would also be minimal.

The Final Range Condition Assessment (RCA), Marianas Land-Based Operational Range Complex
Decision Point 1 Recommendations Report (DoN 2008a) indicates that the entire land area on FDM is
considered a munitions constituent source, as bombing of the entire island was conducted for a 28-year
period prior to the establishment of designated impact areas in 1999. The majority of munitions
constituent released to the environment originates from munitions that only partially detonate or do not
detonate (UXOs). Munitions constituents in UXO are contained within the munition itself and release of
munitions constituents due to corrosion of the casing may take a long time to occur, although salt spray
and humidity may accelerate deterioration of the casing. UXO clearance is not conducted at FDM,
although an operational range clearance plan is under development (DoN 2008a). Testing for the presence
of munitions constituents and modeling to predict transport or transformation of munitions constituents
has not yet been conducted for FDM (DoN 2008a). The RCA concludes that for FDM, no further analysis
is required to assess the risk of off-range release of munitions constituents because FDM is an uninhabited
isolated island with no risk of exposure to human receptors. FDM and the nearshore waters are leased to
the United States for military purpose specifically for use as a live fire naval gunfire and air warfare air
strike training range. As such FDM and its nearshore area have always been an off-limits area to all
personnel both civilian and military due to unexploded ordnance concerns. The lease agreement between
CNMI and the United States, states in pertinent part, at Article 12 of the lease: “c. Farallon de Medinilla:.
Public access to Farallon de Medinilla Island the waters of the Commonwealth immediately adjacent
thereto shall be permanently restricted for safety reasons.” This restriction will continue and FDM and
nearshore areas remain a restricted area which prohibits the entry of all personnel, civilian and military
from the island without specific permission from Commander, Joint Region Marianas. Further analysis
may be required to assess off-range release of munitions constituents at FDM on other environmental
resources.
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3.2.2.2.3 Aerial and Surface Targets

Aerial targets are used for testing and training purposes. Most air targets contain jet fuels, oils, hydraulic
fluid, batteries, and explosive cartridges as part of their operating systems. Fuel is shut off by an
electronic signal, the engine stops, and the target begins to descend. A parachute is activated and the
target descends to the ocean surface where range personnel retrieve it. Some targets are actually hit by
missiles and fall into the range.

Surface targets are made environmentally clean and are discussed further in Section 3.2.2.3.3.

3.2.2.2.4 Sonobuoys

Sonobuoys are electro-mechanical devices used for a variety of ocean sensing and monitoring tasks.
Sonobuoys contain lead solder, lead weights, and copper anodes. Sonobuoys also may contain
fluorocarbons and lithium sulfur dioxide, lithium, or thermal batteries. They consist of expendable metal
cylinders having two sections, a surface unit that contains a seawater battery and a metal subsurface unit.
The seawater battery becomes energized following contact with the water. The subsurface assembly
descends to a selected depth, the metal case falls away, and sea anchors deploy to stabilize the
hydrophone (underwater microphone). At this point, an active sonobuoy emits a sound pulse to generate
an echo from a potential threat or target, and a passive sonobuoy listens for sound from a potential threat
or target.

Regardless of type, each sonobuoy contains a seawater battery housed in the upper, floating portion and
which supplies power to the sonobuoy. The seawater battery contains about 300 grams of lead, in addition
to battery electrodes composed of lead chloride, cuprous thiocyanide, or silver chloride. Silver chloride,
lithium, or lithium iron disulfide thermal batteries are used to power subsurface units. The lithium-sulfur
batteries used typically contain lithium sulfur dioxide and lithium bromide, but may also contain lithium
carbon monofluoroxide, lithium manganese dioxide, sulfur dioxide, and acenitrile (a cyanide compound).
During battery operation, the lithium reacts with the sulfur dioxide to form lithium dithionite. Lithium
iron disulfide thermal batteries are used in DICASS sonobuoys. An important component of the thermal
battery is a hermetically-sealed casing of welded stainless steel 0.03 to 0.1-inches thick that is resistant to
the battery electrolytes.

Chemical reactions with sonobuoy batteries proceed almost to completion once the cell is activated and
only a small amount of reactants remain when the battery life ends. These residual materials will slowly
dissolve and become diluted with ongoing ocean and tidal currents. Given the mobility characteristics for
the most soluble battery constituent, lead chloride, there is low potential for substantial accumulation of
such material in sediments.

For explosive sonobuoys such as the SSQ-110A, the sonobuoy is composed of two sections, an active —
explosive — section and a passive section. The explosive section consists of two explosive payloads of
Class A explosive weighing 4.2 lbs (1.9 kg) each. This explosive is composed of cyclo-1,3,5 —
tetramethylene-2,4,6-tetranitramine (HLX), which is 90 percent RDX, plus small amounts (less than 0.3
grams) of plastic-bonded explosive (PBXN) and hexanitrostilbene, a detonator component. Once in the
water, the charges explode, creating a loud acoustic signal. The explosion creates an air bubble of gaseous
byproducts that travels to the surface and escapes into the atmosphere, with a small amount dissolving in
the water column.

Various types of sonobuoys are used, so the exact amounts of waste materials that are generated are not
known. Table 3.2-3 provides sonobuoy hazardous constituents, based on the types of sonobuoys in use on
the San Clemente Island Underwater Range and likely to be used in the MIRC.
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Table 3.2-3: Sonobuoy Hazardous Constituents

Constituent Weight (Ib) per Sonobuoy
Copper thiocyanate 1.59
Fluorocarbons 0.02
Copper 0.34
Lead 0.94
Steel, tin/lead plated 0.06
TOTAL 2.95

Source: U.S. Department of the Navy, San Clemente Island Ordnance Database [No Date]

3.2.2.2.5 Torpedoes

MK-46, MK-54, MK-50, and MK-48 torpedoes contain potentially hazardous or harmful (non-propulsion
related) components and materials. Only very small quantities of these materials, however, are contained
in each torpedo.

The MK-48 torpedo may be used during training exercises. A guidance wire consisting of a thin-gauge
copper-cadmium core with a polyolefin coating is attached to the torpedo. At the end of a torpedo run, the
guidance wire is released and sinks to the sea floor. A flexible hose protects the guidance wire and
prevents it from forming loops as it leaves the tube.

During training exercises, the torpedo is recovered at the end of a run; therefore, none of the potentially
hazardous or harmful materials would be released to the marine environment. Because the guidance
system of the torpedo is programmed for target and bottom avoidance, potentially hazardous or harmful
materials are not released on impact with a target or the sea floor. For these reasons, the chance of an
accidental release is remote. Further, since the amounts of potentially hazardous and harmful materials
contained in each torpedo are very small, upon accidental release the materials would rapidly diffuse in
the marine environment.

During service weapons tests, if the torpedo does not function as designed, then the torpedo will sink
upon completion of the run cycle, implode at depth, and the debris (including the explosive warhead) will
settle to the bottom. Potentially hazardous components and materials would rapidly diffuse in the marine
environment.

An exercise torpedo that actually “runs” is referred to as an “EXTORP.” The remaining shots are
nonrunning, recoverable “dummy” torpedo shapes called “REXTORPs.” Upon completion of an MK-46
EXTORP, two steel-jacketed lead ballast weights are released to lighten the torpedo, allowing it to rise to
the surface. Each ballast weighs 37 Ib (16.8 kg) and sinks rapidly to the bottom. MK-46 REXTORPSs must
also be ballasted for safety purposes. Ballast weights for REXTORPs are similarly released to allow for
torpedo recovery. Ballasting the MK-46 REXTORP for maritime patrol aircraft use requires six ballasts,
totaling 180 Ib (82 kg) of lead.

Torpedoes are powered with Otto Fuel Il. The fuel is combusted in the torpedo engine and the combustion
byproducts are exhausted into the torpedo wake, which is extremely turbulent and causes rapid mixing
and diffusion. Combustion byproducts include hydrogen cyanide (HCN), which is highly soluble in
seawater and readily diluted.

HCN does not normally occur in seawater and, at high enough concentrations, could pose a risk to both
humans and marine biota. The USEPA acute and chronic national recommendation for cyanide in marine
waters is 1.0 microgram per liter (ug/L), or approximately one part per billion (ppb) (DoN 1996a,b). HCN
concentrations of 280 ppb would be discharged by MK-46 torpedoes and HCN concentrations ranging
from 140 to 150 ppb would be discharged from MK-48 torpedoes (DoN 1996a,b). These initial
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concentrations are well above the USEPA recommendations for cyanide. Because it is very soluble in
seawater, however, HCN would be diluted to less than 1 pg/L at 17.7 ft (5.4 m) from the center of the
torpedo’s path, and thus should pose no threat to marine organisms.

3.2.2.2.6 Explosives

Explosives in modern military ordnance are generally solid-cast explosive fills formed by melting the
constituents and pouring them into steel or aluminum casings. Most new military formulations contain
plastic-bonded explosives that use plastic or other polymer binders to increase their stability (Jane’s 2005
2006). Royal Demolition Explosive (RDX)/High Melting Explosive (HMX) blends have generally
replaced trinitrotoluene (TNT) in plastic-bonded formulations.

Munitions constituents of concern include nitroaromatics—principally TNT, its degradation products, and
related compounds; and cyclonitramines, including RDX, HMX, and their degradation products. TNT
degrades to dinitrotoluene (DNT) and subsequent degradation products from exposure to sunlight
(photolysis) or bacteria (biodegradation). RDX also is subject to photolysis and biodegradation once
exposed to the environment. As a group, military-grade explosives have low water solubility (see Table
3.2-4), and are relatively immobile in water. The physical structure and composition of blended
explosives containing multiple chemical compounds, often with additional binding agents, may further
slow the degradation and dissolution of these materials (see Table 3.2-5).

Table 3.2-4: Water Solubility of Common Explosives and Degradation Products

Compound Water Solubility, mg/L (at 20°C)
salt (sodium chloride) [for comparison] 357,000
ammonium perchlorate 249,000
picric acid 12,820
nitrobenzene 1,900
dinitrobenzene 500
trinitrobenzene 335
dinitrotoluene (DNT) 160-161
trinitrotoluene (TNT) 130
Tetryl 51
PETN 43
RDX 38
HMX 7
white phosphorus 4
Source: USEPA 2006 mg/L — milligrams per liter
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Table 3.2-5: Explosive Components of Munitions

Name Composition Use
Composition A 91% RDX grenades, projectiles
Composition B 60% RDX, 39% TNT projectiles, grenades, shells, bombs
Composition C-4 91% RDX, 9% plasticizer demolition explosive
Explosive D picric acid, ammonium picrate bombs, projectiles
Octol 70-75% HMX, 25-30% TNT shaped and bursting charges
TNT Not Applicable projectiles, shells
Tritonal 80% TNT, 20% aluminum bombs, projectiles
H6 80% Comp B, 20% aluminum bombs, projectiles

Source: USEPA 2006

Explosive byproducts generated when ordnance functions as designed (high-order detonation), or
experiences a low-order detonation, also generate constituents of concern. The major explosive
byproducts of organic nitrated compounds such as TNT and RDX include water, carbon dioxide, carbon
monoxide, and nitrogen. High-order detonations result in almost complete conversion of explosives
(99.997 percent or more [USACE 2003]) into such inorganic compounds, whereas low-order detonations
result in incomplete conversion (i.e., a mixture of the original explosive and its byproducts). For example,
Table 3.2-6 lists the calculated chemical byproducts of high-order underwater detonation of TNT, RDX,
and related materials.

The RCA (DoN 2008a) also reported on the condition of the Navy Munitions Site Emergency Detonation
Site. The concern relates to the potential for contamination of the Fena Reservoir with munitions
constituents from explosives use at this range. While surface water level screening analysis indicated that
the potential exists for munitions constituents to reach the Fena Reservoir, the concentration of munitions
constituents are not released into the reservoir at levels of health concern. Subsequently, confirmation
sampling and analysis of soil and water samples indicated that munitions constituents are not migrating
from the range and entering the Fena Reservoir at levels exceeding screening values based on USEPA
Region IX Preliminary Remediation Goals (DoN 2008a). The report recommends conducting another
RCA in 5 years.

3.2.2.2.7 Other Ordnance

Munitions constituents, in particular heavy metals (lead, nickel, chromium, cadmium, and copper), tend to
accumulate in surface soils because of their generally low solubility and their elemental nature. They may
oxidize or otherwise react with natural substances, but do not break down in the manner of organic
compounds.
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Table 3.2-6: Chemical Byproducts of Underwater Detonations

Percent by Weight, by Explosive Compound
Byproduct

TNT RDX Composition B PBX
nitrogen 18.2 37.0 29.3 33.2
carbon dioxide 27.0 24.9 34.3 32.0
water 5.0 16.4 8.4 13.2
carbon monoxide 313 18.4 175 7.1
carbon (elemental) 10.6 - 2.3 3.2
ethane 5.2 1.6 5.4 7.1
hydrogen 0.2 0.3 0.1 0.1
propane 1.6 0.2 1.8 2.8
ammonia 0.3 0.9 0.6 1
methane 0.2 0.2 0.2 0.1
hydrogen cyanide <0.0 <0.0 <0.0 <0.0
methyl alcohol <0.0 <0.0 - -
formaldehyde <0.0 <0.0 <0.0 <0.0
other compounds <0.0 <0.0 <0.0 <0.0

Source: Renner and Short 1980

Other ordnance constituents of concern include pyrotechnic (illumination and smoke) compounds,
propellants, primers, and metals (e.g., iron, manganese, copper, lead, zinc, antimony, mercury).
Nitrocellulose, nitroglycerin, perchlorate, nitroguanidine, and pentaerythritol tetranitrate (PETN) are
commonly used in artillery, mortar, and rocket propellants. Common primers include lead azide, lead
styphnate, and mercury fulminate. PETN is a major component of detonation cord and blasting caps.
Phosphorus, potassium perchlorate, and metal nitrates are common ingredients of pyrotechnics, flares,
and smokes.

Debris from flares, smoke grenades, and other pyrotechnic devices that fall in the water may release small
amounts of toxic substances as they degrade and decompose. Solid flare and pyrotechnic residues may
contain, depending on their purpose and color, aluminum, magnesium, zinc, strontium, barium, cadmium,
nickel, and perchlorates. Although pyrotechnic residues typically include hazardous constituents, most of
them are present in small amounts or low concentrations, and are bound up in relatively insoluble
compounds. As inert, incombustible solids with low concentrations of leachable metals, these materials
typically do not meet the criteria for characteristic hazardous wastes. The perchlorate compounds present
in the residues are relatively soluble. Sediment movements in response to tidal surge and currents, and
sediment disturbance from ship traffic and other sources, would eventually disperse contaminants outside
of the training areas. The items degrade very slowly, so the volume of expended training materials within
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the training areas and the amounts of toxic substances being released to the environment gradually
increases over the period of military use. Concentrations of some substances in sediments surrounding the
disposed items would increase over time.

3.2.2.3 Expended Training Materials

Various types of training items are shot, thrown, dropped, or placed within the training areas. Items that
are expended on the water, and fragments that are not recognizable as expended training materials (e.g.,
flare residue or candle mix), are not collected. Some nonhazardous expended training materials that
remain as floating debris can constitute marine litter, hazards to navigation, and potential hazards to
marine life. Plastics and other nonbiodegradable items pose slightly more significant problems as seabed
litter than items such as metals, and could also result in floating and coastal litter. However, since they are
nonhazardous, minimal in volume due to infrequent training activities in the open ocean, and dispersed
over a vast ocean training area, the impact is not considered significant.

3.2.2.3.1 Missiles

Missiles used in most aviation exercises are inert versions that do not explode upon contact with the target
or sea surface. The principal source of potential impacts to water and sediment quality from missiles
would be unburned solid propellant residue and batteries. Solid propellant fragments would sink to the
ocean floor and undergo changes in the presence of seawater. The concentration decreases over time as
the leaching rate decreases and further dilution occurs. The aluminum remains in the propellant binder
and is eventually oxidized by seawater to aluminum oxide. The remaining binder material and aluminum
oxide pose no threat to the marine environment.

3.2.2.3.2 Bombs

Detonated bomb debris, practice bombs, and unrecovered bombs that enter the water would settle to the
ocean floor and the solid metal bomb components would corrode slowly in seawater. Over time, natural
encrustation of exposed metal surfaces would occur, reducing the rate at which subsequent corrosion
occurs. Rates of deterioration would vary, depending on the material and conditions in the immediate
marine and benthic environment.

3.2.2.3.3 Aerial and Surface Targets

Surface targets are used during MISSILEX and BOMBEX. Surface targets include stationary targets such
as a MK-42 Floating At Sea Target (FAST) or MK-58 marker (smoke) buoys. Surface targets are stripped
of unnecessary hazardous constituents, and made environmentally clean.

A Sinking Exercise (SINKEX) uses an excess vessel hull as a target that is eventually sunk during the
course of the exercise. The target is an empty, cleaned, and environmentally remediated target vessel that
is towed to a designated location where various ships, submarines, or aircraft use multiple types of
weapons to fire shots at the target vessel. The vessels used as targets are selected from a list of CNO-
approved vessels that have been cleaned according to the requirements set forth under Section 102 of the
Marine Protection, Research and Sanctuaries Act (40 CFR 229.2) and the August 1999 Navy/EPA
Agreement that details vessel preparation requirements to address PCBs under the SINKEX permit.
Weapons can include missiles, precision and nonprecision bombs, gunfire, and torpedoes. If none of the
shots sink the target vessel, either a submarine shot or placed explosive charges are used to sink the ship.
Charges ranging from 100 to 200 Ib, depending on the size of the ship, are placed on or in the target
vessel if sunk by explosives. Prior to selection of the target vessel, the ship is cleaned to the maximum
extent possible. Objects on Navy vessels that may contain PCBs are cable insulation, rubber gaskets, felt
gaskets, thermal insulation material (fiberglass, felt, foam and cork), adhesives, tapes, surface
contamination of machinery and other solid surface, oil-based paints, caulking, rubber insulation mounts,
foundation mounts, pipe hangers, light ballasts, plasticizers and paints. PCBs are identified and removed

HAZARDOUS MATERIALS 3.2-23



MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

to the maximum extent possible, although there is a possibility that there will be some PCB-containing
residue remaining on the target vessel. Under the terms of the 1999 agreement, the Navy shall ascertain
the presence of PCB in an inventory of the vessel to be sunk, and remove all transformers and capacitors
containing 3 pounds or more of dielectric fluid, and make reasonable efforts to remove all other
capacitors, heat transfer equipment or other materials containing less than this amount. Disposal of all
PCB and materials containing PCB is conducted in accordance with applicable regulations. The Navy is
also required to: report quantities of PCB to the USEPA, sample PCBs according to local sampling
protocols; keep records of its sampling activities for each vessel; sink vessels no closer than one mile
from other vessels; and, provide pre-SINKEX and post-SINKEX notification to the USEPA.

The USEPA granted the Navy a general permit through the Marine Protection, Research, and Sanctuaries
Act (MPRSA) to transport vessels “for the purpose of sinking such vessels in ocean waters...” (40 CFR
229.2). Subparagraph (a)(3) of this regulation states “All such vessel sinkings shall be conducted in water
at least 1,000 fathoms (6,000 ft) deep and at least 50 nm from land.” In accordance with 40 CFR 229.2,
an annual report is submitted by the Navy to the Administrator of the USEPA that includes the name of
each vessel used as a target vessel, its approximate tonnage, and the location and date of sinking.

Target fragments and expended material would sink to the ocean floor, gradually degrade, be overgrown
with marine life, and/or be incorporated into the sediments. Floating nonhazardous expended material
may be lost and would either degrade over time or wash ashore as flotsam. The SINKEX general permit
under the MPRSA requires that “before sinking, appropriate measures shall be taken by qualified
personnel at a Navy or other certified facility to remove to the maximum extent practicable all materials
which may degrade the marine environment, including without limitation removing from the hulls other
pollutants and all readily detachable materials capable of creating debris or contributing to chemical
pollution.” If the sinking exercise could create floating non-hazardous expended material that will create
persistent marine debris or has the potential to wash ashore, the Navy should attempt to remove such
material from the marine environment. Nonhazardous expended materials are defined as all parts of a
device made of nonreactive materials, including parts made of steel or aluminum, polymers (e.g., nylon,
rubber, vinyl, and various other plastics), glass fiber, and concrete. While these items represent persistent
seabed litter, their strong resistance to degradation and their chemical composition mean that they do not
chemically contaminate the surrounding environment by leaching heavy metals or organic compounds.

3.2.2.3.4 Torpedoes

Expended training materials from torpedoes (guidance wire, flexible hose, launch accessories [nose cap,
suspension bands, air stabilizer, release wire, propeller baffle, sway brace pad, arming wire, and fahnstock
clip]) will be spread over a relatively large ocean area. These expended training materials will settle to the
ocean bottom and will be covered by sediments over time.

Lead in the ballast weights is unlikely to mobilize into the sediment or water as lead ion for three reasons.
First, the lead is jacketed with steel, which means that the lead surface would not be exposed directly to
seawater. Second, even if the lead were exposed, general ocean bottom conditions are slightly basic with
low oxygen content which would prohibit the lead from ionizing. In addition, lead is only slightly soluble
in seawater. Finally, in softbottom areas, the lead weights would be buried due to the velocity of their
impact. Over a long period of time, however, lead may be released into the sediment or water upon
corrosion of the steel jacket.

3.2.2.3.5 Sonobuoys

In addition to the sonobuoy’s metal case and expended power source, expendable materials include a
parachute assembly (12-to 18-inch diameter nylon chute), nylon cord, plastic casing, antenna float, metal
clips and electrical wires. Over time, these materials will sink to the ocean floor. The outside metal case
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will slowly corrode and can become encrusted from seawater processes and marine organisms, thus
further slowing the rate of corrosion.

3.2.2.3.6 Chaff

Radio frequency chaff (chaff) is an electronic countermeasure designed to reflect radar waves and obscure
aircraft, ships, and other equipment from radar tracking sources. Chaff is nonhazardous and consists of
aluminum-coated glass fibers (about 60 percent silica and 40 percent aluminum by weight) ranging in
lengths of 0.3 to 3 inches (in) (0.8 to 7.6 centimeters [cm]) with a diameter of about 0.0016 in (40
micrometers [um]). Chaff is released or dispensed from military vehicles in cartridges or projectiles that
contain millions of chaff fibers, forming a diffuse cloud of fibers that is undetectable to the human eye.
Chaff is a very light material that can remain suspended in air anywhere from 10 minutes to 10 hours and
can travel considerable distances from its release point, depending on prevailing atmospheric conditions.

Based on the dispersion characteristics of chaff, large areas of open water within the MIRC would be
exposed to chaff; however, the chaff concentrations would be low. The fine, neutrally buoyant chaff
streamers act like particulates in water, temporarily increasing the turbidity of the ocean’s surface, but are
quickly dispersed. The Air Force has studied chaff and has determined that it has no adverse
environmental impacts (U.S. Air Force 1997).

For each chaff cartridge used, a plastic end cap and a Plexiglas piston are released into the environment in
addition to the chaff fibers. The end cap and the piston are both round and are 1.3 in (3.3 cm) in diameter
and 0.13 in (0.33 cm) thick. The end caps and piston would sink. Although highly unlikely, some may
remain at or near the surface if it were to fall directly on floating materials. The expended material could
also be transported long distances before becoming incorporated into the bottom sediments.

3.2.2.3.7 Other Ordnance

Other ordnance includes gunnery rounds. Most of this ordnance is inert (nonexplosive) and consists of
nonhazardous constituents. Inert ordnance includes steel shapes or replicas containing concrete,
vermiculite (clay), or other nonhazardous constituents similar in appearance, size, and weight to explosive
ordnance used in wartime. These inert rounds will accumulate over time. If dropped in the water, they
will sink to the ocean floor and eventually be covered with sediments.

3.2.3 Environmental Consequences
3.2.3.1 Approach to Analysis

The significance of potential impacts associated with hazardous materials, constituents, substances, and
wastes is based primarily on their characteristics, distribution, transportation, storage, and disposal.
Factors used to assess significance include the extent or degree to which implementation of an alternative
would substantially increase the human health risk or environmental exposure resulting from the storage,
use, transportation, and disposal of these materials and substances. A second measure of significance is
whether the use, transportation, storage, and disposal of hazardous items are consistent with the various
Federal and state laws regulating these materials.

Under each alternative, ordnance usage is quantified for each training area and converted into a weight
per unit area to determine area expended material loading. In addition, ordnance usage was converted into
a concentration unit of mg/L as an indication of contamination potential, assuming a conservative depth
of only 1 meter of ocean water or 1 meter of soil depth. For FDM, the calculation was based only on the
impact areas totaling an area of 54 acres, and not the total island mass of 182 acres. For ordnance
expended in water, the area of the seaspace where training is conducted was used to calculate
concentrations and not the total seaspace of the MIRC, For example, concentrations of ordnance dropped
in W-517 were calculated based on the area of W-517 only at 14,000 sq nm, and not the entire seaspace of
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501, 873 sq nm. These assumptions are conservative and results for all three alternatives are shown in
Tables 3.2-7 to 3.2-9.

3.2.3.2 No Action Alternative

Under the No Action Alternative, training activities and level of activity in the MIRC would remain the
same as current activities. Training activities would continue to be conducted in accordance with
applicable Federal regulations, OPNAVINST Series 5090.1 requirements for hazardous materials and
hazardous waste management afloat and ashore, the GEPA Hazardous Waste Management Program, the
CNMI DEQ Hazardous and Solid Waste Management regulations, the MTH, and Air Force Instruction
(AFI) 32-7086, Hazardous Materials Management, and AFI 32-7042, Hazardous Waste Management, for
training activities on Andersen AFB.

Table 3.2-7 provides a quantification of ordnance used during training exercises associated with the No
Action Alternative. In addition, predicted area loadings and concentrations are presented in Table 3.2-7.
As expected, loadings and concentrations are higher on FDM due to its size.

There would be no increase in human health risk or environmental exposure from the storage, use,
transportation, and disposal of hazardous substances associated with current training activities.

Nonhazardous expended training materials will continue to be deposited on the training areas at current
levels. On land ranges, nonhazardous expended training materials will continue to be collected for
appropriate disposal or reuse options. Those expended on the water are not collected and will accumulate
over time. Although unlikely because of the vast expanse of ocean area where expended training materials
may be deposited, over time, they may become physical hazards to marine life or to navigation.

Hazardous materials on structures (e.g., lead-based paint, asbestos, ozone depleting substances) used for
MOUT training will continue to be managed in accordance with applicable management plans to preclude
their release to the environment or the exposure of military personnel while conducting training. MOUT
training facilities at the MIRC consist of relatively old structures at Andersen South, Barrigada (Housing),
Navy Munitions Site and Orote Point CQC House that are likely to contain hazardous construction
materials.
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Table 3.2-7: Annual Ordnance Usage During Training Exercises for the No Action Alternative

Annual Ordnance Usage During Training Exercises

ni (2} %) = %) 0 8
Ulelillng Quantity . 2 E 2 & 9 0 g @ 3 = -
Area == o < S 0w O = @ o 3 S T
S o c — 5} @8 € ) = o 3 =
05 g 3 = 7 9 =2 5 3 = 15 O
(@] = o » o > = o e
n = s i1 N Q>.‘
Number |, 2,5 50 1500 0 30 3800 0 0 0 0 0
Expended
Weight (Ib) per
DM voa | 418 586 1 0 178 83691 0 0 0 0 0
(R-7201) Weight/Area | ggeq 9197 16 0 2794 | 1313558 0 0 0 0 0
(Ib per nm")
1 *
Concentration™ |, g7 1.220 0.002 0 0.371 174 0 0 0 0 0
(mg/L)
. . Number
Primary: Expended 0 0 0 20 0 0 0 20 0 0 0
Guam Weight (Ib) per
Maritime ol 0 0 0 1440 0 0 0 0 0 0 0
>3nm from Wei ht/g\rea
land: (b ger ) 0 0 0 0.003 0 0 0 0 0 0 0
Secondary: Con nFt)r on™
W-517 oncentratio 0 0 0 4x107 0 0 0 0 0 0 0
(mg/l)
Primary: Number | 554 0 36000 0 14 368 0 0 0 2020 2092
W-517- Expended
Secondary: | ‘Veight(b)per | g, 0 28 0 120 8309 0 0 0 1717 0
. year
Marianas Weight/Area
Maritime 9 21 0.013 0 0.002 0 0.009 0.594 0 0 0 0.123 0
>12nm (Ib per nm®)
1 *%
ATCAAS Concentr?rt:]‘;r/‘u 2 x 10° 0 3x107 0 1x10° | 8x10° 0 0 0 2x10° 0
Number | 50, 0 9000 0 0 0 0 0 103 0 0
Primary: Expended
Maritime Weight (Ib) gg; 27 0 4 0 0 0 0 0 304 0 0
>3nm; Wei ht/Krea
Secondary: 9 2| 0.0000 0 0.0000 0 0 0 0 0 0.001 0 0
W-517 (Ib per nm?)
H *%
Concentration 0 0 0 0 0 0 0 0 1x 107 0 0
(mg/L)
HAZARDOUS MATERIALS AND WASTE 3.2-27




MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

Table 3.2-7: Annual Ordnance Usage During Training Exercises for the No Action Alternative (Continued)

Annual Ordnance Usage During Training Exercises
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3.2.3.3 Alternative 1 (Preferred Alternative)

Under Alternative 1, the number of training exercises in the MIRC would increase; however, the nature of
the training activities would not change substantially. Alternative 1 would include all of the training
activities under the No Action Alternative, with the addition of increased training activities as a result of
upgrades and modernization of the existing ranges and training areas. Under Alternative 1, the number of
Navy training events at all training locations would increase in frequency (i.e., more annual training
activities). Alternative 1 would also result in an increase in the intensity of training events at each location
(i.e., use of increased number of rounds of fire per training activity or sortie). This alternative also takes
into consideration the addition of major exercises and the Air Force’s ISR/Strike and other initiatives at
Andersen AFB. No new construction would be required, although some facilities would be improved.
Modernization and upgrade of existing ranges, training facilities, and training areas, as described in
Section 2.4, are proposed under this alternative which would result in increased and enhanced training in
ASW and MOUT.

Table 3.2-8 provides a quantification of ordnance used during training exercises associated with
Alternative 1. In addition, predicted area loadings and concentrations are also presented in Table 3.2-8.
Area loading and concentrations in water, compared to those for the No Action Alternative, increase,
although not considered to be significant (within the same order of magnitude). Area loading and
concentrations on land (FDM), compared to those for the No Action Alternative, increase twofold.

Although Alternative 1 would have the potential to increase the use and disposal of hazardous materials
as a result of increased training activities, training activities would continue to be conducted in
accordance with applicable Federal, Guam and CNMI regulations, the MTH, and applicable Service
instructions. With adherence to established protective measures, impacts from hazardous materials from
Alternative 1 would not be considered significant.

Impacts from hazardous materials would be similar to those described under the No Action Alternative.
The nature of the training activities would not change substantially, with the exception of the number and
intensity of exercises to be conducted at each location.

Because training activities are conducted in areas and facilities where access by the public is not allowed,
human health risk from the increased storage, use, transportation, and disposal of hazardous substances
associated with training activities will remain the same. However, risk of exposure of the environment to
hazardous substances may increase. Compliance with applicable regulations and implementation of
associated management plans should reduce the increased risk of environmental exposure.

Hazardous materials on structures (e.g., lead-based paint, asbestos, ozone depleting substances) used for
MOUT training will continue to be managed in accordance with applicable management plans to preclude
their release to the environment or the exposure of military personnel while conducting training. MOUT
training facilities at the MIRC consist of relatively old structures at Andersen South, Barrigada (Housing),
Navy Munitions Site and Orote Point CQC House that are likely to contain hazardous construction
materials.

The rate of deposition of nonhazardous expended training materials on training areas will increase with
increased training tempo. Environmental effects will be similar to those under the No Action Alternative.
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Table 3.2-8: Annual Ordnance Usage During Training Exercises for Alternative 1

Annual Ordnance Usage During Training Exercises
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Number | 554 0 12000 0 0 0 0 0 106 0 0
Primary: Expended
Maritime | Veight (Ib) gg 36 0 5 0 0 0 0 0 313 0 0
>3nm; Wei ht/Krea
Secondar 9 21 0.000 0 0.000 0 0 0 0 0 0.001 0 0
y: W-517 (Ib per nm-)
Concentration 0 0 0 0 0 0 0 0 1x 107 0 0
(mg/L)
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Table 3.2-8: Annual Ordnance Usage During Training Exercises for Alternative 1 (Continued)

Annual Ordnance Usage During Training Exercises

Qo %) 2] 0 2 0 0 L
o | oy | 8 | 2 | | X | By s | 8] g | BE |
® 2 i 3 3 x £ 2 <) 2 T n 2
5 5 g 5 | Ze & B g g s o
® < - ~ = i A &
Number | g4, 0 0 2 70 0 4 0 0 0 0
Primary: Expended
W-517; Weight (Ib) gg: 813 0 0 144 1313 0 14 0 0 0 0
Marianas Wei ht/Krea
Maritime 9 2 0.058 0 0 0.010 0.094 0 0.001 0 0 0 0
>50nm (Ib per nm )
Concentration | g, 146 1x10° | 1x10° 0 1x 107 0 0 0 0
(mg/L)
Primary: Number
Agat Bay Expended 0 0 0 0 0 0 50 0 0 0 0
(10 1b Weight (Ib) per
NEW) voar 0 0 0 0 0 0 17 0 0 0 0
Secondar Weight/Area
v Apra (Ib per nm?) 0 0 0 0 0 0 10.949 0 0 0 0
Harbor (10 Concentration
Ib NEW) (mall) 0 0 0 0 0 0 0.001 0 0 0 0
Number
46890 100 78250 49 152 5502 54 40 106 5740 5830
Expended
Weight (Ib) | 2079 1171 118 3528 1899 104934 31 0 313 4879 0
TOTAL V(Yg'ggyﬁrrﬁf)‘ 0.0005 | 0.0003 | 0.0000 | 0.0009 | 0.0005 | 0.0269 | 0.0000 | 0.0000 | 0.0001 | 0.0012 0
Conce“t(rrfl‘gf’s 5x107 | 3x107 0 9x107 | 5x107 | 3x10° 0 0 1x107 | 1x10° 0
*Based on 1 meter of soil depth; **Based on 1 meter of water depth
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3.2.3.4 Alternative 2

Under Alternative 2, the number of training exercises in the MIRC would slightly increase in comparison
to Alternative 1; however, the nature of the training activities would not change substantially. In addition
to upgrades and modernization of some existing ranges and training areas proposed under Alternative 1,
additional major exercises would be included.

Training activities would continue to be conducted in accordance with applicable Federal, Guam and
CNMI regulations, the MTH, and applicable Service instructions. Table 3.2-9 provides a quantification of
ordnance used during training exercises associated with Alternative 2. In addition, predicted area loadings
and concentrations are also presented in Table 3.2-9. Area loading and concentrations in water, compared
to those for the No Action Alternative, increase, although not considered to be significant (within the
same order of magnitude). Area loading and concentrations on land (FDM), compared to those for the No
Action Alternative, increase by about 150 percent.

Environmental impacts would be similar to that of Alternative 1. Hazardous material usage, hazardous
waste generation, and deposition of nonhazardous expended training materials will increase over that of
Alternative 1. Compliance with applicable regulations and implementation of associated management
plans should reduce the increased risk of environmental exposure.

3.2.4 Unavoidable Significant Environmental Effects

The quantities of hazardous substances (in expended training materials) in the soils, sands, and sediments
of the MIRC training areas would gradually accumulate over time. However, the concentrations of these
substances are not expected to reach a concentration that could affect human health since military
personnel exposure is limited and public access to training areas is restricted. For land ranges, hazardous
substances are deposited on the surface of the soil and confined within the perimeter of the range.

The volume of hazardous wastes generated by training activities at MIRC and transported back to
disposal facilities in the Continental United States (CONUS) would increase. CONUS-based facilities are
adequate to contain minimal quantities of wastes generated from training at the MIRC.

3.2.5 Summary of Environmental Effects (NEPA and EO 12114)

Table 3.2-10 presents a summary of effects and mitigation measures for the No Action Alternative,
Alternative 1, and Alternative 2.
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Table 3.2-9: Annual Ordnance Usage During Training Exercises for Alternative 2

Annual Ordnance Usage During Training Exercises
Qo %) 2 0 2 0 % L
v | oy | 8 | 2| B X |3y 5 || g| 8|2,
@) c s 3 Q% IS 3 o a T n =
= S 3 e | 78 = s | e | s O
o o & =R ) 3 | &
Number | o056 | 100 | 2250 0 70 5300 0 0 0 0 0
Expended
Weight (ID) | 1045 | 1172 1 0 411 | 97251 0 0 0 0 0
per year
FDM
(R-7201)
Weight/Area | 40,65 | 18395 | 16 0o | 6451 | 1526386 | O 0 0 0 0
(Ib per nm?)
Concentration |, 125 | 5440 | .002 0 |o08s6| 202 0 0 0 0 0
(mg/L)
Number |, 0 0 62 0 0 0 48 0 0 0
Expended
Primary: i
Guam weight (Ib) | 0 0 |44 | o0 0 0 0 0 0 0
la per year
Maritime
>3nm from
land; Weight/Area
Secondary: (Ib per nm2) O 0 0 0009 0 0 0 0 O 0 0
W-517
Concentration 1x
maty | O 0 0 106 0 0 0 0 0 0 0
Number | 64550 | o | 64000 | o 30 570 0 0 0 | 6420 | 6528
Expended
Primary: .
W-517; weight (Ib) | 7, 0 112 0 341 | 12525 0 0 0 |s457| o0
Secondary: peryear
Marianas
Maritime .
>12nm V(\I’S'gzﬁlﬁ:ﬁ% 0034 | 0 |o0o008| o0 |o0024| 0895 0 0 0o |o03%]| o
ATCAAs P
Concentration 5x 1x 3x 4 5x
(mg/L) 10°® 0 10°® 0 10°® 1x10 0 0 0 10° 0
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Table 3.2-9: Annual Ordnance Usage During Training Exercises for Alternative 2 (Continued)

Annual Ordnance Usage During Training Exercises
.. %) © %) ©
Training Quantity - 2 = S | 82| o g [ & | £ “
(0] Qo — y—
Al & 2 < B | 8| € z > | 2 | 8w | B
= | 8| 2|5 |8é 8| s |®|z2|e|°®
o o & =R o 3 | &
Number | 000 | 0 | 15000 | 0 0 0 0 0 115 0
Expended
, Weight (Ib)
Primary: ver year | 45 0 7 0 0 0 0 0 339 0
Maritime
>3nm;
Secondary: Weight/Area
W-517 (Ib per nmz) 0.000 0 0.0000 0 0 0 0 0 0.001 0
Concentration 1x
maiL) | © 0 0 0 0 0 0 0 107 0
Number | 4., 0 0 2 70 0 4 0 0 0
Expended
_ Weight (Ib)
Primary: ver year | 813 0 0 144 | 1313 | 0 14 0 0 0
W-517;
Marianas Weiaht/A
Maritime lS'g UArea | 5958 | 0 0 |0010|0094| 0 | o0001]| O 0 0
>50nm (Ib per nm")
Concentration 8 X 1x 1x 1x10
(mg/L) 10° 0 0 10°® 10° 0 7 0 0 0
Number
Expended 0 0 0 0 0 0 50 0 0 0
Primary: ]
Agat Bay Wweight (Ib) | 0 0 0 0 0 17 0 0 0
(10 1b per year
NEW);
Secondary: .
Apra V(\llg'gzﬁ/ﬁrrf% 0 0 0 0 0 0 |10949| o0 0 0
Harbor (10 P
lb NEW)
Concentration 1x10
(mglL) 0 0 0 0 0 0 3 0 0 0
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Table 3.2-9: Annual Ordnance Usage During Training Exercises for Alternative 2 (Continued)

Annual Ordnance Usage During Training Exercises

Ry 1) 2 0 2 0 0 L
o | oy | 3|2 | B2 |3g) 5 | 2] 5| 5|2 |,
@) c s 3 Q% = 3 o Q 2 n =
s | §| 8| 5 |%¢| a || | E g |O
o S & =R & 3 | &
Number | o1065 | 100 | 81250 | 64 | 170 | 5870 54 48 | 115 | 6420 | 6528
Expended
Weight (Ib) | 2376 | 1171 | 119 | 4610 | 2066 | 109800 | 31 0 339 | 5457 | 0
TOTAL
weight/Area | 555 | 5,002 | 0.000 | 0.009 | 0.004 | 0.213 | 0.000 | 0.000 | 0.001 | 0.011 | ©
(Ib per nm”®)
Concentration 7 X 3X 1x 5x 5 1x 2 X
moi) | 107 | 107 | 9 | 10° | 107 |3X10°| O O | 107 | 108 | ©
*Based on 1 meter of soil depth; **Based on 1 meter of water depth
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Table 3.2-10: Summary of Environmental Effects of Hazardous Materials and Waste for the
Alternatives in the MIRC Study Area

Alternative NEPA EO 12114
(Land and U.S. Territorial Waters, (Non-U.S. Territorial Waters,
<12 nm) >12 nm)
No Action Use of expendable training materials will deposit training Use of expendable training materials will
Alternative materials on the ranges. Most of the degradation products | deposit training materials on the ranges.

of these materials are nonhazardous inorganic materials.

Existing hazardous material and waste management
systems are sufficient for handling of wastes generated by
the No Action Alternative.

There would be no significant impacts to the environment
from expendable training materials under the No Action
Alternative.

Most of the degradation products of
these materials are nonhazardous
inorganic materials.

Existing hazardous materials and waste
management systems are sufficient for
handling of wastes generated by the No
Action Alternative.

There would be no significant harm to
the environment of the non-territorial
waters under the No Action Alternative.

Alternative 1

Impacts on MIRC would be similar to those of the No
Action Alternative. Overall volumes, area loadings, and
resultant concentrations of expended training materials
would increase slightly over those from the No Action
Alternative.

Existing hazardous materials and waste management
systems are sufficient for handling of wastes generated by
Alternative 1.

There would be no significant impacts to the environment
from expendable training materials under Alternative 1.

Impacts on MIRC would be similar to
those of the No Action Alternative.
Overall volumes, loadings and resultant
concentrations of expended training
materials would increase slightly over
those from the No Action Alternative.

Existing hazardous materials and waste
management systems are sufficient for
handling of wastes generated under
Alternative 1.

There would be no significant harm to
the environment of the non-territorial
waters under Alternative 1.

Alternative 2

Impacts on MIRC would be similar to those of the No
Action Alternative and Alternative 1. Overall volumes,
area loadings, and resultant concentrations of expended
training materials would increase slightly over those from
Alternative 1.

Existing hazardous materials and waste management
systems are sufficient for handling of wastes generated by
Alternative 2.

There would be no significant impacts to the environment
from expendable training materials under Alternative 2.

Impacts on MIRC would be similar to
those of the No Action Alternative and
Alternative 1. Overall volumes, area
loadings, and resultant concentrations of
expended training materials would
increase slightly over those from
Alternative 1.

Existing hazardous materials and waste
management system are sufficient for
handling of wastes generated by
Alternative 2.

There would be no significant harm to
the environment of the non-territorial
waters under Alternative 2.
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3.3  WATER QUALITY

Water quality consists of the chemical and physical composition of groundwater and surface waters.
Potentially affected water bodies include Pacific Ocean waters surrounding Guam and the CNMI, and
rivers, lakes, streams, wetlands, and groundwater within or affected by actions on the subject onshore and
offshore ranges.

3.3.1 Introduction and Methods

The assessment of water quality in the MIRC was conducted by reviewing available literature including
previously published NEPA documents for actions in the MIRC and surrounding area.

Potential water quality impacts are limited to elements of current and proposed activities that could affect
ocean, groundwater and surface water. With the exception of air-to-ground warfare training, aircraft
activities and training activities in airspace are not expected to have adverse effects on water quality.

Factors considered in evaluating impacts on marine water quality include the extent or degree to which:

e Concentrations of water pollutants from the proposed activity would exceed applicable
standards;

e Proposed activities would violate laws or regulations adopted to protect or manage the water
resource system; or

e Proposed activities would affect existing or future beneficial uses.

Current and proposed activities that could affect non-marine water resources are limited to deposition of
constituents of training and testing materials on surface soils in the MIRC. Deposition on soils could
indirectly affect surface freshwater resources and groundwater.

3.3.1.1 Regulatory Framework

The study area for water quality extends 12 nm from the coastline of any U.S. Territory as defined by
Presidential Proclamation 5928. Portions of the potentially affected inner sea range within these
boundaries are subject to analysis under NEPA.

The study area for this action extends outside the U.S. territorial sea or beyond 12 nm (22 km) of the
shore as it relates to training and RDT&E activities in the MIRC. The open ocean training areas are
subject to analysis under EO 12114,

3.3.1.1.1 International Regulations

The international treaty for regulating disposal of wastes in the open ocean generated by operation of
vessels is the International Convention for the Prevention of Pollution from Ships, 1973, as modified
by the Protocol of 1978 relating thereto (MARPOL 73/78). The International Maritime Organization
(IMO), based in London, performs Secretariat functions for the implementation of MARPOL 73/78.
MARPOL 73/78 is implemented in the United States by the Act to Prevent Pollution from Ships, under
the lead of the U.S. Coast Guard. MARPOL 73/78 includes regulations aimed at preventing and
minimizing pollution from ships, accidental or routine, and currently includes six annexes as follows:
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e Annex |I—Regulation for the Prevention of Pollution by Qil

e Annex Il—Regulations for the Control of Pollution by Noxious Liquid Substances in Bulk

e Annex IlI—Prevention of Pollution by Harmful Substances Carried by Sea in Packaged Form
e Annex IV—Prevention of Pollution by Sewage from Ships

e Annex V—Prevention of Pollution by Garbage from Ships

e Annex VI—Prevention of Air Pollution from Ships

Annexes | and Il are mandatory on parties to the treaty while Annexes Ill to VI are optional and not
binding unless specifically accepted. The United States is not a party to Annex IV; however, the U.S.
Congress mandated the Navy to comply with regulations set forth in Annex V.

Annex V covers nonfood marine pollution solid waste. Although naval ships are exempt from MARPOL
73/78, the U.S. Congress required compliance by the U.S. Navy in the Marine Plastic Pollution Research
and Control Act of 1987 as modified by the National Defense Authorization Act for Fiscal Year 1994.
Under Annex V, the nonfood solid waste materials that are controlled include the following:

e Paper and cardboard

e Metal

e Glass (including crockery and similar materials)
e Plastics

The basic requirements of Annex V include the following:

e Disposal of all plastics into the sea is prohibited.

o Disposal of dunnage, lining and packing material that will float is prohibited within 25 nm of
the nearest land.

e Disposal of food waste and other garbage is prohibited within 12 nm of the nearest land,
unless the waste is comminuted and able to pass through 25 mm screens, in which case,
disposal is permitted beyond 3 nm from the nearest land.

o Disposal of all garbage (except food waste beyond 12 nm) is prohibited in the Baltic Sea and
other Special Areas.

3.3.1.1.2 Federal Laws and Regulations

The United States Environmental Protection Agency (USEPA) and National Oceanic and Atmospheric
Administration (NOAA) are the federal agencies primarily responsible for water quality and ocean
resources. Federal laws regulating water quality include the Clean Water Act (CWA) (33 USC 1251 et
seg.) and the Safe Drinking Water Act (SDWA) (42 USC 300f et seq.). The CWA was enacted by
Congress to restore and maintain the chemical, physical, and biological integrity of United States (U.S.)
waters. The CWA requires each state to establish water quality standards for its surface waters based on
designated uses. For impaired water bodies, the CWA directs each state to develop Total Maximum Daily
Loads (TMDL), the amounts of pollutants that can be assimilated by a body of water without exceeding
water quality standards. Based on the developed TMDLs, the state or USEPA can limit any discharge of
pollutants to a level sufficient to ensure compliance with state water quality standards.
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As required under the CWA, the USEPA has established National Recommended Water Quality Criteria
(USEPA 2010). The criteria are maximum concentration levels for specific contaminants in discharges to
surface waters necessary to protect ecological and human health. The criteria are not rules, and have no
regulatory effect. However, they can be used to develop regulatory requirements, based on concentrations
that will have an adverse effect on the qualities necessary to sustain beneficial uses of U.S. waters. Table
3.3-1 shows the water quality criteria standards for saltwater.

Table 3.3-1: National Ambient Water Quality Criteria Standards For Saltwater

Water Quality Criteria Standard (ug/L)
Contaminant
Acute (1-hr average) Chronic (4-day average)
Metals
Nickel 74.0 8.20
Lead 210.0 8.10
Cadmium 40.0 8.80
Copper 4.8 3.10
Mercury 1.8 0.94

Hg/L - micrograms per liter; hr - hour

SOURCE: USEPA 2010

The CWA prohibits the discharge of oil or hazardous substances into the territorial waters of the U.S.
(i.e., up to 12 nm [19 km]) in quantities harmful to the public health or welfare, or to the environment. Oil
and hazardous substance spills are addressed under the National Contingency Plan. USEPA has proposed
Uniform National Discharge Standards for military vessels. Table 3.3-2 summarizes current Navy
pollution control discharge restrictions in the coastal zone.

Navy activities are carried out in compliance with OPNAVINST 5090.1c (Environmental Readiness
Program Manual), issued in October 2007, which is an update to the Navy’s Environmental and Natural
Resources Program Manual. Policies and procedures to protect water quality area provided in various
chapters of this instruction. Requirements and responsibilities for the control and prevention of surface
water pollution are defined in Chapter 9. Response procedures for oil and hazardous substance spills from
Navy vessels and shore facilities are defined in Chapter 12. Environmental compliance policies and
procedures applicable to shipboard operations are defined in Chapter 22.
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Table 3.3-2: Summary of Navy Pollution Control Discharge Restrictions (Coastal Zone)

Type of Waste

Area
Sewage (“Black Water”) Gray water
No discharge (direct discharge is allowed If no pierside collection capability exists, direct
0-3 nm o o . .
within 3 nm under emergency conditions) discharge permitted
3-12 nm Direct discharge permitted. Direct discharge permitted
12-25 nm Direct discharge permitted. Direct discharge permitted
Area Oily Waste Garbage (Non-plastics)
No sheen. If equipped with Oil Content
Monitor (OCM), discharge < 15 ppm oil. (If
) operating properly, oil/water separator .
0-3nm (OWS) or bilge water processing tank No discharge
(BWPS) will routinely be less than 15
ppm)
3-12 nm Same as 0-3 nm. Pulped garbage may be discharged
If equipped with OCM, discharge < 15
) ppm oil. Ships with Oil/Water Separator . . .
12-25nm but no OCM must process all bilge water Direct discharge permitted
through the oil-water separator.
Area Garbage (Non-Plastics) Garbage (Plastics)
0-3nm No discharge. No discharge
Pulped or comminuted food and pulped
3-12 nm paper and cardboard waste may be No discharge
discharged >3 nm.
Bagged shredded glass and metal waste
may be discharged >12 nm. Submarines No discharge. Submarines may discharge
12-25 nm may discharge compacted, sinkable compacted, sinkable garbage between 12 nm
garbage between 12 nm and 25 nm and 25 nm provided that the depth of water is
provided that the depth of water is greater | greater than 1,000 fathoms
than 1,000 fathoms
Area Hazardous Materials Medical Wastes (Infectious & Sharps)
. Steam sterilize, store, and transfer ashore. No
0-3nm No discharge. ;
discharges
3-12 nm No discharge. Steam sterilize, store, and transfer ashore. No
discharges
No discharge except as permitted by -
12-25 nm Navy authorized disposal methods for Steam sterilize, store, and transfer ashore. No

shipboard hazardous materials.

discharges

Source: DoN 2007a
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3.3.1.1.3 Territory and Commonwealth Laws and Regulations

Statutory water quality authorities and regulations for Guam and the CNMI are described herein. The
USEPA Region 9 Water Division implements programs that prevent, reduce, and regulate surface and
groundwater contamination. The 1986 amendments to the SDWA and the 1987 amendments to the CWA
established authority for USEPA water programs.

A Memorandum of Agreement (MOA) with the USEPA provides the authority for the Guam
Environmental Protection Agency (GEPA) Water Programs Division to enforce portions of federal
statutes (such as portions of the CWA and the SDWA) and regulations not covered by local statutes.
GEPA’s Water Programs Division is responsible for the management and protection of Guam’s drinking,
surface, and marine water resources. This agency is responsible for three programs:

e Safe Drinking Water Program
e Water Pollution Control Program
o Water Resource Management Program

The main objectives of the Safe Drinking Water Program are to undertake planning activities, and
develop, implement, and enforce Guam’s Primary and Secondary Safe Drinking Water Regulations, as
authorized by the Guam SDWA (10 Guam Annotated Code [GCA] Chapter 53) and the 1986 and 1996
SDWA, as amended. The primary goal of this program is to ensure that potable water on Guam meets
local and national standards by implementing the Water and Wastewater Operator’s Mandatory
Certification Act (10 GCA Chapter 52) and the Guam Lead Ban Act (10 GCA Chapter 53A). The
mandatory operators’ certification program ensures that all operators who supervise water and wastewater
utilities are qualified and adequately trained to operate the system in a manner that ensures the water
treatment systems meet criteria for safety and quality. The Guam Lead Ban Act is implemented and
enforced to minimize the public’s exposure to lead contamination attributed to plumbing materials,
fittings and fixtures. The eleven permitted Public Water Supply Systems (PWSS) on Guam are regulated
under this program through an Operating Permit. The Navy and the Air Force PWSS are currently
permitted (DoN 2007b).

The GEPA Water Pollution Control Program, comprised of the Community Wastewater and Individual
Wastewater Sections, is responsible for protecting public health, the source of Guam’s drinking water (the
Guam Northern Aquifer), and Guam’s waters from point and non-point sources of water pollution. The
Community Wastewater Section is responsible for administering a program that provides sewage
treatment and related facilities for Guam, while the Individual Wastewater Section is responsible for
controlling pollution from domestic wastewater through a permit system requiring all buildings on Guam
have a safe and adequate sewage disposal system. The program is also responsible for the administration
of the National Pollutant Discharge Elimination System (NPDES) Program, Spill Prevention, Control and
Countermeasure Program, the Nonpoint Source Management Program, Federal Sewer Construction
Grants Program, Guam Water Quality Standards, Soil Erosion and Sediment Control Regulations, Feedlot
Waste Management Regulations, and Connection to Public Sewer Regulations.

The GEPA Water Resources Management Program is responsible for implementing Guam’s Water
Resources Conservation Act (10 GCA Chapter 46) by managing and protecting Guam’s principal source
aquifer from pollution and over pumping and by implementing the Water Resources Development and
Operating Regulations, the Underground Injection Control Regulations, and the Wellhead Protection and
Water Quality Standards. Data on groundwater lens characteristics are continuously collected and used to
determine how the groundwater resource has been affected and to what extent future development can or
should occur. The data are also used to determine whether changes or modifications to the current
management are necessary.
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The CNMI Department of Environmental Quality (DEQ) has developed its own Water Quality Standards,
which are promulgated in accordance with the Federal CWA, the Commonwealth Environmental
Protection Act, the Commonwealth Environmental Amendments Act, and the Commonwealth
Groundwater Management and Protection Act (DoN 2007b).

3.3.1.2 Warfare Training Areas and Associated Water QualityStressors

Aspects of the proposed training likely to act as stressors to water quality were identified through analysis
of the training and specific activities included in the alternatives. Environmental stressors are limited to
those locations where surface, ground and ocean water resources could potentially be affected by training

activities. This analysis is presented in Table 3.3-3. An impact analysis is provided in Section 3.3.3.

Table 3.3-3: Warfare Training and Associated Water Quality Stressors

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Water Quality

Anti-Submarine Warfare (ASW)

ASW TRACKEX (Ship)

PRI: W-517

SEC: MI Maritime,
>3 nm from land

Vessel Movements

Contaminant accumulation in waters
from unintentional release of petroleum,
oils and lubricants (POL).

ASW TRACKEX

PRI: MI Maritime,
>3 nm from land

(Submarine) None None.

SEC: W-517

PRI: W-517 Contaminant accumulation in waters
ASW TRACKEX Sonobuoys from release of hazardous substances

(Helicopter)

SEC: MI Maritime,
>3 nm from land

Aircraft Overflights

and from unintentional release of POL
during aircraft mishap.

ASW TRACKEX (MPA)

PRI: W-517

SEC: MI Maritime,
>3 nm from land

Sonobuoys
Aircraft Overflights

Contaminant accumulation in waters
from release of hazardous substances
and from unintentional release of POL
during aircraft mishap

ASW TORPEX
(Submarine)

PRI: MI Maritime,
>3 nm from land

SEC: W-517

Vessel Movements
Ordnance

Contaminant accumulation in waters
from release of hazardous substances
and from unintentional release of POL

ASW TORPEX (Ship)

PRI: Ml Maritime,
>3 nm from land

SEC: W-517

Vessel Movements
Ordnance

Contaminant accumulation in waters
from release of hazardous substances
and from unintentional release of POL

ASW TORPEX
(MPA/Helicopter)

PRI: MI Maritime,
>3 nm from land

SEC: W-517

Vessel Movements
Aircraft Overflights
Ordnance
Sonobuoys

Contaminant accumulation in waters
from unintentional release of POL (from
vessel movements and from aircraft
mishap) and from release of hazardous
substances

Mine Warfare (MIW)

MINEX

PRI: W-517

SEC: M| Maritime,
>12 nm from land

Aircraft Overflights

Contaminant accumulation in waters
from unintentional release of POL
during aircraft mishap

WATER QUALITY

3.3-6




MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS

MAY 2010

Table 3.3-3: Warfare Training and Associated Water Quality Stressors (Continued)

Range Activity Location Potential Potential Activity Effect on
Stressor Water Quality
Suspension of bottom sediments;
increased concentration of suspended
PRI: Agat Bay sediments; decreased water clarity and

Underwater Demolition

SEC: Apra Harbor

Vessel Movements
Explosives

short-term increase in turbidity

Contaminant accumulation in waters
from unintentional release of POL

Floating Mine
Neutralization

PRI: Piti

SEC: Agat Bay

Vessel Movements
Explosives

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity and
short-term increase in turbidity
Contaminant accumulation in waters
from unintentional release of POL

Surface Warfare (SUW)

PRI: W-517, > 50
nm from land

Vessel Movements

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity and

SINKEX SEC: MI Maritime, > Explosives short-term increase in turbidity
. Ordnance
50 nm from land; L
ATCAAS Accumulation in waters from
unintentional release of POL

PRI: W-517, > 50

nm from land Contaminant accumulation in waters
BOMBEX Aircraft Overflights from release of hazardous substances

(Air-to-Surface)

SEC: MI Maritime, >
50 nm from land;
ATCAAs

Ordnance

and from unintentional release of POL
during aircraft mishap.

MISSILEX
(Air-to-Surface)

PRI: W-517, > 50
nm from land

SEC: MI Maritime, >
50 nm from land;
ATCAAs

Aircraft Overflights
Ordnance

Contaminant accumulation in waters
from release of hazardous substances
and from unintentional release of POL
during aircraft mishap

BOMBEX
(Air-to-Surface) Inert Only

PRI: W-517

SEC: MI Maritime,
>12 nm from land;
ATCAAs

Aircraft Overflights

Accumulation in waters from
unintentional release of POL during
aircraft mishap.

MISSILEX
(Air-to-Surface CATMEX)
Inert Only

PRI: W-517

SEC: MI Maritime,
>12 nm from land;
ATCAAs

Aircraft Overflights

Accumulation in waters from
unintentional release of POL during
aircraft mishap

GUNEX
(Surface-to-Surface, Ship)

PRI: W-517

SEC: MI Maritime,
>12 nm from land

Vessel Movements
Ordnance

Contaminant accumulation in waters
from release of hazardous substances
and from unintentional release of POL

PRI: MI Maritime,

GUNEX Contaminant accumulation in waters
>3 nm from land Vessel Movements

(Surface-to-Surface, Ordnance from release of hazardous substances

Small Arms) SEC: W-517 and from unintentional release of POL
PRI-W-517 Contaminant accumulation in waters

GUNEX Aircraft Overflights from release of hazardous substances

(Air-to-Surface)

SEC: MI Maritime,
>12 nm from land;
ATCAAs

Ordnance

and from unintentional release of POL
during aircraft mishap

WATER QUALITY
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Table 3.3-3: Warfare Training and Associated Water Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Water Quality

Visit, Board, Search and
Seizure/Maritime
Interception Operation
(VBSS/MIO)

PRI: Apra Harbor

SEC: MI Maritime

Vessel Movements

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contaminant accumulation in waters
from unintentional release of POL

Electronic Combat (EC)

CHAFF Exercise

PRI: W-517

SEC: MI Maritime,
>12 nm from land;
ATCAAs

Aircraft Overflights
Vessel Movements

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contaminant accumulation in waters
from unintentional release of POL (from
vessel movements and from aircraft
mishap)

FLARE Exercise

PRI: W-517

SEC: MI Maritime,
>12 nm from land;
ATCAAs

Aircraft Overflights
Flares

Contaminant accumulation in waters
from release of hazardous substances
and from unintentional release of POL
during aircraft mishap

Strike Warfare (STW)

Contaminant accumulation in waters
from unintentional release of POL

BOMBEX Aircraft Overflights during aircraft mishap
(Land) FDM (R-7201) Ordnance
Contamination of surface drainage
areas from runoff
Contaminant accumulation in waters
from unintentional release of POL
MISSILEX Aircraft Overflights during aircraft mishap

(Air-to-Ground)

FDM (R-7201)

Ordnance

Contamination of surface drainage
areas from runoff

GUNEX
(Air-to-Ground)

FDM (R-7201)

Aircraft Overflights
Ordnance

Contaminant accumulation in waters
from unintentional release of POL
during aircraft mishap

Contamination of surface drainage
areas from runoff

Combat Search and
Rescue (CSAR)

PRI: Tinian North
Field, Guam
Northwest Field

SEC: Orote Point
Airfield, Rota Airport

Aircraft Overflights
Troop Movements

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL during aircraft mishap

WATER QUALITY
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Table 3.3-3: Warfare Training and Associated Water Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Water Quality

Air Warfare (AW)

Air Combat Maneuvers
(ACM)

PRI: W-517

SEC: MI Maritime,
>12 nm from land;
ATCAAs

Aircraft Overflights

Contaminant accumulation in waters
from unintentional release of POL
during aircraft mishap

Air Intercept Control

PRI: W-517

SEC: MI Maritime,
>12 nm from land;
ATCAAs

Aircraft Overflights

Contaminant accumulation in waters
from unintentional release of POL
during aircraft mishap

MISSILEX/GUNEX

PRI: W-517

SEC: MI Maritime,

Aircraft Overflights

Contaminant accumulation in waters
from unintentional release of POL

(Air-to-Air) ! Ordnance during aircraft mishap and from release
>12 nm from land; of hazardous substances
ATCAAs
PRI: W-517
Contaminant accumulation in waters
MlS.S"‘EX. SEC: MI Maritime, Vessel Movements from unintentional release of POL and
(Ship-to-Air) Ordnance

>12 nm from land;
ATCAAs

from release of hazardous substances

Amphibious Warfare (AMW

FIREX (Land)

FDM (R-7201)

Vessel Movements
Ordnance

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from unintentional release of POL and
from release of hazardous substances

Amphibious Assault
Marine Air Ground Task
Force (MAGTF)

PRI: Tinian MLA,;
Unai Chulu,
Dankulo and Babui
(beach) and Tinian
Harbor: North Field

SEC: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Sumay Cove and
MWR Ramp;
Tipalao Cove and
Dadi Beach

Vessel Movements
Vehicle and Troop
Movements
Aircraft Overflights
Ordnance

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contaminant accumulation in waters
from unintentional release of POL (from
vessel movements and from aircraft
mishap) and from release of hazardous
substances

WATER QUALITY
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Table 3.3-3: Warfare Training and Associated Water Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Water Quality

Amphibious Warfare (AMW

— (Continued)

Amphibious Raid
Special Purpose MAGTF

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Sumay Cove and
MWR Ramp;
Tipalao Cove and
Dadi Beach

SEC: Tinian MLA;
Unai Chulu,
Dankulo and Babui
(beach) and Tinian
Harbor: North Field

Vessel Movements
Vehicle and Troop
Movements
Aircraft Overflights
Ordnance

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from unintentional release of POL (from
vessel movements and from aircraft
mishap) and from release of hazardous
substances

Expeditionary Warfare

Military Operations in
Urban Terrain (MOUT)
Training (USMC Infantry,
USAF RED HORSE
Squadron, Navy NECC
Company, Army Reserve,
GUARNG)

PRI: Guam; AAFB
South; Finegayan
Communication
Annex; Barrigada
Housing; Northwest
Field

SEC: Tinian, Rota,
Saipan

Vehicle and Troop
Movements

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances

Special Warfare

Direct Action
(SEAL Tactical Air
Control Party)

FDM (R-7201)

Vessel and Troop
Movements
Ordnance

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances

Direct Action

(SEAL, NECC, USMC,
Army, USAF
Platoon/Squad)

PRI: OPCQC and
NMS Breacher
House

SEC: Tarague
Beach CQC and
NMS Breacher
House

Vehicle and Troop
Movements
Explosives
Ordnance

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances.

Military Operations in
Urban Terrain (MOUT)
Training (SEAL, EOD

Platoon/Squad)

PRI: Guam; AAFB
South; Finegayan
Communication
Annex; Barrigada
Housing; NMS
Breacher House

SEC: Tinian, Rota,
Saipan

Vehicle and Troop
Movements

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances

WATER QUALITY
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Table 3.3-3: Warfare Training and Associated Water Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Water Quality

Special Warfare (Continued

Parachute Insertion
(SEAL, EOD, USAF, Army
Platoon/Squad)

PRI: Orote Point
Airfield; Northwest
Field; Orote Point
Triple Spot

SEC: Finegayan
DZ; Apra Harbor;
NMS Breacher
House

Aircraft Overflights
Troop Movements

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL during aircraft mishap

Insertion/Extraction
(SEAL, EOD, Army,
USMC, USAF
Platoon/Squad)

PRI: Orote Point
Airfield; Northwest
Field; Orote Point
Triple Spot; Apra
Harbor; Gab Gab
Beach

SEC: Finegayan
DZ; Haputo Beach;
NMS Breacher
House; Polaris
Point Field; Orote
Point KD Range

Vessel Movements
Troop Movements
Aircraft Overflights

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL (from vessels and from
aircraft mishap)

Hydrographic Surveys
(SEAL, EOD, USMC
Platoon/Squad)

PRI: FDM; Tinian;
Tipalao Cove

SEC: Haputo
Beach; Gab Gab
Beach; Dadi Beach

Vessel Movements
Aircraft Overflihgts

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL (from vessels and from
aircraft mishap)

Breaching

(Buildings, Doors)

(SEAL, EOD, USMC, Army
Platoon/Squad)

NMS Breacher
House

Explosives

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances.

Special/Expeditionary Warfare

Land Demolitions

(IED Discovery/Disposal)
(NECC EOD, USMC EOD,
USAF EOD
Platoon/Squad)

PRI: Guam; Orote
Point Airfield; Orote
Point CQC; Polaris
Point Field;
Andersen South;
Northwest Field

SEC: NLNA/SLNA;
NMS Breacher
House; Tinian MLA

Vehicle Movements
Explosives

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances

WATER QUALITY
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Table 3.3-3: Warfare Training and Associated Water Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Water Quality

Special/Expeditionary Warfare (Continued)

Land Demolitions

(UXO Discovery/Disposal)
(NECC EOD, USMC EOD,
USAF EOD
Platoon/Squad)

PRI: NMS EOD
Disposal Site (limit
3000 Ibs NEW per
UXO event)

SEC: AAFB EOD
Disposal Site (limit
100 Ibs NEW per
event) and
Northwest Field
(limit 20 Ibs NEW
per event)

Vehicle Movements
Explosives

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances

Seize Airfield

(SEAL, USMC, Army
Company/Platoon; USAF
Squadron)

PRI: Northwest
Field

SEC: Orote Point
Airfield; Tinian
North Field; Rota
Airfield

Vehicle and Troop
Movements
Aircraft Overflights

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL (from aircraft mishap)

Airfield Expeditionary
(USAF RED HORSE
Squadron, NECC
SEABEE Company,
USMC Combat Engineer

PRI: Northwest
Field

SEC: Orote Point

Vehicle and Troop
Movements
Aircraft Overflights

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous

Company, USAR Q'Q:teildlz;i;lglan substances and from unintentional
Engineer) release of POL (from aircraft mishap)
PRI: Guam;

Intelligence, Surveillance,
Reconnaissance (ISR)
(SEAL, Army, USMC,
USAF Platoon/Squad)

Northwest Field;
Barrigada Housing;
Finegayan
Communications
Annex; Orote Point
Airfield

SEC: Tinian; Rota;
Saipan

Troop Movements

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances

Field Training Exercise
(FTX)

(Army, NECC SEABEE
Company/Platoon)

PRI: Guam;
Northwest Field;
NLNA

SEC: Orote Point
Airfield; Polaris
Point Field; Tinian
North Field

Vehicle and Troop
Movements
Generators

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances

WATER QUALITY
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Table 3.3-3: Warfare Training and Associated Water Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Water Quality

Special/Expeditionary Warfare (Continued)

Non-Combatant
Evacuation Operation
(NEO)

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Northwest Field;
Sumay Cove and
MWR Marina Ramp

SEC: Tinian MLA;
Unai Chulu,
Dankulo, and Babui
(beach) and Tinian
Harbor: North Field;
Rota Airfield/West
Harbor

Vessel Movements
Vehicle and Troop
Movements

Aircraft Overflights

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL (from vessels and from
aircraft mishap)

Maneuver
(Convoy, Land
Navigation)

PRI: Northwest
Field, Andersen
South; NLNA/SLNA;
Tinian MLA

SEC: Finegayan
Annex; Barrigada
Annex; Orote Point
Airfield

Vehicle and Troop
Movements
Vessel Movements

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL from vessels

Humanitarian Assistance/
Disaster Relief (HADR)
Operation

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Northwest Field;
Sumay Cove and
MWR Marina Ramp

SEC: Tinian MLA;
Unai Chulu (beach)
and Tinian Harbor;
North Field; Rota
Airfield/West Harbor

Vessel Movements
Vehicle Movements
Aircraft Overflights

Suspension of bottom sediments;
increased concentration of suspended
sediments; decreased water clarity

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL (from vessels and from
aircraft mishap)

WATER QUALITY
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Table 3.3-3: Warfare Training and Associated Water Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Water Quality

Force Protection / Anti-Terr

orism

Embassy Reinforcement
(SEAL, Army Platoon,
USMC Company/Platoon)

PRI: Orote Point
Airfield: Inner Apra
Harbor:
NLNA/SNLA

SEC: Orote Point
Triple Spot; Orote
Point CQC; Kilo
Wharf; Rota
Municipality

Vehicle and Troop
Movements
Aircraft Overflights

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL during aircraft mishap

Force Protection

(USAF Squadron, NECC
SEABEE
Company/Platoon, USAR
Engineer
Company/Platoon)

PRI: Guam;
Northwest Field,
NLNA; Barrigada
Annex

SEC: Orote Point
Airfield; Polaris
Point Field; Tinian
North Field; Rota
Municipality

Vehicle and Troop
Movements
Generators

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances

Anti-Terrorism

(Navy Base Security,
USAF Security Squadron,
USMC FAST Platoon)

PRI: Tarague
Beach Shoot House
and CATM Range;
Polaris Point;
Northwest Field

SEC: Kilo Wharf;
Finegayan
Communications
Annex; NMS; AAFB
MSA; Rota

Municipality

Vehicle and Troop
Movements
Aircraft Overflights

Contamination of surface drainage
areas from runoff

Contaminant accumulation in waters
from leaks or spills of hazardous
substances and from unintentional
release of POL during aircraft mishap

3.3.2 Affected Environment

The study area is comprised of marine, surface, and groundwater associated with the islands of Guam,
Tinian, Saipan, Rota and FDM.

Marine Water. Water quality in the marine environment is determined by a complex set of interactions
between chemical and physical processes operating continuously in the ocean system. This dynamic
equilibrium is expressed by a variety of indicators, including temperature, salinity, dissolved oxygen, and
nutrient levels. Nutrients are chemicals or elements necessary to produce organic matter. Basic nutrients
include dissolved nitrogen, phosphates, and silicates. Dissolved inorganic nitrogen occurs in ocean water
as nitrates, nitrites, and ammonia, with nitrates as the dominant form. Water pollutants alter the basic
chemistry of sea water in various ways.

The marine environment has a high buffering capacity (i.e., the pH of seawater is relatively stable) due to
the presence of dissolved elements, particularly carbon and hydrogen. Most of the carbon in the sea is
present as dissolved inorganic carbon that originates from the complex equilibrium reaction of dissolved
carbon dioxide (CO,) and water. This CO,-carbonate equilibrium system is the major buffering system in
seawater, maintaining a hydrogen ion concentration (pH) between 7.5 and 8.5.
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The vast expanse of the off-shore waters combined with their distance from the shore and the mixing and
transport effects of the currents, work together to maintain a generally high quality of water. The major
chemical parameters of marine water quality include pH, dissolved oxygen, and nutrient concentrations.
The major ions present in seawater are sodium, chloride, potassium, calcium, magnesium, and sulfate.

The quality of coastal ocean waters is strongly affected by human activities with urban runoff as a
primary source of contamination. Runoff may contain bacterial contamination, inorganic nutrients,
various organic compounds, and metals. Sediment toxicity can be severe in port and marina areas within
bays, harbors, and river mouths.

Water pollutants associated with Navy training activities are released into the ocean; however, their
release is regulated in accordance with appropriate regulatory permits. Navy training activities require the
use of a variety of solid and liquid hazardous materials. Hazardous materials required on the open ocean
ranges can be broadly classified as either shipboard materials, necessary for normal training and
maintenance, such as fuel and paint, and training materials. Training materials include both live and
practice munitions (considered to contain military expended material constituent [MEMC] because they
contain explosives or propellants), and non-munition training materials.

Commercial, recreational, and institutional vessels discharge water pollutants into the ocean. Shipboard
waste-handling procedures governing the discharge of non-hazardous waste streams have been
established for commercial and Navy vessels. These categories of wastes include: (a) Liquids: “black
water” (sewage); “gray water” (i.e., water from deck drains, showers, dishwashers, and laundries); oily
wastes (oil water mixtures); and, (b) solids (garbage).

Marine water quality around the Mariana Islands is good. Guam's ocean water quality is relatively good
with the exception of locations close to river mouths or sewage treatment outfalls. Guam beaches are
tested weekly using biological parameters. Sediments in Apra Harbor have exhibited high levels of
copper, lead, mercury, tin, zinc, PCBs and PAH (GEPA 2000).

The CNMI DEQ has designated the coastal' and oceanic waters® surrounding FDM as Class A. The
objective of this class of waters is for the protection of recreational and aesthetic enjoyment; any other
uses shall be allowed as long as it is compatible with protection and propagation of fish and wildlife, and
with compatible recreation with risk of water ingestion by either children or adults. Such waters shall be
kept clean of solid waste, oil and grease, and shall not act as receiving waters for an effluent which has
not received the best degree of treatment of control practicable under existing technology and economic
conditions and compatible with standards established for this class (CNMI n.d.). Various locations in
Tinian Harbor are tested monthly for fecal coliform. There were three incidents of coliform violations due
to fishing boat discharges into the harbor in 1995.

Several beach and harbor areas on Rota are tested quarterly for fecal coliform. No testing is done on FDM
which is uninhabited (DoN 1999).

Surface Water. Surface water quality in the Mariana Islands, in general, is good. Guam's surface waters
are vulnerable to contamination from sewage disposal overflows, animal wastes, and sediment erosion
carried into streams during periods of heavy rainfall. Inland surface water bodies are of highest quality,

! Coastal waters, as defined by DEQ, are all waters of a depth less than twenty (20) fathoms, or waters up to a
distance of 1,000 ft offshore from the mean high water mark, whichever is the greater distance from the shoreline.

2 Oceanic waters, as defined by DEQ, are all other marine waters outside of the twenty (20) fathoms depth contour
or greater than 1,000 ft offshore from the mean high water mark, whichever is the greatest distance from the
shoreline.
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whereas coastal regions contain surface water bodies ranging from pristine high quality to low quality.
Surface water bodies on Tinian and Rota are similarly vulnerable to contamination (DoN 1999).

Guam. Guam’s only large reservoir of water is confined behind a dam and is located on Navy lands at the
Navy Munitions Site. The Fena Reservoir has a capacity of approximately 7,050 acre-ft and confines the
water from four rivers: the Imong, Almagosa, Sadag Gago, and Maulap. Water from the Fena Reservaoir,
along with surface water redirected from Almagosa and Bona Springs, is pumped to the Fena Water
Treatment Plant and then into Navy and municipal distribution systems (DoN 2001).

Fena Reservoir and springs within the Navy Munitions Site are important sources of water for the U.S.
Navy and the Government of Guam, providing approximately 30 percent of Guam’s current water
requirements. Water quality from Fena Reservoir and springs is generally high, requiring minimum
treatment and chlorination for domestic use. Threats to the water quality in Navy Munitions Site include
sedimentation from accelerated erosion and fecal material contamination from feral ungulates and other
animals (DoN 2001).

The general landscape of southern Guam is not conducive to the construction of dams to confine surface
waters. Many stream courses are short and have steep gradients where the water flows into broad valleys
unsuitable for the construction of dams.

Tinian. Surface water on Tinian is restricted to the wetlands comprised of areas of impermeable clay that
impound rainwater. There are several wetland areas, the largest of which is Hagoi in the northern part of
the island southwest of the EMUA. Hagoi, like other Tinian wetlands, is dependent entirely on
precipitation as a water source; and, in periods of drought, the water level drops and open water
dramatically decreases. Navy biologists have not observed the wetland to be completely dry. Other Tinian
wetlands are smaller than Hagoi and considered ephemeral because they are not large enough to sustain
periods of low rainfall. Mahalang and Bateha wetlands are suspected to be artificial bomb craters or man-
made water reservoirs for cattle. Makpo Swamp once supported open water, but municipal groundwater
pumping significantly altered the water levels (DoN 2003).

Floodplains are low-lying areas subject to flooding due to excessive rains and high runoff of surface water
from higher elevations. Since the elevation is relatively uniform and there is little surface water runoff,
flooding is not an important natural hazard on Tinian. FEMA delineates flood hazard areas and nineteen
isolated areas are designated as Flood Zone A, which are areas likely to be inundated in a 100-year flood
event. The remainder of Tinian, exclusive of the coastline is outside the regulatory floodplain. Zone A
areas are unpopulated areas and include Hagoi, and portions of North Field, Tinian International Airport,
and Makpo (DoN 2003) (refer to Figure 3.3-1).

Saipan. Surface water on Saipan includes canyon drainages throughout the island. Lake Susupe and its
contiguous reed marsh is the largest surface water body on the island. The southern two-thirds of Saipan’s
western coast is a low-lying coastal plain adjacent to the lagoon. Many depressional wetlands can be
found along this coastal plain (Burr et al. 2005).

Rota. Surface water on the island of Rota is limited to streams along the southern edge of the island and
small, isolated, depressional wetlands. The most common wetlands on Rota are those associated with the
island’s streams (Burr et al. 2005). An aqueduct connects a system of springs and wells along the
southern perimeter of the island.

FDM. Very little published information is available for FDM. Surface water is limited to one small area
of ponded rainwater recorded in the west-central slope of FDM (DoN 2003).
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The CNMI DEQ has designated all surface waters in the Northern Islands including FDM as Class 1. The
objective of this class of waters is these waters remain in their natural state as nearly as possible with an
absolute minimum of pollution from any human-caused source. To the extent possible, the wilderness
character of such areas shall be protected. Wastewater discharges and zone of mixing into these waters
are prohibited. The uses to be protected in this class of water are for domestic water supplies, food
processing, the support and propagation of fish and wildlife, groundwater recharge, compatible recreation
and aesthetic enjoyment including water contact recreation with risk of water ingestion by either children
or adults (CNMI n.d.).

Groundwater. Groundwater quality in the Mariana Islands, in general, is good. Groundwater serves as
the primary source of drinking water to Guam and other nearby islands. Groundwater is stored in highly-
permeable limestone aquifers which were originally formed as coral reefs. In some areas, these limestone
aquifers are perched above underlying volcanic rocks.

Guam. As an isolated island in the Western Pacific, Guam is totally dependent on rainfall to supply water
to support life on the island. The availability of sufficient high quality water is critical to maintain healthy
ecosystems; therefore water is a vital natural resource. The availability of water for most life forms is
dependent on sufficient storage on or near the earth’s surface. In natural environments water is stored in
the soil profile, underlying rocks, canopy of vegetation, rivers, streams, and wetlands. The abundant
rainfall on Guam supplies high quality, clean water to meet the needs of most species. The construction of
catchment systems and drilling deep wells to extract water has expanded the quantity of water available to
meet the requirements of people and industry (DoN 2001).

The movement and storage of water on Guam is greatly influenced by the island’s geology. Water is held
in the soil pore space by cohesive attraction between water molecules and the mineral and organic
components of the soil. The limestone geology of northern Guam is soluble and is very porous.
Dissolution of the limestone by percolating rainwater has resulted in complex underground drainage
systems, including caves and depressions. The large pore spaces and fractures in limestone rock result in
water percolating rapidly downward through the soil profile with no surface water flow and little water
being stored in the upper soil profile. The limestone in northern Guam is underlain with impervious
volcanic rock at varying depths. Where the underlain volcanic rock is situated below sea level, saltwater
permeates laterally through the porous limestone. The downward movement of water through the
limestone continues until the water encounters an impervious mineral layer of volcanic rock or the higher
density saltwater. If the downward percolating water encounters impervious mineral rock, parabasal water
(or freshwater that flows directly on the impermeable volcanic basement rock) is stored in the porous
limestone rock above the impervious rock (DoN 2001).

Because fresh water has a lower density than saltwater, the fresh groundwater “floats” on saltwater. This
freshwater resting on saltwater is called basal water, and the resulting groundwater lens is known as a
Ghyben-Herzberg Lens. The Ghyben-Herzberg Lens is comprised of zones. Brackish water is present
where there is a mixing of the freshwater and saltwater. Above this mixing zone is a zone of freshwater
that saturates the porous limestone. There is a strong relationship between the thickness of the limestone
rock above the saltwater and the thickness of the groundwater lens. As depth of the limestone above sea
level increases, the greater the potential depth of the freshwater lens (DoN 2001).

Limestone layers below the surface often contain numerous open cavities that can store water for
extended periods of time. However, because gravity acts on this groundwater, the freshwater flow
laterally until it is discharged into the ocean. Conduit flow occurs where the groundwater travels through
underground channels. Groundwater can travel rapidly through these underground fractures. Diffuse flow
occurs where groundwater moves through the pores in the limestone rock. Diffuse flow is much slower
than conduit flow (DoN 2001).
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The Ghyben-Herzberg Lens is recharged with rainwater falling on the limestone geology. The diffuse
recharge by rainwater percolated through hundreds of feet of porous limestone can be slow. Point
recharge is the quickest means for rainwater to reach the groundwater via sinkholes and conduits leading
from them. Development of northern Guam is resulting in extensive surface areas being sealed with
impervious materials (houses, roads, parking areas). Municipal stormwater collection and conduits are
often designed to direct stormwater into sinkholes where the water rapidly percolates. Water collected
from roads and parking lots often contains pollutants, which lower water quality (DoN 2001).

The hydrology of water falling on volcanic soils in southern Guam is very different than the limestone
geology of northern Guam. The rocks that underlay southern Guam were derived from consolidated
volcanic ash deposited under the sea and then uplifted. The uplifted rock is underlain with numerous
faults with a complex sloping topography. Over several million years this material has weathered to form
the soils that generally contain a large percentage of clay particles and smaller pore spaces. If the soils are
not already saturated with water, rainfall percolates into the soil and is held by cohesive forces in the
smaller pore spaces. If rainfall intensity exceeds the rate of percolation, surface flow will occur. Also,
because the depth to impervious mineral layers is generally shallow the soil profile can become saturated
if the duration and frequency of rainfall exceeds the discharge rate of groundwater into streams, which
will result in surface flow (DoN 2001).

Groundwater flows laterally along the impervious layers of volcanic rock until it diffuses into seeps,
springs, streams, or wetlands. These areas of surface water provide important habitat for wildlife. The
quantity of surface water stored in streams and wetland is dependent on the seasonality, intensity, and
duration of rainfall. Once the soil profile is saturated any additional rainfall is diffused into the streams
and travels to the ocean (DoN 2001).

The Northern Guam Lens aquifer supplies up to 80 percent of the island’s potable water and serves as the
primary source of potable water for the island. Other potable water sources are from surface water on the
island. The aquifer is replenished from precipitation that percolates through the limestone. Groundwater is
typically found approximately 450 to 500 ft (137 to 152 m) below ground surface (bgs). The Northern
Guam Lens is considered by the Guam EPA as groundwater under direct influence of surface water. The
aquifer has also been designated by the USEPA as a Sole Source Aquifer under the Safe Drinking Water
Act. The high permeability of the limestone in northern Guam allows rapid infiltration of rainfall so
surface runoff occurs locally only after intense rain. The limestone also offers little resistance to
groundwater flow so only a thin freshwater lens has developed. Water levels in the freshwater lens vary
several feet daily and seasonally in response to ocean tides, recharge, and ground-water withdrawal. The
thickness of the freshwater lens varies seasonally, primarily in response to seasonal variations in recharge.

The only source of groundwater is precipitation, which infiltrates to the subsurface and recharges the
underlying water table (the upper surface of the groundwater system). Guam receives approximately 90-
100 inches of rain per year. A significant portion of this is lost to evapotranspiration; some is lost to
surface runoff, and the remaining portion is available as recharge to groundwater. The average annual
recharge rate is estimated at 35 inches per year. The thickness of the groundwater lens is directly related
to the recharge rate and to water withdrawal rates (USAF 2006).

Andersen AFB lies on the northern portion of three groundwater subbasins: the Finegayan subbasin under
the western third of the Base; the Agafa Gumas subbasin under the central portion of the Base, which
includes Northwest Field; and the Andersen subbasin under the eastern portion of the Base (USAF 2000).
Over 100 dry wells were created at the Base to assist in storm water recharge into the aquifer. However,
this method has the potential to cause groundwater contamination from storm water runoff. Past activities
have not resulted in extensive groundwater contamination due to implementation of the Base Storm Water
Pollution Prevention Plan. Groundwater in each subbasin consists of a basal or parabasal zone.
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Subsurface freshwater floats above the seawater within the basal zone, while in the parabasal zone,
freshwater flows directly on the impermeable volcanic basement rock (USAF 2006).

Parts of Andersen AFB overlie the Groundwater Protection Zone, an area which supplies most of the
island's population with drinking water. Groundwater underlying Andersen AFB was found to be
contaminated with volatile organic compounds (VOC). VOCs at levels above the Agency for Toxic
Substances and Disease Registry (ATSDR) health-based comparison values and USEPA Safe Drinking
Water Standards were also found in three base production wells. These VOCs included tricholorethylene
and tetrachloroethylene. Other active drinking water base production wells are either upgradient of or
some distance away from areas of contamination. ATSDR evaluated past exposure to contaminants in the
affected production wells and determined that drinking this water would not harm individuals or increase
their likelihood of developing adverse health effects. ATSDR also concluded the agency does not expect
any public health hazards, now or in the future, for individuals drinking water from the Andersen AFB
water supply or any other production wells on Guam. Several reasons for this include: 1) the military’s
remediation actions are further reducing contamination at the Base; and 2) the natural groundwater flow
patterns dilute chemical contaminants to concentrations well below levels of public health concern.
Finally, mixing of drinking water in the Base’s distribution system further dilutes the levels of any
contaminants in the water before the water reaches the taps. On the basis of its evaluation of available
environmental information, ATSDR concluded that exposures to contaminants in groundwater, surface
soil, and local plants and animals harvested for consumption are below levels that would cause adverse
health effects. ATSDR has categorized the Base as “no apparent public health hazard” because of the Air
Force's education efforts, access restrictions and monitoring programs at Andersen AFB, and contact with
unexploded ordnance (UXO) and the possibility of harm are remote. Approximately 43 mgd of water is
withdrawn from the Northern Guam Lens aquifer. The 2.5 mgd of water Andersen AFB withdraws from
the aquifer equates to about 5.81 percent of the daily water withdrawal (USAF 2006).

Tinian. Most of Tinian’s groundwater supply is located within units of the Takpochao Limestone and the
known Ghyben-Herzberg Lens areas. The basal fresh water lens extends from 2 to 4 ft (0.6 to 1.2 m)
above mean sea level to approximately 80 to 160 ft (24 to 49 m) below sea level at its deepest point. Most
households utilize municipal water and a small percentage of these homes are totally dependent on
rainwater catchment. Historically, the groundwater resources supported over 150,000 military personnel
during WW I1. Approximately 40 wells were drilled at an average depth of 229.7 ft (70 m), however most
of these have been abandoned (DoN 2003). The Makpo wetland area supplies agricultural and domestic
water supply for the island of Tinian. The potable water supply well was originally drilled by the U.S.
military in 1945 and is located north of the agricultural well. Potable water is stored in tanks at Makpo
Heights and Carolinas Heights (DoN 2003).

Saipan. All fresh groundwater on Saipan originates as rainfall (Carruth 2003). Groundwater is the major
source of water on Saipan. Residents do not have a continuous potable water supply, many areas do not
receive water 24 hours a day and most of the water that is produced does not meet USEPA drinking water
quality standards. Water supply problems are intensified during the dry season and during recurring
periods of drought (USGS 2008).

On Saipan, about 130 municipal production wells produce about 11 million gallons of water per day,
accounting for about 90 percent of the municipal water supply. Three developed springs and a rainwater
catchment system at the airport make up the remaining 10 percent of the water supply. The thickness of
the freshwater lens in the coastal aquifer system on Saipan ranges from about 20 to 60 ft (6 to 18 m) and
many wells produce water with high chloride concentrations (USGS 2008).

Rota. As an island covered by uplifted limestone, Rota relies on its limestone aquifers for most of its
potable water. The entire island surface is covered by uplifted limestone with the exception of a 2.5-mile
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(4 km) scarp along the southernmost flank of the island where the volcanic core is exposed. Almost all of
the island’s potable water supply is produced from springs that emerge along the face of the scarp (USGS
2003). Water sampled from exploratory wells drilled in 1999 meet USEPA requirements for potable
water source, and have been designated as municipal water wells (USGS 2005).

FDM. There is no published data on the hydrology of FDM. There is no aquifer information (DoN 2003).
3.3.2.1 Current Protective Measures

Navy activities could result in environmental effects on water quality in ocean areas due to shipboard
training, expenditure of ordnance, and training-related debris such as used targets. Navy ships are
required to conduct activities at sea in a manner that minimizes or eliminates any adverse impacts on the
marine environment. Environmental compliance policies and procedures applicable to shipboard training
afloat and pollution prevention are defined in Navy instructions, DoD Instruction 5000.2-R, EO 12856,
and EO 13101. These instructions reinforce the CWA'’s prohibition against discharge of harmful
guantities of hazardous substances into or upon U.S. waters out to 200 nm (371 km), and mandate
stringent hazardous waste discharge, storage, dumping, and pollution prevention requirements. Navy
protective measures for shipboard management, storage, and discharge of hazardous materials and wastes,
and other pollution protection measures are intended to protect water quality.

Governing procedures for the use of training areas, ranges and airspace operated and controlled by the
Commander U.S. Naval Forces, Marianas including instructions and procedures for the use of Guam,
Saipan, Tinian, Rota and FDM are included in COMNAVMARIANAS Instruction 3500.4 (Marianas
Training Handbook) (DoN 2000). This guidance identifies specific land use constraints to enable
protection of environmental resources during military training activities in the MIRC.

3.3.3 Environmental Consequences
3.3.3.1 No Action Alternative

At-sea training and test activities involve numerous combatant ships, torpedo retrieval boats, and other
support craft. These vessels are manned, and, with the exception of the use of marine location markers
(e.g., MK-58) used in man overboard training and shipboard familiarization fire training, do not
intentionally expend any munitions constituents into the water. Offshore training activities also expend
bombs, missiles, torpedoes, sonobuoys, targets, flares, or chaff from ships, submarines, or aircraft. These
training materials are shot, launched, dropped, or placed within the range. Expended materials entering
the ocean would not affect marine water quality.

Most weapons and devices used during training exercises are removed at the conclusion of the exercises.
Some training materials, including gun ammunition and naval shells, bombs and missiles, targets,
sonobuoys, and flares, however, are used on the range and not recovered. Items expended on the water,
and fragments not recognizable as expended training material (e.g., flare residue or candle mix), typically
are not recovered. The types of expendable training materials used in each category of at-sea training
typically contain various constituents of concern.

3.3.3.1.1 Expended Training Materials

Torpedoes. Torpedoes are recovered at the end of each exercise; however, non-hazardous materials
associated with their launch are expended and ultimately settle on the ocean floor. These include the
guidance wire, flexible hose, nose cap, suspension bands, air stabilizer, release wire, propeller baffle,
sway brace pad, arming wire and fahnstock clip. Potential effects of torpedoes on water or sediment
quality are associated with propulsion systems, chemical releases, or expended accessories. The potential
hazardous or harmful materials are not normally released into the marine environment because the
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torpedo is sealed and, at the end of a run, the torpedoes are recovered. Torpedoes contain only small
quantities of hazardous components. Torpedoes are programmed to avoid targets and the ocean bottom;
however, in the unlikely event of impact with a target or the ocean floor, the small quantities of hazardous
materials will diffuse rapidly in the water column.

Recoverable Exercise Torpedoes (REXTORP) are non-explosive exercise torpedoes that use air charges
or hydrostatic pressure to discharge ballast and float to the water’s surface. They have no warheads, no
propellant, and negligible amounts of hazardous materials. Table 3.3-4 describes torpedoes typically used
in training, and Table 3.3-5 describes torpedo constituents.

Table 3.3-4: Torpedoes Typically Used in Navy Training Activities

Torpedo Characteristics

MK-46 EXTORP Hazardous materials include explosive bolts (less than 0.035 0z.), gas
generator (130.9 Ib), and a seawater battery (4 0z). The monopropellant is

Otto fuel.

MK-48 ADCAP EXTORP The hazardous materials list is classified.

MK-54 EXTORP This EXTORP is based on the propulsion system of the MK-46 torpedo and

the search and homing capabilities of the MK-50 torpedo.

Sources: Naval Institute Guide to Ships and Aircraft of the U.S. Fleet 2001.

Table 3.3-5: MK-46 Torpedo Constituents

Materials

Torpedo Hydraulic Fluid (MIL-H-5606E mineral oil base)

Practice Arming Rotor (Lead Azide)

Grease (Dow Corning 55M Grease)

Scuttle Valve (Lead Azide)

Lubricating and Motor Oils

Frangible Bolt (Lead Azide and Cyclonite)

Luminous Dye (Sodium Fluorescein)

Propellant (Ammonium Perchlorate)

Solder (QQ-S-571, SN60)

Gas Generator (Barium Chromate and Lead Azide)

Ethylene Glycol (two speed valve backfill fluid)

Release Mechanism (Barium Chromate and Lead Azide)

Ballast Lead Weight

Stabilizer (Barium Chromate and Lead Azide)

Explosive Bolts (Lead Azide and Cyclonite)

Cartridge Activated Cutter

(Barium Chromate and Lead Azide)

Pressure Actuated Bolt (Potassium Perchlorate)

Propulsion Igniter

Practice Exploder (Lead Azide)

Exercise Head Battery

Source: U.S. Department of the Navy 1996a

OTTO Fuel 11 propulsion systems are used in both the MK-46 and the MK-48 torpedoes. OTTO Fuel 1l
may be toxic to marine organisms (DoN 1996a). There have been over 5,800 exercise test runs of the
MK-46 torpedo worldwide between FY89 and FY96 (DoN 1996a), and approximately 30,000 exercise
test runs of the MK-48 torpedo over the last 25 years (DoN 1996b). Most of these launches have been on
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Navy test ranges, where there have been no reports of deleterious impact on marine water quality from the
effects of OTTO Fuel Il or its combustion products (DoN 1996a). Furthermore, Navy studies conducted
at torpedo test ranges that have lower flusing rates than the open ocean did not detect residual OTTO Fuel
Il in the marine environment (DoN 1996a). Thus, no adverse effects are anticipated from the use of
OTTO Fuel I1.

In addition to typical combustion products, hydrogen cyanide (HCN) is generated when the torpedo is
fired using Otto Fuel Il. HCN does not normally occur in seawater and, at high enough concentrations,
could pose a risk to both humans and marine biota. The USEPA acute and chronic national
recommendation for cyanide in marine waters is 1.0 ug/L, or approximately one ppb (DoN 1996a).
Hydrogen cyanide concentrations of 280 ppb would be discharged by MK-46 torpedoes and 140 to 150
ppb from MK-48 torpedoes (DoN 1996a). These initial concentrations are well above the USEPA
recommendations for cyanide. However, since HCN is highly soluble in seawater, HCN would be diluted
to less than 1.0 ug/L at 17.7 ft from the center of the torpedo’s path, and thus should pose no substantial
threat to marine organisms.

Although highly unlikely, up to 59 Ib of OTTO Fuel Il could be released from a MK-46 torpedo from a
catastrophic failure (DoN 1996a). Even in the event of such a spill, no long-term adverse impacts on
marine water quality would result because the water volume and depth would dilute the spill. In addition,
common marine bacteria would degrade and ultimately break down OTTO fuel (DoN 1996a).

Lead ballasts which are released to allow the torpedo to rise for surface recovery are encased in a steel
jacket and, under ocean bottom conditions of slightly basic with low oxygen content, lead will not ionize.
The lead will not be in direct contact with seawater. In areas of soft bottoms, the lead weight would
quickly be buried due to the velocity of its impact with the bottom and its greater density. As a result,
releases of dissolved lead into bottom waters are unlikely.

Under the No Action alternative, up to 22 MK-48 torpedoes per year will be used. Based on the above, no
adverse effects are anticipated from the use of torpedoes in the MIRC Study area.

Sonobuoys. Sonobuoys are electromechanical devices used for a variety of ocean sensing and
monitoring tasks. Lead solder, lead weights, and copper anodes are used in the sonobuoys. Sonobuoys
also may contain fluorocarbons and lithium sulfur dioxide, lithium, or thermal batteries.

During operation, a sonobuoy's seawater batteries could release copper, silver, lithium, or other metals to
the surrounding marine environment, depending upon the type of battery used. They also may release
fluorocarbons. Marine organisms in its vicinity could be exposed to battery effluents for up to 8 hours,
which is about the maximum life of seawater batteries. The batteries cease operating when their chemical
constituents have been consumed. Once expended and scuttled, the sonobuoys would sink to the ocean
floor.

Various types of sonobuoys could be used, so the exact amounts of hazardous materials that would be
expended on the ranges are not known. Table 3.3-6 provides estimates of sonobuoy wastes, based on the
types of sonobuoys typically used for current Navy training activities. Under the No Action alternative,
1,671 sonobuoys per year will be used, resulting in a release of about 2.46 tons (2.24 metric tons) of
hazardous materials annually to the marine environment. The large ocean volume of the Study Area
would dilute the hazardous materials release from sonobuoys to very low concentrations; these
concentrations are not expected to alter the water quality characteristics of seawater. For example,
assuming only a 1 m depth of ocean, the total volume of seawater over the entire MIRC is approximately
1.7 x 10" liters. Therefore, the concentration of copper thiocyanate (the largest amount released from
sonobuoys) would only be 7 x 107 mg/liter.
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Table 3.3-6: Sonobuoy Hazardous Constituents — No Action Alternative

Constituent Amount/Sonobuoy* Annual Amount
Ib (kg) tons (metric tons)
Copper thiocyanate 1.59 (0.72) 1.33 (1.21)
Fluorocarbons 0.02 (0.01) 0.02 (0.02)
Copper 0.34 (0.15) 0.28 (0.25)
Lead 0.94 (0.43) 0.79 (0.72)
Steel, tin/lead plated 0.06 (0.03) 0.05 (0.05)
TOTAL 2.95 (1.34) 2.46 (2.24)

*Source: DoN 2006

Chaff. Chaff is a thin polymer with an aluminum coating used to decoy enemy radars. Chaff reflects radar
signals and forms a very large image or electronic cloud of reflected signals on a radar screen. Chaff is
comprised of silica, aluminum, and stearic acid, which are generally prevalent in the environment. A
single bundle of chaff consists of the filaments in a cartridge with a plastic piston, a cushioned spacer, and
two plastic end caps. The chaff is shot out of launchers using a propellant charge. The plastic end caps
and spacer fall off when chaff is dispensed. Table 3.3-7 lists the components of the silica core and the
aluminum coating. The weight of chaff material in the RR-188 cartridge is approximately 3.35 0z (95 gm)
(USAF 1997). It is estimated that 2,092 canisters of chaff will be used annually under the No Action
alternative, resulting in a release of 0.22 tons (0.20 metric tons) of chaff material, the majority of which
will fall into the open ocean. Chemicals leached from the chaff will be diluted by the surrounding
seawater, reducing the potential for concentrations of these chemicals to build up to levels that can affect
sediment quality and benthic habitats. Chaff will have no discernable effect on the marine environment
(USAF 1997).

Pyrotechnics. Flares, smoke grenades and other pyrotechnic training devices expended in the water may
leak or leach toxic substances as they degrade and decompose. Solid flare and pyrotechnic residues may
contain, depending on their purpose and color, aluminum, magnesium, zinc, strontium, barium, cadmium,
nickel, and perchlorates. Hazardous constituents in pyrotechnic residues are typically present in small
amounts or low concentrations, and are bound up in relatively insoluble compounds. The perchlorate
compounds present in the residues are highly soluble, although persistent in the environment and should
disperse quickly. At an average residue weight of about 0.85 Ib (0.39 kg) per item, an estimated 0.86 tons
(0.78 metric tons) per year of pyrotechnic residues from 2,020 flares used annually under the No Action
alternative will be deposited in the marine environment. The large ocean volume of the Study Area would
dilute pyrotechnic residues to very low concentrations that would not alter the water quality
characteristics of seawater. Using the same calculation for copper thiocyanate released from sonobuoys,
the concentration of pyrotechnic residues would be about 4.5 x 10" mg/liter, assuming only 1 meter of
ocean depth over the entire Study Area.
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Table 3.3-7: Components of RR-188 or RR-170 Chaff

Compound/Element Percent by Weight
Silica Core

Silicon dioxide 52-56
Alumina 12-16
Calcium Oxide and Magnesium Oxide 16-25

Boron Oxide 8-13
Sodium Oxide and Potassium Oxide 1-4

Iron Oxide 1orless

Aluminum Coating (Typically Alloy 1145)

Aluminum 99.45 minimum
Silicon and Iron 0.55 maximum
Copper 0.05 maximum
Manganese 0.05 maximum
Magnesium 0.05 maximum
Zinc 0.05 maximum
Vanadium 0.05 maximum
Titanium 0.03 maximum
Others 0.03 maximum

Source: USAF 1997

Ordnance. The ordnance used in offshore training activities usually does not carry live warheads with
explosives. Explosives and propellants in live rounds are mostly consumed during use of the item, leaving
only residues. Training items containing energetic materials may fail to function properly, however, and if
not recovered, remain on the range as unexploded ordnance (UXQ) containing explosives or propellants.
Table 3.3-8 lists constituents of concern for some ordnance components.

Munitions constituents of concern also include nitroaromatics — principally Trinitrotoluene (TNT), its
degradation products, related compounds, and cyclonitramines, including Royal Demolition Explosive
(RDX), High Melting Explosive (HMX), and their degradation products. TNT degrades to dinitrotoluene
(DNT) and subsequent degradation products from exposure to sunlight (photolysis) or bacteria
(biodegradation). RDX also is subject to photolysis and biodegradation once exposed to the environment.
As a group, military-grade explosives have low water solubility and are relatively immobile in water. The
physical structure and composition of blended explosives containing multiple chemical compounds
(Table 3.3-9), often with additional binding agents, may further slow the degradation and dissolution of
these materials.
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Table 3.3-8: Ordnance Constituents of Concern

Training Munitions

Constituent of Concern

Pyrotechnics
Tracers
Spotting Charges

Barium chromate
Potassium perchlorate

Oxidizers

Lead oxide

Delay Elements

Barium chromate
Potassium perchlorate
Lead chromate

Propellants Ammonium perchlorate
Fuses Potassium perchlorate
Detonators Fulminate of mercury

Potassium perchlorate
Primers Lead azide

Table 3.3-9: Explosive Components of Munitions

Name

Composition

Use

Composition A

91% Royal Demolition Explosive
(RDX)

Grenades, projectiles

Composition B

60% RDX, 39% trinitroluene (TNT)

Projectiles, grenades, shells, bombs

Composition C-4

91% RDX, 9% plasticizer

Demolition explosive

Explosive D Picric acid, ammonium picrate Bombs, projectiles

Octol 70-75% High Melting Explosive Shaped and bursting charges
(HMX), 25-30% TNT

TNT 100% TNT Projectiles, shells

Tritonal 80% TNT, 20% aluminum Bombs, projectiles

H6 80% Composition B, 20% aluminum Bombs, projectiles

Source: USEPA 2006.

Explosive byproducts generated when ordnance functions as designed (high-order detonation) or
experiences a low-order detonation, also generate constituents of concern. The major explosive
byproducts of organic nitrated compounds such as TNT and RDX include water, carbon dioxide, carbon
monoxide, and nitrogen. Residues of high-order detonations are primarily micron-sized and submicron-
sized particles that are spread over a large area. High-order detonations result in almost complete
conversion of explosives (99.997% or more [USACE 2003] into such inorganic compounds, whereas
low-order detonations result in incomplete conversion (i.e., a mixture of the original explosive and its
byproducts).
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Munitions constituents are deposited on the surface of the ocean during training and testing in amounts
similar to those identified on land ranges. Laboratory studies have determined that TNT exhibits toxicity
in the marine environment at concentrations of 0.9 to 11.5 milligrams per liter (mg/L), while RDX
generally showed limited toxicity. In marine sediments, TNT exhibits toxicity at concentrations of 159 to
320 parts per million (ppm). RDX exhibits no sediment toxicity at the concentrations tested (Lotufo and
Ludy 2005; Rosen and Lotufo 2005, 2007a, 2007b). In a series of tests mimicking a natural environment,
Ek et al. (2006) determined that, under environmental conditions typical of in-water UXO, no substantial
toxicity or bioaccumulation of TNT munitions occurred. In general, munitions constituents in the marine
environment appear to pose little risk to the environment.

The CNMI Senate requested the Agency for Toxic Substances and Disease Registry (ATSDR) on 19
February 2008 to conduct a public health assessment on FDM of toxic substances released by bombs and
the “bioaccumulation of these toxins in consumable pelagic fish.” The Agency, in its letter to the CNMI
Senate on 24 September 2008 concluded that “pelagic fish caught in the open water are not likely to
contain high levels of explosive residues from the neighboring FDM bombing range and will not pose a
public hazard to people who eat them.” The conclusion is supported by the Agency’s “Preliminary
Assessment of Pelagic Fish Caught in the Open Pacific” (ATSDR 2008).

Gun Shells, Small Arms, and Practice Bombs. These training materials generally remain intact upon
contact with the surface of the ocean, and sink quickly through the water column to the bottom. Thus,
they do not affect water quality directly. Degradation and dispersal of explosive and propellant residues,
and explosives and propellants from items that did not function (i.e., UXO), would not substantially affect
water quality or bottom sediments. Corrosion of metallic materials may affect the bottom sediments
immediately surrounding expended items, but would not contaminate substantial portions of the ocean
bottom. Corrosion of metallic materials and the leaching of toxic substances from them also may
indirectly affect water quality in their vicinity, but not to a substantial degree due to the relatively
insignificant amount of material, its slow rate of release into the environment, and the action of ocean
currents in dispersing the materials once they enter the water column.

Underwater Explosives. Underwater detonations associated with MIW training conducted at Outer Apra
Harbor and Agat Bay is conducted at a depth of 125 feet (40 m) using charges up to 10 Ib NEW. The
Agat Bay and Piti floating mine neutralization areas also support MIW training at or near the surface.
Underwater demolitions for SINKEX activities using 100 Ib NEW charges are conducted at undersea
space associated with W-517 or the ATCAAs. BOMBEX air-to-surface training activities use MK-80
series bombs with charges greater than 100 Ib NEW in W-517 or the ATCAASs. Based on studies of the
effects of explosive source sonobuoys, the explosive reaction that follows detonation would result in
release of gaseous byproducts formed in an air bubble to the surface where byproducts would be released
into the atmosphere. There are no risk evaluations of effects of underwater detonations on water quality,
nor are there risk-based benchmarks for toxic constituents. Studies show that only a small percentage
(0.63 percent) of available hydrogen fluoride explosive product is expected to become solubilized before
reaching the surface and that rapid dilution would occur upon mixing with ambient water. Based on these
sonobuoy explosive studies, it is unlikely that explosive reactions contribute contaminant risks to the
aquatic community (DoN 2008).

Combustion products of typical military explosives such as RDX and PETN consist of common gases
(e.g., nitrogen, carbon dioxide) and relatively inert inorganic salts. Combustion efficiency of underwater
detonations is relatively high, and residues of these hazardous materials may remain in the water and
sediment. However, they would be present in trace concentrations that would not have an adverse effect
on water quality.

Under the No Action alternative, up to 500 Ib NEW would be used annually for underwater detonations,
which are normally high-order detonations. Based on a 99.997% conversion efficiency for high-order
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detonations, explosive residue would amount to approximately 0.015 Ib. The large ocean volume of the
Study Area would dilute explosive residues to very low concentrations. For this reason, there would be no
significant impact to water quality from the use of underwater explosives.

Missiles. Missiles used in training contain hazardous materials as normal parts of their functional
components. Missiles contain igniters, explosive bolts, batteries, warheads, and solid propellants. Exterior
surfaces may be coated with anti-corrosion compounds containing toxic metals. Most of the missiles are
equipped with non-explosive warheads that contain no hazardous materials. For missiles falling in the
ocean, the principal contaminant is unburned solid propellant residue and batteries. Table 3.3-10 lists the
missiles typically fired during training and their associated hazardous materials.

Table 3.3-10: Missiles Typically Fired in Training Exercises

Type Hazardous Materials

AIM-7 Sparrow The missile is propelled by a Hercules MK-58 dual-thrust solid propellant rocket motor.
The explosive charge is an 88-Ib WDU-27/B blast-fragmentation warhead.

AIM-9 Sidewinder Depending on the model, the propulsion system contains up to 44 Ib of solid double-base
propellant. The warhead contains approximately 10 Ib of PBX-N HE.

AIM-11B Hellfire The missile is propelled by a solid propellant rocket motor, the Thiokol TX-657 (M120E1)

AIM-120 AMRAAM The missile is propelled by a solid propellant (ATK WPU-6B booster and sustainer)
rocket motor that uses RS HTPB solid propellant fuel. The warhead is 40 Ib of HE.

SM-1 and SM-2 Propulsion system has 1,550 Ib of aluminum and ammonia propellant in the booster and

Standard Missile 386 Ib of propellant in the sustainer. The warhead is 75-80 Ib, depending on the version.

Potassium hydroxide battery 1.9 oz.

Missile propellants typically contain ammonium perchlorate, aluminum compounds, copper, and organic
lead compounds. Perchlorate is an inorganic chemical used in the manufacture of solid rocket propellants
and explosives. A typical surface-to-air missile (e.g., SM-2) initially has 150 Ib of solid propellant and
uses 99 to 100 percent of the propellant during the exercise (i.e., < 1.5 Ib remaining). The remaining solid
propellant fragments sink to the ocean floor and undergo physical and chemical changes in the presence
of seawater. Tests show that water penetrates only 0.06 inches into the propellant during the first 24 hours
of immersion, and that fragments slowly release ammonium and perchlorate ions. These ions rapidly
disperse into the surrounding seawater such that local concentrations are extremely low. The leaching rate
will decrease over time as the concentration of perchlorate in the propellant declines. The aluminum in
the propellant binder will eventually be oxidized by seawater to aluminum oxide. The remaining binder
material and aluminum oxide will not pose a threat to the marine environment.

For missiles with explosive warheads, an estimated 99.997% of this material would be consumed in a
high-order detonation, typically leaving less than 1.0 Ib of residue. Explosive residues would degrade and
disperse in a manner similar to that of propellants, and similarly would not be a substantial concern.
Studies have concluded that munitions residues do not impact the marine environment. Missiles with
explosive warheads have not been used as part of ongoing training in the MIRC, and none are proposed
within 12 nm of the shore.

Under the No Action Alternative, 27 various missiles will be used annually, resulting in less than 68 Ib of
explosive residues and solid propellant being released on ocean waters. The large ocean volume of the
Study Area would dilute explosive residues and solid propellant to very low concentrations. For this
reason, there would be no significant impact to water quality from missile use.
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Missile batteries are another source of potential contamination. The batteries used for missiles are similar
in type and size to those used for sonobuoys. The evaluation of effects of expended sonobuoys concluded
that they do not have a substantial effect on marine water or sediment quality (refer to Section 3.3.3.1.1
and Table 3.3-6).

3.3.3.1.2 Effects on Water Resources

Training activities would not permanently alter surface flows, and would have no adverse effect on
surface hydrology or floodplains within the drainage basin. Certain training activities result in minor
topographic alterations of beaches, but disturbed areas would be restored to pre-existing conditions at the
conclusion of the training exercise. Landing craft can cause temporary, minor alterations in bottom
topography at the shoreline. Military training vehicles would be confined to military training areas within
DoD installations and are not expected to travel off-base during training. Non-recovery of fired missiles
would result in deposition of material on the ocean floor.

Training exercises that use inert or live munitions on ground targets would result in continued alteration
of topography in areas where such activities are part of ongoing training activities and may result in the
alteration of surface flows. However, the majority of munitions used is inert and may or may not contain
only marking charges for indicating location of impact. The types, amounts, and NEW of ordnance used
is provided in Chapter 2.

The military training areas on each island have limited natural surface waters, some of which feed rainfall
into potable groundwater aquifers. Water quality concerns are associated with prevention of groundwater
contamination. The primary areas of concern would be at the Navy Munitions Site located near Fena
Reservoir, the EMUA and North Field on Tinian adjacent to Hagoi, and the west central slope on FDM
(which may encompass Impact Areas 1 and 2). Although surface water impoundments may be absent
from training locations such as Northwest Field on Andersen AFB, groundwater contamination can still
occur due to the rapid percolation of surface flow into the aquifer. Training activities such as SUW live
fire exercises, STW firing munitions onto ground targets, NSW amphibious warfare exercises, MIW, and
use of non-explosive ordnance all have potential to entrain hazardous materials as runoff or by
infiltration. Training activities at Northwest Field on Andersen AFB above the Guam Northern Aquifer
are unlikely to impact groundwater because these training activities consist of rapid runway repair on an
impervious surface. Fuel spills and other contaminants are managed in accordance with current protective
measures and emergency response procedures.

Water quality parameters of concern consist of physical characteristics such as temperature, density,
stratification, clarity, dissolved gases (e.g., oxygen), and suspended sediments, and concentrations of
water pollutants. Military training activities would have no known effects on ocean water temperature,
density, stratification, or dissolved gases. Compliance with Guam and CNMI water quality standards that
support the designated public uses of waters would continue.

Training involves the use of fuels, engine oil, hydraulic fluids, batteries, flares, and explosives, all of
which contain hazardous constituents that may adversely affect water quality. Anti-corrosion coatings
typically include cadmium. Anti-fouling paints may contain copper, and batteries may contain lead,
cadmium, or mercury. Explosives of less than 1 pound NEW are used during breaching training activities
at the Navy Munitions Site Breacher House. These hazardous substances may be present in materials
leaked or spilled in the water, or in runoff from surfaces flushed with water. These substances also may
leach from surfaces in constant contact with the water.

In accordance with the Marianas Training Handbook, recovery of lead based bullets is an ongoing
procedure carried out at existing land training locations. All expended brass, clips, and lead rounds are
collected and hauled away.
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No toxic chemicals are used in chemical attack/response training exercises. All pyrotechnic firing and
explosive devices are used on hard surfaces or within controlled ranges. Expended materials are removed
from land ranges after exercises to the extent possible and all land ranges are monitored for off-site
releases of constituents. Inert shells and projectiles are removed from land ranges after training exercises.
These substances would not be expected to be transported into water bodies or leached into the
groundwater.

Petroleum products, including fuel, oil, hydraulic fluids, and lubricants, may be released into bay and
ocean waters by Navy vessels and equipment during training activities. The hazardous constituents of
concern for petroleum products, such as fuels, engine oil, and hydraulic fluid, are hydrocarbons. The most
toxic components of petroleum products are polycyclic aromatic hydrocarbons such as benzene, toluene,
xylene, and naphthalene. These chemicals are relatively volatile, and highly water soluble. Used engine
oil, fuel additives, and hydraulic fluids also may contain traces of toxic metals such as chromium,
cadmium, and nickel. At low concentrations typical of water pollution, these chemicals pose no acute
threat to human health.

Because of the number of potential sources and the stresses placed on personnel and equipment in the
training environment, small leaks or spills due to equipment failure (e.g., burst hydraulic line) or human
error occasionally occur. While most spills are typically less than five gallons, all spills are routinely
cleaned up by on-site personnel, using spill control equipment and supplies normally stored on Navy
vessels, in military vehicles, and at military facilities. Thus, the residual (i.e., unrecovered) spilled
materials left in the water would be a small portion of the quantity originally spilled.

Concentrations of copper and other toxic constituents of marine vessel anti-fouling coatings are of
concern for ocean water quality, as are anode materials used in cathodic protection systems. Navy vessels
can contribute to the concentration of these constituents in smaller water bodies however; training
activities have little or no effect on concentrations of these substances in bay and ocean waters. Smaller
Navy vessels and watercraft stored out of the water when not in use have insufficient contact time with
the water to be a significant source of contaminants.

As noted in Table 3.3-2, discharges of black water from Navy ships within 3 nm (5 km) of shore are
prohibited except under emergency situations. Most training activities take place within this zone, so
discharges of black water associated with training in the MIRC are expected to be negligible. Discharges
of gray water within 3 nm of shore are allowed only if there is no pier-side capability for collecting gray
water. Discharges of gray water, however, are not expected to have an adverse effect on inshore water
quality.

One possible source of water quality degradation is the solid wastes produced by training participants,
both in beach areas and on vessels afloat. The Navy has instituted solid waste management guidelines and
procedures for surface ships. The guidelines stipulate minimum distances from shore for discharges of
solid wastes. The Navy vessels supporting training activities in the MIRC do not intentionally discharge
any solid wastes into the water. Shore-based personnel similarly are required to collect and dispose of
solid wastes properly. Because solid wastes are not discharged by Navy vessels during training activities,
the amount of solid wastes entering marine waters from training activities would not have an adverse
effect on water quality.

Training activities in the MIRC would continue with detonation of small amounts of explosives on the
water surface and underwater. Training that involves the detonation of underwater explosives could create
craters in the bay bottom sediments depending upon the size of the explosives charge and the depth of the
water. Such training events would result in temporary disturbance to the ocean bottom surface and
suspension of sediments which may contribute to temporary degradation of water quality. Effects of
training activities on soil erosion and sediment transport are addressed in Section 3.1 (Geology, Soils and
Bathymetry).
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Contaminants from many sources accumulate in bay and ocean bottom sediments over time. Ship
movements and amphibious exercises, including some of the logistics training activities, stir up bottom
sediments. This activity temporarily increases the concentration of suspended sediments and decreases
water clarity in the vicinity of the training exercise. Detonating underwater explosives charges in shallow
water also stirs up sediments, with a short-term increase in turbidity in the vicinity of the exercise.

When military training activities disturb bottom sediments, re-suspending them in the water, the
contaminants present in the sediments may re-enter the water. Sediments offshore of training locations
have above-average loads of organic materials and of some toxic metals. Following completion of
training activities, sediments will begin to aggregate and re-settle to the ocean bottom. In addition,
training events with potential to stir bottom sediments are spaced over time, allowing sediments to re-
settle. For these reasons, the suspension of bottom sediments from training activities would not result in
adverse effects on water quality.

3.3.3.2 Alternative 1 (Preferred Alternative)

Alternative 1 would include all of the training activities under the No Action Alternative with the addition
of increased training activities as a result of upgrades and modernization of the existing ranges and
training areas and training associated with the Air Force ISR/Strike and other initiatives at Andersen
AFB. Under Alternative 1, the number of Navy training events at all training locations would increase in
frequency (i.e., more annual training activities). Alternative 1 would also result in an increase in the
intensity of training events at each location (i.e., use of increased number of rounds of fire per training
activity or sortie). No new construction would be required, although some facilities would be repaired or
upgraded.

Surface and subsurface training activities would contribute to temporary sedimentation in ocean and
surface waters. Any physical improvements to facilities or infrastructure that includes ground disturbance
could result in potential impacts to water quality as a result of small quantities of spills or leaks of
hazardous materials that can cause contamination. As required in the Marianas Training Handbook (refer
to Section 3.2), hazardous materials, including petroleum, oil and lubricants, will be managed to include
secondary containment.

Table 3.3-11 provides a comparison of training materials and associated releases to the marine
environment under Alternative 1 to those of the No Action Alternative.
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Table 3.3-11: Select Training Materials and Associated Releases to the Marine Environment
for the No Action Alternative and Alternative 1

- No Action Alternative Alternative 1
Training
Material Number of Amount of Number of Amount of
Units Release Units Release

MK-48 Torpedoes 22 -* 42 -*
Sonobuoys 1,574 2.46 tons 1,760 2.75 tons
Chaff 2,092 0.22 tons 5,830 0.61 tons
Flares 2,020 0.86 tons 5,740 2.44 tons
Underwater 500 Ib NEW 0.015 Ib 1,400 Ib NEW 0.042 Ib
Explosives
Missiles 27 <68Ib 50 <1251b

*information on composition is classified.

Training exercises using inert or live munitions on ground targets would increase over existing
conditions. This would result in an increase in alteration of topography; however training would be
limited to existing disturbed areas. Impacts on water quality would not differ substantially from those
described under the No Action Alternative. The nature of the training activities would not change
substantially with the exception of the number of exercises to be conducted at each location. Use of
existing training locations and ranges would intensify as a result of the increase in range capability and
modernization would include enhanced activities in anti-submarine warfare, mine warfare, MOUT,
combined arms warfare, airspace and electronic combat. With the increase in training exercises at each
location, specific preventive measures to protect water quality will require evaluation for adequacy and
applicability in consideration of the increase in multi-Service personnel that will have joint participation
in major exercises.

Impacts on water quality would not differ substantially from those described under the No Action
Alternative. With the increase in training exercises, specific preventive measures to protect water quality
would continue to be implemented.

3.3.3.3 Alternative 2

Alternative 2 would include all of the training activities under Alternative 1 with the addition of more
major exercises. Under Alternative 2, a majority of the training events would increase above the level
projected for Alternative 1. The nature of the training activities would not change substantially with the
exception of the number of exercises to be conducted at each location.

Table 3.3-12 provides a comparison of training materials and associated releases to the marine
environment under Alternative 2 to those of the No Action Alternative.

WATER QUALITY 3.3-32




MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

Table 3.3-12: Select Training Materials and Associated Releases to the Marine Environment
for the No Action Alternative and Alternative 2

- No Action Alternative Alternative 2
Training
Material Number of Amount of Number of Amount of
Units Release Units Release

MK-48 Torpedoes 22 -* 50 -*
Sonobuoys 1,574 2.46 tons 1,951 3.05 tons
Chaff 2,092 0.22 tons 6,528 0.69 tons
Flares 2,020 0.86 tons 6,420 2.73 tons
Underwater 500 b NEW 0.015 Ib 1,400 Ib NEW 0.042 Ib
Explosives
Missiles 27 <68Ib 54 <1351b

*information on composition is classified.

Impacts on water quality would not differ substantially from those described under the No Action
Alternative and Alternative 1. With the increase in training exercises, specific preventive measures to
protect water quality would continue to be implemented.

3.3.4 Unavoidable Significant Environmental Effects

The proposed training activities in the MIRC would have unavoidable effects on ocean and surface water
quality. Trace quantities of hazardous materials and hazardous constituents of training materials would be
discharged into these waters, and training activities that re-suspend bottom sediments would reintroduce
contaminants contained in these sediments to the water column. Contamination of surface drainage areas
from runoff would continue. Contaminant accumulation in waters from leaks or spills of hazardous
substances may occur. Siltation and formation of sediment plumes may form in water bodies where
training activities occur. While unavoidable, these temporary effects on water quality would not result in
adverse effects because training activities would continue to be conducted with implementation of current
protective measures described in Section 3.3.2.1 and Chapter 5.

Proposed training activities in the MIRC also would have unavoidable effects on public use of coastal
waters. The increased marine and amphibious vessel traffic associated with the Proposed Action would
not result in any change to water quality. The potential for leaks and spills of fuel and oil from
amphibious landing craft, similar to that of privately owned watercraft, would be an unavoidable
environmental effect that is not considered significant. Training activities would be limited to short-term
activities (i.e., several hours). While unavoidable, these temporary effects would not be considered
adverse.

3.3.5 Summary of Environmental Effects (NEPA and EO 12114)

Table 3.3-13 summarizes the effects of the No Action Alternative, Alternative 1, and Alternative 2 on
water quality. For purposes of analyzing such effects in accordance with NEPA and EO 12114, this table
summarizes effects on a jurisdictional basis (i.e., under NEPA for actions or effects within U.S. Territory,
and under EO 12114 for actions or effects outside of U.S. Territories).
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Table 3.3-13: Summary of Environmental Effects of the Alternatives on Water Quality in the

MIRC Study Area

NEPA EO 12114
Alternative (Land and US. Territorial Waters, (Non-U.S. Territorial Waters,
<12 nm) >12nm)
Munitions constituents (explosives, ordnance, Munitions constituents and other materials
small arms rounds) from training devices and (batteries, fuel, and propellant) from
training exercises would have little effect or result training devices have minimal effect; are
in short-term impacts. below standards; or result in local, short-
. . . term impacts.
No Action No long-term degradation of marine, surface, or P
Alternative groundwater quality. No long-term degradation of marine water

There would be no significant impacts to marine,
surface, or groundwater quality under the No
Action Alternative.

quality.

There would be no significant harm to non-
territorial waters under the No Action
Alternative.

Alternative 1

Munitions constituents (explosives, ordnance,
small arms rounds) from training devices and
training exercises would have little effect or result
in short-term impacts.

No long-term degradation of marine, surface, or
groundwater quality.

There would be no significant impacts to marine,
surface, or groundwater quality under Alternative 1.

Munitions constituents and materials
(batteries, fuel, and propellant) from
training devices would have minimal effect;
would be below standards; or would result
in local, short-term impacts.

No long-term degradation of marine water
quality.

There would be no significant harm to non-
territorial waters under Alternative 1.

Alternative 2

Munitions constituents (explosives, ordnance,
small arms rounds) from training devices and
training exercises would have little effect or result
in short-term impacts.

No long-term degradation of marine, surface, or
groundwater quality.

There would be no significant impacts to marine,
surface, or groundwater quality under Alternative 2.

Munitions constituents and other materials
(batteries, fuel, and propellant) from
training devices would have minimal effect,
would be below standard, or would result in
localized, short-term impacts.

No long-term degradation of marine water
quality.

There would be no significant harm to non-
territorial waters under Alternative 2.

WATER QUALITY

3.3-34




MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

3.4 AR QUALITY

Air quality in a given location is described by the concentration of various pollutants in the atmosphere,
generally expressed in units of parts per million (ppm) or micrograms per cubic meter (ug/m?), the size
and topography of the air basin, and the prevailing meteorological conditions. The USEPA sets
concentration levels for specific pollutants of concern with respect to the health and welfare of the general
public. The six major pollutants of concern are carbon monoxide (CO), sulfur dioxide (SO,), nitrogen
dioxide (NO,), ozone (O3), suspended particulate matter (PMy and PM,s), and lead (Pb). The USEPA
established the National Ambient Air Quality Standards (NAAQS) for these “criteria pollutants.” The
NAAQS establishes ambient concentrations of criteria pollutants considered protective of public health
and welfare.

Pollutant emissions typically refer to the amount of pollutants or pollutant precursors introduced into the
atmosphere by a source or group of sources. Pollutant emissions contribute to the ambient air
concentrations of criteria pollutants, either by directly affecting the pollutant concentrations measured in
the ambient air or by interacting in the atmosphere to form criteria pollutants. Primary pollutants, such as
CO, SO,, Pb, and some particulates, are emitted directly into the atmosphere from emission sources.
Secondary pollutants such as Os;, NO,, and some particulates are formed through atmospheric
photochemical reactions that are influenced by meteorology, ultraviolet light, and other atmospheric
processes.

Wind direction will determine the trajectory, or path, of air pollutants from their source to any receptor.
Wind speed and the distance from the source will determine the time it will take air pollutants to travel
from source to receptor. At high wind speeds, the air will experience more mechanical turbulence and
pollutants released near ground level will disperse more rapidly. However, air pollutants emitted by
elevated stack sources may be more rapidly transported to the ground during high wind speeds and can
actually lead to higher ground-level pollutant concentrations. At low wind speeds, pollutants emitted from
sources near ground level, such as vehicle exhaust, will disperse at a slower rate.

The combination of a strong temperature inversion and light winds may lead to a layer of cold, stagnant
air near the ground. Pollutants emitted from sources close to the ground, such as vehicles, are trapped in
this layer of air. A persistent temperature inversion over a long period of time may lead to increased
concentrations of air pollutants in the lower atmosphere from these sources.

The region of air that extends from the earth's surface to the base of the temperature inversion is referred
to as the mixing layer. This layer of air is relatively well mixed due to heating from the sun and from
human sources. The depth of the mixing layer defines the volume of air in which air pollutants can be
mixed. The lower the depth of the mixing layer, the less volume that is available to disperse air pollutants.
A persistent lack of a mixing layer or shallow mixing depth may lead to episodes of high pollution
concentrations. The mixing layer is especially important in urban locations where large quantities of
pollutants are released near ground level.

In general terms, the air quality of the MIRC is considered very good (i.e., Guam and the CNMI have
been designated in attainment or unclassified for all criteria pollutants, with the exception of SO, around
the Tanguisson and Piti power facilities on Guam). As mentioned above, this is reflective of the pollutant
concentrations, the size and topography of the MIRC, and the prevailing meteorological conditions. The
nearly constant easterly trade winds, which average about 4 to 12 miles (6.4 to 19.3 kilometers [km]) per
hour, are dominant throughout the year and prevent the occurrence of inversion layers and the build-up of
pollutants.
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The proposed project consists of continuing military training activities in the MIRC. The project does not
include the construction of new stationary emission sources; however, it includes repair and maintenance
of existing training facilities to accommodate increased training events.

3.4.1 Introduction and Methods
3.4.1.1 Regulatory Framework

Federal Laws and Regulations. The USEPA is the federal agency responsible for enforcing the Clean
Air Act (CAA) of 1970 and its 1977 and 1990 amendments (42 USC 87401 et seq.). The purpose of the
CAA is to establish the NAAQS, classify areas as to their attainment status relative to the NAAQS,
develop schedules and strategies to meet the NAAQS, and regulate emissions of criteria and toxic air
pollutants to protect public health and welfare. Under the CAA, individual states and territories are
allowed to adopt ambient air quality standards and other regulations provided they are at least as stringent
as federal standards.

The USEPA requires each state or territory to prepare a State Implementation Plan (SIP) that describes
how that state or territory will achieve compliance with the NAAQS. A SIP is a compilation of goals,
strategies, schedules, and enforcement actions that will lead the state or territory into compliance with all
federal air quality standards. The predominant air quality regulations promulgated under the CAA
potentially applicable to the proposed action include:

¢ NAAQSand
e General Conformity Rule.

A New Source Review (NSR) is required when a new stationary source or a major modification to an
existing major stationary source has the potential to emit any pollutant regulated under the CAA in
amounts equal to or exceeding specified major source thresholds (100 tons per year for 28 sources listed
in 40 CFR 51.166(b)(1)(i)(a) or 250 tons per year for any stationary source). A major modification to the
source also triggers an NSR. A major modification is a physical change or change in the method of
operation at an existing major source that causes a significant “net emissions increase” at that source of
any pollutant regulated under the CAA. Any new or modified stationary emission sources require permits
from the Air Pollution Control District (APCD) to construct and operate. Through the APCD’s permitting
process, all stationary sources are reviewed and are subject to an NSR process. The NSR process ensures
that factors such as the availability of emission offsets and their ability to reduce emissions are addressed
and conform with the SIP.

The NEPA process ensures that environmental impacts of proposed major federal actions are considered
in the decision-making process. EO 12114 requires environmental consideration (i.e., preparation of an
OEA) for actions that may significantly harm the environment of the global commons (i.e., environment
outside U.S. Territorial Waters).

EO 13423, Strengthening Federal Environmental, Energy, and Transportation Management, instructs
federal agencies to conduct their environmental, transportation, and energy-related activities in support of
their respective missions in an environmentally, economically and fiscally sound, integrated, continuously
improving, efficient and sustainable manner. This Executive Order requires federal agencies to meet goals
in energy efficiency, acquisition, renewable energy, toxic chemical reduction, recycling, sustainable
buildings, electronic stewardship, fleets, and water conservation. In addition, EO 13423 requires greater
use of Environmental Management Systems (EMS) as the framework in which to manage and continually
improve these sustainable practices. EO 13423 rescinded EO 13148, Greening the Government through
Leadership in Environmental Management. EO 13148 focused on integrating environmental
accountability in agency day-to-day decision making and long-term planning processes across all agency
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missions, activities, and functions, with pollution prevention as a key aspect to the environmental
management system process.

EO 12088, Federal Compliance with Pollution Control Standards, requires the head of each federal
agency to comply with "applicable pollution control standards” defined as "the same substantive,
procedural, and other requirements that would apply to a private person.” The EO further requires federal
agencies to cooperate with the USEPA, state, and local environmental regulatory officials. To ensure their
cost-effective and timely compliance with applicable pollution control standards, the USEPA
Administrator is required to provide technical advice and assistance to executive agencies. EO 12088 also
provides that disputes between the USEPA and other federal agencies, regarding environmental
violations, shall be elevated to the Office of Management and Budget for resolution. Section 1-4 of EO
12088, Pollution Control Plan, which required each agency to prepare and submit to the Director of the
OMB an annual plan and annual cost estimates for controlling environmental pollution, was rescinded by
EO 13148. All other portions of EO 12088 are in effect. The Navy, in fulfilling the requirements of EO
12088 and 13423, has developed the Chief of Naval Operations Instruction (OPNAVINST) 5090.1 Series
(DoN 2007), which contains guidance for environmental evaluation. Chapter 7 and Appendix F of
OPNAVINST 5090.1 Series contain guidance for air quality analysis and general conformity
determinations.

NAAQS. The CAA requires the USEPA to set NAAQS (40 CFR Part 50) for pollutants considered
harmful to public health and the environment (Table 3.4-1). The CAA established two types of national
air quality standards (primary and secondary). Primary standards set limits to protect public health,
including the health of sensitive populations such as asthmatics, children, and the elderly. Secondary
standards set limits to protect public welfare, including protection against decreased visibility, damage to
animals, crops, vegetation, and buildings.

As previously mentioned, the USEPA set NAAQS for six pollutants (“criteria pollutants™). Areas within a
particular state that do not meet the NAAQS for a criteria pollutant are designated as being in
“nonattainment” for that pollutant. Nonattainment status is further defined by the extent to which the
standard is exceeded. O3 nonattainment status is categorized by six classifications: transitional, marginal,
moderate, serious, severe, and extreme; CO, PMy and PM, s nonattainment status is categorized by two
classifications: moderate and serious. The remaining criteria pollutants have designations of either
“attainment,” “nonattainment,” or “unclassifiable.” Areas that achieve the air quality standard after being
designated in nonattainment are redesignated as in attainment following USEPA approval of a
maintenance plan. These areas are commonly known as “maintenance areas,” signifying that they are
attainment areas with a maintenance plan approved by USEPA. The maintenance plan must include
emissions budgets demonstrating measures to be taken to ensure the area continues to meet the NAAQS.
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Table 3.4-1: National Ambient Air Quality Standards

. : . Secondary
Pollutant Primary Standards Averaging Times Standards
9 ppm (10 pg/ms) 8-hour’ None
Carbon Monoxide 3 ;
35 ppm (40 ug/m~) 1-hour None
Lead 1.5 pg/m3 Quarterly Average Same as Primary
Nitrogen Dioxide 0.053 ppm (100 /m3) Annual Same as Primar
g o0 PP Hg (Arithmetic Mean) y
Particulate Matter (PM1o) 150 pg/m3 24-hour? Same as Primary
15.0 pg/m3 Annual® (Arithmetic Mean) Same as Primary
Particulate Matter (PM_s) 3 ,
35 pyg/m 24-hour Same as Primary
0.075 ppm (2008 std) 8-hour® Same as Primary
6 .
Ozone 0.08 ppm (1997 std) 8-hour Same as Primary
7 . . L
0.12 ppm 1-hour’ (Applies only in limited Same as Primary
areas)
Annual
0.03 ppm ) . 0.5 ppm 1
Sulfur Oxides (Arithmetic Mean) (1,300 3-hour
1 ug/m°)
0.14 ppm 24-hour 9

Source: http://epa.gov/air/criteria.html
Notes:

1.
2.
3.

Not to be exceeded more than once per year.
Not to be exceeded more than once per year on average over 3 years.

To attain this standard, the 3-year average of the weighted annual mean PM; s concentrations from single or
multiple community-oriented monitors must not exceed 15.0pg/m3.

To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-
oriented monitor within an area must not exceed 35ug/m® (effective December 17, 20086).

To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average O3
concentrations measured at each monitor within an area over each year must not exceed 0.075 ppm (effective
May 27, 2008).

(a) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average O3
concentrations measured at each monitor within an area over each year must not exceed 0.08 ppm.

(b) The 1997 standard — and the implementation rules for that standard — will remain in place for implementation
purposes as EPA undertakes rulemaking to address the transition from the 1997 O3 standard to the 2008 O3
standard.

(a) The standard is attained when the expected number of days per calendar year with maximum hourly average
concentrations above 0.12 ppm is <1.

(b) As of June 15, 2005, USEPA revoked the 1-hour O3 standard in all areas, except the 8-hour O3
nonattainment Early Action Compact (EAC) Areas.
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General Conformity Rule. The USEPA rule implementing the conformity requirements, "Determining
Conformity of General Federal Actions to State or Federal Implementation Plans,” was published on
30 November 1993 at 58 FR 63214 and codified at 40 CFR Parts 51 and 93. 40 CFR Part 51, Subpart W,
contains the General Conformity Rule provisions that were to be incorporated into SIPs, including the
requirement that states revise the SIPs to include the conformity requirements. However, in August 2005,
Congress eliminated the requirement for States to adopt and submit General Conformity SIPs when it
passed the Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
(SAFETEA-LU). If a State does not submit a SIP revision, or EPA does not approve a submitted SIP,
federal agencies must comply with the Federal General Conformity Rule set out in 40 CFR Part 93, and
any previously existing generally applicable State conformity requirements. If a SIP revision has been
approved, the new SIP conformity criteria and procedures apply. Any applicable SIP requirements
relating to conformity remain enforceable until the State revises its SIP to specifically remove the
requirements and EPA approves the revision. Once a SIP has been revised and approved by USEPA, the
conformity requirements become federally enforceable and federal agencies are subject to the conformity
requirements as they appear in the SIP. In cases where a Federal Implementation Plan (FIP) is in effect,
federal actions must conform to the requirements of the FIP (DoN 2007). Each federal agency taking an
action subject to the General Conformity Rule must make its own conformity determination (40 CFR
93.154).

A Conformity Review must be completed for every federal action that generates air emissions. The action
proponent is responsible for the documentation. The Conformity Review can be satisfied by (1) a
determination that the action is not subject to the General Conformity Rule, (2) a Record of Non-
Applicability, or (3) a Conformity Determination (DoN 2007).

The action proponent may make a determination that the proposed action is not subject to the General
Conformity Rule. Actions not subject to the rule are actions that occur in attainment areas, and that do not
generate emissions in nonattainment areas, or actions where the criteria pollutant emitted (or its
precursors) is one for which the area is in attainment. If NEPA documentation is prepared for the action,
the determination shall be described in that documentation; otherwise, no documentation is required (DoN
2007). This EIS/OEIS includes the determination that all actions occurring in the attainment areas are not
subject to the General Conformity Rule.

Territory_and Commonwealth Laws and Regulations. Guam has an approved SIP which was
developed to allow the Territory to achieve attainment of the NAAQS for sulfur oxides in an area where
the standard is exceeded (area where power production facilities [Tanguisson and Piti power plants]
burning high sulfur content fuel oil are located). In lieu of the USEPA’s Title V operating permit
program, Guam has an approved alternate operating permit program (40 CFR Part 69, Subpart A —
Guam).

The USEPA’s Region 9 Air Division manages, implements, and enforces programs covering indoor and
outdoor air quality, radiation, control of air pollution from stationary and mobile sources, stratospheric O3
protection, and other air quality related programs for the Pacific Southwest. Region 9 also has an active
and direct role over islands west and south of Hawaii, including the U.S. territories of Guam and
American Samoa, the CNMI, and other unincorporated U.S. Pacific possessions.

The Air and Land Programs Division of the GEPA administers the air pollution control program in Guam
by implementing and enforcing Guam’s Air Pollution Control Standards and Regulations. The Air
Pollution Control Act of Guam or Public Law 10-74 was promulgated and codified under Chapter 49,
Title 10 of the Guam Code Annotated (GCA) to support requirements of the CAA.
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The CNMI DEQ is the primary environmental regulatory agency in the Commonwealth. It is responsible
for developing, implementing, and enforcing programs and regulations designed to protect human health
and the environment. The CNMI DEQ’s air pollution control regulations can be found in the Federal
Register (FR) (52 FR 43574).

Regional Air_Quality. The fundamental method by which the USEPA tracks compliance with the
NAAQS is the designation of a particular region as “attainment” or “nonattainment.” Based on the
NAAQS, each state is divided into three types of areas for each of the criteria pollutants. The areas are:

e Those areas in compliance with the NAAQS (attainment);
e Those areas that do not meet the ambient air quality standards (nonattainment); and

e Those areas where a determination of attainment/nonattainment cannot be made due to a lack of
monitoring data (unclassifiable — treated as attainment until proven otherwise).

Generally, areas in violation of one or more of the NAAQS are designated nonattainment and must
comply with stringent restrictions until all standards are met. In the case of O3, CO, PMyo, and PM,5 the
USEPA divides nonattainment areas into different categories, depending on the severity of the problem in
each area. Each nonattainment category has a separate deadline for attainment and a different set of
control requirements under the SIP.

The GEPA is responsible for air quality within Guam Air Quality Control Region (AQCR) 246. The
USEPA designated the entire island of Guam to be in attainment or unclassified for all criteria pollutants,
except for SO, within a 3.5-kilometer radius of the Tanguisson and Piti power plants (40 CFR 81.353).
The SO, nonattainment area is shown on Figure 3.4-1. All training areas are in attainment areas, with the
exception of the Piti Floating Mine Neutralization Area, Reserve Craft Beach, Polaris Point Field, and the
firing ranges at the Finegayan Communications Annex. Under either proposed action alternatives,
increased training activities within the MIRC would result in minor, short-term effects, such as minor
increases of aircraft air emissions within the airsheds, but would have no unavoidable significant
environmental effects. Significant environmental effects on air quality would include violation of the
NAAQS as a result of project emissions, significant enough to change the attainment status of the area to
non-attainment.

Recent air quality data and an island-wide emissions inventory are not readily available. GEPA has not
collected ambient air quality data since 1991. Historical data are available from 1972 through 1991, when
ambient air quality data were collected at a number of sites through a USEPA-sponsored monitoring
program. The monitored pollutants were total suspended particulates, SO,, NO, and NO,. In 1991, PMy,
was monitored in addition to total suspended particulates. In 1999, the Guam Power Authority established
a network of five stations to measure SO, for one year, from the fall of 1999 through the summer of 2000.
None of these monitors were placed close to a major stationary source and the observed SO,
concentrations at these stations were all far below the 24-hour SO, NAAQS.

The USEPA has not received any emissions inventory data from GEPA (Biland personal communication;
Dombrowski personal communication). The only emissions inventory information for Guam available
from the Internet is from 1973, developed in support of Guam’s original submittal to the USEPA for a
SIP.
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Figure 3.4-1: Guam SO, Nonattainment Areas
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The CNMI DEQ is responsible for air quality within the CNMI. Air quality is not monitored in the
CNMI, except for SO, related to volcanic activity from Anatahan, which is monitored by the CNMI
Emergency Management Office (Bearden personal communication). The USEPA designated the Northern
Mariana Islands to be in attainment or unclassified for all criteria pollutants (40 CFR 81.354). Because the
CNMI is in attainment of the NAAQS, a SIP is not required. Except for power generating facilities (e.g.,
large power plants, hotel generators), there are no significant sources of air emissions within the CNMI
(Castro personal communication).

Greenhouse Gas Emissions. Greenhouse gases (GHGSs) are gases that trap heat in the atmosphere.
These emissions occur from natural processes and human activities. The accumulation of GHGs in the
atmosphere impacts the earth’s temperature. Scientific evidence indicates a trend of increasing global
temperature over the past century due to an increase in GHG emissions from human activities. The
climate change associated with this global warming is predicted to produce negative economic and social
consequences across the globe.

Recent observed changes due to global warming include shrinking glaciers, thawing permafrost, a
lengthened growing season, and shifts in plant and animal ranges (Intergovernmental Panel on Climate
Change 2007). Predictions of long-term environmental impacts due to global warming include sea level
rise, changing weather patterns with increases in the severity of storms and droughts, changes to local and
regional ecosystems including the potential loss of species, and a significant reduction in winter snow
pack. Small islands are considered among the most vulnerable to climate change because extreme events
have major impacts on them (United States Global Change Research Program [USGCRP]2009). Changes
in weather patterns and the frequency of extreme events, sea level rise, coastal erosion, coral reef
bleaching, ocean acidification, and contamination of fresh water resources by salt water are among the
impacts small islands face (USGCRP 2009). Projections for the Pacific Islands imply a large range of
possible levels of increased rainfall during summer months and frequency of heavy downpours (USGCRP
2009).

The most common GHGs emitted from natural processes and human activities include carbon dioxide
(COy), methane (CH,), and nitrous oxide (N,O). Examples of GHGs created and emitted primarily
through human activities include fluorinated gases (hydro fluorocarbons and per fluorocarbons) and sulfur
hexafluoride. Each GHG is assigned a global warming potential (GWP). The GWP is the ability of a gas
or aerosol to trap heat in the atmosphere. The GWP rating system is standardized to CO,, which has a
value of one. For example, CH, has a GWP of 21, which means that it has a global warming effect 21
times greater than CO, on an equal-mass basis. Total GHG emissions from a source are often reported as
a CO; equivalent (COe). The CO2e is calculated by multiplying the emission of each GHG by its GWP
and adding the results together to produce a single, combined emission rate representing all GHGs.

Federal agencies are, on a national scale, addressing emissions of GHGs by reductions mandated in
federal laws and Executive Orders, most recently, Executive Order 13423. Several states (although none
in the EIS/OEIS Study Area) have promulgated laws as a means to reduce statewide levels of GHG
emissions. In an effort to reduce energy consumption, reduce dependence on petroleum, and increase the
use of renewable energy resources in accordance with the goals set by Executive Order 13423 (as
originally mandated in Executive 13123, which was revoked by Executive Order 13423) and the Energy
Policy Act of 2005, the Department of Defense (DoD) is currently conducting an assessment of the
impact of global warming on US military installations worldwide for the next 30 to 40 years. These
impacts include, but are not limited to, rising sea levels, extreme weather events, and other projected
climate change impacts. In addition, the DoD is now considering and integrating climate change effects in
its national security and national defense strategic planning. Executive Order 13514, signed on 5 October
2009, further expands on the energy reduction and environmental performance requirements of Executive
Order 13423, including requiring Federal agencies to set targets for greenhouse gas emission reductions.
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The present level of scientific understanding of future climate change lacks the resolution and specificity
for conducting detailed analysis. Thus, it is not currently feasible to quantify the direct and indirect effects
of global climate change on training facilities. Likewise, currently it is not possible to quantify how
climate change may affect training activities. This is especially true given the limited planning horizon of
this EIS/OEIS and the long-term nature of any global warming effect. A discussion of climate change and
GHG emissions has been added to Chapter 6, Cumulative Effects.

3.4.1.2 Warfare Training Areas and Associated Air Quality Stressors

The training activities and training areas in the MIRC are listed in Table 3.4-2. For each training activity,
emission sources (environmental stressors) are listed. These sources/stressors are associated with either
the training platform, the weapon system utilized during the exercise, or the target or support craft.
Emissions occurring or that would occur above 3,000 ft (914 m) are considered to be above the
atmospheric inversion layer and are considered to have no impact on the local air quality (USEPA 1992).

In general, helicopter and small boat exercises take place closer to the shore, whereas fixed wing aircraft
and large ship exercises take place at a great distance from shore. This is important from an air quality
perspective because it helps to understand which exercise emission sources would contribute to the
overall air quality for human receptors. When emissions occur near shore or over land, they can mix with
the air breathed by human receptors. Table 3.4-2 summarizes the emissions sources associated with each
exercise.

The number of training events, the types of training platforms, the magnitude of each training event, and
the training location under each alternative were compared to those under the no action alternative as a
basis for analyzing impacts to air quality. With the exception of emissions from ships and aircraft
participating in major training exercises and emissions associated with the Air Force ISR/Strike initiative
(which, together, generate a substantial amount of emissions from proposed training activities within the
MIRC), a qualitative analysis is provided for other training emission sources in lieu of a quantitative
analysis because of the high variability in the number of training events per year, the unpredictability of
the types and training events each year (due to varying contingency response requirements of the
Services), the number of participants, weapon platforms and support equipment for each training event.
Majority of ship and aircraft emissions during training, though significant, occur offshore beyond U.S.
Territorial Waters and would have little to no effect onshore (refer to Sections 3.4.2.1 and 3.4.2.2 for
additional discussion). In addition, information related to military vehicle use (types and numbers, fuel
use, vehicle miles travelled, etc.), small boat use (types and numbers, distances travelled, fuel
consumption, etc.), or auxiliary equipment use (types and numbers, fuel consumption, duration of use,
etc.) varies greatly depending upon the training scenarios needed for each event, and are not readily
available. However, in assessing increases in air emissions, it was assumed that each training event type is
relatively uniform. Slight increases in emissions are indicated for training events that occur in open ocean,
as well as for increased training events that originally are low in numbers and remain relatively low (e.g.,
one or two events increasing to two or four events). Increased emissions are indicated for training events
that increase by more than 200 percent and the training events that involve land-based events and
equipment such as trucks and light wheeled vehicles.
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Table 3.4-2; Warfare Training Areas and Associated Air Quality Stressors

Range Activity Location Potential Potential Activity Effect on
Stressor Air Quality

Anti-Submarine Warfare (ASW)
PRI: W-517

ASW TRACKEX (Ship) SEC: MI Maritime, > Vessels Emissions from fuel combustion
3 nm from land
PRI: MI Maritime, >

ASW TRACKEX 3 nm from land N N

(Submarine) one one
SEC: W-517
PRI: W-517

?HS(EYYCZEQ%KEX SEC: MI Maritime, > Aircraft Emissions from fuel combustion
3 nm from land
PRI: W-517

ASW TRACKEX (MPA) SEC: MI Maritime, > Aircraft Emissions from fuel combustion
3 nm from land
PRI: Ml Maritime, >

ASW TORPEX 3 nm from land

. None None

(Submarine)
SEC: W-517
PRI: MI Maritime, >

ASW TORPEX (Ship) 3 nm from land Vessels Emissions from fuel combustion
SEC: W-517
PRI: MI Maritime, >

?h/?gyé\;ﬁ%ﬁsfpﬁer) 3 nm from land Aircraft Emissions from fuel combustion
SEC: W-517

Mine Warfare (MIW)
PRI: W-517

MINEX Aircraft Emissions from fuel combustion

SEC: MI Maritime, >

12 nm from land

Underwater Demolition

PRI: Agat Bay

SEC: Apra Harbor

Small watercraft
Explosives

Emissions from fuel combustion and
explosive detonations

PRI: Piti

Floating Mine Small watercraft Emissions from fuel combustion and
Neutralization SEC: Agat Bay Explosives explosive detonations
Surface Warfare (SUW)

PRI: W-517, > 50

nm from land

Vessels - .

SINKEX Explosives Emissions from fuel combustion and

SEC: MI Maritime, > p explosive/ordnance detonations

) Ordnance

50 nm from land;

ATCAAs

PRI: W-517, > 50

nm from land
BOMBEX Aircraft Emissions from fuel combustion and
(Air-to-Surface) SEC: Ml Maritime, > | Ordnance ordnance detonations

50 nm from land;
ATCAAs
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Table 3.4-2: Warfare Training Areas and Associated Air Quality Stressors (Continued)

Range Activity Location Potential Potential Activity Effect on
Stressor Air Quality
Surface Warfare (SUW) (Continued)
PRI: W-517, > 50
nm from land
MISSILEX Aircraft Emissions from fuel combustion and
(Air-to-Surface) SEC: MI Maritime, > | Ordnance ordnance detonations
50 nm from land;
ATCAAs
PRI: W-517
EA?rI\-/'ltE-ESﬁrface) Inert Only 1SZEC: Ml Maritim.e, > | Aircraft Emissions from fuel combustion
nm from land;
ATCAAs
PRI: W-517
MISSILEX
(Air-to-Surface CATMEX) SEC: Ml Maritime, > | Aircraft Emissions from fuel combustion
Inert Only 12 nm from land;
ATCAAs
PRI: W-517
GUNEX Vessels Emissions from fuel combustion and
(Surface-to-Surface, Ship) | SEC: MI Maritime, > | Ordnance ordnance use
12 nm from land
GUNEX PRI MI Maritime, > Vessels . .
3 nm from land Emissions from fuel combustion and
(Surface-to-Surface, Small watercraft
Small Arms) Ordnance ordnance use
SEC: W-517
PRI: W-517
GUNEX . Aircraft Emissions from fuel combustion and
(Air-to-Surface) 1S2EC M Marltlm.e, g Ordnance ordnance detonations
nm from land;
ATCAAs
Visit, Board, Search and PRI: Apra Harbor Vessels

Seizure/Maritime
Interception Operation
(VBSS/MIO)

SEC: MI Maritime

Small watercraft
Aircraft

Emissions from fuel combustion

Electronic Combat (EC)

PRI: W-517
. ) " Aircraft L .
CHAFF Exercise SEC: MI Maritime, > Emissions from fuel combustion
) Vessels
12 nm from land;
ATCAAs
PRI: W-517
FLARE Exercise SEC: MI Maritime, > Aircraft Emissions from fuel combustion and
Flares flares

12 nm from land;
ATCAAs
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Table 3.4-2: Warfare Training Areas and Associated Air Quality Stressors (Continued)

Range Activity Location Potential Potential Activity Effect on
Stressor Air Quality
Strike Warfare (STW)
BOMBEX Aircraft Emissions from fuel combustion and
(Land) FDM (R-7201) Ordnance ordnance detonations
MISSILEX Aircraft Emissions from fuel combustion and
(Air-to-Ground) FDM (R-7201) Ordnance ordnance detonations
GUNEX Aircraft Emissions from fuel combustion and
(Air-to-Ground FOM (R-7201) Ordnance ordnance detonations
PRI: Tinian North
Field, Guam
Combat Search and Northwest Field Aircraft Emissions from fuel combustion
Rescue (CSAR) Vehicles
SEC: Orote Point
Airfield, Rota Airport
Air Warfare (AW)
PRI: W-517
,(Apl\rcf\:/gmbat Maneuvers SEC: MI Maritime, > | Aircraft Emissions from fuel combustion
12 nm from land;
ATCAAs
PRI: W-517
Air Intercept Control SEC: M| Maritime, > | Aircraft Emissions from fuel combustion
12 nm from land;
ATCAAs
PRI: W-517
MISSILEX/GUNEX SEC: MI Mariti S Aircraft Emissions from fuel combustion and
(Air-to-Air) 12 ' arl |m.e, Ordnance ordnance detonations
nm from land;
ATCAAs
PRI: W-517
MISSILEX " Vessels Emissions from fuel combustion and
(Ship-to-Air) ?EC M Marltlm.e, > Ordnance ordnance detonations
nm from land;
ATCAAs
Amphibious Warfare (AMW
FIREX (Land) FDM (R-7201) \éessels Emissions from fL{eI combustion and
rdnance ordnance detonations
PRI: Tinian MLA;
Unai Chulu,
Dankulo and Babui
(beach) and Tinian
Harbor: North Field
Amphibious Assault SEC: Apra Harbor; Vessels
Mar: ; Reserve Craft Small watercraft Emissions from fuel combustion and
arine Air Ground Task Beach: Polaris Point | Vehicl d
Force (MAGTF) each; Polaris Poin ehicles ordnance use
Beach (MWR) and Ordnance

Polaris Point Field;
Orote Point Airfield;
Sumay Cove and
MWR Ramp;
Tipalao Cove and
Dadi Beach

AIR QUALITY
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Table 3.4-2: Warfare Training Areas and Associated Air Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Air Quality

Amphibious Warfare (AMW

(Continued)

Amphibious Raid
Special Purpose MAGTF

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Sumay Cove and
MWR Ramp;
Tipalao Cove and
Dadi Beach

SEC: Tinian MLA;
Unai Chulu,
Dankulo and Babui
(beach) and Tinian
Harbor: North Field

Vessels
Small watercraft
Ordnance

Emissions from fuel combustion and
ordnance use

Expeditionary Warfare

Military Operations in
Urban Terrain (MOUT)
Training (USMC Infantry,
USAF RED HORSE
Squadron, Navy NECC
Company, Army Reserve,
GUARNG)

PRI: Guam; AAFB
South; Finegayan
Communication
Annex; Barrigada
Housing; Northwest
Field

SEC: Tinian, Rota,
Saipan

Small watercraft
Vehicles
Aircraft
Ordnance

Emissions from fuel combustion and
ordnance use

Special Warfare

Direct Action

Small watercraft

Emissions from fuel combustion and

(SEAL Tactical Air FDM (R-7201) Explosives explosivesfordnance detonations
Control Party) Ordnance
PRI: OPCQC and
NMS Breacher
Direct Action House Vehicles
(SEAL, NECC, USMC, Explosives Emissions from fuel combustion and
Army, USAF SEC: Tarague Ordnance explosives/ordnance detonations
Platoon/Squad) Beach CQC and
NMS Breacher
House
PRI: Guam; AAFB
South; Finegayan
Military Operations in gﬁ,r::;ugfﬁit'%%a
Urban Terrain (MOUT) - 9 Vehicles Emissions from fuel combustion and
Training (SEAL, EOD Housing; NMS Ordnance ordnance use
g ( :
Breacher House
Platoon/Squad)
SEC: Tinian, Rota,
Saipan
PRI: Orote Point
Airfield; Northwest
Field; Orote Point
Parachute Insertion Triple Spot
(SEAL, EOD, USAF, Army Aircraft Emissions from fuel combustion

Platoon/Squad)

SEC: Finegayan
DZ; Apra Harbor;
NMS Breacher
House

AIR QUALITY
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Table 3.4-2: Warfare Training Areas and Associated Air Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Air Quality

Special Warfare (Continued

)

Insertion/Extraction
(SEAL, EOD, Army,
USMC, USAF
Platoon/Squad)

PRI: Orote Point
Airfield; Northwest
Field; Orote Point
Triple Spot; Apra
Harbor; Gab Gab
Beach

SEC: Finegayan
DZ; Haputo Beach;
NMS Breacher
House; Polaris
Point Field; Orote
Point KD Range

Small watercraft
Vehicles

Emissions from fuel combustion

Hydrographic Surveys
(SEAL, EOD, USMC
Platoon/Squad)

PRI: FDM; Tinian;
Tipalao Cove

SEC: Haputo
Beach; Gab Gab
Beach; Dadi Beach

Small watercraft
Aircraft

Emissions from fuel combustion

Breaching
(Buildings, Doors)

NMS Breacher

(SEAL, EOD, USMC, Army | House Explosives Emissions from explosive detonations
Platoon/Squad)
Special/Expeditionary Warfare
PRI: Guam; Orote
Point Airfield; Orote
Land Demolitions Po!nt C.QC_’ Polaris
(IED Discovery/Disposal) Point Field; . . .
Andersen South; Vehicles Emissions from fuel combustion and
(NECC EOD, USMC EOD, Northwest Field Explosives explosives detonation
USAF EOD
Platoon/Squad) SEC: NLNA/SLNA:
NMS Breacher
House; Tinian MLA
PRI: NMS EOD
Disposal Site (limit
3000 Ibs NEW per
Land Demolitions UXO event)
(UXO Discovery/Disposal) SEC: AAFB EOD Vehicles Emissions from fuel combustion and
(NECC EOD, USMC EOD, Di L ; . )
USAF EOD isposal Site (limit Explosives explosives/ordnance detonations
Platoon/Squad) 100 Ibs NEW per
event) and
Northwest Field
(limit 20 Ibs NEW
per event)
PRI: Northwest
Seize Airfield Field Veric
(SEAL, USMC, Army SEC: Orote Point Aﬁ‘c:’;f?S Emissions from fuel combustion and
Company/Platoon; USAF e ordnance use
Airfield; Tinian Ordnance

Squadron)

North Field; Rota
Airfield

AIR QUALITY
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Table 3.4-2: Warfare Training Areas and Associated Air Quality Stressors (Continued)

Range Activity Location Potential Potential Activity Effect on
Stressor Air Quality
Special/Expeditionary Warfare (Continued)
Airfield Expeditionary .
(USAF RED HORSE Py ortnwest .
ield Vehicles
Squadron, NECC Heavy construction
SEABEE Company, SEC: Orote Point . t Emissions from fuel combustion
USMC Combat Engineer e .ro.e. om equipmen
Company, USAR Alrfleld,_Tlnlan Aircraft
. North Field
Engineer)
PRI: Guam;
Northwest Field;
Barrigada Housing;
Intelligence, Surveillance, | Finegayan
Reconnaissance (ISR) Communications None None
(SEAL, Army, USMC, Annex; Orote Point
USAF Platoon/Squad) Airfield
SEC: Tinian; Rota;
Saipan
PRI: Guam;
Northwest Field;
Field Training Exercise NLNA
(FTX) Vehicles Emissions from fuel combustion
(Army, NECC SEABEE SEC: Orote Point Generators
Company/Platoon) Airfield; Polaris
Point Field; Tinian
North Field
PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Northwest Field;
Non-Combatant Sumay Cove and Vessels
Evacuation Operation MWR Marina Ramp | Vehicles Emissions from fuel combustion
(NEO) Aircraft

SEC: Tinian MLA;
Unai Chulu,
Dankulo, and Babui
(beach) and Tinian
Harbor: North Field;
Rota Airfield/West
Harbor

Maneuver
(Convoy, Land
Navigation)

PRI: Northwest
Field, Andersen
South; NLNA/SLNA;
Tinian MLA

SEC: Finegayan
Annex; Barrigada
Annex; Orote Point
Airfield

Small watercraft
Vehicles

Emissions from fuel combustion

AIR QUALITY
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Table 3.4-2: Warfare Training Areas and Associated Air Quality Stressors (Continued)

Range Activity

Location

Potential
Stressor

Potential Activity Effect on
Air Quality

Special/Expeditionary Warfare (Continued)

Humanitarian Assistance/
Disaster Relief (HADR)
Operation

PRI: Apra Harbor;
Reserve Craft
Beach; Polaris Point
Beach (MWR) and
Polaris Point Field;
Orote Point Airfield;
Northwest Field;
Sumay Cove and
MWR Marina Ramp

SEC: Tinian MLA;
Unai Chulu (beach)
and Tinian Harbor;
North Field; Rota
Airfield/West Harbor

Vessels

Small watercraft
Vehicles
Aircraft

Emission from fuel combustion

Force Protection / Anti-Terr

orism

Embassy Reinforcement
(SEAL, Army Platoon,
USMC Company/Platoon)

PRI: Orote Point
Airfield: Inner Apra
Harbor:
NLNA/SNLA

SEC: Orote Point
Triple Spot; Orote
Point CQC; Kilo
Wharf; Rota
Municipality

Vehicles
Aircraft
Ordnance

Emissions from fuel combustion and
ordnance use

Force Protection

(USAF Squadron, NECC
SEABEE
Company/Platoon, USAR
Engineer
Company/Platoon)

PRI: Guam;
Northwest Field,
NLNA; Barrigada
Annex

SEC: Orote Point
Airfield; Polaris
Point Field; Tinian
North Field; Rota
Municipality

Vehicles
Generators
Ordnance

Emissions from fuel combustion and
ordnance use

Anti-Terrorism

(Navy Base Security,
USAF Security Squadron,
USMC FAST Platoon)

PRI: Tarague
Beach Shoot House
and CATM Range;
Polaris Point;
Northwest Field

SEC: Kilo Wharf;
Finegayan
Communications
Annex; NMS; AAFB
MSA; Rota

Municipality

Vehicles
Aircraft
Ordnance

Emissions from fuel combustion and
ordnance use
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3.4.2 Affected Environment

Section 2.1 describes the location of the MIRC and Mariana Islands Study Area and Section 2.3 provides
details related to current training activities. The affected environment for purposes of air quality includes:

o Warning Area W-517 and Restricted Airspace R-7201 (FDM);
e Guam Offshore;

e Guam Commercial Harbor;

e Apra Naval Harbor Complex;

e Navy Munitions Site;

e Communication Annexes;

e Tinian;

e Saipan and Rota;

e Andersen AFB;

o FAA Assigned Airspace; and,

e Multiple Locations (during major exercises) including all or some of the above and
seaspace/undersea space beyond 12 nm (22.2 km) of Guam and the CNMI.

Table 3.4-2 indicates that the majority of emission sources are from mobile sources, particularly surface
ships and aircraft associated with training platforms. Minor sources of emissions include military vehicles
and explosives/ordnance use. These emissions are generated on an intermittent basis and only when
training exercises are ongoing.

3.4.2.1 Surface Ship Training Activities

Marine vessel traffic in the MIRC is composed of military ship and boat traffic, including support vessels
providing services for military training exercises. Commercial vessels are regularly present within the
MIRC at the commercial ports of Guam and the CNMI and are a significant portion of the marine vessel
traffic in the area that contribute to air emissions. On Guam, these commercial vessels consist of container
ships, break bulk vessels, barges, and fishing vessels which totaled to 1,196 ship calls in 2006 (Parsons
Brinkerhoff 2008). These commercial vessels were not evaluated in the air quality analysis as they are not
part of the proposed action.

Because no time is spent by surface ships within a nonattainment AQCR, it was not necessary to
investigate in detail, the time spent within particular locations, at what power level, or the path taken by
the boat or ship within the MIRC. Training includes the use of small boats to transit through U.S.
Territorial Waters to training areas located between 3 nm (5.6 km) and 12 nm (22.2 km) from shore.
Small harbor boats also produce minor amounts of outboard motor emissions in transit to training areas
located 3 nm (5.6 km) to 12 nm (22.2 km) offshore. Larger ships also transit through U.S. Territorial
Waters on their way to training areas located beyond 12 nm (22.2 km) from shore. Only minor boat
engine emissions are involved in these training transits in relation to the emissions from commercial boat
traffic entering and leaving the Guam Commercial Harbor. Other surface craft emissions can come from
support craft used in training events or small powered target craft. Support craft may be used for target
setup or retrieval or aerial drone recovery.

Estimates of surface ship emissions from major exercises for the three alternatives (based on duration of
the exercise and numbers and types of participating vessels as detailed in Table 2-6) are presented in
Table 3.4-3. Normally, criteria air pollutants would be compared to a regional air pollutant emissions
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inventory to determine significance. If emissions from the action equaled or exceeded 10 percent of the
region’s total emissions, the emissions would be considered significant. Because an air emissions
inventory does not exist for either Guam or the CNMI, the significance criteria for attainment areas of 250
tons per year were used. It should be noted that although ship emissions for CO, NO, and SO, for
Alternatives 1 and 2 are significant, they occur in areas beyond U.S. Territorial Waters and would have
little to no effect onshore.

Table 3.4-3: Air Emissions Associated with Surface Ships During Major Exercises

Source Criteria Pollutant, tons per year

(Number of

Vessels*) CcO VOC** NOy** SOy PMy,
No Action 252.3 254 170.9 161.6 30.5
Alternative -
Joint Multi-
Strike Group
Exercise
(39)
Alternative 1 498.0 57.8 402.9 514.0 99.8
(87)
Net increase in 245.7 324 232.0 352.4 69.3

emissions for
Alternative 1

Alternative 2 598.2 66.8 461.8 548.1 105.9
(108)
Net increase in 345.9 41.4 290.9 386.5 75.4

emissions for
Alternative 2

*Includes Navy ships, submarines and participating foreign ships
**Not criteria pollutants but are precursors to ozone formation

3.4.2.2 Aircraft Emissions

Evaluating aircraft emissions involves evaluating the type of training activities for each type of aircraft,
the number of hours of operation for each aircraft type, the type of engine in each aircraft, and the mode
of operation for each type of aircraft engine during training. Aircraft emit the following NAAQS criteria
pollutants and precursors: Volatile Organic Compounds (VOCs), NO,, CO, SO, and PMy, Emissions
occurring above 3,000 ft (914 m) AGL need not be addressed in accordance with USEPA guidance
(USEPA 1992). Aircraft flights, for the most part originate from an onshore air station (e.g., Andersen
AFB), but some are from aircraft carriers offshore. It was assumed that all fixed wing aircraft would be
traveling from Andersen AFB or an aircraft carrier to the ATCAAs, W-517 and R-7201 at elevations
above 3,000 ft (914 m), and that transit to and from the airspaces would not affect local air quality. With
the exception of HC-25 helicopters, the majority of aircraft emissions in the airspaces occur above 3,000
ft (914 m). Training activities involving helicopters will occur in the attainment and unclassified areas of
the MIRC.

Aircraft operating in the MIRC generally have reciprocating, turboprop, or jet engines. Most of these
aircraft use JP-5 or JP-8 as a standard fuel. Emissions of concern are primarily hydrocarbons that disperse
readily in the atmosphere. A portion of those emissions may be VOCs, which are associated with the
generation of ground level Os.
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The U.S. Air Force is in the process of establishing ISR/Strike capability at Andersen AFB. The
ISR/Strike training at FDM is included as part of Alternative 1 and Alternative 2 for this EIS. ISR/Strike
includes the use of 24 fighter aircraft, 12 KC-135s, six bombers, and four Global Hawk UAVs which
were assessed in the Final EIS for Establishment and Operation of an Intelligence, Surveillance,
Reconnaissance, and Strike Capability, Andersen Air Force Base, Guam (USAF 2006). Recurring
emissions associated with the ISR/Strike mission are presented in Table 3.4-4. Emissions are generated
from the operation of aircraft during training runs, use of aerospace ground equipment (AGE) and
privately owned vehicles (POVs) (by ISR/Strike Air Force personnel), and aircraft maintenance at
Andersen AFB facilities.

Table 3.4-4: Recurring Air Emissions Associated with the ISR/Strike Initiative

Criteria Pollutant, tons per year
Source
CcO VOC* NOy* SOy PMq

Aircraft 31.0 7.8 14.8 25 4.4
AGE 1.2 0.4 4.3 0.5 0.3
POV 56.6 4.1 6.5 0.7 40.7
Fuel Cell 0.0 0.3 0.0 0.0 0.0
Maintenance
Corrosion 0 0.4 0.0 0.0 0.3
Control

TOTAL 88.8 13.0 25.6 3.7 457

Source: USAF, 2006.
*Not criteria pollutants but are precursors to ozone formation

ISR/Strike annual aircraft emissions are associated with 38,868 annual airfield operations or 162.2 daily
airfield operations or 5,116 annual sorties for a total annual flying time of 20,242 hours (Note: an airfield
operation is the single movement or individual portion of a flight in the airfield airspace environment,
such as one departure (takeoff), one arrival (landing), or one transit through the airport traffic area. The
airfield airspace environment is typically referred to as airspace allocated to the air traffic control tower
and includes the airspace within an approximate five-mile radius of the airfield and up to 2,500 feet AGL.
A low approach or a missed approach consists of two airfield operations, i.e., one arrival and one
departure. A closed pattern consists of two airfield operations (i.e., one takeoff and one landing
accomplished as one touch and go). The minimum number of airfield operations for one sortie is two
operations, one takeoff (departure) and one landing (arrival) (USAF 2006).

For the most part, aircraft training activities proposed for the MIRC outside of ISR/Strike are attributable
to major exercises (listed in Table 2-6). Assuming an average of one sortie per aircraft per training day,
annual aircraft emissions from non-1SR/Strike training activities presented in Table 3.4-5 are estimated
using total sorties as the proportioning factor. Actual ground level emissions may even be less than
estimated as most of these aircraft training runs originate and terminate on aircraft carriers that are
deployed in the open ocean beyond 12 nm (22.2 km) of shore.
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Table 3.4-5; Aircraft Emissions Associated with Major Exercises

Criteria Pollutant, tons per year
Source pery

(Total Sorties) co VOC* NO* SO PMyo

ISR/Strike 31.0 7.8 14.8 25 4.4
Aircraft
(5,116 sorties)

No Action 23.9 6.0 11.4 1.9 3.4
Alternative
(Joint Multi-
Strike Group
Exercise, 3,941
sorties)

Alternative 1 54.2 13.7 25.9 4.4 7.7
(8,955 sorties)

Net increase in 30.3 7.7 14.5 2.5 4.3
emissions for
Alternative 1

Alternative 2 99.0 24.9 47.3 8.0 14.1
(16,338 sorties)

Net increase in 75.1 18.9 35.9 6.1 10.7
emissions for
Alternative 2

*Not criteria pollutants but are precursors to ozone formation

3.4.2.3 Emissions from Weapons and Explosives

Other common chemical emissions associated with Navy training are explosive compounds and oxidation
products from ordnance use. The majority of air emissions from ordnance use consist of oxides of carbon
(carbon dioxide [CO,], CO), nitrogen and water, thus reducing the likelihood of parent chemicals
(trinitrotoluene [TNT] and cyclonite [RDX]) entering surrounding environments. Other nitroaromatic
compounds such as octogen (HMX), tetryl, and picric acid (used in fuzes and primers) produce the same
oxidation reactions. Practice ordnance does not carry an explosive charge; it carries only a smoke or
marking charge, and thus, the incidence of emission particles is negligible. The detonation of the marking
charge consumes approximately 98 to 99 percent of the explosive filler. The one to two percent of the
marking charge not consumed is generally dispersed, with most falling to the water in the immediate
vicinity of the blast and the balance being dispersed in the air subject to wind currents and weather
conditions. Similarly, 98 to 99 percent of the explosive material in live ordnance is consumed, with the
remaining one to two percent falling into the water or dispersed in air.

Much of the smoke and fumes given off by pyrotechnics and screening devices are considered nontoxic
and only mildly irritating to the eyes and nasal passages when encountered in relatively light
concentrations out-of-doors. Because smoke floats and flares are used infrequently, out-of-doors, and at
great distances from land, associated air emissions would be considered non-toxic to residents in the
MIRC.
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Underwater detonations are conducted at Agat Bay and at Apra Harbor. Underwater detonations
associated with Explosive Ordnance Disposal (EOD) Mine Neutralization training utilize less than 5 Ibs
NEW of C4 or 10 Ibs NEW of trinitrotoluene (TNT). C4 consists of RDX plus a small amount of
polyisobutylene binder. The principal explosive byproducts of C4 are water, CO,, CO, nitrogen, and
hydrogen; those of TNT are CO,, water, nitrogen and a small amount of carbon particulates from
incomplete combustion. Like other underwater explosions, a cavity filled with high-pressure gas is
created, which pushes the water out radially against the opposing external hydrostatic pressure. At the
instant of explosion, a certain amount of gas is instantaneously generated at high pressure and
temperature, creating a bubble. In addition, the heat causes a certain amount of water to vaporize, adding
to the volume of the bubble. This action immediately begins to force the water in contact with the blast
front in an outward direction. It is estimated that 90 percent of the gaseous explosion products would
become airborne (DoN 2001). Airborne explosion products are assumed to stabilize in a spherical form
and move downwind, with concentrations remaining for the first 100 ft (30 m). This “cloud” would not be
visible. Then, the airborne cloud would continue to move at the speed of the wind and become diluted and
dispersed by atmospheric turbulence (DoN 2001). The underwater detonation explosive byproducts
consisting of CO,, CO, carbon particles, nitrogen, hydrogen and water will have no effect on regional air
quality.

The air quality impacts of chaff were evaluated by the U.S. Air Force in “Environmental Effects of Self-
Protection Chaff and Flares” (USAF 1997). The study concluded that most chaff fibers maintain their
integrity after ejection. Although some fibers are likely to fracture during ejection, this does not result in
the release of particulate matter.

Although not significant, tests indicated that the explosive charge in the impulse cartridge results in
minimal releases of particulate matter. Therefore, chaff deployment would not result in an exceedance of
the NAAQS. Chaff exercises in the MIRC are conducted relatively infrequently, and are always
conducted beyond 12 nm (22.2 km) from shore.

3.4.2.4 FDM Range

Aircraft training in the airspace above FDM use JP-5 as a standard fuel. Emissions of concern are
primarily hydrocarbons that disperse readily in the atmosphere. A portion of those emissions may be
VOCs, which are associated with the generation of ground level Oz;. However, the volume of aircraft
training events in the over land SUA is relatively small and adjacent areas are in attainment for Oz levels.
Therefore, emissions related to aircraft activities at FDM are not anticipated to have a negative impact on
the Study Area environment.

Another potential stressor to air quality from bombing training events at FDM would be from the release
of bomb constituents or releases of pollutants from bombing targets. Ordnance greater than 2,000 Ibs is
not permitted at FDM. Inert bombs used at the range contain a small spotting charge attached to the
bomb. The spotting charge is a small smoke charge activated by a mechanical fuze when the bomb hits
the ground to readily see where the bomb hits the target for scoring purposes. Detonation of the spotting
charge consumes approximately 98 to 99 percent of the explosive filler. The 1 or 2 percent of explosive
filler not consumed is generally dispersed, with most falling to the soil in the immediate vicinity of the
impact and the balance being dispersed in the air subject to wind currents and weather conditions.

When live ordnance (e.g., explosives up to 2,000 Ib in weight) is used at FDM, training activities are
conducted in accordance with standard operating procedures for proper handling and storage of
explosives. Accidental ignition of explosive materials could result in localized wildfires that may result in
smoke inhalation by humans. With proper management of explosives, accidents involving live ordnance
are prevented. Emergency procedures would be implemented to respond to fires.
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3.4.3 Environmental Consequences

The method used in this EIS/OEIS to assess the air quality impacts associated with existing and proposed
Navy training and testing within the MIRC include following the steps:

o Analyze existing federal and state air quality regulations applicable to the proposed action.
Determine applicability of the General Conformity Rule;

e Analyze existing air quality in the range complex;
e Analyze the types of emission sources associated with training and testing within the MIRC;

o Determine overall air quality impacts associated with existing training within the range complex
given the regulatory framework; and

e Determine overall air quality impacts associated with the proposed increases in training within
the range complex given the regulatory framework.

e Determine contribution of proposed increases in training to global greenhouse gas emissions.

Because military training activities are intermittent events (and not continuous area or point emission
sources), air quality modeling and air monitoring are not recommended.

Evaluation of potential air quality impacts includes two separate analyses. Effects of air pollutant
emissions from MIRC training activities occurring within the U.S. Territory (within 12 nm [22.2 km] of
the coastline) are assessed under NEPA. Effects of air pollutant emissions from MIRC training activities
occurring outside the U.S. Territory are assessed under EO 12114,

For the purposes of assessing air quality effects under NEPA, all training activities involving the use of
aircraft and vessels at or below 3,000 ft (914 m) in areas within U.S. Territorial Waters or overland were
included in the assessment. For the purposes of assessing air quality effects under EO 12114, only those
training events involving aircraft, vessels, and missiles/targets occurring at or below 3,000 ft (914 m) and
outside U.S. Territorial Waters were considered in the evaluation.

NEPA analysis involves evaluating emissions generated from the proposed activities and assessing
potential impacts on air quality, including an evaluation of potential exposures to toxic air pollutant
emissions. Normally, criteria air pollutant emissions assessed under NEPA would be compared to a
regional air pollutant emissions inventory to determine significance. If emissions equaled or exceeded 10
percent of the region’s total emissions, the emissions would be significant. Because Guam and the CNMI
do not have regional emission inventories to determine whether emissions from the action would be
significant and because the CNMI and Guam (except in the areas that are identified as non-attainment for
S0O,) are attainment or unclassifiable areas, the major stationary source threshold of 250 tons per year
under the EPA’s Prevention of Significant Deterioration (PSD) program for new major stationary sources
in attainment areas is the criteria used for determining significance of air emissions from the project
alternatives. The proposed action is not one of the 28 industrial categories identified under the PSD
program as a major stationary source where the applicable threshold is 100 tons per year [40 CFR
51.166(b)(1)(i)(a)], therefore the major stationary source threshold of 250 tons per year [40 CFR
51.166(b)(1)(i)(b)] applies.

Trace amounts of toxic air emissions would be generated from combustion sources and use of ordnance.
Air toxics emissions include hazardous air pollutants not covered under ambient air quality standards.
Potential hazardous air pollutant sources are associated with missile and target training events and include
rocket motor exhaust and unspent missile fuel vapors. These emissions would be minor and would not

AIR QUALITY 3.4-22



MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

result in significant impacts due to the distance from sensitive receptors that could be affected by air
toxics and the negligible levels of emissions.

Live and inert ordnance dropped at FDM may result in short-term emissions of particulate matter in the
form of organics, dust, and sand. Depending on the size and mass of the particulate matter and local wind
conditions at or around FDM, particulate matter either settles out in the immediate vicinity or may be
carried out to sea. Impacts to air quality are temporary and localized to FDM. Public exposure to dust
generated from ordnance drops at FDM is unlikely because FDM is closed to the public. Impacts to air
quality and human health from the use of live ordnance at FDM would not be considered significant.

A CAA General Conformity analyses for SO, emissions within the SO, nonattainment areas of Guam are
presented under each alternative. The combustion of fuel oil with relatively high sulfur content for power
production at the Piti and Tanguisson power plants is responsible for the SO, nonattainment designation
of areas around these power plants. The Guam SIP control strategy for achieving attainment of the SO,
NAAQS is to limit sulfur in fuels for power production to 0.74 % sulfur or a SO, emission limit of 0.8 Ibs
per million BTUs of heat input.

Training activities that may be conducted in the SO, nonattainment areas of Guam and that generate SO,
emissions include floating mine neutralization, amphibious assault and amphibious raid,
insertion/extraction, hydrographic surveys, land demolitions (for improvised explosive devices), field
training exercises, non-combatant evacuation operations, human assistance/disaster relief, force
protection, and anti-terrorism. The training areas that are located in the SO, nonattainment areas include
Reserve Craft Beach, Polaris Point Field, Polaris Point Beach, Finegayan Communications Annex, Piti
Mine Neutralization Area, and Haputo Beach.

3.4.3.1 No Action Alternative

The No Action Alternative consists of maintaining the current levels of training and testing in the MIRC.
Thus, there would be no change in current levels of emissions associated with training or testing.

The MIRC is located within areas designated as attainment or unclassified for all criteria pollutants, with
the exception of areas within 2.2 mi (3.5 km) of the Piti and Tanguisson power plants on Guam which are
designated as non-attainment for SO,. Included within this characterization of regional air quality are the
existing aircraft, surface ship, small water craft, and weapon emissions. Therefore, there would be no
significant impact to air quality from implementing the No Action Alternative.

The offshore reaches of the MIRC (beyond 12 nm [22.2 km]) are non-classifiable for priority pollutants
under the CAA. Therefore, the CAA General Conformity Review is not applicable. Initial concentrations
of air emissions over the ocean would disperse rapidly in the atmosphere. Because of the low initial
concentrations and rapid dispersion of exhaust and explosion byproducts, there would not be any risk to
human health. Therefore, there would be no significant harm to offshore air quality from implementing
the No Action Alternative.

SO, emissions from training activities occurring within the SO, nonattainment areas of Guam under the
No Action Alternative are presented in Table 3.4-6. A worst case analysis, assuming all events occurred
in the nonattainment areas, was conducted to demonstrate that the SO, emissions are less than the de
minimis annual emission rate for SO, of 100 tons per year as listed in 40 CFR 93.153(b)(1) that requires a
General Conformity Determination. It should be noted that the training areas identified in Table 3.4-8 are
some of many training areas for each of the activities listed and are either primary (where the activity is
more likely to occur) or secondary training areas.
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Table 3.4-6: Annual SO, Emissions for Training Activities Conducted in Guam’s SO,
Nonattainment Areas under the No Action Alternative

Number Training Areas within SO2 Emissions
Activity of Events SO2 Nonattainment Area tons per year
Floating mine neutralization 8 Piti mine neutralization area (primary) 0.1

Reserve Craft Beach (secondary)
Polaris Point Beach (secondary)
Amphibious assault 1 Polaris Point Field (secondary) 12.0

Reserve Craft Beach (primary)
Polaris Point Beach (primary)

Amphibious raid 0 Polaris Point Field (primary) 0.0
Polaris Point Field (secondary)

Insertion/extraction 104 Haputo Beach (secondary) 1.6

Hydrographic Surveys 3 Haputo Beach (secondary) 0.1

Land demolitions (IED) 60 Polaris Point Field (primary) 0.1

Field training exercise 100 Polaris Point Field (secondary) 0.1
Reserve Craft Beach (primary)

Non-combatant evacuation Polaris Point Beach (primary)

operations 1 Polaris Point Field (primary 4.0
Reserve Craft Beach (primary)

Human assistance/ Polaris Point Beach (primary)

disaster relief 1 Polaris Point Field (primary 4.0

Force protection 60 Polaris Point Field (secondary) 0.1

Anti-terrorism 80 Polaris Point Field (primary) 0.2

TOTAL 22.3

3.4.3.2 Alternative 1 (Preferred Alternative)

Under Alternative 1 there would be an increase in air pollutants within the Study Area in comparison to
baseline levels. The CAA General Conformity Rules would not apply to the actions conducted within
designated or unclassified attainment areas within the MIRC (those areas within the 3 nm jurisdiction of
the CAA). However, certain areas of the MIRC would be subject to the rule as they are within 2.2 mi (3.5
km) of the Piti and Tanguisson power plants on Guam which are designated as non-attainment for SO,.
The air quality impacts from increased training events, including ISR/Strike and other Air Force training
initiatives would be primarily from ship, small water craft, truck and light vehicles, and aircraft. These
impacts would be minor, dispersed, and would be short-term in nature. Most of the aircraft training events
take place above 3,000 ft (914 m) AGL. Air emissions above 3,000 ft (914 m) AGL are not addressed in
accordance with USEPA guidance (USEPA 1992). Additionally, most ship and aircraft training events
occur beyond 12 nm (22.2 km) from shore, thus substantially reducing the likelihood that any of the
associated emissions would mix with over land airsheds.

Training levels are expected to be relatively consistent with baseline levels for the other MIRC training at
the Guam Commercial Harbor, Apra Naval Harbor Complex, Naval Munitions Site, Communication
Annexes, Tinian, Saipan, Rota, and Andersen AFB. These other training events would be land-based or
within harbors.

SO, emissions from training activities occurring within the SO, nonattainment areas of Guam under
Alternative 1 are presented in Table 3.4-7. A worst case analysis, assuming all events occurred in the
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nonattainment areas, was conducted to demonstrate that the SO, emissions are less than the de minimis
annual emission rate for SO, of 100 tons per year as listed in 40 CFR 93.153(b)(1) that requires a General
Conformity Determination. It should be noted that the training areas identified in Table 3.4-7 are some of
many training areas for each of the activities listed and are either primary (where the activity is more
likely to occur) or secondary training areas.

Table 3.4-7: Annual SO, Emissions for Training Activities Conducted in Guam’s SO,
Nonattainment Areas under Alternative 1

Activit Number Training Areas within SO, Emissions
y of Events SO, Nonattainment Area tons per year

Floating mine neutralization 20 Piti mine neutralization area (primary) 0.1
Reserve Craft Beach (secondary)
Polaris Point Beach (secondary)

Amphibious assault 5 Polaris Point Field (secondary) 59.9
Reserve Craft Beach (primary)
Polaris Point Beach (primary)

Amphibious raid 2 Polaris Point Field (primary) 13.9
Polaris Point Field (secondary)

Insertion/extraction 150 Haputo Beach (secondary) 2.3

Hydrographic Surveys 6 Haputo Beach (secondary) 0.1

Land demolitions (IED) 120 Polaris Point Field (primary) 0.1

Field training exercise 100 Polaris Point Field (secondary) 0.1
Reserve Craft Beach (primary)

Non-combatant evacuation Polaris Point Beach (primary)

operations 2 Polaris Point Field (primary 8.0
Reserve Craft Beach (primary)

Human assistance/ Polaris Point Beach (primary)

disaster relief 2 Polaris Point Field (primary 8.0

Force protection 75 Polaris Point Field (secondary) 0.1

Anti-terrorism 80 Polaris Point Field (primary) 0.2

TOTAL 92.8
Net SOz emissions increase for Alternative 1 70.5

In conclusion, the actions evaluated under Alternative 1 generally take place either:

« Within areas designated in attainment for all criteria pollutants, and therefore are not subject to
the CAA General Conformity Rule; or

« Within offshore areas unclassified for priority pollutants, where surface ship and aircraft
emissions are minimal and typically produce emissions above the mixing layer; or

o Within areas designated as nonattainment for SO, (Polaris Point Field, Polaris Point Beach,
Reserve Craft Beach, Finegayan Communications Annex, Piti Mine Neutralization Area and
Haputo Beach) and the associated total annual emissions of intermittent military training
activities in these SO, nonattainment areas are less than the annual emission rates requiring a
General Conformity determination.
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Therefore, there would be no significant impact to air quality from implementing Alternative 1.
Furthermore, there would be no significant harm to the air quality over non-territorial waters from
implementing Alternative 1.

3.4.3.3 Alternative 2

Like Alternative 1, under Alternative 2, there would be an increase in air pollutants within the MIRC
Study Area in comparison to baseline levels. Under Alternative 2, there would be additional increases in
emissions over Alternative 1 from an increase in major exercises. Most of the increase in emissions would
be generated at least 12 nm (22.2 km) from shore where major exercises are conducted. Annual SO,
emissions for training activities conducted in the SO, nonattainment areas are the same as those for
Alternative 1. These impacts would be minor, dispersed, and short-term in nature. The conclusion for
Alternative 1 also applies to Alternative 2.

3.4.4 Unavoidable Significant Environmental Effects

There are no significant air quality effects for either proposed action alternatives. Increased training
activities within the MIRC would result in intermittent, short-term effects within the airsheds. While there
may be significant emissions from military vessels and aircraft, a majority of these emissions occur in the
open ocean, outside of U.S Territorial Waters, where there would be little to no effect onshore.

3.4.5 Summary of Environmental Effects (NEPA and EO 12114)

Emissions associated with implementation of Alternatives 1 and 2 would result in increases in air
emissions above baseline (No Action Alternative) conditions. Within U.S. territory, emissions are mainly
associated with increased small boat and support vehicle emissions. Outside U.S. territory, emission
increases are mainly associated with surface vessel exercises, with additional contributions from
participating aircraft. In conclusion, although Alternatives 1 and 2 would result in increases in emissions
of air pollutants, all air impacts would be less than significant in scope and intensity for the following
reasons:

« All training events analyzed in this EIS/OEIS occur within areas designated by the USEPA as
being in attainment for all criteria pollutants or in nonattainment areas for SO, where the
associated total annual emissions are less than the criteria for General Conformity determination.

« The majority of training event types and the majority of training activities/sorties occur more than
12 nm from the shore and would not affect air quality for human receptors. Furthermore, the
majority of aircraft training emissions occur above 3,000 ft (914 m) (above the atmospheric
inversion layer), and would have no impact on local air quality (USEPA 1992).

As shown in Table 3.4-8, implementation of the No Action Alternative, Alternative 1, or Alternative 2
would not result in significant adverse impacts to regional air quality. Implementation of the No Action
Alternative, Alternative 1 or Alternative 2 would not result in significant harm to the air quality of the
global commons.
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Table 3.4-8: Summary of Environmental Effects of the Alternatives on Air Quality in the MIRC

Study Area
Alternative and NEPA Executive Order 12114
Stressor (Land and Territorial Waters, <12 nm) | (Non-Territorial Waters, >12 nm)
No Action

Surface ship
Emissions

Minor localized emissions. Coastal areas in
attainment for all criteria pollutants.

Minor at-sea emissions. No long-term
harm to the global commons.

Aircraft emissions

Minor localized emissions in areas that are in
attainment for all criteria pollutants.

Minor at-sea emissions. No long-term
harm to the global commons.

S&R Training, FTX,
Live Fire, MOUT,
STOM, NEO, Direct
Fire, Protect the Force,
Insertion/Extraction,
Direct Action, Airfield
Seizure, AMW, EOD,
CSAR, AT

Minor localized emissions in areas that are in
attainment for all criteria pollutants and in
areas that are nonattainment for SO..

Minor at-sea emissions. No long-term
harm to the global commons.

Impact Conclusion

No significant impacts to Study Area air
quality.

No significant harm to Study Area air
quality.

Alternative 1

Surface ship
Emissions

Minor localized emissions. Coastal areas in
attainment for all criteria pollutants.

Minor at-sea emissions. No long-term
harm to the global commons.

Aircraft emissions

Minor localized emissions in areas that are in
attainment for all criteria pollutants.

Minor at-sea emissions. No long-term
harm to the global commons.

S&R Training, FTX,
Live Fire, MOUT,
STOM, NEO, Direct
Fire, Protect the Force,
Insertion/Extraction,
Direct Action, Airfield
Seizure, AMW, EOD,
CSAR, AT

Minor localized emissions in areas that are in
attainment for all criteria pollutants and in
areas that are nonattainment for SO..

Minor at-sea emissions. No long-term
harm to the global commons.

Impact Conclusion

No significant impacts to Study Area air
quality.

No significant harm to Study Area air
quality.

Alternative 2

Surface ship
Emissions

Minor localized emissions. Coastal areas in
attainment for all criteria pollutants.

Minor at-sea emissions. No long-term
harm to the global commons.

Aircraft emissions

Minor localized emissions in areas that are in
attainment for all criteria pollutants.

Minor at-sea emissions. No long-term
harm to the global commons.

S&R Training, FTX,
Live Fire, MOUT,
STOM, NEO, Direct
Fire, Protect the Force,
Insertion/Extraction,
Direct Action, Airfield
Seizure, AMW, EOD,
CSAR, AT

Minor localized emissions in areas that are in
attainment for all criteria pollutants and in
areas that are nonattainment for SO..

Minor at-sea emissions. No long-term
harm to the global commons.

Impact Conclusion

No significant impacts to Study Area air
quality.

No significant harm to Study Area air
quality.
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3.5 AIRBORNE NOISE
3.5.1 Introduction and Methods

This chapter describes the existing environmental resources that could be affected by activities listed
under Alternative 1, Alternative 2, or the No-Action Alternative. Only those specific resources relevant to
potential impacts to human receptors are described in detail. The baseline represents the current condition
for the respective resources or conditions that may exist due to the No-Action Alternative.

3.5.1.1 Definition of Resource

Noise is defined as any sound that is undesirable because it interferes with communication, is intense
enough to damage hearing, diminishes the quality of the environment, or is otherwise annoying. Response
to noise varies by the type and characteristics of the noise source, distance between source and receptor,
receptor sensitivity, and time of day. Noise may be intermittent or continuous, steady or impulsive, and
may be generated by stationary sources such as industrial plants or by transient sources such as
automobiles and aircraft. Noise receptors can include humans as well as terrestrial animals. Each receptor
has higher or lower sensitivities to sounds of varying characteristics. However, of specific concern to this
analysis are potential noise effects on humans and in general, federally listed animal species. Information
specific to other noise receptors of concern (e.g., marine mammals, birds, and fish, etc.) is provided in the
appropriate sections.

This section describes the airborne component of noise from military activities. As such, the following
introductory description of the characteristics of airborne noise provides a basis for descriptions later in
this section of the existing airborne noise in various parts of the Mariana Islands Range Complex (MIRC).
A brief description of underwater sounds will be provided later, but will be presented in the context of
propagation of airborne noise sources into the water column.

3.5.1.2 Airborne Noise Characteristics

Noise Terminology. Sound waves are longitudinal (linear or on a line) mechanical waves. They can be
propagated in solids, liquids, and gases. The material particles transmitting such a wave oscillate in the
direction of propagation of the wave itself. Sound waves originate from a vibrating surface (e.g., vibrating
string of a violin, a person’s vocal cords, a vibrating column of air from an organ or clarinet, or a
vibrating panel from a loudspeaker, drum, aircraft, or train). All of these vibrating elements alternatively
compress the surrounding air on a forward movement and rarefy it on a backward movement. This wave
compression and rarefaction is transmitted through the medium because the material possesses elasticity
as well as inertia or mass. Thus, the propagation of sound depends on these physical properties of the
medium. This section describes the airborne component of noise from military activities.

There is a large range of frequencies within which longitudinal mechanical waves can be generated,
sound waves being confined to the frequency range that can stimulate the auditory organs to the sensation
of hearing. For humans this range is from about 20 hertz (Hz) to about 20,000 Hz. The air transmits this
frequency disturbance outward from the source of the wave. Sound waves, if unimpeded, will spread out
in all directions from a source. Upon entering the auditory organs, these waves produce the sensation of
sound. Waveforms that are approximately periodic or consist of a small number of periodic components
can give rise to a pleasant sensation (assuming the intensity is not too high), for example, as in a musical
composition. Noise can be represented as a superposition of periodic waves with a large number of
components.
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Airborne sound is a rapid fluctuation of air pressure above and below atmospheric levels. The loudest
sounds the human ear can hear comfortably are approximately one trillion times the acoustic energy that
the ear can barely detect. Because of this vast range, any attempt to represent the acoustic intensity of a
particular sound on a linear scale becomes unwieldy. As a result of this, a logarithmic ratio originally
conceived for radio and telephone work known as the decibel (dB or one-tenth Bel) is commonly
employed. The decibel is thus defined as 10 times the common (base ten) logarithm of the measured
sound intensity to some reference level. For the purposes of airborne environmental monitoring, this level
is defined as 20 times the logarithm of the measured sound pressure to a reference pressure. This
reference pressure level is taken as 20 micropascals or 20 x 10°® Pascals (2.9 x 10° PSI or 1.973 x 10™°
atmospheres [ATM]).

A sound level of zero “0” dB is scaled such that it is defined as the threshold of human hearing and would
be barely audible to a human of normal hearing under extremely quiet listening conditions and would
correspond to a sound pressure level equal to the reference level of 20 micropascals. Such conditions can
only be generated in anechoic or “dead rooms.” Typically the quietest environmental conditions (extreme
rural areas with extensive shielding) yield sound levels of approximately 20 decibels. Normal speech has
a sound level of approximately 60 dB. Sound levels above 120 dB roughly correspond to the threshold of
pain.

The minimum change in sound level that the human ear can detect is approximately three dB. A change in
sound level of 10 dB is usually perceived by the average person as a doubling (or halving) of a sound’s
loudness (Figure 3.5-1). A change in sound level of 10 dB actually represents an approximately 90
percent change in the sound intensity, but only about a 50 percent change in the perceived loudness. This
is due to the nonlinear response of the human ear to sound.

As described above, most of the sounds we hear in the airborne environment do not consist of a single
frequency, but rather a broad band of frequencies differing in sound level. The intensities of each
frequency add to generate the sound we hear. Although exposure to high noise levels has been
demonstrated to cause hearing loss, the principal human response to environmental noise is annoyance.
The response of individuals to similar noise events is diverse and influenced by the type of noise, the
perceived importance of the noise and its appropriateness in the setting, the time of day, and the
sensitivity of the individual hearing the sound.

The method commonly used to quantify environmental sounds consists of determining all of the
frequencies of a sound according to a weighting system that reflects the nonlinear response characteristics
of the human ear. This is called “A” weighting, and the decibel level measured is called the A-weighted
sound level (or dBA). In practice, the level of a noise source is conveniently measured using a sound level
meter that includes a filter corresponding to the dBA curve.

Although the A-weighted sound level may adequately indicate the level of airborne environmental noise
at any instant in time, community noise levels vary continuously. Most environmental noise includes a
conglomeration of sounds from distant sources that create a relatively steady background noise in which
no particular source is identifiable. For this type of noise a single descriptor called the L., (or equivalent
sound level) is used. L is the energy-mean A-weighted sound level during a measured time interval. _ It
is the “equivalent” constant sound level that would have to be produced by a given source to equal the
fluctuating level measured.
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Figure 3.5-1: Sound Levels of Airborne Typical Noise Sources and Environments
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Single Event Sound Metrics. Although the highest dBA level measured during an event (i.e., maximum
sound level, L) is the most easily understood descriptor for a noise event, alone it provides little
information. Specifically, it provides no information concerning either the duration of the event or the
amount of sound energy. Thus, sound exposure level (SEL), which is a measure of the physical energy of
the noise event and accounts for both intensity and duration, is used for single event noise analysis.
Subjective tests indicate that human response to noise is a function not only of the maximum level, but
also of the duration of the event and its variation with respect to time. Evidence indicates that two noise
events with equal sound energy will produce the same response. For example, a noise at a constant level
of 85 dBA lasting for 10 seconds would be judged to be equally as annoying as a noise event at a constant
level of 82 dBA and duration of 20 seconds (i.e., three dBA decrease equals one half the sound energy but
lasting for twice the time period). This is known as the “equal energy principle.” The SEL value
represents the A-weighted level of a constant sound with duration of one second, providing an amount of
sound energy equal to the event under consideration.

By definition, SEL values are referenced to a duration of one second and should not be confused with
either the average (Leg) Or Lmax associated with a specific event. The L is the constant level which has the
same A-weighted sound energy as that contained in the time-varying sound. When an event lasts longer
than one second, the SEL value will be higher than the Lmax from the event. The L. Would typically be
five to ten dBA below the SEL value for aircraft overflight.

Averaged Noise Metrics. Single event analysis has a major shortcoming -- single event metrics do not
describe the overall noise environment. Day-Night Level (DNL) is the measure of the total noise
environment. DNL averages the sum of all aircraft noise producing events over a 24-hour period, with a
10 dBA upward adjustment added to the nighttime events (between 10:00 p.m. and 7:00 a.m.). Figure 3.5-
2 depicts the relationship of the single event, the number of events, the time of day, and DNL. This
adjustment is an effort to account for increased human sensitivity to nighttime noise events. A similar
metric, the community noise equivalent level (CNEL), is calculated similar to the DNL, but an additional
upward adjustment of five dBA is added to evening events (between 7:00 p.m. and 10:00 .m.). The
summing of sound during a 24-hour period does not ignore the louder single events, it actually tends to
emphasize both the sound level and number of those events. The logarithmic nature of the dB unit causes
sound levels of the loudest events to control the 24-hour average.

NUMBER OF
——p|  EVENTS

SINGLE EVENT
NOISE (SEL) —p DNL

> TIME OF DAY

Figure 3.5-2: Day-Night Average A-Weighted Sound Level

DNL is the accepted unit for quantifying annoyance to humans from general environmental noise,
including aircraft noise. The Federal Interagency Committee on Urban Noise (FICUN) developed land
use compatibility guidelines for noise exposure areas (FICUN 1980). Based on these FICUN guidelines,
the Federal Aviation Administration (FAA) developed recommended land uses in aircraft noise exposure
areas. The Air Force uses DNL as the method to estimate the amount of exposure to aircraft noise and
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predict impacts. Land use compatibility and incompatibility are determined by comparing the predicted
DNL level at a site with the recommended land uses.

3.5.1.3 Applicable Noise Regulations

OPNAVINST 5090.1C (DoN 2007) contains guidance for environmental evaluations. Chapter 17, Noise
Prevention Ashore, contains guidance for noise control and abatement of Navy shore activities. Planning
in the Noise Environment, (DoN 1978) provides compatibility criteria for various land uses (Table 3.5-1
Residences and public use facilities such as schools, libraries, hospitals, churches, nursing homes, and
recreational areas are more sensitive to noise than those in other types of facilities because the activities
that take place in those structures require lower sound levels. Sound levels up to 65 dBA, CNEL are
compatible with land uses such as residences, transient lodging, and medical facilities. Appropriate noise
mitigation is required for development in areas where the CNEL exceeds 65 dBA. These levels are
similar to levels listed in 14 CFR Part 150, which are listed in Table 3.5-2. Sound levels exceeding 75
dBA, CNEL are incompatible with these types of land uses. Similar criteria are included in OPNAVINST
11010.36A, Air Installations Compatible Use Zones (AICUZ) Program (DoN 2002). No Navy regulations
restrict noise emissions from stationary noise sources, either at the property line or within a Navy/Marine
facility. NAVFAC P-970 indicates that impulse sounds should be considered separately when the peak
noise level exceeds 110 dB. It also indicates that, when peak sound levels exceed 140 dB, evaluation of
effects such as hearing loss and structural damage should be undertaken.

The FAA criteria suggest that sound levels lower than 65 DNL would be compatible with all land uses.
As the Government of Guam (GovGuam) does not have specific noise level regulations, Federal
standards would apply, if appropriate. Federal agencies apply noise levels and criteria based on noise
levels in relation to proposed land use. These criteria have been developed by various agencies such as the
U.S. Environmental Protection Agency (USEPA) and FAA to meet specific objectives. There is no single
set of criteria that applies to all noise evaluations. The most sensitive land use and associated population
type is residential. Other sensitive noise receptors include schools, libraries, hospitals, and churches.
Except for the USEPA, Federal agencies generally use 65 DNL as a maximum exposure level for
residential land use without incorporation of interior sound attenuation. Specific Federal standards are as
follows:

e According to FAA guidelines, all land uses are considered compatible with noise levels less than
65 DNL. The FAA generally accepts 60 DNL as the maximum for “open environment” life
styles. At higher noise exposures, certain selected land uses are deemed acceptable.

e The USEPA recommends a DNL below 55 for outdoors noise levels and 45 for indoor noise
levels in residential areas.

o For residential areas, the Federal Housing Administration (FHA) and the Department of Housing
and Urban Development (HUD) consider 65 DNL or lower to be an acceptable exterior noise
level only if appropriate sound attenuation is provided. This standard is applied nationally for
U.S. Department of Defense (DoD) housing projects.
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Table 3.5-1: Land Use Compatibility Guidelines

OUTDOOR NOISE LEVELS
LAND USE CATEGORY 55-65 DNL 65-75 DNL 75+ DNL
singie Famiy Home AL
. wuti-Famiy Home [T
Residential
oste vomes I
NI
Schools
Churches
Institutional Hospitals
Nursing Homes
Libraries
Sports/Play
Recreatonal Music Shells NI
Campig (T
Commercial AllUses [T
industral Al Uses 0
Agrclturl Al Uses A
MCompaﬁble Land Use %Compaﬁble Land Use with Sound Insulation -Incompatible Land Use

Source: FAA, Land Use Compatibility and Airports, a Guide for Effective Land Use Planning, 1999
3.5.2 Affected Environment

The Study Area for airborne noise includes all areas of the MIRC where aircraft, ship, boat, or other
sound is emitted by Navy activities, especially areas where concentrated or routine activities occur. This
includes areas on the island of Guam and surrounding Marianas Islands.

3.5.2.1 Regional Setting

Noise sources in the MIRC can be transitory and widely dispersed or concentrated in small areas for
varying periods of time. Airborne sound sources that could rise to noise include civilian and military
aircraft (both of which fly at altitudes ranging from hundreds of feet to tens of thousands of feet above the
surface), as well as missiles and targets.

3.5.2.2 Onshore and Nearshore Airborne Sound Sources

The primary sound sources of noise in the MIRC are aircraft and vehicle traffic and industry. The only
source of noise on the uninhabited Farallon de Medinilla (FDM) is periodic military bombardment and
aircraft overflights. The sources of noise on Tinian are aircraft and vehicular traffic. The north end of the
island, including the Exclusive Military Use Area (EMUA), is in the landing approach for Saipan
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International Airport and is subject to periodic elevated noise levels from low-altitude jet aircraft
throughout the day. Aircraft and general traffic and industrial noise sources in the Agana-Tamuning
metropolitan area generate noise on Guam. Noise from power plants, aircraft, and vehicular traffic is
limited.

Land explosion noise in the MIRC typically involves active explosive demolition practice, explosive
ordnance disposal (EOD), active bombing practice, offshore bombardment, artillery and small arms fire.
The type and quantity of ordnance expended depends highly on the training objectives and range utilized.
By far the greatest amount of land explosion noise occurs in the FDM area with smaller amounts in the
Navy Munitions Site, Orote Point and the Communications Annex on Guam.

Missile and target launch noise occurs in the MIRC in an infrequent manner, and only during scheduled
activities. Due to safety concerns associated with launch activities, a large buffer zone of several square
miles is typically instituted. Noise due to missile and target launch activities is typically maximum at the
point of initiation and rapidly fades as: a) the missile or target reaches optimal thrust conditions at which
time thermal equilibrium of gasses surrounding the exhaust nozzle occur; and b) the missile or target
reaches an adequate downrange distance.

3.5.3 Environmental Consequences
3.5.3.1 Approach to Analysis

The analysis presented in this section is limited to impacts of military-generated noise on humans.
Impacts of military-generated noise on biological resources such as birds, fish, marine mammals, and sea
turtles, are presented in their respective sections. The following sections below divide operations into
component activities that may contribute to the acoustic environment, as listed in Table 2-6 and described
in detail in Section 2.3.1. To determine potential acoustic effects from military activities, these sections
will first describe the acoustic environment created by each activity, determine activity location(s), and
apply this information to the specific locality and respective sensitive receptors.

Potential airborne sound-generating events associated with the Proposed Action were identified, and the
potential airborne sound levels that could result from these activities were estimated on the basis of
published data on military sound sources. These estimated sound levels were reviewed to determine
whether they would (a) represent a substantial increase in the average ambient sound level, (b) have an
adverse effect on a substantial population of sensitive receptors, or (c) be inconsistent with any relevant
and applicable standards. Table 3.5-2 presents the likeliness of a defined operation to contribute
significantly to community sound levels at public sensitive receptors and exceed 65 dB DNL. Detailed
descriptions of activities and analysis of noise resulting from them are listed in their respective sections
below.
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Table 3.5-2: Likeliness of Operational Types to Contribute to Community DNL

Likeliness of Operation to Exceed 65 dB DNL at Public Sensitive Receptors

Operation No Action Alternative Alternative 1 Alternative 2
Aircraft Overflights Occasional Occasional Occasional
Tactical Insertions Unlikely Unlikely Unlikely
Direct Actions Unlikely Unlikely Unlikely
Assault Support Occasional Occasional Occasional
Parachute Unlikely Unlikely Unlikely
Airlift Unlikely Unlikely Unlikely
Seize Airfield Unlikely Unlikely Unlikely
Offshore Operations Unlikely Unlikely Unlikely
GUNEX Unlikely Unlikely Unlikely
BOMBEX Unlikely Unlikely Unlikely
MISSILEX (Surface) Unlikely Unlikely Unlikely
MISSILEX (Air) Unlikely Unlikely Unlikely
FIREX Unlikely Unlikely Unlikely
Beaching Unlikely Unlikely Unlikely
Land Demolitions Occasional Occasional Occasional
Marksmanship Unlikely Unlikely Unlikely
MOUT Occasional Occasional Occasional

3.5.3.2 No Action Alternative

The No Action Alternative is representative of baseline conditions, where the action presented represents
a regular and historical level of activity on the MIRC to support training activities and exercises. The No
Action Alternative serves as a baseline, and represents the “status quo” when studying levels of range
usage and activity. The No Action Alternative, or the current level of training and Research,
Development, Testing, and Evaluation (RDT&E) activities, has been analyzed in the Military Training in
the Marianas Environmental Impact Statement (EIS), June 1999 (DoN 1999) and in several
Environmental Assessments (EAs) (e.g., Overseas Environmental Assessment [OEA] Notification for
Air/Surface International Warning Areas and Valiant Shield OEA) for more specific training events or
platforms. While the referenced documents indicated that there were no effects to human receptors, the
general activities presented in Section 2.3 are described in more detail to further facilitate discussion of
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potential effects on human sensitive receptors from the implementation of either of the Action
Alternatives. The potential effects from noise under existing environmental conditions were restricted to
Mariana fruit bats (Pteropus marianus marianus) and the Marianas crow (Corvus kubaryi) and are fully
discussed in Section 3.11.

Airborne noise in offshore and nearshore areas typically consists of ambient noise levels from natural and
man-made sources. Airborne sound decreases in magnitude as it moves away from the noise source due to
transmission and absorption losses. These sound decreases are partially dependent on the types of
interaction surfaces (e.g., water, sand, and vegetation) and on atmospheric conditions (e.g., temperature
and inversion layers, wind speed and direction, and relative humidity). A common source of airborne
noise in offshore areas is marine vessels and associated training activities. Noise sources associated with
marine vessels include engine noise, intake and exhaust noise, auxiliary equipment, and firing activities.
Military personnel who might be exposed to noise from these activities are required to take precautions,
such as the wearing of protective equipment, to reduce or eliminate potential harmful effects of such
exposure (military personnel are not considered sensitive receptors for purposes of impact analysis).

Aircraft Overflights. Aircraft from both Andersen Air Force Base (AAFB) and the Guam International
Airport contribute to aircraft noise on Guam. The International Airport is operated by the Guam
International Airport Authority (GIAA), a public corporation and autonomous agency of GovGuam.
Located about 3.1 mi (five km) northeast of Hagatna and approximately four mi (6.4 km) southwest of the
proposed ASTA, it handles nearly all of the commercial flights into and out of Guam and is the only
civilian air transportation facility on Guam. Eight major airlines operate there, making it the hub of air
transportation for Micronesia and the Western Pacific. AAFB handles Air Mobility Command Flights for
military personnel and their dependents. AAFB is home the 36™ Wing (host unit) as well as to the 734th
Air Mobility Support Sqguadron, Navy Helicopter Squadron 25 (HC-25), and several other tenant
organizations. The primary mission of AAFB is to maintain the manpower infrastructure to provide
support for tactical and strategic peacetime, contingency, and wartime deployment and employment
activities, strategic airlifts, transient support, and staging activities. Commercial aircraft may occasionally
fly through AAFB airspace, but only with permission from the AAFB control tower.

The primary sources of noise on Tinian are aircraft and vehicular traffic. The north end of the island,
including the EMUA, is in the landing approach for Saipan International Airport and is subject to periodic
elevated noise levels from low-altitude jet aircraft throughout the day. International flights on approach to
Saipan International pass over North Field Runway One at an altitude of about 2,200 to 2,600 ft (650 to
800 m). Aircraft flying into West Tinian Airport, located within the Leaseback Area (LBA) of Tinian’s
Military Lease Area (MLA) also use flight tracks above North Field. West Tinian airport is currently
being expanded to accommodate jet aircraft. North Field Runway Able is used for military fixed-wing
and helicopter activities during training exercises. North Field Runway Two is used for parachute drops
and helicopter activities. These relatively low altitude activities may occur below flight paths used by
large commercial jet aircraft on approach to Saipan.

Single Event Sound Analysis. In 2003, the Air Force Center for Engineering and Environmental
(AFCEE) conducted a single event analysis to evaluate effects on noise-sensitive receptors in the
immediate vicinity of AAFB (AFCEE 2003). Table 3.5-3 and Figure 3.5-3 show ten points surrounding
the airfield that were identified for analysis in the area. These points were selected as they represented
locations where the general public may be sensitive to noise from single aircraft overflights.

Figure 3.5-2 shows the DNL noise contours for the baseline average daily airfield activities condition at
Andersen Air Force Base (AFB) as reported in the AAFB EIS (USAF 2006). While the aircraft reported
in Table 3.5-3 represent the loudest SEL for only those aircraft flying the top 20 flight track events
contributing the most DNL at each location, the DNL contours in Figure 3.5-3 represent all aircraft
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activities at AAFB. Only a small portion off-base (353 acres) is within the 65-dB contour from baseline
aircraft activities. Most of the off-base land in the immediate vicinity of AAFB main base is undeveloped
or residential with low to moderate density (approximately 0.7 persons per acre). A relationship between
noise and annoyance levels was suggested by Schultz (1978) and was reevaluated for use in describing
the reaction of people to environmental noise (Fidell et al. 1988). These data provide a perspective on the
level of annoyance that might occur. For example, 12 to 22 percent of people exposed on a long-term
basis to DNL of 65 to 70 dBA are expected to be potentially highly annoyed by noise events. Based on
population density in the area anticipated to encounter DNLs above 65 dBA, approximately 53 people are
expected to be highly annoyed by aircraft activities at AAFB. However, the 2001 AICUZ Report
indicates there is no off-Base incompatible land use resulting from aircraft noise (USAF 1998).

Table 3.5-3: Baseline DNL and SEL at Analysis Points

Number Description DNL (dBA) Aircraft SEL (dBA)
1 Dededo 49 C-5 99
2 Falcona Beach 47 C-5 108
3 Jinapsan Beach 47 C-5 111
4 Andersen AFB Middle 55 EA-6B 103

School
5 Pati Point 66 C-5 116
6 Tarague Beach 44 C-5 98
7 Tarague Channel 44 F-18 97
8 Uruno Point 36 C-5 90
9 Off-Base School 41 C-5 106
(Machanananao)
10 Yigo 54 EA-6B 108
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Figure 3.5-3

SOURCE: AFCEE 2003
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In 2007, Wyle Laboratories prepared a set of data collection packages based on previous modeling of
AAFB and performed a site visit to AAFB. As a result of the site visit and interviews, significant changes
were made to the flight tracks, aircraft mix, and operations of the previous modeling (Table 4-1; Wyle
2008). Operation types include departures, straight-in (nonbreak) arrivals, overhead break arrivals, touch-
and-go patterns, and ground controlled approach (GCA) patterns. Because much of AAFB flight activity
is by deployed or transient aircraft, the fleet mix for the modeling scenario includes many aircraft types.
The top users of the airfield are the MH-60S Knighthawks in HSC-25 (modeled as SH-60B aircraft in
RNM), with 66 percent of the total military operations. Jet tankers (modeled as KC-135R) are the next
most frequent users of the airfield, with approximately 10 percent of the total operations. F/A-18E/F and
T-45 comprise eight percent of the total operations. The next most frequent users are transient F-15s, with
approximately seven percent of the total operations. Based HSC-25 aircraft perform approximately 6
percent of their operations during the acoustical nighttime (10pm — 7am) period, and transient aircraft
perform an average of 14 percent of their operations during the same period.

This data was used to calculate and plot the 60 dB through 85 dB DNL contours for the AFD operations
for AAFB, as shown in Figure 3.5-4. The off-base overland portion of the 60 dB DNL contour extends
along runway heading approximately five statute miles southwest of the base boundary. The off-base
overland portion of the 65 dB DNL contour extends approximately 2.5 miles southwest of the AFB
boundary. The main contributors to off-base overland noise exposure are the approaches to Runway 06R
and pattern work on Runway 06R. The highest off-base overland DNL exposure outside Andersen AFB
property is between 75 dB and 80 dB DNL evidenced by the 75 dB DNL contour extending
approximately 600 feet past the southwest base boundary.

Under the existing conditions presented in the Wyle (2008) report, approximately 66 percent of military
activities are operations of MH-60S helicopter. This helicopter can produce single-event pass-by noise
levels approaching 94 dBA, SEL at 100 ft from the source. Typical training missions can occur both day
and night, and often transit areas of civilian housing at low elevations. While these events are short lived,
the low elevations of these routes would create brief noise levels that would be above the ambient noise
levels of the area. At distances beyond about 2,500 ft, noise from such a source would be at or below
typical background noise levels for a daytime urban area (Table 3.5-1). This noise level is assumed to be
reasonably representative of the average noise emissions from all types of helicopters used in training.

Noise sources in and around Northwest Field on AAFB include surface traffic and other ground training
activities. The south runway at Northwest Field is used for fixed-wing aircraft activities and airmobile or
airborne activities, which include airdrop activities at a drop zone on the eastern end of the runway. The
north runway is used for helicopter practice landings and airdrop activities at a drop zone on the eastern
end of the runway. During periods of no flying activity, noise results primarily from bivouac and
maneuver training by Army National Guard and Army Reserve personnel (USAF 2000). The only
operating facility at Northwest Field is the satellite tracking station. Aircraft activities and ground training
activities at Northwest Field are infrequent. Noise modeling for aircraft activities is not required by Air
Force directives if the noise contours do not extend beyond the installation boundary, or if there are fewer
than 10 jet or 25 propeller driven aircraft activities per day. The level of aircraft activities at Northwest
Field is well below these thresholds (USAF 2000). The 4.6-mile distance between the main base airfield
and Northwest Field naturally attenuates aircraft-generated noise at the main base airfield. EXxisting
ambient noise conditions at and around Northwest Field include aircraft overflight from main base
activities, shotgun firing associated with the public hunting program, vehicle traffic on unimproved access
roads, and thunderclaps during thunderstorms. The noise environment at Northwest Field and the
immediately adjacent off-Base area is estimated to be typical for a quiet urban daytime (i.e., 50 dBA).
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The number of aircraft typically involved in an operation combined with the length of the operation and
distance from aircraft all directly affect the received noise levels at locations of sensitive receptors. Based
on the noise emission factor for the SH-60 helicopter, a single airborne helicopter will produce a peak
pass-by noise level of about 94 dBA SEL at a distance of 100 ft and about 75 dB at 1,000 ft. Two
helicopters operating in the same general area at this distance may generate a combined noise level of up
to 78 dBA, and three helicopters may generate a combined noise level of up to 80 dBA. Peak noise levels
are referenced to a one second duration. Four minutes per hour of noise at a level of 80 dBA would
exceed an hourly Le; of 65 dBA, which could cause a substantial number of individuals to be "highly
annoyed." In contrast, relatively infrequent, short-duration pass-bys over public areas constitute discrete
intrusive noise events that, while noticeable because they substantially exceed the ambient background
noise level, typically contribute very little to the hourly average noise level. Numerous activities
throughout the MIRC utilize aircraft as part of their activities and are described below.

Tactical Insertions/Extractions. Insertion/extraction activities train forces, both Navy (primarily Special
Forces and Explosive Ordnance Disposal [EOD]) and Marine Corps, to deliver and extract personnel and
equipment. The majority of activities involve the use of SH-60 helicopters and to a lesser extent, C-130
aircraft. As described above, the typical overflight of a SH-60 helicopter (typical aircraft for training
activities at MIRC) can produce single-event pass-by noise levels approaching 94 dBA, SEL at 100 ft
from the source. At distances beyond about 2,500 ft, noise from such a source would be at or below
typical background noise levels for a daytime urban area. The majority of insertion/extraction exercises
involving the use of aircraft are located in the Guam Commercial Harbor and within the Apra Harbor
Naval Complex (Table 2-6), both of which are at distances from public lands that operational noise would
not contribute to community noise levels.

Direct Action. Naval Special Warfare (NSW) Direct Action is either covert or overt directed against an
enemy force to seize, damage, or destroy a target and/or capture or recover personnel or material.
Training activities are small-scale offensive actions including raids; ambushes; standoff attacks by firing
from ground, air, or maritime platforms; designate or illuminate targets for precision-guided munitions;
support for cover and deception activities; and sabotage inside enemy-held territory. Units involved are
typically at the squad or platoon level staged on ships at sea. They arrive in the area of operations by
helicopter (typical sound levels presented above) or small rubber boats (Combat Rubber Raiding Craft
[CRRC]) across a beach. NSW and visiting Special Forces training in the MIRC will frequently include
training that utilizes the access provided by Gab Gab Beach to Apra Harbor and Orote Point training
areas, as well as the Orote Pt. Close Quarter Combat (CQC) Facility (OPCQC).

Under the No Action Alternative, approximately 22 Direct Action activities occur annually. The majority
of these Direct Action activities (15) occur at the OPCQC House in the Apra Harbor Naval Complex.
Noise from helicopter insertions is expected to be transient and of short duration. Combined with the
distance between operational areas and adjacent public land use, there is no expected contribution to the
community noise levels on adjacent non-military land or effects to other sensitive receptors from aircraft
noise during these activities.

Assault Support. Assault Support exercises provide helicopter support for command and control, assault
escort, troop lift/logistics, reconnaissance, search and rescue (SAR), medical evacuation (MEDEVAC),
reconnaissance team insertion/extract and Helicopter Coordinator (Airborne) (HC[A]) duties. Typical
aircraft may include from one to four H-60, H-46, H-53, or V-22 variants. Under the No Action
Alternative, Assault Support activities occur 9 times at Polaris Point Field and Orote Point Known
Distance (KD) Range sites from which the MEU commander can provide assault support activities to his
forces within the MIRC. Assault support activities also occurred 8 times annually on Tinian at the
EMUA.
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Noise levels from H-60 and H-46 helicopters are similar, each capable during overflights of producing
SELs of approximately 94 dBA at 100 ft from the source. H-53 and C-130 variants are each capable of
producing SELs of up to 105 dBA during a single overflight. Sensitive receptors in the immediate vicinity
of these activities may be affected. Based on the noise emission factor for the H-60 or H-46 helicopters, a
single airborne helicopter will produce a peak pass-by noise level of about 65 dBA at a distance of one
mile, which is the approximate distance between the Northwest Field operational site and the closest non-
military land use. Two helicopters operating in the same general area may generate a combined received
noise level of up to 68 dBA, and three helicopters may generate a combined noise level of up to 70 dBA.
Peak noise levels are referenced to a one second duration. Assuming a typical ambient noise level of 55
dBA, approximately 18 minutes per hour of noise at a received level of 70 dBA would be necessary to
exceed an hourly Leq of 65 dBA. Typical Assault Support activities last between two to four hours and
aircraft would need to remain localized to the operational area for 30 percent of the operation time as well
as in close proximity to the ground to create noise levels that exceed L, of 65 dBA for the duration of the
operation. While noise from these exercises are expected to contribute to the ambient noise levels in
surrounding public lands, the contribution at the indicated levels would not be sufficient to elevate DNLs
to levels above 65 dBA, most notably when operational hours are limited to 0700 to 2200.

Polaris Point Field and Orote Point KD Range sites are both farther from adjacent non-military lands than
the Northwest Field, and as such, received noise levels at non-military land locations would be less than
those determined for activities at Northwest Field on AAFB. These activities do not contribute to the
community noise levels of adjacent non-military land and no human sensitive receptors are affected by
the sound from such activities.

Parachute Insertions and Air Assault. These air activities are conducted to insert troops and equipment
by parachute and/or air land by fixed or rotary wing aircraft to a specified objective area. Typical aircraft
may include from one to four H-60, H-46, H-53, V-22, or C-130 variants. Under the No Action
Alternative, 26 of these activities occur annually at Orote Point Triple Spot, Polaris Point Field, Navy
Munitions Site Breacher House, or Northwest Field, AAFB. Additionally, Orote Point Airfield/Runway
supports personnel, equipment, and Container Delivery System airborne parachute insertions. Noise from
aircraft utilized in this operation are typically less than those presented in the previous section, as aircraft
are not expected to remain in the same area for an extended period of time, and altitudes are typically
above 1,500 feet above ground level. At these altitudes, peak sound levels would be expected to be
approximately 80 dBA from H-60 or H-46 helicopters. Fixed-wing aircraft, while producing louder
sounds, typically operate at higher altitudes, thus reducing the amount of sound that propagates to the
ground. Given these estimated sound levels, approximately 20 minutes of these sound levels during an
hour would raise the hourly L., to 75 dBA. However, as the majority of parachute insertion activities take
less than two hours, rarely involve four aircraft and aircraft locations during each operation vary in
elevation and proximity to each other, it is highly unlikely that this level of intensity is reached during
these activities for a duration long enough to affect community noise levels, even at the base boundary
northwest of Northwest Field.

Airlift. Airlift activities provide airlift support to combat forces. Aircraft and ground training activities at
Northwest Field are infrequent, under the No Action Alternative, 77 airlift activities occur at Northwest
Field on AAFB annually. Typical aircraft may include H-60, H-46, H-53, VV-22, or C-130 variants and up
to four of these aircraft can be used per operation. As indicated previously, the noise environment at
Northwest Field and the immediately adjacent off-Base area is estimated to be typical for a quiet urban
daytime (i.e., 50 dBA) when activities are not occurring. Existing ambient noise conditions at and around
Northwest Field include aircraft overflight from main base activities, shotgun firing associated with the
public hunting program, vehicle traffic on unimproved access roads, and thunderclaps during
thunderstorms.
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The expected sound levels involving a single helicopter could reach 94 dBA SEL in the immediate
vicinity of the operation (approximately 100 ft). Two helicopters at this range would produce SELs
nearing 97 dBA and four aircraft operating in this defined area would produce SELs nearing 100 dBA.
However, the closest non-military land use area is over 500 m to the west of the airfield. No schools or
hospitals occur in this zone. Scattered beachfront houses do occur between the Pacific Ocean shoreline
and the Base boundary northwest of Northwest Field. At distances to these receptors, four helicopters
operating near the ground would produce SELs of approximately 76 dB. Fewer aircraft per operation, or
higher operating elevations would reduce this sound level. Given these estimated sound levels,
approximately 45 minutes of these levels during an hour would raise the hourly L¢ to 75 dBA. It would
take over two hours of the activity level to raise the DNL above 65 dBA. As the majority of airlift
activities take less than two hours, rarely involve four aircraft and aircraft locations during each operation
vary in elevation and proximity to each other, it is highly unlikely that this level of intensity is reached
during these activities for a duration long enough to affect community noise levels, even at the base
boundary northwest of Northwest Field.

Seize Airfield. Airfield Seizure activities are used to secure key facilities in order to support follow-on
forces, or enable the introduction of follow-on forces. An airfield seizure consists of a raid/seizure force
from over the horizon assaulting across a hostile territory in a combination of helicopters, vertical takeoff
and landing (VTOL aircraft), and other landing craft with the purpose of securing an airfield or a port.
NSW teams have conducted this operation at Northwest Field on AAFB. As typical aircraft and operation
duration is similar to that of airlift activities at Northwest Field on AAFB, the effects from a single
operation are the same as described above. However, this operation occurs very rarely and does not
contribute to community noise levels.

Offshore Operations. This section will assess airborne noise effects from activities that occur offshore of
islands in the MIRC as well as activities occurring in Warning Area and Restricted Airspace, including
FDM. Types and numbers of activities occurring in the baseline and the proposed alternatives may be
found in Section 2.0 and Table 2-6. Though there are several major exercises that occur under the No
Action Alternative, they are primarily offshore and typically do not affect terrestrial/airborne sensitive
receptors. Components of these major exercises that can contribute to airborne noise and potentially affect
sensitive receptors such as aircraft overflights are similar to effects described in the above sections, and
potential effects from ordnance used during these activities (i.e. Gunnery Exercise [GUNEX], Bombing
Exercise [BOMBEX], etc.) are similar to those described below. These range exercises typically last
between 2-3 weeks and occur on an annual basis, minimizing contributions to long-term noise levels.

GUNEX. Surface-To-Surface GUNEX takes place in the open ocean offshore areas of MIRC to provide
gunnery practice for Navy and Coast Guard ships utilizing shipboard gun systems and small craft crews
supporting NSW, EOD, and Mobile Security Squadrons (MSS) utilizing small arms. GUNEX training
activities conducted in W-517 involve only surface stationary targets such as a MK-42 Floating At Sea
Target (FAST) or MK-58 marker (smoke) buoys. The systems employed against surface targets include
the 5-in,76-mm, 25-mm chain gun, 20-mm Close In Weapon System (CIWS), .50 caliber machine gun,
7.62 mm machine gun, small arms, and 40-mm grenades. Air-to-Surface (A-S) GUNEX activities are
conducted by rotary-wing aircraft against stationary targets (FAST and smoke buoy). Rotary-wing aircraft
involved in this operation would use either 7.62-mm or .50-caliber door-mounted machine guns

Noise produced by GUNEX activities is varied in nature and typically consist of engine and boat noise or
aircraft noise (A-S activities) with intermittent .50-cal machine gun and small arms firing. Of the
ordnance types listed above, the loudest sounds would be from the 5-inch and 76- mm guns, both of
which are capable of producing SELs of 110 dBA at distances of 50 ft from the source. The SH-60
helicopters that most typically participate in A-S GUNEX activities can produce single event overflight
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levels approaching 90 dBA SEL. Effects from these acoustic sources are minimal to non-existent as the
offshore areas are remote from populated areas, participants are all beyond safe distances, and there are
no sensitive human sources in the vicinity.

BOMBEX. BOMBEX (Land) allows aircrews to train in the delivery of bombs and munitions against
ground targets at FDM. BOMBEX exercises can involve a single aircraft or multiple aircraft which can
include aircraft such as FA-18, B-1B, B-2, B-52, and H-60. F-22 and F-15 aircraft will be part of the
ISR/Task Force and may require use of this training range as well. Noise from aircraft is minimal, as
long-range bombers typically operate at higher elevations (15,000 ft above ground level [AGL] or
higher), and smaller tactical aircraft operate much lower, though usually above 3,000 ft AGL. At these
elevations, SELs from direct overflights of F-18s and SH-60s would approach 95 dBA and 70 dBA,
respectively. The ordnance commonly used in this training on FDM are inert training munitions (e.g.,
MK-76, BDU-45, BDU-48, BDU-56), and live MK-80-series bombs. Of these, the loudest sounds would
be from live MK-80-series bombs, with SELs ranging between 110 dBA and 125 dBA, with peak sound
levels being much higher. However, the noise impacts to humans would be minimal because the offshore
areas are remote from populated areas, participants are all beyond safe distances, and there are no
sensitive human receptors in the vicinity.

MISSILEX (Surface). The Air-to-ground Missile Exercise (MISSILEX) provides live-fire opportunities
for aircrews and supporting maintenance. On FDM it is conducted mainly by H-60 aircraft using AGM-
114 Hellfire missiles and occasionally by fixed wing aircraft using AGM-65 and AGM-88 missiles. A
basic air-to-ground attack involves one or two H-60 aircraft. Typically, the aircraft will approach the
target, acquire the target, and launch the missile. The missile is launched in forward flight or at hover at
an altitude of 300 ft AGL.

Fixed wing aircraft would produce some noise at the surface, but noise levels for helicopters would be
more intense, about 90 dBA. Although no precise data are available on powered missile impact noise
levels, they can be approximated by live MK-80-series bombs, which can produce SELs in the range of
110-125 dBA at 50 ft (15 m). However, because of the remoteness of the FDM area, the ambient wind
noise, and the lack of sensitive human receptors, the impacts would be less than significant for the No
Action and the other two alternatives.

MISSILEX (Air). The Air-to-air Missile Training Exercise provides live-fire opportunities for aircrews and
supporting maintenance. Typically, these exercises are conducted by Air Force and Navy fighter aircraft,
firing live missiles against unmanned, air-launched drones or flares. Historically, these events have
accompanied COCOM-level exercises and take place in Warning Areas at significant range (60 nm or
greater) from inhabited areas, negating potential noise impacts on local populace.

FIREX. FIREX (Land) on FDM consists of the shore bombardment of an impact area by Navy guns as
part of the training of both the gunners and Shore Fire Control Parties (SFCP). A SFCP consists of
spotters who act as the eyes of a Navy ship when gunners cannot see the intended target. From positions
on the ground or air, spotters provide the target coordinates at which the ship’s crew directs its fire. The
spotter provides adjustments to the fall of shot, as necessary, until the target is destroyed. On FDM,
spotting may be conducted from the special use ‘no fire’ zone or provided from a helicopter platform.

Noise associated with FIREX exercises typically exceed 110 dBA SEL at the source (i.e., gun muzzle) for
each round fired. For a 110-round exercise over six hours, a typical 60 dBA hourly L, impact contour of
0.1 nm (180 m) would be expected around the ship, which is about five to seven nm (9 - 13 km) offshore.
The potential impact of these sound levels is minimal because of its close-in distance to the ship and
extremely low probability that any non-participant ship, boat or divers would be in this close vicinity.

AIRBORNE NOISE 3.5-20



MARIANA ISLAND TRAINING RANGE COMPLEX FEIS/OEIS MAY 2010

Breaching. Breaching activities train personnel to employ any means available to break through or secure
a passage through an enemy defense, obstacle, minefield, or fortification. This enables a force to maintain
its mobility by removing or reducing natural and man-made obstacles. In the NSW sense, breacher
activities are designed to provide Navy SEAL teams experience knocking down doors to enter a building
or structure. During the conduct of a normal breach operation, SEALSs practice knocking down the door
using explosives that are less than one pound net explosive weight (NEW). Training activities are
infrequent, occurring about 13 times a year at the Navy Munitions Site Breacher House and exercised
using simulations occur at the OPCQC House. Explosives at OPCQC are not permitted, which limits the
value of conducting this training at OPCQC.

Typical noise levels associated with detonations of one pound NEW have been reported producing peak
sound level of approximately 150 dBA at a distance of 150 m from the source. As these detonations are
brief in duration and transient in occurrence, associated SELs are much lower, the contribution of this
noise to community DNLs and the projected impacts to human sensitive receptors is low. Breacher
training is restricted to the Navy Munitions Site Breacher House, which is approximately 500 m from the
Navy Munitions Site Boundary. In addition, the varied elevation and terrain surrounding the breacher
house which would serve to further attenuate propagation, would limit the effect of this training activity
on time-averaged community noise levels. However, individuals or non-human sensitive species exposed
to these noise events may be startled if they are unaware of the source of the noise. The infrequency of
this event represents a transient stimulus which does not have a prolonged effect on human sensitive
receptors.

Explosive Ordnance Disposal Training.

Land Demolition Activities. Activities using land demolitions are designed to develop and hone EOD
detachment mission proficiency in location, excavation, identification, and neutralization of buried land
mines. During the training, teams transit to the training site in trucks or other light wheeled vehicles. A
search is conducted to locate inert (non-explosively filled) land mines or Improvised Explosive Devices
(IEDs) and then designate the target for destruction. Buried land mines and unexploded ordnance (UXO)
require the detachment to employ probing techniques and metal detectors for location phase. Use of hand
tools and digging equipment is required to excavate. Once exposed and/or properly identified, the
detachment neutralizes threats using simulated or live explosives that utilize up to two pounds NEW.
Land demolition training is actively conducted throughout the MIRC. Land demolition activities have
occurred at Inner Apra Harbor, Gab Gab Beach, Reserve Craft Beach, Polaris Point Field, Orote Point
Airfield/Runway, OPCQC House, Navy Munitions Site Breacher House, Navy Munitions Site Detonation
Range, Fire Break # 3, Navy Munitions Site Galley Building 460, Southern Land Navigation Area, and
Barrigada Housing.

Under the No Action Alternative, these activities take place approximately 136 times annually, with 82 of
the activities culminating in the use of explosives to neutralize mines or UXO. These 82 activities all
occurred at the Navy Munitions Site Demolition Range which is located approximately 1,250 m from the
closest public boundary. Typical peak noise levels associated with detonations of up to two pounds NEW
are approximately 155 dBA at a distance of 150 m from the source. The received peak levels at the Annex
boundary without taking noise attenuation from terrain shielding or a berm into account would be
expected to be approximately 137 dB, with the respective SEL being lower, as this is an extremely brief
event. While individuals or non-human sensitive receptors exposed to these noise events may be startled
if they are unaware of the source of the noise, the brevity of these received levels and relative infrequency
of activities do not contribute to Community Noise Equivalent Levels (CNELS) even at the closest public
land use area to the Navy Munitions Site, and the impacts to human sensitive receptors is low to minimal.
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Marksmanship. Marksmanship exercises are used to train personnel in the use of all small arms weapons
for the purpose of ship self defense and security. Basic marksmanship activities are strictly controlled and
regulated by specific individual weapon qualification standards. Small arms include but are not limited to
9-mm pistol, 12-gauge shotgun, and 7.62-mm rifles. These exercises have occurred at Orote Point and
Finegayan small arms ranges, and Orote Point known distance (KD) range and are the most common
activity that occurs in the MIRC, with over 570 activities annually.

Small arms firing can produce peak noise levels of 90 to 100 dB at 500 ft (152 m) and 80 to 90 dB at
1,000 ft (305 m) for the most common types of small arms. While the use of these arms can produce
received sound levels up to 90 dBA SEL at 50 ft for each round fired, these sound-generating events are
not continuous, which minimizes their contribution to hourly L, values or community DNLs. In addition,
these exercises occur in areas that are restricted to general public use and are well away from surrounding
community land use. In addition, propagation of noise from small arms fire is in the direction of the firing
activity, in these cases, away from public land-use, further minimizing their contribution to hourly L
values or community DNLs. Potential impacts to non-human sensitive receptors, such as federally listed
species, is expected to be minimal to non-existent as marksmanship activities occur away from known
habitats of sensitive species. These activities do not make large contributions to the community noise
levels of adjacent non-military land and no human sensitive receptors are affected by the sound from such
activities.

MOUT. Military Operations in Urban Terrain (MOUT) activities encompass advanced offensive close
quarter battle techniques used on urban terrain conducted by units trained to a higher level than
conventional infantry. Techniques include advanced breaching, selected target engagement, and dynamic
assault techniques using organizational equipment and assets. MOUT is primarily an offensive operation,
where noncombatants are or may be present and collateral damage must be kept to a minimum. MOUT
can consist of more than one type. One example might be a “raid,” in which Army Special Forces or
Navy Sea, Air, and Land Forces (SEALS) use MOUT tactics to seize and secure an objective, accomplish
their mission and withdraw. Another example might be a Marine Expeditionary Force (MEF) using
MOUT tactics to seize and secure an objective for the long term. Regardless, of the type, training to
neutralize enemy forces must be accomplished in a built-up area featuring structures, streets, vehicles, and
civilian population. MOUT training involves clearing buildings; room-by-room, stairwell-by-stairwell,
and keeping them clear. It is manpower intensive, requiring close fire and maneuver coordination and
extensive training. Limited, non-live fire, MOUT training is conducted at the OPCQC House, the Navy
Munitions Site Breacher House, Barrigada Housing, and the Andersen South Housing Area. Additionally,
the OPCQC supports “raid” type MOUT training on a limited basis.

About 100 MOUT events occur per year, the majority of which include the firing of blanks or simulated
munitions (known as “simulations”). The most intensive use would occur during TRUEX type exercises,
when up to three Marine Corps companies utilize Anderson South range for up to three weeks, which
currently occurs twice a year. Small arms firing can produce peak noise levels of 90 to 100 dB at 500 ft
(152 m) and 80 to 90 dB at 1,000 ft (305 m) for the most common types of small arms. Most blank
ammunition for small arms has a smaller propellant charge than that used for live ammunition. As a
result, noise from small arms blank ammunition typically generates noise levels about four decibels below
those of live ammunition. A blank produces a noise level of about 96 dBA at a distance of 500 ft (152 m)
and about 90 dBA at a distance of 1,000 ft (305 m). Activities that utilize low numbers of simulations do
not likely contribute to surrounding land-use noise levels, as the infrequency and brief duration of each
event do not influence hourly equivalent noise levels. However, intense activities could contribute to the
surrounding noise levels depending on the location the activities take place. For example, 1,400 blanks
fired within an hour from the same approximate location produce an hourly L of about 85 dBA at a
distance of 750 ft (229 m), which would influence community DNLs in that vicinity. These high intensity
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events may be distracting or annoying in nearby public areas. However, MOUT activities that occur at the
Orote CQC House and the Navy Munitions Site Breacher House are not in close proximity to public land
use and do not contribute to the community noise levels. MOUT activities occurring at the Barrigada
Housing site and Andersen South Housing Areas during prolonged intense training activities and in close
proximity to adjacent public lands for the duration of the event could elevate community noise levels but
is unlikely due to the infrequency of activities in these locations.

Direct Action. Direct action activities also occur at FDM. In addition to the aircraft noise described in
Section 3.5.2.2, small arms, grenades, and crew served weapons are employed in direct action activities
against targets on the island. Small arms firing can produce peak noise levels of 90 to 100 dB at 500 ft
(152 m) and 80 to 90 dB at 1,000 ft (305 m) for the most common types of small arms. Peak sound levels
from grenades can reach 164 dBA at 50 ft. Participation in Tactical Air Control Party/Forward Air
Control (TACP/FAC) training in conjunction with a BOMBEX-Land also occurs. Because of the
remoteness of the FDM area, the ambient wind noise, and the lack of sensitive human receptors, any noise
impacts would be less than minimal for the No Action Alternative.

3.5.3.3 Alternative 1 (Preferred Alternative)

Alternative 1 is a proposal designed to meet the Services’ current and foreseeable training requirements.
If Alternative 1 were to be selected, in addition to accommodating the No Action Alternative, it would
include increased training as a result of upgrades and modernization of existing capabilities, and include
establishment of a surface danger zone around FDM (a 10-nm zone around FDM to be established in
accordance with C.F.R. Title 33 Part 334; see Figure 2-3). Alternative 1 also includes training associated
with ISR/Strike and other Andersen AFB initiatives. Training will also increase as a result of the
acquisition and development of new Portable Underwater Tracking Range (PUTR) capabilities. PUTR
trains personnel in undersea warfare including conducting TRACKEX and TORPEX activities.
Helicopter, ship, and submarine sonar systems will use this capability. Small arms range capability
improvements and MOUT training facility improvements would also increase training activities. Table 2-
8 summarizes these increases in training activities. These increased capabilities will result in increased
multi-national and/or joint exercises.

Environmental impacts associated with ISR/Strike have been analyzed in the 2006 Establishment and
Operation of an Intelligence, Surveillance and Reconnaissance Strike, Andersen Air Force Base, EIS
(USAF 2006). Noise from aircraft overflights would affect Mariana fruit bat and Mariana crow recovery
efforts, as well as current populations. Based on current literature and field observations presented in the
EIS, habituation by Marianas fruit bats and Mariana crows to an incremental increase of overflights
would be expected. Further, adverse effects that do become apparent due to aircraft activities would
initiate modifications to aircraft ground tracks and profiles over sensitive areas through an adaptive
management strategy. Funding for this adaptive management strategy involves multiyear monitoring of
noise effects using up-to-date standards for acoustical studies on sensitive species that would affect
operational changes has been programmed by the USAF as part of the mitigation plan agreed to for the
ISR/Strike.

In general, under Alternative 1, the number of noise-generating training activities would increase. This
increase in many of activities listed in Section 3.5.3.2 would not result in general increases in noise levels.
As with the No Action Alternative, sound-generating events under Alternative 1 are intermittent, occur in
remote or off-limit areas, and do not expose a substantial number of human receptors to high noise levels.
Very few sensitive receptors are likely to be exposed to sound from such military activities.
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Aircraft Overflights.

Tactical Insertion/Extraction. Under Alternative 1, the number of Tactical Insertion/Extractions is
expected to increase and the majority of insertion/extraction exercises will continue to occur in the Guam
Commercial Harbor and within the Apra Harbor Naval Complex, both of which are at distances from
public lands where operational noise would not contribute to community noise levels. As this operational
increase is expected to be minimal, the contribution to community noise levels would remain nearly the
same and not likely to affect non-human sensitive receptors. Activities occurring outside the Guam
Commercial Harbor or Apra Harbor Naval Complex would take place infrequently and would not be a
significant contributor to community noise levels.

Direct Action. Under Alternative 1, the number of Direct Action activities will increase by no more than
32 activities annually. The majority of these Direct Action activities will continue to occur at the OPCQC
House in the Apra Harbor Naval Complex. Noise from helicopter insertions is expected to be transient
and of short duration. Combined with the distance between training areas and adjacent public land use,
influences on the community noise environment or other terrestrial sensitive receptors from Direct Action
activities is expected to be the same as those described under the No Action Alternative.

Assault Support. The number of Assault Support activities is expected to increase occur nine times at
Polaris Point Field and Orote Point KD Range sites from which the MEU commander can provide assault
support activities to his forces within the MIRC. Assault support activities also occurred eight times
annually on Tinian at the EMUA.

Parachute Insertions and Air Assault. These air activities are conducted to insert troops and equipment by
parachute and/or air land by fixed or rotary wing aircraft to a specified objective area. Typical aircraft will
include from one to four H-60, H-46, H-53, VV-22, or C-130 variants. Under the No Action Alternative, 26
of these activities occur annually at Orote Point Triple Spot, Polaris Point Field Navy Munitions Site
Breacher House, or Northwest Field at AAFB. Additionally, Orote Point Airfield/Runway supports
personnel, equipment, and Container Delivery System airborne parachute insertions. Noise from aircraft
utilized in this operation are typically less than those presented in the previous section, as aircraft are not
expected to remain in the same area for an extended period of time, and operation altitudes are typically
above 1,500 feet AGL. At these altitudes, peak sound levels would be expected to be approximately 80
dBA from H-60 or H-46 helicopters. Fixed-wing aircraft, while producing louder sounds, typically
operate at higher altitude, thus reducing the amount of sound that propagates to the ground and related
impacts to sensitive receptors. Given these estimated sound levels, approximately 20 minutes of
operations producing these sound levels during an hour would raise the hourly L¢,to 75 dBA. However,
as the majority of parachute insertion activities take less than two hours, rarely involve four aircraft and
aircraft locations during each operation vary in elevation and proximity to each other, it is highly unlikely
that this level of intensity is reached during these activities for a duration long enough to affect
community noise levels, even at the base boundary northwest of Northwest Field.

Airlift. Airlift activities are expected to approximately double in occurrence from the current level of 77
annual activities. Training associated with airlift activities will continue to utilize Northwest Field on
AAFB. Dependent on the distribution of the proposed activities over time, the potential for community
DNLs to exceed 65 dBA exists in the non-military land-use area that is northwest of the training area. As
described under the No Action Alternative, a training activity would need to produce two hours of nearly
constant sound (approximately 75 dBA) to raise the community noise level in this public area above 65
dB, assuming a typical ambient noise level of 55 dBA. Scheduling two activities in a single day period
that have this level of activity would potentially raise the DNL to over 68 dBA which would result in a
small proportion of the civilian population in the area being annoyed by the noise. However, it is not
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anticipated that the infrequent noise level elevation caused by these activities would have any lasting
effect on human-receptors outside of annoyance. Restricting the total number of activities per day and
scheduling high intensity activities for periods between 0700 and 2200 would minimize the contribution
to DNLs in this public area from airlift noise.

Seize Airfield. Seize Airfield activities are expected to increase only slightly and will continue to utilize
Northwest Field on AAFB The increase in activities would not produce long-term ambient noise levels
appreciably greater than the No Action Alternative. Thus, no impact changes are expected under this
Alternative and effects are the same as described under the No Action Alternative.

Offshore Operations. Under Alternative 1, the number of activities occurring within W-517 and FDM
are expected to increase from 552 activities to 2,542 annually. Offshore major exercises are expected to
increase as well, though not expected to contribute (outside of aircraft overflights over land and ordnance
use) to community noise levels. The majority of these activities are expected to be associated with
BOMBEX activities. The ordnance used in this training is expected to remain similar and include inert
training munitions (e.g., MK-76, BDU-45, BDU-48, BDU-56), and live MK-80-series bombs. As
previously stated, the loudest sounds would be from live MK-80-series bombs, with SELs ranging
between 110 dBA and 125 dBA, with peak sound levels being much higher. While the total number of
annual activities is high, the average number of daily activities is less than ten and would still not
contribute to equivalent noise levels. For example, assuming ten activities occur an hour, each involving
the use of a live MK-80 series bomb, and respective detonations occurring in the same location, this
operation would produce a hourly L., of approximately 65 dBA at a distance of 55 m. This increase in
number of activities and detonations may affect non-human sensitive receptors on FDM from increased
numbers of potentially disturbing impulse noises. However, current practices of targeting areas that are
the least sensitive for nesting and roosting (eastern cliffs, northern portion of island) of sensitive species
aim to reduce any direct effect from ordnance activities, though there may still be acoustic signatures that
cause temporary disturbance. Impacts to human receptors would be minimal because the offshore areas
are remote from populated areas, participants are all beyond safe distances, and there are no sensitive
human receptors in the vicinity.

Breaching. Breaching activities are expected to increase slightly under Alternative 1 from 11 to no more
than 26 activities annually. Breaching activities are expected to occur at OPCQC and the Navy Munitions
Site Breacher House. The increases in activities would not produce long-term ambient noise levels
appreciably greater than the No Action Alternative. Thus, no impact changes are expected under this
Alternative and effects are the same as described under the No Action Alternative for human sensitive
receptors.

EOD Training. Under Alternative 1, the number of land demolition activities is expected to increase at
Inner Apra Harbor, Gab Gab Beach, Reserve Craft Beach, Polaris Point Field, Orote Point
Airfield/Runway, OPCQC House, Navy Munitions Site Breacher House, Navy Munitions Site Detonation
Range, Fire Break # 3, Navy Munitions Site Galley Building 460, Southern Land Navigation Area, and
Barrigada Housing. The number of activities that neutralize ordnance or mine-shapes with explosives is
anticipated to increase from 82 to 100 activities annually. If activities that culminate in the actual
detonation of ordnance remain limited to the Navy Munitions Site Demolition Range, contributions to the
community noise levels will remain minimal, as the explosive events are extremely brief. While the
increase in these impulsive noise sources may affect non-human sensitive receptors, the infrequency of
this activity limits any potential impacts to sensitive receptors and effects of noise from EOD training are
the same as described under the No Action Alternative for human sensitive receptors.
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Marksmanship. Marksmanship activities under Alternative 1 would increase, from approximately 570 to
over 750 annual activities. Small arms include but are not limited to 9-mm pistol, 12-gauge shotgun, and
7.62-mm rifles. These exercises will continue to occur at the Orote Point and Finegayan small arms
ranges, and Orote Point KD range which are restricted to general public use and are well away from
surrounding community land use (greater than one mile).

Small arms firing can produce peak noise levels of 90 to 100 dB at 500 ft (152 m) and 80 to 90 dB at
1,000 ft (305 m) for the most common types of small arms. While the use of these arms can produce
received sound levels up to 90 dBA SEL at 50 ft for each round fired, the received sound levels on
adjacent lands may be at or near ambient noise levels. In addition, propagation of noise from small arms
fire is in the direction of the firing activity, in these cases, away from public land-use, further minimizing
their contribution to hourly L, values or community DNLs. These activities would not contribute to the
community noise levels of adjacent non-military land and no human sensitive receptors would be affected
by the sound from such activities.

MOUT. MOUT activities under Alternative 1 are expected to double from the current level of activities
presented in the No Action Alternative. Of these activities, almost half would occur under the proposed
activities at Andersen South Training Area (ASTA). The remaining activities are spread out between
Orote Point QCQ, and the Navy Munitions Site Breacher House. The minimal increase in these activities
at these training areas would not likely contribute significantly to the ambient noise levels. Therefore,
impacts associated with Alternative 1 would be the same as those described above for the No Action
Alternative for MOUT activities not occurring at the ASTA.

The U.S. Marine Corps prepared an Environmental Assessment (EA) for MOUT Training at Andersen
South, Guam (DoN 2003). The EA analyzed the potential impacts from the development of a MOUT
training facility at Andersen South, along with basic infantry skills training, maneuver exercises, and
aviation and related training. The analysis indicated that noise from helicopters approaching the training
area from the north would potentially impact residential communities. Noise effects from simulated close
air support with fixed wing aircrafts would likely affect human sensitive receptors outside of the training
area. Noise modeling, based on a worst case scenario of flying as low as 500 feet (152 m) AGL, indicated
noise levels above 65 dB. However, as fixed wing aviation training was projected to be infrequent and of
short duration (approximately four times a year to support a three day major exercise), the potential
impact from such activities would be minimal. To further avoid or minimize disruption, helicopters would
be required to approach from the south during night-time hours to reduce effect on nearby public use
lands. While the proposed activities were not implemented, this reference indicates the potential for high
levels of activity with only minimal effects on sensitive receptors, which can be further reduced with
mitigation. The increase in activities at ASTA under Alternative 1 is less than was analyzed under EA
described above. As such, the effects of noise from MOUT activities under Alternative 1 is expected to
remain the same as those described under that No Action Alternative.

3.5.3.4 Alternative 2

Implementation of Alternative 2 would include all the actions proposed for MIRC in Alternative 1 and
increased training activity associated with major at-sea exercises. Additional major at-sea exercises would
provide additional ships and personnel maritime training including additional use of sonar that may
improve the level of joint operating skill and teamwork between the Navy, Joint Forces, and Partner
Nations. Submarine, ship, and aircraft crews train in tactics, techniques, and procedures required in
carrying out the primary mission areas of maritime forces. The additional maritime exercises would take
place within the MIRC and would focus on carrier strike group training and ASW activities similar to
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training conducted in other Seventh Fleet locations, including a Fleet Strike Group Exercise, an Integrated
ASW Exercise, and a Ship Squadron ASW Exercise.

One type of ASW exercise is conducted by deployed Navy Strike Groups (CSGs and ESGS) to assess
their ASW proficiency while located in the Seventh Fleet area of activities. This ASW exercise is
designed to assess the Strike Groups’ ability to conduct ASW in the most realistic environment, against
the level of threat expected, in order to effect changes to both training and capabilities (e.g., equipment,
tactics, and changes to size and composition) of Navy Strike Groups. Along with the assessment goal,
CSGs and ESGs receive significant training value in this type of ASW exercise, as training is inherent in
all at-sea exercises.

Another major ASW exercise is a Chief of Naval Operations (CNO) chartered program with the overall
objective to collect and analyze high-quality data to quantitatively "assess" surface ship ASW readiness
and effectiveness. This ASW exercise will typically involve multiple ships, submarines, and aircraft in
several coordinated events over a period of a week or less.

The number of activities and the types of effects on humans of sound generated by military activities
under Alternative 2 would be similar to those under Alternative 1 for terrestrial activities. Under
Alternative 2, there would be a 15% increase of activities in at sea exercises, which are removed from
human receptors. As with the No Action Alternative and Alternative 1, sound-generating events under
Alternative 2 are intermittent, occur in remote or off-limit areas, and do not expose a substantial number
of human receptors to high noise levels.

3.5.4 Unavoidable Significant Environmental Effects

Under either proposed action alternative, increased training activities within the MIRC would result in
irregular, minor, and short-term disturbances from military activity noise, but would have no unavoidable
significant environmental effects.

3.5.5 Summary of Environmental Effects (NEPA and EO 12114)

Airborne noise generated by the Proposed Action under the No Action Alternative, Alternative 1, or
Alternative 2 would have no substantial environmental effects on human sensitive receptors because:

« Noise from training activities in the MIRC would be dispersed and intermittent, so it would not
contribute to public long-term noise levels;

« Training areas on FDM are remote and isolated from the general public, so no sensitive receptors
(non-participants) would be exposed to noise events occurring on FDM,;

« No new public areas would be exposed to noise from training and testing activities.
« Land-based ordnance detonations occur mostly in FDM, a designated restricted area; and

« The incremental increases in the numbers of range events would not considerably increase long-
term average noise levels; hourly average equivalent noise levels are and would remain relatively
low.

Table 3.5-4 summarizes noise effects for the No Action, Alternative 1, and Alternative 2.

AIRBORNE NOISE 3.5-27



MARIANA ISLAND TRAINING RANGE COMPLEX FEIS/OEIS

MAY 2010

Table 3.5-4: Summary of Environmental Effects of Airborne Noise for the Alternatives in the MIRC

Study Area
NEPA
EO 12114
Alternative (Land and U.S. Territorial Waters,
(Non-U.S. Territorial Waters, > 12 nm
<12 nm)
Sound-generating events are intermittent, Sound-generating events are intermittent,
occur in remote or off-limits areas, and do not occur in remote areas, and do not expose a
No Action expose a substantial number of human substantial number of human receptors to
Alternative receptors to high noise levels. No sensitive high noise levels. No sensitive receptors are

receptors are likely to be exposed to sound for
such military activities.

likely to be exposed to sound for such
military activities.

Alternative 1

Increases in training activities generally are not
of a magnitude that would result in a
perceptible increase in the ambient noise level.
Therefore, impacts would be similar as under
the No Action Alternative.

Increases in training activities generally are
not of a magnitude that would result in a
perceptible increase in the ambient noise
level. Therefore, impacts would be similar
under the No Action Alternative.

Alternative 2

Increases in training activities generally are not
of a magnitude that would result in a
perceptible increase in the ambient noise level.
Therefore, impacts would be similar as under
the No Action Alternative.

Increases in training activities generally are
not of a magnitude that would result in a
perceptible increase in the ambient noise
level. Therefore, impacts would be similar
as under the No Action Alternative.
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3.6 MARINE COMMUNITIES
3.6.1 Introduction and Methods
3.6.1.1 Regulatory Framework

A community is an assemblage of plants and/or animal populations sharing a common environment and
interacting with each other and with the physical environment. This section specifically addresses the
following marine communities occurring within the MIRC Study Area: primary and secondary
production communities, benthic communities (including seamounts, hydrothermal vents, abyssal plain,
and the Marianas Trench), coastal habitats (including intertidal zone, coral communities and reefs, soft
bottom habitats, estuaries, lagoons, seagrasses and submerged aquatic vegetation, and mangroves), and
artificial habitats (including artificial reefs, shipwrecks, and fish aggregating devices [FADs]). Marine
mammals are addressed in Section 3.7, sea turtles are addressed in Section 3.8, fish and essential fish
habitat are addressed in Section 3.9, and seabirds and migratory birds are addressed in Section 3.10.
Marine species listed under the ESA are addressed in Sections 3.7 through 3.9, as applicable.

The various federal laws and regulations that afford protection and management of marine communities
are primarily aimed at specific community components such as ESA-listed species and designated critical
habitat; marine mammals; federally managed fish species and essential fish habitat; and migratory birds.
Compliance with EO 13089 and the Marine Protection, Research, and Sanctuaries Act (MPRSA) serve as
the threshold for significance in NEPA analysis of potential impacts associated with the No Action,
Alternative 1, and Alternative 2.

3.6.1.1.1 Federal Laws and Regulations

Executive Order 13089, Coral Reef Protection. EO 13089, Coral Reef Protection, was issued on June
11, 1998, “to preserve and protect the biodiversity, health, heritage, and social and economic value of
U.S. coral reef ecosystems and the marine environment.” EO 13089 instructs federal agencies whose
actions may affect U.S. coral reef ecosystems to (1) identify actions that may affect coral reef ecosystems;
(2) utilize their programs and authorities to protect and enhance the conditions of such ecosystems; and
(3) to the extent permitted by law, ensure that any actions they authorize, fund, or carry out will not
degrade the conditions of such ecosystems.

Marine Protection, Research, and Sanctuaries Act. Another regulation protecting the underwater
environment is the MPRSA, which was enacted in 1972 by Congress. This Act prohibits dumping
material into the ocean that would unreasonably degrade or endanger human health or the marine
environment. Where dredging and ocean dumping of the dredged materials occur, a permit must be issued
by the U.S. Army Corp of Engineers (USACE), which is subject to USEPA approval.

Unless authorized by a permit, MPRSA generally prohibits (1) transportation of material from the U.S.
for the purpose of ocean dumping ; (2) transportation of material from anywhere for the purpose of ocean
dumping by U.S. agencies or U.S.-flagged vessels; and (3) dumping of material transported from outside
the U.S. into the U.S. territorial sea or into the contiguous zone (12 nm [22 km] from the base line) to the
extent that it may affect the territorial sea or the territory of the United States.

3.6.1.2 Assessment Methods and Data Used
General Approach to Analysis. This EIS/OEIS analyzes warfare areas (e.g., Mine Warfare, Air

Warfare) which include multiple types of training activities (e.g., Mine Neutralization, Air-to-Surface
Missile Exercise). These training activities include such events as ship maneuvers, aircraft overflights,
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and weapons firing and are considered to be the environmental stressors when analyzing impacts to
biological resources.

The following general steps were used to analyze the content and intensity of potential environmental
consequences to marine communities and biological resources as a whole:

o Identify those aspects of the Proposed Action that are likely to act as stressors to biological
resources by having a direct or indirect effect on the physical, chemical, and biotic environment
of the Study Area. As part of this step, the spatial extent of these stressors, including changes in
that spatial extent over time, were identified. The results of this step identified those aspects of
the Proposed Action that required detailed analysis in this EIS/OEIS and defined the MIRC Study
Area.

o Identify the biological resources that are likely to co-occur with the stressors in space and time,
and the nature of that co-occurrence (exposure analysis).

o Determine whether and how biological resources are likely to respond given their exposure and
available data (response analysis).

e Determine the risks those responses pose to biological resources and the significance of those
risks.

Study Area. The Study Area for marine communities consists of surface areas and targets of the MIRC as
shown on Figure 1-1.

Data_Sources. A comprehensive and systematic review of relevant literature and data has been
conducted in order to complete this analysis for marine communities. Of the available scientific literature
(both published and unpublished), the following types of documents were utilized in the assessment:
journals, books, periodicals, bulletins, Department of Defense training reports, EISs, Range Complex
Management Plans, and other technical reports published by government agencies, private businesses, or
consulting firms. The scientific literature was also consulted during the search for geographic location
data on the occurrence of marine resources within the Study Area. The primary sources of information
used to describe the affected environment for marine communities include the Navy’s Marine Resources
Assessment (MRA) report for the Marianas Operating Area (DoN 2005), and supplemental literature
searches for updated information. The MRA report provides a compilation of the most recent data as of
2005 and information on the occurrence of marine resources in the Study Area. Descriptions of literature
and data searches conducted during preparation of the MRA are described in detail in that report.

Essential Fish Habitat Assessment. An Essential Fish Habitat (EFH) Assessment (EFHA) has been
prepared for the MIRC, and is provided in Appendix J. Since coral reefs are considered EFH, the EFHA
includes a coral reef assessment in accordance with EO 13089. The analysis and conclusions contained in
the EFHA were used in preparation of this EIS/OEIS. The EFHA used an ecosystem-based approach to
assess the potential direct and indirect impacts to EFH, and concluded that based on the limited extend,
duration and magnitude of potential impacts from MIRC training and testing, there would not be adverse
impacts to ecosystem structure and function or critical ecosystem services relative to EFH. From an
ecosystem-based management perspective, range training activities would not adversely contribute to
cumulative impacts on present or future uses of the MIRC.

Factors Used to Assess Effects. The factors used to assess significance of the effects to marine
communities include the content and intensity that implementation of an alternative would result in
permanent loss or long-term degradation of the physical, chemical, and biotic components that make up a
marine community.
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3.6.1.3 Warfare Training Areas and Associated Marine Communities Stressors

The Navy used a screening process to identify aspects of the Proposed Action that could act as stressors to
marine communities. Navy subject matter experts de-constructed the warfare areas and training activities
described in Chapter 2 of this EIS/OEIS to identify specific activities that could act as stressors. Public
and agency scoping comments, previous environmental analyses, previous agency consultations, laws,
regulations, Executive Orders, and resource-specific information were also evaluated. This process was
used to focus the information presented and analyzed in the affected environment and environmental
consequences sections of this EIS/OEIS. As summarized in Table 3.6-1, potential stressors to marine
communities include vessel movements (disturbance and collisions), weapons firing/non-explosive
ordnance use (strikes), underwater detonations and explosive ordnance (explosions), and expended
materials (ordnance related materials, targets, chaff, self-protection flares, and marine markers). The
potential effects of these stressors on marine communities are analyzed in detail in Section 3.6.3. Some of
the stressors listed in Table 3.6-1 are determined, through analysis, to be unlikely or discountable. Effects
to marine communities are summarized again, following analysis.

As discussed in Section 3.2 (Hazardous Materials) and Section 3.4 (Air Quality), some water and air
pollutants would be released into the environment as a result of the Proposed Action. The analyses
presented in those sections indicate that any increases in water or air pollutant concentrations resulting
from Navy training in the MIRC Study Area would be negligible and localized, and impacts to water and
air quality would be less than significant. Based on the analyses presented in those sections, water and air
quality changes would have no effect or negligible effects on marine communities. Accordingly, the
effects of water and air quality changes on marine communities are not addressed further in this
EIS/OEIS.
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Table 3.6-1; Warfare Training and Potential Stressors to Marine Communities

Training Event
Type/
Training Area

Training Event
Name

Potential Stressor

Potential Activity Effect on Marine Communities

Surveillance and

Reconnaissance None N/A
(S&R)

Field Trainin

Exercise (FT?() None N/A
Live Fire None N/A
Parachute

Insertions and Air None N/A

Assault

Military Training
in Urban Terrain
(MOUT)

Aircraft Overflights

Potential exposure to aircraft noise inducing short-term behavior changes.

Ship to Objective
Maneuver
(STOM)/ Tinian
EMUA

Vessel Movements

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore). Localized
disturbance, injury, and mortality to plankton, benthic community features, and possible
collisions with coral communities in non-territorial waters.

Training
Maneuver

None

N/A

Non-Combatant
Evacuation Order
(NEO)

None

N/A

Assault Support
(AS)

Aircraft Overflights

Potential exposure to aircraft noise inducing short-term behavior changes.

Reconnaissance
and Surveillance
(R&S)

None

N/A

Aircraft Overflights

Direct Fires Weapons Firing Potential exposure to aircraft noise inducing short-term behavior changes.
Expended Materials

Exercise

Command and None N/A

Control (C2)

Protect and

Secure Area of None N/A

Training
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Table 3.6-1: Warfare Training and Potential Stressors to Marine Communities (Continued)

Training Event
Type/
Training Area

Training Event
Name

Potential Stressor

Potential Activity Effect on Marine Communities

Anti-Submarine
Warfare (ASW)/
Open Ocean

Vessel Movements
Aircraft Overflights
Underwater explosions
Expended Materials

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore).

Potential exposure to aircraft noise inducing short-term behavior changes.

Localized disturbance, injury, and mortality to plankton, benthic community features,
and possible collisions with coral communities in non-territorial waters.

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.

Mine Warfare
(MIW)/

Agat Bay, Apra
Harbor, Piti
Floating Mine
Neutralization
Area

Vessel Movements
Underwater explosions
Expended Materials

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore).

Localized disturbance, injury, and mortality to plankton, benthic community features,
and possible collisions with coral communities in non-territorial waters.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton.

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.

Air Warfare (AW)/
W-517, R-7201

Expended Materials

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.
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3.6-5




MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS

MAY 2010

Table 3.6-1: Warfare Training and Potential Stressors to Marine Communities (Continued)

Training Event
Type/
Training Area

Training Event Name

Potential Stressor

Potential Activity Effect on Marine Communities

Surface Warfare
(SUW)/ FDM, R-
7201

Surface to Surface
Gunnery Exercise
(GUNEX)

Expended Materials
Weapons Firing

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton.

Localized disturbance, injury, and mortality to hard reef communities.

Air to Surface
Gunnery Exercise

Aircraft Overflights
Expended Materials
Weapons Firing

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.

Potential exposure to aircraft noise inducing short-term behavior changes.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton.

Localized disturbance, injury, and mortality to hard reef communities.

Visit Board Search
and Seizure (VBSS)

Aircraft Overflights

Potential exposure to aircraft noise inducing short-term behavior changes.

Strike Warfare
(STW)/
FDM

Air to Ground
Bombing Exercises
(Land)(BOMBEX-
Land)

Aircraft Overflights
Expended Materials

Potential exposure to aircraft noise inducing short-term behavior changes.

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities. Localized disturbance, injury, and mortality to hard reef
communities.

Air to Ground
Missile Exercises
(MISSILEX)

Aircraft Overflights
Expended Materials

Potential exposure to aircraft noise inducing short-term behavior changes.

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities. Localized disturbance, injury, and mortality to hard reef
communities.
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Table 3.6-1: Warfare Training and Potential Stressors to Marine Communities (Continued)

Training Event
Type/
Training Area

Training Event
Name

Potential Stressor

Potential Activity Effect on Marine Communities

Naval Special
Warfare (NSW)/
Orote Point
Training Areas,
Navy Munitions
Site Breacher
House, Gab Gab
Beach, Apra
Harbor, Andersen
South, Northwest
Field, Reserve
Craft Beach,
Polaris Point
Field

Naval Special
Warfare (NSW OPS)

Vessel Movements
Aircraft Overflights
Amphibious Landings
Weapons Firing
Expended Materials

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore).

Potential exposure to aircraft noise inducing short-term behavior changes.

Localized disturbance, injury, and mortality to plankton, benthic community features,
and possible collisions with coral communities in non-territorial waters.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton.

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.

Insertion/Extraction

Vessel Movements
Aircraft Overflights
Amphibious Landings
Weapons Firing
Expended Materials

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore).

Potential exposure to aircraft noise inducing short-term behavior changes.

Localized disturbance, injury, and mortality to plankton, benthic community features,
and possible collisions with coral communities in non-territorial waters.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton.

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.

Direct Action

Vessel Movements
Aircraft Overflights
Amphibious Landings
Weapons Firing
Expended Materials

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore).

Potential exposure to aircraft noise inducing short-term behavior changes.

Localized disturbance, injury, and mortality to plankton, benthic community features,
and possible collisions with coral communities in non-territorial waters.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton. Long-term minor and localized
accumulation of expended materials in soft bottom benthic communities.
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Table 3.6-1: Warfare Training and Potential Stressors to Marine Communities (Continued)

Training Event
Type/
Training Area

Training Event
Name

Potential Stressor

Potential Activity Effect on Marine Communities

Naval Special
Warfare (NSW)/
Orote Point
Training Areas,
Navy Munitions
Site Breacher
House, Gab Gab
Beach, Apra
Harbor, Andersen
South, Northwest
Field, Reserve
Craft Beach,
Polaris Point

MOUT

None

N/A

Airfield Seizure

None

N/A

Over the Beach
(OTB)

Vessel Movements
Aircraft Overflights
Amphibious Landings
Weapons Firing
Expended Materials

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore). Localized
disturbance, injury, and mortality to plankton, benthic community features, and possible
collisions with coral communities in non-territorial waters.

Potential exposure to aircraft noise inducing short-term behavior changes.
Short-term, localized disturbance to soft bottom benthic communities. Localized

disturbance, injury, and mortality to plankton. Long-term, minor, and localized
accumulation of expended materials in soft bottom benthic communities.

Breaching

None

Naval Surface Fire

Vessel Movements
Amphibious Landings

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore). Localized
disturbance, injury, and mortality to plankton, benthic community features, and possible
collisions with coral communities in non-territorial waters.

Field Support (FIREX Wi -
Land) eapons Flrlng _ _ _ 3 _
Expended Materials Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton. Long-term, minor, and localized
accumulation of expended materials in soft bottom benthic communities.
Marksmanship None
Localized disturbance, injury, and mortality to plankton in nearshore waters, and
Amphibious possible collisions with coral communities (<3 nm [5.6 km] from the shore).

Warfare (AMW)/
FDM, Orote Point
and Finegayan
Small Arms
Ranges, Orote
Point KD Range,
Reserve Craft
Beach, Outer
Apra Harbor,
Tipalao Cove,
Tinian EMUA

Expeditionary Raid

Vessel Movements
Aircraft Overflights
Amphibious Landings
Weapons Firing
Expended Materials

Potential exposure to aircraft noise inducing short-term behavior changes.
Localized disturbance, injury, and mortality to plankton, benthic community features,
and possible collisions with coral communities in non-territorial waters.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton.

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.

Hydrographic
Surveys

Vessel Movements
Amphibious Landings

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore).
Localized disturbance, injury, and mortality to plankton, benthic community features,
and possible collisions with coral communities in non-territorial waters.
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Table 3.6-1: Warfare Training and Potential Stressors to Marine Communities (Continued)

Training Event
Type/
Training Area

Training Event
Name

Potential Stressor

Potential Activity Effect on Marine Communities

Explosive
Ordnance
Disposal (EOD)

Land Demolition/
Inner Apra Harbor,
Gab Gab Beach,
Reserve Craft Beach,
Polaris Point Field,
Orote Point
(Airfield/Runway,
CQC, Small Arms
Range/ Known
Distance Range,
Triple Spot), Navy
Munitions Site
Breacher House,
Navy Munitions Site
Emergency
Detonation Site,
SLNA, Navy
Munitions Site SLNA,
Barrigada
Communications
Annex

None

N/A

Underwater
Demolition/ Outer
Apra Harbor, Piti
Floating Mine
Neutralization Area,
Agat Bay

Vessel Movements
Explosive Ordnance
Expended Materials

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore).

Localized disturbance, injury, and mortality to plankton, benthic community features,

and possible collisions with coral communities in non-territorial waters.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton.

Long-term, minor, and localized accumulation of expended materials in soft bottom

benthic communities.
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Table 3.6-1: Warfare Training and Potential Stressors to Marine Communities (Continued)

Training Event
Type/
Training Area

Training Event
Name

Potential Stressor

Potential Activity Effect on Marine Communities

Logistics and
Combat Services
Support/Orote
Point Airfield/
Runway, Reserve
Craft Beach

Combat Mission Area

Vessel Movements
Amphibious Landings
Weapons Firing
Expended Materials

Localized disturbance, injury, and mortality to plankton in nearshore waters, and
possible collisions with coral communities (<3 nm [5.6 km] from the shore).

Localized disturbance, injury, and mortality to plankton, benthic community features,
and possible collisions with coral communities in non-territorial waters.

Short-term, localized disturbance to soft bottom benthic communities. Localized
disturbance, injury, and mortality to plankton.

Long-term, minor, and localized accumulation of expended materials in soft bottom
benthic communities.

Command and

Control (C2) None N/A
Combat Search Embassy None N/A
and Rescue Reinforcement
(CSAR) Anti-Terrorism (AT) None N/A
Counter Land None
Counter Air
(Chaff)/ Long-term, minor, and localized accumulation of expended materials in soft bottom

W-517, ATCAAs 1
and 2

Expended Materials

benthic communities.

Airlift None N/A
Air Expeditionary None N/A
Force Protection None N/A
Intelligence, Air-to-Air Training None N/A
Surveillance,

Reconnaissance Air-to-Ground None N/A
(ISR) and Strike Training

Capacity

Rapid Engineer Silver Flag Training None N/A
Deployable Heavy | Commando Warrior

Operational Training None NIA
Repair Squadron

Engineerq(RED Combat None N/A

HORSE)

Communications
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3.6.2 Affected Environment
3.6.2.1 Primary Production Communities

Primary production is a rate at which the biomass of organisms changes and is defined as the amount of
carbon fixed by organisms in a fixed volume of water through the synthesis of organic matter using
energy derived from solar radiation or chemical reactions (Thurman 1997). The major process through
which primary production occurs is photosynthesis. The intensity and quality of light, the availability of
nutrients, and seawater temperature all influence primary productivity as generated through
photosynthesis (Valiela 1995). Chemosynthesis will also be mentioned in this section since it is another
form of primary production occurring at hydrothermal vent communities along ocean spreading centers in
the MIRC Study Area.

Overall, the upper portion of the water column within the MIRC Study Area is nutrient depleted, which
greatly limits the presence of organisms associated with primary productivity, such as phytoplankton.
Phytoplankton are single-celled organisms that are similar to plants because they photosynthesize using
sunlight and chlorophyll. Phytoplankton are at the base of the marine food chain, and are essential to the
overall productivity of the ocean. In regions in which overall nutrient concentrations are low, the
phytoplankton communities are dominated by small nanoplankton and picoplankton (Le Bouteiller et al.
1992; Higgins and Mackey 2000). This is true for the Study Area, as phytoplankton communities in the
western Pacific are dominated by cyanobacteria (Synechococcus spp.), prochlorophytes, haptophytes, and
chlorophytes (Higgins and Mackey 2000).

Two regions within the MIRC Study Area show elevated primary production, off the southwest coast of
Guam and in the region surrounding Tinian and Saipan. These areas of localized increased primary
production have been attributed to the interaction of island masses and currents, where the currents will
eddy and concentrate phytoplankton (NASA 1998).

Another potentially significant source of biological productivity does not occur in the light of the surface,
but rather at great depths within the ocean. In some locations, including the Mariana Trough,
hydrothermal springs can support benthic communities (Hessler and Lonsdale 1991; Hashimoto et al.
1995; Galkin 1997). Many organisms live in association with bacteria capable of deriving energy from
hydrogen sulfide that is dissolved in the hydrothermal vent water (Thurman 1997). Since these bacteria
are dependent upon the release of chemical energy, the mechanism responsible for this production is
called chemosynthesis. Little is known regarding the significance of bacterial productivity on the ocean
floor on a global scale. Hydrothermal indicators and vents have been found within the Study Area
(Embley et al. 2004) and locations are described in further detail in subsequent sections.

3.6.2.2 Secondary Production Communities

Secondary production refers to the production (change in biomass) of organisms that consume primary
producers, i.e., the production of bacteria and animals through heterotrophic processes (Scavia 1988;
Strayer, 1988). Marine zooplankton are aquatic organisms that range from microscopic sizes to large
shrimp (Parsons et al. 1984), and can be separated into two distinct categories based upon their
dependence to coastal proximity. Oceanic zooplankton includes organisms such as salps and copepods
typically found at a distance from the coast and over great depths in the open sea. Neritic zooplankton
(found in waters overlying the island shelves), include such species as fish and benthic invertebrate
larvae, and are usually only found short distances from the coast (Uchida 1983).

The North Equatorial Current (NEC), which provides the bulk of water passing the Mariana archipelago,
is composed primarily of plankton-poor water. Zooplankton biomass at the surface examined for the
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western Pacific and adjacent seas found that zooplankton biomass was low within the NEC, and even
lower at a station nearest the MIRC Study Area (Vinogradov and Parin 1973).

Studies on the neritic plankton have centered around Apra Harbor and Piti Reef on Guam. However, the
majority of studies have been performed in conjunction with more general environmental surveys, and
thus no long-term surveys have been conducted. In general, abundance of zooplankton is highly variable
with respect to location and time (both throughout the day and month to month) (Uchida 1983). In Apra
Harbor, the commercial port contains the highest levels of zooplankton abundance and is dominated by
copepods (Uchida 1983). Other organisms in the harbor include fish larvae, decapod zoeae
(freeswimming larvae), and pteropods (Uchida 1983). In Tanapag Harbor, Saipan, the diurnal
zooplankton community is dominated by copepods and the nocturnal zooplankton community by larval
crustaceans (Uchida 1983).

3.6.2.3 Benthic Communities

Benthic or bottom-dwelling communities are strongly dependent on the type of bottom habitat or
substrate that exists in an area. Deep sea benthic habitats include seamounts, hydrothermal vents, the
abyssal plain, and trenches. The bottom sediments covering the sea floor in much of the Study Area are
volcanic or marine in nature (Eldredge 1983). In the Marianas Trench, the seabed is composed mostly of
sand and clays (Ogawa et al. 1997). Sediments found on the narrow shelves along the Marianas
archipelago are a combination of volcanic and calcareous sediments derived from calcareous animal
skeletons (Eldredge 1983). Additional benthic community details are provided in Appendix J.

Seamounts. Seamounts are undersea mountains that rise steeply from the ocean floor to an altitude
greater than 3,300 ft (1,000 m) above the ocean basin (Thurman 1997). Generally, seamounts tend to be
conical in shape and volcanic in origin, although some seamounts are formed by tectonic movement and
converging plates (Rogers 1994). The MIRC Study Area contains seamounts of both types. The seamount
topography is a striking difference to the surrounding flat, sediment covered abyssal plain, and the effects
seamounts can impart on local ocean circulation are complex and poorly understood (Rogers 1994).
However, around seamounts increased levels of phytoplankton, primary production, and pelagic and
demersal fish (Fedorov and Chistikov 1985; Rogers 1994) are correlated with current pattern alterations
and Taylor columns (circulation vortices) (Boehlert and Genin 1987; Rogers 1994).

The large ranges in depth, hard substrate, steep vertical gradients, cryptic topography, variable currents,
clear oceanic waters, and geographic isolation all combine to make seamounts a unique habitat for both
deep-sea and shallow water organisms (Rogers 1994). Thus, seamounts are capable of supporting a wide
range of organisms (Wilson and Kaufman 1987). To date, Richer de Forges et al. (2000) conducted the
most extensive species identification on seamounts. Richer de Forges et al. (2000) found a range of 108 to
516 species of fish and macro-invertebrates from three areas of seamounts in the southwest Pacific
(Tasman Sea, Coral Sea). Approximately one third of species found were new to science and potentially
endemic. The number of species encountered versus the sampling effort showed that more species are
probably present on the seamounts they investigated. Richer de Forges et al. (2000) noted that there were
significant differences in the species composition between groups of seamounts found at the same latitude
and approximately 620 mi (1,033 km) apart. Such differences in seamount communities suggest that
species dispersal is limited to clustered seamounts and that seamount species have localized distributions
(Richer de Forges et al. 2000).

Hydrothermal Vents. Deep-sea hydrothermal vents occur in areas of crustal formation near mid-ocean
ridge systems both in fore-arc and back-arc areas (Humphris 1995). Seawater permeating and entrained
through the crust and upper mantle is superheated by hot basalt and is chemically altered to form
hydrothermal fluids as it rises through networks of fissures in newly-formed seafloor (Humphris 1995;
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McMullin et al., 2000). The temperature of the hydrothermal fluid is characteristically 400° to 750°F
(204° to 399°C) in areas of focused flows and less than 400°F (204°C) in areas of diffuse flow. Other than
being hot, hydrothermal fluids are typically poor in oxygen content, and contain toxic reduced chemicals
including hydrogen sulfide and heavy metals (McMullin et al. 2000). As the hot hydrothermal fluids
come in contact with seawater overlying the vent, heavy metals precipitate out of the fluid and
accumulate to form chimneys and mounds. In complete darkness, under the high ambient pressure of the
deep sea, in nutrient-poor conditions, and under extreme thermal and chemical conditions, metazoans
(multicellular animals) are able to adapt and colonize these sites. Chemosynthetic bacteria use the reduced
chemicals of the hydrothermal fluid (hydrogen sulfide) as an energy source for carbon fixation and
generate a chemosynthetic-based primary production. In turn, vent organisms (metazoans) consume the
chemosynthetic bacteria or form symbiotic relationships with them, and use numerous morphological,
physiological, and behavioral adaptations to flourish in this extreme deep-sea environment. These
chemosynthetic organisms produce communities typically characterized by a high biomass and low
diversity.

A number of hydrothermal vents have been located in the Study Area. Evidence of active hydrothermal
venting has been identified near more than 12 submarine volcanoes and at two sites along the back-arc
spreading center off of the volcanic arc (Kojima 2002; Embley et al. 2004) with the potential for more
systems yet to be discovered. Hydrothermal vents located in the Mariana Trough experience high levels
of endemism due to their geographic isolation from other vent systems, with at least 8 of the 30 identified
genera only known to occur in western Pacific hydrothermal vent systems (Hessler and Lonsdale 1991;
Paulay 2003). Hydrothermal vents at Esmeralda Bank, one of the active submarine volcanoes in the
MIRC Study Area, span an area greater than 0.08 mi? (0.2 km?) on the seafloor and expel water with
temperatures exceeding 172°F (78°C) (Stuben et al. 1992). West of Guam and on the Mariana Ridge,
there are three known hydrothermal vent fields: Forecast Vent site (13°24°N, 143°55’E; depth: 4,750 feet
[1,450 meters]), TOTO Caldera (12°43’N, 143°32°E), and the 13°N Ridge (13°05°N, 143°41’E) (Kojima
2002). The gastropod Alviniconcha hessleri is the most abundant chemosynthetic organism found in
hydrothermal vent fields of the Mariana Trough. Vestimentiferan tube worms are also found in these sites
west of Guam (Kojima 2002).

Abyssal Plain. The Mariana Trough is comprised of a large relatively flat abyssal plain with water depths
ranging approximately from 11,500 to 13,100 ft (3,500 to 4,100 m) (Thurman 1997). Very little data
regarding the Mariana Trough within the study region has been investigated. However, in general abyssal
plains can be described as large and relatively flat regions covered in a thick layer of fine silty sediments
with the topography interrupted by occasional mounds and seamounts (Kennett 1982; Thurman 1997). It
is host to thousands of species of invertebrates and fish (Mariana Trench 2003).

Mariana Trench. The seafloor contains numerous hydrothermal vents formed by spreading tectonic
plates (Mariana Trench 2003). Away from the hydrothermal vents, the seafloor is covered with soft
brown sediments devoid of rock formations (Kato et al. 1998). Sediments that lack carbonate and silica
shells appear to be dissolving, suggesting that the ocean floor lies below the carbonate compensation
depth and at or near the silicate compensation depth (Ogawa et al. 1997). In addition, sediments appear to
be affected by local currents, which can transport sandy or silty sediments along the trench floor (Ogawa
et al. 1997). The trench is host to numerous hydrothermal vent systems supporting a wide variety of
chemosynthetic organisms. In addition, the deep waters of the Mariana Trench support barophilic
organisms capable of surviving in the cold, dark, high pressure environment. One mud sample taken from
Challenger Deep by oceanographers yielded over 200 different microorganisms (Mariana Trench 2003).
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3.6.2.4 Coastal Communities

Coastal habitats of the Study Area encompass part of the subneritic zone, which extends from the
shoreline at high tide to the edge of the insular shelf (656 ft [200 m] isobath) (Kennett 1982; Thurman
1997). The following discussion of shoreline habitats will focus on the intertidal zone (region of shoreline
covered by water between the high and low tidal extremes), coral communities and reefs, soft bottom
habitats (sand beaches, mudflats, and sand flats), lagoons (semi-enclosed bays found around the islands),
seagrass beds, mangroves, and artificial reefs. Since the tidal range in the Study Area is less than 3.3 ft [1
m] (Paulay 2003), the shoreline intertidal zone is very narrow around the Mariana Islands.

Biodiversity is high throughout the subneritic zone due to the high variability existing within the habitat
(Thurman 1997). Organisms residing on or in the benthos (epifauna and infauna, respectively) can be
greatly affected by sedimentation, sediment resuspension, vertical mixing, regeneration (recycling of
nutrients), and light penetration (turbidity) (Valiela 1995). Additional coastal community details are
provided in Appendix J.

Intertidal Zone. Within the intertidal zone, the shoreline can be divided into three subzones: the high-tide
zone, the mid-tide zone, and the low-tide zone. In the high-tide zone, benthic organisms are covered by
water only during the highest high tides. Organisms in this zone spend the majority of the day exposed to
the atmosphere. In the mid-tide zone, benthic organisms spend approximately half of the time submerged.
Organisms residing in this zone are exposed during periods of low tides, but are covered with water
during all high tides. Organisms in the low-tide zone are submerged most of the time but may be exposed
to the air during the lowest of low tides.

The islands within the Study Area are volcanic in nature and thus the overall geology reflects this origin
(Eldredge 1983). The intertidal regions along the majority of the coastlines of islands in the Study Area
are rocky in nature (Rock 1999). Coastlines within the Study Area are generally lined with rocky
intertidal areas, steep cliffs and headlands, and the occasional sandy beach or mudflat (Eldredge 1983).
The water erosion of rocky coastlines in the Study Area has produced wave-cut cliffs (produced by
undercutting and mass wasting), and sea-level benches (volcanic and limestone and wave-cut notches at
the base of the cliffs (Eldredge 1979, 1983). Large blocks and boulders often buttress the foot of these
steep cliffs in the Marianas. Wave-cut terraces also occur seaward of the cliffs (Eldredge 1983; Myers
1999).

Coral Communities and Reefs. Islands within the Study Area (Guam to FDM) support reefs (biogenic
or hermatypic coral reefs) as do islands north of FDM (Anatahan, Sarigan, Guguan, Alamagan, Maug,
and Farrallon de Pajaros). Reefs are also found on offshore banks including Tatsumi Reef located 1.3 mi
(2 km) southeast of Tinian, Arakane Bank located 200 mi (322 km) west-northwest of Saipan, Pathfinder
Bank located 170 mi (274 km) west of Anahatan, and Supply Reef located 11.5 mi (18.5 km) northwest
of Maug Island (Starmer 2005). The degree of reef development depends on a number of environmental
controls including the age of the islands, volcanic activity, the availability of favorable substrates and
habitats, weathering caused by groundwater discharge, sedimentation and runoff accentuated by the
overgrazing of feral animals, and varying levels of exposure to wave action, trade winds, and storms
(Eldredge 1983; Randall 1985, 1995; Randall et al. 1984; Paulay 2003; Starmer 2005).

MARINE COMMUNITIES 3.6-14



MARIANA ISLANDS RANGE COMPLEX FEIS/OEIS MAY 2010

The southern islands (Guam to FDM) are inactive volcanic islands that have subsided and are covered by
massive limestone deposits dating back more than 40 million years (Birkeland 1997; Randall 2003). The
substrate of the younger islands to the north of FDM dates back to 1.3 million years and is not
characterized by substantial limestone deposits (Randall 1995, 2003). In the southern islands, faulting and
erosion caused by groundwater discharge have produced large, oblique, and shallow areas (lagoons, bays)
favorable to extensive reef development. This contrasts with the vertical profile of the uplifted younger
islands, where less favorable and fewer macrohabitats are available for reef development (Randall 1995).

Softbottom Habitats. Softbottom habitats are those habitats in which the benthos is covered with a layer
of fine sediment (Nybakken 1997). Commonly identified habitats are beaches, sand flats, and mudflats.
Sand flats differ from sand beaches in that beaches are intertidal pile-ups along coasts, while sandflats can
be found anywhere away from the coasts. Softbottom habitats can occur on a sloped seafloor and not only
on a flat, horizontal surface (Paulay personal communication, as cited in DoN 2005).

Softbottom substrates in coastal regions of the Study Area are not common. This is due to the fact that the
intertidal and subtidal regions are often characterized by limestone pavement interspersed with coral
colonies and submerged boulders (Kolinski et al. 2001). Shorelines are often rocky with interspersed sand
beaches or mud flats (Eldredge 1983; PBEC 1985).

On the island of Guam, the majority of the coastline is comprised of rocky intertidal regions. Interspersed
among this rocky shoreline are 58 beaches composed of calcareous or volcanic sands (Eldredge 1983). On
Rota, the rare beaches are found scattered among limestone patches and are composed of rubble and sand
(Eldredge 1983). The submarine topography surrounding Tinian and Aguijan can be described as
limestone pavement with interspersed coral colonies and submarine boulders (Kolinski et al. 2001).

While the island of Aguijan contains no beaches (Kolinski et al. 2001), the island of Tinian contains 13
beaches (10 located on the west coast and three on the east coast). These beaches are not well developed
(except Tinian Harbor on the southwest coast, and Unai Dankulo along the east coast) and are comprised
mainly of medium to course grain calcareous sands, gravel, and coral rubble (“coral-algalmollusk
rubble”) (Eldredge 1983; Kolinski et al. 2001). The west coast of Saipan contains well developed fine-
sand beaches protected by the Saipan and Tanapag Lagoons (Scott 1993). All other beaches of Saipan
consist of coral-algal-mollusk rubble. The coastal area of FDM contains two small intertidal beaches that
are inundated by high tide on the northeastern and western coastlines. Offshore of FDM, at approximately
65 ft (20 m), a softbottom, sandy slope extends downward onto the abyssal plain (DoN 2003). Most of the
other islands in the Marianas also have sandy slopes below the fore reef, typically starting at 100 to 130 ft
(30 to 40 m), with some variation (Paulay personal communication, as cited in DoN 2005).

Estuarine Habitats. Estuaries are bodies of water along coasts and are formed where there is an
interaction between freshwater, saltwater, land, and the atmosphere (Day et al. 1989). Estuaries are
among the most productive natural systems on earth, producing more food per acre than the richest
farmland (RAE/ERF 1999). The dominant feature of the estuarine environment is the fluctuating salinity.
Within the Study Area, estuarine habitats are found in lagoons, embayments, and river mouths.

Steep slopes and complex shorelines of the Mariana Islands (Guam to FDM) form relatively sheltered
coastal bays characterized by silty sediments and turbid waters. Often, these bays are associated with
riverine freshwater discharge (Myers 1999). Bordering estuaries and coastal embayments throughout the
world are unique plant associations. In temperate and subpolar regions, this association is found in the
form of a salt marsh. A salt marsh develops wherever sediment has accumulated to form a transition area
between aquatic and terrestrial ecosystems (Nybakken 1997). They are composed of beds of intertidal
rooted vegetation which are alternately inundated and drained by the tides (Day et al. 1989). While salt
marshes can occasionally form in tropical regions along salt flats, they are not known to occur in the
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Study Area (Day et al. 1999). Rather, mangroves, the tropical equivalent of salt marshes, occur within the
Study Area. On Guam, estuarine habitats occur in areas of tidal intrusion or brackish water, and consist
primarily of mangroves and the lower channels of rivers that are inundated by tides (Scott 1993). Nine of
Guam’s 46 rivers that empty into the ocean have true estuarine habitats with elevated salinity levels
extending upstream (Scott 1993). While estuarine habitats in the Commonwealth of the Northern Mariana
Islands (CNMI) are not as widely studied, there are a number of bays and lagoons that probably function
as estuarine habitats.

Lagoons. A lagoon within the Study Area can be described as a semi-enclosed bay found between the
shoreline and the landward edge of a fringing reef or barrier reef (NCCOS/NOAA 2005). By definition,
true lagoons lie only behind barrier reefs, while moats (a shallow analogue of lagoons) can lie behind
fringing reefs. A lagoon is formed when a sandbar (or barrier reef) is built up parallel to the coastline and
cuts off the inland waters to the sea, creating a shallow region of water. A lagoon typically contains three
distinct zones: freshwater zone, transitional zone, and saltwater zone (Thurman 1997). Yet, most tropical
reef-associated lagoons are not brackish and lack significant freshwater influence.

The Study Area contains numerous relatively shallow lagoons (depth ranging from 3 to 50 ft [1 to 15 m])
and one deep lagoon, Apra Harbor (NCCOS/NOAA 2005). The bottoms of the lagoons are mostly sandy
and flat or undulatory. Coral rubble, coral mounds (patch reefs), seagrass, and algae are found within the
lagoons. Coral mounds tend to be more abundant in the outer lagoons and are widely scattered or absent
in the inner lagoons (PBEC 1985; NCCOS/NOAA 2005).

Lagoons of coastal Guam are associated with Apra Harbor (Inner Harbor, Outer Harbor and Sasa Bay),
Cocos Lagoon, and numerous embayments along the western coastline. Apra Harbor is the only deep
lagoon on Guam and is the busiest port in the Mariana Islands. The Outer Harbor is enclosed by the Glass
Breakwater. Sasa Bay, located on the edge of the Outer Harbor, is a shallow coastal lagoon populated
with patchy corals (Scott 1993). The Inner Apra Harbor is a lagoon created by dredging in the 1940s.
Cocos Lagoon, a shallow lagoon (40 ft [12 m] water depth) located on the southern tip of Guam is also
encompassed by a series of barrier reefs (Paulay et al. 2002). Embayments along the entire western
coastline except for the small regions spanning from Oca Point to Ypao Point and from Orote Point to
Apuntua Point have developed behind fringing reefs and may possess physical characteristics similar to a
lagoon (USGS 1978; Paulay et al. 2002). A similar situation occurs on the eastern coastline with fringing
reefs occurring along the eastern coastline from Fadian Point to Cocos Lagoon (USGS 1978).

The western coastline of Saipan is lined with sandy beaches protected by a barrier reef which forms
Tanapag and Saipan Lagoons (Scott 1993). Tanapag Lagoon is a typical high-island barrier reef lagoon.
Tanapag Lagoon is located on the northwestern coast of Saipan. Also, on the western coastline of Saipan,
the barrier reefs form two additional lagoons, creating the largest lagoon system in the Mariana Islands,
Garapan Lagoon and Chalan Kanoa Lagoon (Duenas and Associates 1997). The maximum width of
Saipan Lagoon is approximately 330 ft (100 m), and the maximum depth is 46 ft (14 m) in the Tanapag
Harbor channel, although average depth is only 10 ft (3 m) (PBEC 1985).
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Seagrass Beds. Seagrasses are flowering plants adapted to living in a saline environment and grow
completely submerged (Phillips and Menez 1988). Seagrasses are unique as they are land plants that
spend their entire life cycle underwater. Seagrasses grow in muddy or sandy substrates and can develop
into extensive undersea meadows (Phillips and Menez 1988). Seagrass beds are among the most highly
productive ecosystems in the world and are an important ecosystem of shallow-water tropical regions
(Nybakken 1997). Beds are often used as protective habitats or nursery grounds for many organisms that
live in/on sandy or muddy bottoms, in the surrounding waters, or on the plants themselves (Phillips and
Menez 1988; Daniel and Minton 2004). While seagrasses are consumed by only a few species (including
dugongs, sea turtles, mollusks, and some urchins), many organisms feed on the epiphytic algae growing
on the plant structure (Nybakken 1997).

Currently, four species of seagrasses (Enhalus acoroides, Halodule uninervis, Halophila sp (cf., H.
Minor) and Thalassia hemprichii) are known to occur in the Mariana Islands (McKenzie and Rasheed
2006). Seagrass beds are widely distributed within the Study Area. Both Guam and Saipan have extensive
seagrass meadows surrounding the coastlines (NCCOS/NOAA 2005), including extensive beds in Agat
Bay (including the Agat Unit of the War in the Pacific National Historical Park; Daniel and Minton,
2004), south of Apra Harbor, and Cocos Lagoon on Guam (Eldredge et al. 1977; Daniel and Minton
2004). Rota is known to posses a small seagrass bed off its southern shore (Abraham et al. 2004). Tinian
possesses seagrass beds along the northwestern, the northeastern, the southwestern and the eastern
coastlines (DoN 2003). Seagrasses are more scattered on the island of Saipan, with seagrass beds reported
along Tanapag Beach (along the northwest coast) and in the Puerto Rico Mudflats (northwest shoreline,
south of Tanapag Beach) (Tsuda et al. 1977; Scott 1993). Seagrasses have vanished off the southern coast
of Saipan (Abraham et al. 2004). There is no record of seagrass beds occurring on the islands north of
Saipan (Tsuda 2003).

Mangroves. Mangroves are a type of wetland that borders estuaries or shores protected from the open
ocean (Scott 1993). They are composed of salt-tolerant trees and other plant species and they provide
habitat for both marine and terrestrial life. Species diversity is usually high in mangroves, and like
seagrasses, can act as a filter to remove sediments before they can be transported onto an adjacent coral
reef (Scott 1993; Nybakken 1997). Mangroves often line the shores of coastal embayments and the banks
of rivers to the upper tidal limits in tropical environments, especially where the slope is gentle (Myers
1999). Mangroves possess large roots that spread laterally and consolidate sediments, eventually
transforming local mudflats into dry land (Myers 1999). The extensive root system and nutrient rich
waters found in mangroves make them among the richest of nursery grounds for marine life (Scott 1993;
Myers 1999).

Mangrove forests are native to the MIRC Study Area, however, they are only present on the islands of
Guam and Saipan, with the mangroves of Guam being the most extensive and diverse, totaling
approximately 170 acres (68 hectares) (Scott 1993). There are 125.3 acres (50.7 hectares) of mangrove
forests on ten sites within the Navy lands on Guam (DoN 1999). The largest of these mangrove sites (88.7
acres [35.9 hectares]) is located along the eastern shoreline of the Marine Preserve of Sasa Bay (DoN
1999). Four sites near Abo Cove at the southern tip of the Inner Apra Harbor amount to 30.6 acres (12.4
hectares) of mangrove forests. There are two mangrove sites near Dry Dock Island and two more sites
near Polaris Point. Along the southern shore of Apra Harbor, there is a mangrove area which covers a 1.7
acres (0.7 hectares) area (DoN 1999). Achang Bay Mangroves is centered on Achang Bay at the southern
end of Guam. This area is the only sizable area of mangrove forest in southern Guam (Wilder 1976). The
forest is owned by the Government of Guam and is a 65 to 200 ft (20 to 61 m) wide strip lining the shore.

Mangroves in the CNMI are restricted to Saipan. These mangroves can only be found in a few small
stands (Scott 1993) in two locations: Puerto Rico Mudflats and American Memorial Park. American
Memorial Park is located within the CNMI on the western side of the island of Saipan. Within the 133-
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acre park boundary are beaches, sports fields, picnic sites, boat marinas, playgrounds, walkways, and a
30-acre wetland and mangrove forest. Puerto Rico Mudflats (15°13’N, 145°43’E) is a series of mudflats
bounded by National Park Service lands (American Memorial Park) and a former landfill (landfill has
been capped and no longer receives waste). Within these mudflats is a broken fringe of mangrove trees.
The largest stands of mangroves are found north of the landfill.

3.6.2.5 Artificial Habitats

Acrtificial habitats (shipwrecks, artificial reefs, jetties, pontoons, docks, and other man-made structures)
are physical alterations to the naturally-occurring marine environment. In addition to artificial structures
intentionally or accidentally placed on the seafloor, fish aggregating devices (FADSs) are suspended in the
water column and anchored on the seafloor to attract fish. Artificial structures provide a substrate upon
which a marine community can develop. Navigational, meteorological, and oceanographic buoys
suspended in the water column potentially function like artificial habitats. Epibenthic organisms will
settle on artificial substrates (including algae, sponges, corals, barnacles, anemones, and hydroids) to
eventually provide a biotope suitable for large motile invertebrates (e.g., starfish, lobster, crabs) and
demersal and pelagic fishes (Bohnsack et al. 1991).

Artificial Reefs. An artificial reef consists of one or more submerged structures of natural or man-made
origin that are purposefully deployed on the seabed to influence the physical, biological, or
socioeconomic processes related to living marine resources (Baine 2001). Artificial reefs are defined both
physically, by the design and arrangement of materials used in construction, and functionally according to
their purpose (Seaman and Jensen 2000). A large number of items are used for the creation of artificial
reefs including natural objects, such as wood (weighted tree trunks) and shells; quarry rock; or man-made
objects, like vehicles (automobile bodies, railroad cars, and military tanks), aircraft, steel-hulled vessels
(Liberty ships, landing ship tanks, barges, and tug boats), home appliances, discarded construction
materials (concrete culverts), scrap vehicle tires, oil/gas platforms, ash byproducts (solid municipal
incineration, and coal/oil combustion), and prefabricated concrete structures (reef balls) (Artificial Reef
Subcommittee 1997).

Dedicated artificial reefs are currently found in two locations of the Study Area: Agat Bay, Guam and
Apra Harbor, Guam. In 1969, 357 tires were tied together and scattered over a 5,000 ft* (463 m?) area in
Cocos Lagoon (Eldredge 1979). In the early 1970s, a second reef consisting of 2,500 tires was also placed
in Cocos lagoon (Eldredge 1979). These tire reefs disintegrated and no longer serve as artificial reefs. In
1977, a 52.5 ft (16 m) barge was modified to enhance fish habitat and was sunk in 60 ft (20 m) of water in
Agat Bay. Fish abundance has increased with time, and herbivorous and carnivorous communities have
thrived (Eldredge 1979). In Apra Harbor, the “American Tanker” was sunk in 1944, approximately 100 m
east of the entrance of Apra Harbor to act as a breakwater (Micronesian Divers Association, Inc. 2005). In
1944, the 76th Naval Construction Battalion (SEABEES) built the Glass Breakwater which forms the
north and northwest sides of Apra Harbor (Thompson 2005). The enormous seawall is made of 1,200
acre-feet of soil and coral extracted from Cabras Island (Thompson 2005). The Glass Breakwater is the
largest artificial substrate in the Marianas.
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Shipwrecks. Many shipwrecks are found within the Study Area including grounded vessels and military
wreckage. Vessels have probably wrecked upon the shores of the Mariana Islands since Spanish galleons
sailed to these islands during