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CHAPTER 1.
PURPOSE OF AND NEED FOR ACTION

11 INTRODUCTION

Volume 3 focuses on development and construction of facilities Chapter 1:

to support training and operations that would occur on Tinian in

the Commonwealth of the Northern Mariana Islands (CNMI) 1.1 Introduction

associated with the proposed United States (U.S.) Marine Corps 1.2 Purpose and Need

relocation to Guam. Training is proposed to occur on Guam but

not all training can be accommodated there. The existing

training capabilities on Tinian would be expanded to support company and battalion level live-fire ranges.
In general, a battalion is a group of five companies, approximately 960 individuals. The training
activities, alternatives, affected environment, and environmental consequences presented in this volume
are distinct from those described on Guam. The main components of the proposed action in Volume 3 are

as follows:

Development and Construction of Live-Fire Training Ranges: a Platoon (42 Soldiers) Battle
Course, Automated Combat Pistol Range, Rifle Known Distance (KD) range, and Field
Firing Range.

Airspace use: there is no requirement for Special Use Airspace (SUA) associated with the
proposed firing ranges and there would be no changes to designated airspace overlying the
proposed firing.

These proposed training components complement the existing ground training practices undertaken on
Tinian and in the CNMI as described in the Mariana Islands Range Complex (MIRC) Environmental
Impact Statement/Overseas Environmental Impact Statement (EIS/OEIS).

This volume is organized as follows:

Chapter 1: Purpose of and Need for Action. States the purpose of and need for the proposed
action and presents background information about the proposed action.

Chapter 2: Proposed Action and Alternatives. Describes the siting criteria and the screening
process to evaluate and identify the reasonable alternatives, the proposed action and
reasonable alternatives, and the no-action alternative

Chapters 3-19: Resource Sections. Describes existing conditions and identifies potential
impacts to the respective resources:

Chapter 3: Geological and Soil Resources
Chapter 4: Water Resources

Chapter 5: Air Quality

Chapter 6: Noise

Chapter 7: Airspace

Chapter 8: Land and Submerged Lands Use
Chapter 9: Recreational Resources

Chapter 10: Terrestrial Biological Resources
Chapter 11: Marine Biological Resources

O 0O O O O O O O O
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o Chapter 12: Cultural Resources

Chapter 13: Visual Resources

Chapter 14: Transportation This chapter covers marine transportation. Volume 6 covers
roadway transportation.

Chapter 15: Utilities

Chapter 16: Socioeconomics and General Services

Chapter 17: Hazardous Materials and Waste

Chapter 18: Public Health and Safety

Chapter 19: Environmental Justice and the Protection of Children

Chapter 20: References

o O

O O O O O O
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1.2 PURPOSE AND NEED

As discussed in Volume 1, Chapter 1, Section 1.5.1, the Chapter 1:
overarching need for the proposed actions is to locate U.S.
military forces within a timely response range to meet
international agreement and treaty requirements and to fulfill 1.2 Purpose and Need
U.S. national security policy requirements to provide mutual

defense, deter aggression, and dissuade coercion in the Western

Pacific Region.

1.1 Introduction

The purpose of the overall proposed actions is to relocate and site military forces within the Western
Pacific Region to meet the following criteria based on U.S. policy, international agreements, and treaties:

e Position U.S. forces to defend the homeland, including the U.S. Pacific territories

e Maintain regional stability, peace and security

e Maintain flexibility to respond to regional threats

e Provide powerful U.S. presence in the Pacific region

o Increase aircraft carrier presence in the Western Pacific

e Defend U.S., Japan, and other allies’ interests

e Provide capabilities that enhance global mobility to meet contingencies around the world
e Have a strong local command and control structure

Volume 1 provides detailed information regarding the international context for the Purpose and Need for
the proposed action. Volume 2 describes the Purpose and Need for basing and training of Marines on
Guam. The need for Marine training and operations is closely dependent on the relocation. Marines can
only be “readily and rapidly deployable” if they are able to meet training and readiness requirements.
Units require reliable access and maximum opportunity to realistically train with their weapons and
equipment while minimizing “down time” lost when travelling to training locations. The purpose of
increasing training and operational capabilities on Guam would be to provide the most efficient means to
support present training requirements for the Marine forces relocating from Okinawa to Guam pursuant to
the Roadmap Agreement with Japan.

The following outlines the process that evaluated potential training locations, including Tinian. The key
reasons that Tinian is the proposed location for the proposed training are:

e Department of Defense (DoD) property is available for access to these training resources
because of the existing land lease agreement between the CNMI and the DoD
e  Proximity to U.S. military forces on Guam

121 Availability

As the U.S. analyzed where the Marine relocation would be, it also studied where the Marines would be
able to train and maintain their readiness. Emphasis was placed on maximizing use of existing DoD
properties. Guam and Tinian possessed the most available DoD properties for exclusive military use
within the Marianas and therefore were considered for maximum utilization. Not all Marine Corps’
training requirements could be met on Guam. The Department of the Navy then considered whether
additional training could occur on the northern two-thirds of Tinian that is leased to the DoD. Company
and battalion level non live-fire training areas exist within the lease area. However, this land could also be
developed to accommodate live-fire ranges.
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1.2.2 Proximity

Tinian would provide a training range approximately 100 miles (160 kilometers [km]) from Guam that
would be the largest (15,400 acres [ac], 6,232 hectares [ha]) range located completely on DoD-leased
property within the MIRC (discussed in Section 1.2.4). Guam-based Marines and other military personnel
transiting from Guam would be able to quickly and routinely access these training capabilities through
use of both tactical aviation and surface transportation assets and facilities. The types of training
contemplated on Tinian would be routine and frequent (monthly) in nature; consequently, efficiency of
access is essential to sustain combat readiness. Table 1.2-1 presents potentially available lift (air and sea)
options and their corresponding speed and range capabilities.

Table 1.2-1. U.S. Lift Options and Corresponding Capacities

N . . Speed Distance Capacity
Potential Lift (Rotary and Fixed Wing) (knots [kph]) (nm [km])
CH-53 (Tactical) 170 (315) 312 (579)
MV-22 (Tactical) 278 (515) 751 (1,392)
C/KC-130 (Tactical) 278 (515) 2,172 (4,023)
C-17 (Strategic) 448 (829) 2,420 (4,482)
C-5 (Strategic) 470 (871) 5,161 (9,560)
Commercial 478 (885) N/A
Potential Lift (Ocean Vessels) Speed Distance Capacity
Amphibious Ships (Strategic) 20 (39) 4,344 (8,047)
Commercial 20 (39) 4,344 (8,047)

Legend: kph = kilometers per hour, nm=nautical miles, knots = nautical miles per hour.
Sources: Navy 2001, 2004; Air Force 2008.

With the relatively short travel times to Tinian, the required training would be accomplished for 200-400
Marines within a 1-week period, 12 times per year. A similar level of training at any other location would
require more than a 1-week training evolution, and time spent in travel is not available for meeting other
training requirements such as classroom training. Loss of time due to travel would have to be made up to
fulfill training requirements and would, therefore, lessen off-duty time and have quality of life
implications.

1.2.3 Reliability of Access to Training Resources

The northern two-thirds of Tinian contain two adjacent and connected training ranges within the DoD
Military Lease Area (MLA): the Exclusive Military Use Area (EMUA) and the Leaseback Area (LBA).
The EMUA includes landing beaches, expeditionary airfield, bivouac areas (i.e., temporary camps set up
during training), maneuver areas, live-fire sniper areas, and areas designated for pyrotechnics and
hazardous activities. The LBA, a joint military and civilian use area, is used primarily for logistics,
maneuver and other nonintrusive training requirements compatible with its joint civilian agricultural uses.
Time spent on coordination and scheduling with local authorities limits timely accessibility to the LBA
for some activities. Termination of the LBA agreement, which provides full unfettered access to the LBA
for military training, is possible with appropriate notification to the CNMI government. The military use
of this area, subject to other applicable laws and agreements, is (by conditions of the lease) flexible and
assured within specified limits. Tinian is the only island within the CNMI that the DoD has a training use
agreement that would allow the weapons range development that would meet the purpose and need for
training of the relocated Marines.

Accordingly, Tinian, with its availability of land, proximity to Guam, and reliability of access makes it
the only suitable location for this training for Marines based on Guam.
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1.2.4 Additional Considerations

The proposed action would increase training capabilities in the CNMI by building on the existing training
infrastructure contained within the MIRC. The MIRC is a joint training complex consisting of service
ranges utilized in a coordinated joint manner. The proposed action would continue development of joint
training capabilities in the region by developing ranges on Tinian. All services have contributed to the
joint training capabilities in the Marianas. The development of the training range complex has been a
phased development starting with the Marianas Training Plan in 1999. Each successive range or range
enhancement has added additional capabilities to the overall joint range complex. Over time, the inclusion
of new capabilities has resulted in the existing MIRC 2009. Under the proposed action, the development
of training capabilities in the region would continue with the addition of live-fire small arms ranges and
other capabilities in the CNMI to the MIRC. The proposed action would complement the existing non
live-fire capabilities by adding limited live-fire training ranges in a coordinated manner. By
supplementing existing non live-fire training with limited live-fire ranges, the proposed action assure
mission readiness training availability for Marine Corps units on Guam while enhancing the overall joint
training infrastructure in the region. The proposed action would involve changes to the operations and
training activities presently conducted on Tinian through development of ranges required to support the
proposed Marine Corps relocation. The development, operation, and ongoing periodic use of these ranges
is necessary to maintain the state of readiness required for Marine Corps forces relocated to Guam
pursuant to the Roadmap Agreement with Japan. This progression of development of range capabilities
would continue as technology, weapon systems, and operational requirements continue to evolve.

The 1999 Marianas Training Plan, the subsequent MIRC Management Plan, and the associated MIRC
EIS/OEIS establish the baseline for training facilities and operations in the Mariana Islands, including
Guam and CNMI. The planning approach and methodology for key elements of the proposed action are
documented in Volume 9, Appendix G, and include:

o Range Complex Management Plan 2006

e Training Concept Plan, U.S. Marine Forces Pacific 2008

¢ Guam Joint Military Master Plan, Joint Guam Program Office (in progress)
¢ CNMI Military Training Master Plan (in progress)

These four documents represent the next phases of the master planning effort for Guam and the CNMI.
The Range Complex Management Plan identified specific range deficiencies, including lack of live-fire
ranges in the Marianas. The Training Concept Plan provided an “unconstrained” view of training
possibilities on Guam and the CNMI. Present planning efforts for Guam and CNMI that have occurred
coincident with the development of this EIS/OEIS, have identified proposed training actions for Guam
and CNMI. Together, these planning efforts have identified the specific weapons training needed on
Tinian for the additional forces moving from Okinawa (Japan) to Guam.

1.25 Training Activities

Training operations proposed on Tinian would support individual up to company level sustainment
training for the relocated Marines. Sustainment training is training that enables Marine Corps forces to
maintain combat readiness. The individual and crew-served weapons qualification ranges are proposed
for Guam (see Volume 2, Chapter 2, Section 2.3). The training that would take place on Tinian is
essential to the end-state of sustaining combat readiness of Guam-based Marines. The proposed Tinian
ranges are for training Marines with use of weapons similar to the Guam ranges, but in tactical scenarios
in combination with the battalion landing and maneuver exercises, and other larger unit training
capabilities on the island as assessed in the MIRC EIS/OEIS. Training in tactical scenarios requires
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greater geographic distances and breadth of scope than is available on Guam. While tailored and designed
to the needs of the relocated forces, the proposed improvements would also support training by transient
U.S. military forces (similar to and supplementing training currently occurring on Tinian as assessed in
the MIRC EIS/OEIS) joint and multi-national use within the limitations described in this EIS/OEIS.
Training units would include ground elements that would enable three of the four components of the
Marine Air Ground Task Force (Command, Ground, Air, and Logistics) to accomplish weapons training
tasks according to Mission Essential Task List, as designated by appropriate commanders.

VOLUME 3: MARINE CORPS — TINIAN 1-6 Purpose of and Need for Action



Guam and CNMI Military Relocation Draft EIS/OEIS (November 2009)

CHAPTER 2.
PROPOSED ACTION AND ALTERNATIVES

2.1 OVERVIEW

Volume 3, Chapter 2 describes the proposed action, the Chapter 2:
alternatives development analysis, and the no-action alternative

. S, 2.1 Overview
for the development and construction of facilities and
infrastructure to support training and operations on Tinian for 2.2 Alternatives Analysis
the relocated Marines. The proposed action at Tinian consists of Methodology
the following: 2.3 Proposed Action: Firing

e Firing ranges: a Rifle Known Distance (KD) Training
Range, Automated Combat Pistol Range, Platoon 2.4 Proposed Action: Airspace
Battle Course, and Field Firing Range are proposed
on Tinian

e Airspace use: the vertical hazard area associated
with the proposed firing ranges would be managed
to ensure that aircraft could safely operate in airspace overlying the proposed firing ranges

2.5 Alternatives

Individual, crew, and small unit weapons training would be required for Marine forces relocating from
Okinawa to Guam pursuant to the Roadmap Agreement with Japan. Individual and crew weapons
qualification and familiarization training ranges and maneuver areas including landing zones are proposed
for Guam (see Volume 2, Chapter 2, Section 2.3). The concept for Tinian is to provide the next stage in
the training progression, and includes development of ranges for tactical employment of the basic
weapons skills developed on Guam. These skills complement the elements of ground training
accomplished at Tinian and in Commonwealth of the Northern Mariana Islands (CNMI) as described in
the Mariana Islands Range Complex (MIRC) Environmental Impact Statement/Overseas Environmental
Impact Statement (EIS/OEIS).

Figure 2.1-1 summarizes the three alternatives carried forward in the EIS/OEIS impact analysis.
211 Background
2.1.1.1 Existing Training

The MIRC consists of three primary components: ocean surface/ undersea areas, Special Use Airspace
(SUA), and training land areas. The ocean surface/ undersea areas extend from the waters south of Guam
to north of Pagan and from the Pacific Ocean east of the Mariana Islands to the middle of the Philippine
Sea to the west. The range complex includes land ranges and training area/facilities on Guam, Rota,
Tinian, Saipan, and Farallon de Medinilla (FDM). Existing SUA consists of Warning Area 517 (W-517),
restricted airspace over FDM (Restricted Area 7201 [R-7201]), and Air Traffic Control Assigned
Airspace (ATCAA) (Figure 2.1-2). Different DoD controlling authorities manage and schedule the MIRC
range training areas.

Existing training on Tinian occurs at the Tinian Military Lease Area (MLA) that encompasses 15,353
acres (ac) (6,213 hectares [ha]) on the island of Tinian, leased by the Department of Defense (DoD) from
CNML. Training on Tinian is conducted on two parcels within the MLA: the Exclusive Military Use Area
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(EMUA) encompassing 7,574 ac (3,065 ha) on the northern third of Tinian and the Leaseback Area
(LBA) encompassing 7,779 ac (3,848 ha) and the middle third of Tinian. The MLA supports small unit-
level through large field exercises and expeditionary warfare training. An area within the MLA has been
established as a mitigation area for a previous Tinian Airport improvement project (Figure 2.1-3).

The key feature at the EMUA is North Field, an abandoned and unmaintained World War II (WWII) era
airfield with four runways: two are abandoned and overgrown, one is used for military fixed-wing and
helicopter activities during training exercises, and the other is used for parachute drops and helicopter
activities. North Field is also used for expeditionary airfield training including command and control, air
traffic control, logistics, armament, fuels, rapid runway repair, and other airfield-related requirements.
During WWII, aircraft originating from North Field bombed Japan and the deployed atomic bombs to
Hiroshima and Nagasaki and, today, North Field is a National Historic Landmark. The surrounding area is
used for force-on-force airfield defense and offensive training (Navy 2009).

The LBA is DoD-leased land covering the central portion of the island and makes up the middle third of
Tinian. The LBA is used for ground element training including command and control, logistics, bivouac,
vehicle land navigation, convoy training, and other field activities. A key feature is the proximity to the
commercial airport, Tinian Airport (West Field) on the southern boundary of, but not included in the
LBA, and the commercial port, Tinian Harbor, also not a part of the LBA but located near the southwest
portion. The Tinian Airport (West Field) runway is not instrumented and has limited airfield services;
however, it is capable of landing large aircraft. Tinian Harbor is in disrepair, but does support cargo and
passenger ships requiring less than 20 feet (ft) (6 meters (m)) draft. The harbor has supported amphibious
vehicles such as Landing Craft Utility (LCU) and Amphibious Assault Vehicle (AAV).

There are no active live-fire ranges in the EMUA or LBA, except sniper small arms into bullet traps.
Tinian is capable of supporting Marine Expeditionary Unit (MEU) aviation events such as ground
element training and air element training, simulated evacuations of noncombatants, airfield seizure
training, expeditionary airfield training, and special warfare activities (Navy 2009).

2.1.1.2 Planned Enhancements to Existing Training Operations (MIRC EIS/OEIS)

Periodically, the military service training requirements and MIRC facilities are assessed for their
capability of meeting future training requirements and recommendations are made to improve the training
capabilities. The MIRC EIS/OEIS assesses the potential impacts of continuing and proposed military
training activities on existing ranges onshore, offshore, and nearshore to Guam and the CNMI. This
includes increased tempo of training and improvements to existing ranges based on all anticipated
military service training requirements between 2010 and 2015. The MIRC EIS/OEIS does not propose
new ranges, but proposes to:

e Maintain current operations

e Increase operational training

¢ Expand warfare missions

e Accommodate force structure changes (i.e., changes in weapons systems, new classes of
homeported ships)

¢ Implement enhancements to enable each range to meet foreseeable needs

This Guam and CNMI Military Relocation EIS/OEIS is based on the assumption that the MIRC
EIS/OEIS preferred alternative represents “existing” or baseline conditions of training in the MIRC
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through 2015. Marine Corps training requirements associated with the relocation of the Marines from
Okinawa to Guam are not identified in the MIRC EIS/OEIS (Navy 2009).

This Guam and CNMI Military Relocation EIS/OEIS specifically addresses training associated with
Marine forces relocating under the Roadmap Agreement with Japan. The MIRC EIS/OEIS updates
ongoing MIRC training activities by existing forces unrelated to the Guam relocation. The range use rates
evaluated in this EIS/OEIS are based on the training requirements for the relocated forces that would be
met on Tinian. As further evaluated in the cumulative impacts analysis, training ranges identified for use
by the Marine Corps would be available for all military services (subject to scheduling by range
management). As future training requirements are developed by all military services, appropriate
documentation would be developed to address increased range use rates, range and infrastructure
requirements, etc. This reiterative process for the MIRC allows for the incorporation and integration of
any new capabilities and ranges proposed by the various services over time, and ensures that a
comprehensive management plan is addressed in a complete and comprehensive manner.

2.1.13 Capabilities That Are Not in the Proposed Action

The proposed action is focused on providing the necessary training for relocating Marines from Okinawa
to Guam. The proposed action do not include future possibilities to support Marine training; if these
future training actions become more tangible, they would be subject to additional NEPA review. These
future possibilities include:

e Heavy machine gun live-fire, up to and including 7.62-millimeters (mm), .50 caliber, 40-mm
MK19, and 20-mm

e Mortar live-fire, including 60-mm, 81-mm, and 120-mm

o Artillery live-fire, 155-mm

e Company-sized fire and movement

e Close air support with inert ordnance

e Firing of ground-to-ground rockets and missiles

2.1.2 Organization of the Chapter

This chapter is organized to describe the proposed action in terms of specific training requirements. First,
a discussion of the alternatives analysis methodology is provided. This is followed by a discussion of the
following two elements of the proposed action:

o Live-fire weapons training, which includes descriptions of proposed range facilities, training
area management, and range operations.

e Management of the vertical hazard area and surrounding airspace to support the proposed
firing ranges.

This is followed by a description of three alternatives for configuration of the proposed ranges as well as
the no-action alternative.
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2.2 ALTERNATIVES ANALYSIS METHODOLOGY

This section summarizes the methodology and criteria used to Chapter 2:
identify potential project alternatives on Tinian, to screen out
alternatives that would not satisfy the purpose and need for the
action, and to develop the range of reasonable action alternatives 2.2 Alternatives Analysis
that are carried forward in the EIS/OEIS impact analyses. The Methodology
alternatives development process that was used to identify a
reasonable set of project alternatives for the proposed action on
Tinian involved the following four steps:

2.1 Overview

Proposed Action: Firing
Training
Step 1. lIdentify Requirements: Identify and evaluate the 2.5 Proposed Action: Airspace
facility and operational requirements associated 2.6 Alternatives
with proposed Marine Corps training on Tinian
within the context of the overall mission of the
Marine Corps and DoD in the Western Pacific.

Step 2. ldentify Site Alternatives: Identify specific locations that would feasibly accommodate, with
or without modification, each of the functional requirements identified in Step 1.

Step 3. ldentify Site-Specific Planning Alternatives: Evaluate specific sites or groupings of
available sites identified in Step 2 to determine if alternative combinations of functional
elements could be feasibly planned to satisfy defined criteria and the purpose and need for
the action.

Step 4.  Select Alternatives for Analysis: In situations where multiple alternatives would be feasible
for a particular function apply criteria to identify the alternatives that best satisfy the
requirements identified in Step 1.

This four-step process was applied independently for individual projects comprising each of the four
types of training proposed for Tinian. Sections 2.3 through 2.4 describe in detail, for each functional
component of the action, the specific projects and operations that comprise the proposed action. Section
2.5 summarizes the set of all reasonable alternatives for the proposed action, as well as the no-action
alternative.

2.2.1 Step 1 Requirements Analysis

Options for a Range Training Area (RTA) that could accommodate the four proposed ranges (rifle known
distance range, Automated Combat Pistol Range, Platoon Battle Course, and Field Firing Range) were
evaluated on Tinian. Based on planning limitations and constraints at Tinian and the purpose and need for
the proposed action at Tinian, this process identified that the RTA would:

¢ Be located within the MLA

¢ Complement, but not conflict with or infringe on, other training activities within the MLA (to
the extent practicable)

e Complement, but not conflict with, other non-training activities within MLA including the
International Broadcasting Bureau (IBB) property

e Provide for controlled access to and through the range areas for safety prior to and during
firing
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e Be suitable for company level training of approximately 200, but possibly up to 400,
personnel that would periodically bivouac (i.e., a temporary camp under little or no shelter) at
the RTA

2.2.2 Step 2 Site Alternatives

In accordance with DoD’s Record of Decision for Military Training in the Marianas (DoD 1999), areas
have been established within certain portions of Tinian training areas to protect endangered and
threatened species and areas of cultural significance from impacts caused by military personnel and
equipment, and to ensure the safety of personnel in or near active training areas. Areas established as “No
Wildlife Disturbance” include the Mount Lasso escarpment within the EMUA. This area is the focus of
the Navy’s habitat enhancement and restoration efforts and has established protective measures to
preserve the tangantangan habitat. Areas established as “No Training” areas are off-limits, meaning that
there is absolutely no training allowed in these areas. Entry to some of these areas can be authorized for
administrative troop and vehicle movement on designated roads or trails only. “No Military Training”
areas have been established to protect both endangered species habitat and areas of particularly sensitive
cultural value. Any use or modification of these areas would be subject to agency consultation and
compliance with Endangered Species and National Historic Preservation Act requirements. Surface
danger zones (SDZs) overlapping the “No Wildlife Disturbance” areas were also considered.

The Federal Aviation Administration (FAA) Mitigation Area was established in the LBA in an agreement
between the Commonwealth Ports Authority, FAA, Navy, and U.S. Fish and Wildlife Service (USFWS)
for habitat protection as mitigation for past expansion of the Tinian Airport (West Field). The agreement
is subject to the right of the U.S. military to use the FAA Mitigation Area for low-impact, non habitat
destructive military training (CNMI and United States of America 2001). This is consistent with use of
the area for an SDZ. However, range development that would involve habitat destruction, such as
development of range footprints, roads, and other infrastructure, would have to provide replacement
mitigation subject to renegotiation of the existing agreement for the FAA mitigation area.

Also within the MLA, the U.S. Information Agency IBB operates the Marianas Relay Station. The
presence of the IBB facilities, located on 777 ac (314 ha) of the western coast of Tinian within the MLA,
reduces the potential ranges and range orientation options on Tinian as neither range footprints nor SDZs
can be established on this property.

2.2.3 Step 3 Site-Specific Planning Alternatives

Alternatives that could potentially meet the purpose and need for the proposed action were considered for
the Tinian Range Training Area. These included a number of variations on the configurations for the four
ranges contemplated for Tinian.

2.2.4 Step 4 Selection of Alternatives Carried Forward for Analysis

Steps 2 and 3 of the alternatives analysis process were designed to yield project alternatives that are
feasible strictly from a planning and project design perspective. In Step 4 of the process, other important
factors were considered in order to eliminate alternatives that did not satisfy other defined (non-planning)
criteria. Consistent with Chapter 12 of Marine Corps Order (MCO) 5090.2A, Change 1, the reasonable
range of alternatives were further refined to avoid or minimize adverse impacts as follows:

e Earth Resources: In order to minimize the surface disturbing activity, sites with greater
variation in topography that would require additional grading and filling to create the flat
terrain needed for range footprints, were eliminated from consideration as range footprints,
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particularly in the area south of North Field, on the west coast, and in the southeastern portion
of the MLA near Unia Masalok.

e Cultural Resources: Considerations were made for options that would avoid or minimize
impacts to known historic and scenic sites.

o Biological Resources: Considerations were made to avoid habitat-level impacts in the “No
Wildlife Disturbance”/Mount Lasso escarpment area and impacts to shorelines, North Pacific
Ocean, or Philippine Sea.

e Airspace: Considerations were made to minimize potential conflicts between the vertical
hazard areas associated with the ranges and existing airspace uses.

e Human Environment: Considerations were made to avoid or minimize range footprint and
SDZ impacts to recreation areas and shorelines, North Pacific Ocean, and Philippine Sea.

Section 2.5 summarizes the resulting configurations for the four ranges that resulted from this process.
These are the action alternatives that are carried forward in the EIS/OEIS impact analysis.
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2.3 PROPOSED ACTION: FIRING TRAINING

2.3.1 Elements Common to All Ranges Chapter 2:
The following characteristics pertain to all ranges in general, 2.1 Overview
and are provided for understanding of the range descriptions 2.2 Alternatives Analysis

that follows. Methodology

23.1.1 Surface Danger Zones (SDZs) 2.3 Proposed Action: Firing

For safety purposes, outdoor ranges have SDZs. SDZs are Training
three-dlrn.ensmnal ’areas.that delineate that port19n of the earth 2.5 Proposed Action: Airspace
and the air above in which personnel and/or equipment may be

endangered by ground weapons firing or detonation activities 2.6 Alternatives

because of ricochet or fragmentation hazard. The size and

configuration of SDZs are dependent on the performance

characteristics of a given weapons system, training requirements, range configuration, geographical
location, and environmental conditions. Criteria from MCO 3570.1B, Range Safety (Marine Corps No
Date a), define the SDZs for individual weapons systems based on the weapon and ammunition
characteristics. Firing ranges typically have fan-shaped SDZs that contain:

o Firing positions: location that weapons are fired.

o Target areas: the area that contains the targets/backstops and that is demarked by limits of fire
delineators.

e Dispersion areas that include the ground and associated airspace within the training complex
used to contain projectiles between point of fire and the farthest target, with allowance for
overshot and horizontal aiming variation.

e Buffer zones: or secondary danger areas that contain the ricochets and fragments that by
statistical analysis may extend beyond the dispersion area.

SDZs must be devoid of unrelated facilities and access to the SDZ is restricted to those involved in the
conducted training. SDZs over water and affecting navigable airspace are published on charts with
restrictions to access denoted as appropriate. Depending on the type of restriction, these spaces are
monitored by range control during firing for safety.

For planning purposes in this EIS/OEIS, notional SDZs have been developed based on the conceptual
placement of ranges. As the planning process progresses, and range designs mature, the SDZs would be
certified in accordance with MCO 3550.9, Marine Corps Ground Range Certification and Recertification
Program. Limitations to use of water and airspace affected by SDZs are subject to regulation by the U.S.
Coast Guard, U.S. Army Corps of Engineers (USACE) , and the FAA, as appropriate. SDZs, activities
within the range footprint, and activities outside the range footprint were the planning parameters used to
site firing ranges on Tinian.

To address the probability for expended projectiles to fall outside the range footprint, it was estimated that
1 in 10,000 (or 0.01%) rounds fired at all proposed ranges would fall outside the range footprint, but
within the SDZ. This is a conservative estimate. Actual modeled distribution would vary based on a
number of factors including range type, weapons and type of ammunition fired, firing positions, range
design, impact media, and a number of other specifics not currently available. SDZs are developed for
total confinement of expended munitions, and are not probability-based. Probability modeling for a
particular .50 caliber range (with sand impact media and a range footprint that extended 800 m from the
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firing point) found that between 1 and 100,000 (0.001%) to 1 in 10,000,000 (0.00001%) rounds would
fall beyond the 2,624 ft (800 m) long range footprint and within the SDZ in this particular circumstance
(Army 1995). Projectiles landing outside the range footprint but within the SDZ would be at highest
concentration in the downrange area outside the range footprint, just beyond the range backstop. This is
based on studies conducted at other small arms ranges (Fort A.P. Hill 2005, Naval Facilities Engineering
Command [NAVFAC] Southeast 2008).

2.3.1.2 Activities within the Range Footprint

All firing of weapons occurs within the range footprint as defined. Within this space, ground disturbing
activities may take place to maintain line of sight between firing points (i.e., location where weapons are
discharged) and targets, and to place target mechanisms below ground level for protection. Bullet
backstops, usually of dirt, are located behind the targets. Access ways are maintained to the targets for
small vehicles for installation and retrieval of target mechanisms after use. Depending on the terrain,
grading may be required during initial construction to provide lines of sight, Range cleanup would occur
on a regular basis (see description in Section 2.3.3.3). Grass cutting and landscaping maintenance is
required to keep range lines of sight and access intact, but does not usually require the entire site be
cleared. A perimeter road may serve as a fire break.

2.3.13 Activities outside the Range Footprint

Outside the range footprint, activities proximate to the firing line would include those required for
assembling the personnel undergoing training, parking vehicles, issuing ammunition, and passing orders
and instruction. Sanitary facilities would be provided through portable means. Range targets would be
operated on batteries. Surrounding the range, all people would be excluded from the SDZ area of the
active range for safety reasons (see Section 2.2.2.1).

2.3.2 Proposed Firing Ranges

The proposed action consists of introducing live-fire weapons ranges into the Tinian MLA. Development
of live-fire ranges would be compatible with existing live and non live-fire training presently conducted
in CNMI per the MIRC Range Control Management Plan and MIRC EIS/OEIS. The specific set of ranges
proposed to meet the purpose and need are listed below. Proposed operations on the ranges are described
in Section 2.3.5.

2.3.2.1 Rifle KD Range

A Rifle KD Range (5.56 mm, 1,000 yards [yd] [914 m]), designed for training rifle marksmanship and
target engagement techniques, would be constructed. This range would be used to train personnel on the
skills necessary to identify, engage, and hit stationary targets in a static array from a known distance. This
range would supplement the KD range on Guam (see Volume 2, Chapter 2, Section 2.3) by providing
capability for the required eventual use of up to 1,000 yd (914 m). Twenty-five firing points would be
constructed, with a range width of 100 yd (91 m) and a length of 1,000 yd (914 m). Firing line berms and
back-stop berms would be constructed, along with sanitary facilities provided for shooters and target
pullers. The range area would be subject to grading for line of sight and management of vegetation by
periodic cutting. The total distance of ground disturbing activities is approximately 1,050 yd (960 m) by
100 yd (91 m), or 22 ac (9 ha). The notional SDZ for this range, limited to firing of 5.56-mm ammunition,
would extend 2.17 miles (mi) (3.5 kilometers [km]) horizontally, with a vertical hazard distance of 388 yd
(355 m).
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2322 Automated Combat Pistol/Multipurpose Firearms Qualification Course

An Automated Combat Pistol/Multipurpose Firearms Qualification Course would be constructed. This
range would be designed to meet training and qualification requirements with combat pistols and
revolvers and used to train and test personnel on the skills necessary to identify, engage, and hit stationary
infantry targets. All targets would be fully automated for scored training. This range would supplement
the Pistol KD Qualification Course located on Guam. The range would be suitable for 9-mm and .45
caliber weapons. Up to 25 firing points would be constructed, with a maximum range distance of 50 yd
(46 m). The total distance of ground disturbing activities would be approximately 55 by 50 yd (50 by 46
m), or 0.6 ac (0.2 ha). The notional SDZ for this range would extend 1.12 mi (1.8 km) horizontally, with a
vertical hazard of 109 yd (100 m).

2.3.2.3 Platoon Battle Course

The Platoon Battle Course would be designed for the training and qualification requirements of infantry
platoons, either mounted or dismounted, on movement techniques and operations. This course would be
used to train and test platoons on the skills necessary to conduct tactical movement techniques, detect,
identify, engage, and defeat stationary and moving infantry targets in a tactical array. Targets would not
be fully automated and would not have the capability to execute computer driven/scored training
scenarios. This course would provide the capacity for small units up to approximately 40 personnel to
train in tactical scenarios, engaging targets at varying distances and angles while moving. There is no
such range on Guam because the required range footprint and SDZ exceeds available land areas. Weapons
that would be used on this range are those found at the platoon level that are 5.56-mm carbines and rifles
and Squad Automatic Weapons. The range footprint would be approximately 1,312 yd (1,200 m) long
and 656-yd (600-m) wide, encompassing approximately 178 ac (72 ha). Within that footprint, target pits,
access ways, and back stops would be constructed.

For operation of the targets and safety management of the range, the notional SDZ would extend 2.17 mi
(3.5 km) from the farthest firing position down range, with a vertical hazard distance of 388 yd (355 m).
The notional SDZ for this range reflects control of the target engagement distance to maintain lateral
limits of fire to 30 degrees on either flank of the range.

2324 Field Firing Range

The Field Firing Range would be designed to support training target engagement techniques with the rifle,
including identifying, engaging, and hitting stationary infantry targets. This would be a scored range with
automated targets for use with the 5.56-mm rifle, but also would be suitable for the M4 Carbine and
Squad Automatic Weapons. The proposed range would be approximately 219 yd (200 m) wide by 547 yd
(500 m) long, or approximately 25 ac (10 ha). The length of the SDZ is approximately 2.17-mi (3.5-km)
long from the firing line and 388 yd (355 m) vertically.

2.3.3 Range Operations
2.33.1 Range Use

Table 2.3-1 provides an estimate of the annual range utilization for each of the ranges proposed at Tinian
based on the training requirements for the forces addressed in the Roadmap Agreement. This is the typical
range use scenario. There may be circumstances that range use could occur for longer periods of time than
indicated herein, depending on the specifics of training exercises and conditions. The ranges as proposed
would be used by up to 400 military personnel at a time. Ranges would primarily be used during daylight
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hours; however, some training is required during nighttime hours, typically between the hours of 7:00
p.m. and 6:00 a.m. Maximum range usage for any given day is estimated below:

o Rifle KD Range: daytime and nighttime use 25 firing points, 4 relays (i.e., one group fires at
the 25 firing points, then the next, then the next, then the next, resulting in 100 person
maximum per day), 12,000 rounds.

e Automated Combat Pistol/Multipurpose Firearms Qualification Course: daytime and
nighttime use, 25 firing points, 4 relays, 5,000 rounds.

¢ Field Firing Range: daytime and nighttime use, 20 lanes, 6 relays, 12,000 rounds.

e Platoon Battle Course: daytime and nighttime use, 40 lanes, 4 events, 12,000 rounds.

Table 2.3-1. Daily and Annual Use of Proposed Small Arms Qualification Ranges on
Tinian under All Alternatives

- Typical Use Estimate Ammunltlo_n Expenditure
Range - Ammunition Estimates
g P Type Crews or Hours Days Busy Day (b) Annual ©
Personnel Per Yr®| Day Night©
Known Distance . 8:00-12:00
(KD) Rifle 5.56mm 100 7:00-9-00 80 12,000 0 960,000
Automated . 8:00-10:00
Combat Pistol/ Pistol (M9) 9mm 100 7:00-9:00 60 3,750 1,250 300,000
Multipurpose ) )
Firearms 45 .45caliber 50 8:00-10:00 20 3,750 1,250 100,000
. . 7:00-9:00
Qualification
Field Firing . 8:00-4:00
Range Rifle 5.56mm 120 7:00-1-00 80 9,000 3,000 960,000
. 8:00-4:00
Platoon Battle Rifle 5.56mm 120 7:00-1-00 80 6,750 2,250 720,000
Course 8:00-4:00
SAW 5.56mm 40 7:00-1-00 80 2,250 750 240,000
Field Firing . 8:00-4:00
Range Rifle 5.56mm 120 7:00-1-00 80 9,000 3,000 960,000
Total |3,280,000

Legend: mm = millimeters, cal = caliber, SAW = Squad Assault Weapon
Notes:

(a) The figures for number of days of use are determined based on an estimated use of the ranges up to 16 weeks per
year (1 week per month plus 1 additional week per quarter), 5 days per week. Range use would occur periodically
throughout the year, with no predictably busy or non-use periods.

(b) Estimates based on the maximum number of shooters per day who could make use of each proposed range
(calculated by multiplying the number of firing points or lanes by the number of firing relays), firing the number of
rounds prescribed for a standard string of fire. This estimate is consistent with the ammunition allocation for the
relocated units.

(c) Night refers to non-daylight hours that are generally 7:00 p.m. — 6:00 a.m. on Tinian.

(d) The estimate of annual numbers of rounds expended is consistent with the ammunition allocation based upon
relocation.

2332 Transportation

The transport of 200-400 Marines to Tinian from Guam for the proposed 1 week per month company-
level training exercises would be via air transport. The estimated sorties associated with the notional
airlift requirements are provided in Table 2.3-2. The rotary-wing sorties would be between Andersen AFB
North Field on Guam and Tinian Airport (West Field) on Tinian. If equipment is moved by barge, a
single barge would be able to carry the equipment necessary to support the estimated 200 to 400 Marine
training evolution.
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Table 2.3-2. Guam to Tinian Notional Airlift Requirements

Aircraft Type Capacity (Marines _ Sorties for A_irlift of 200 Sorties for A_irlift of 400
Transported) per Sortie Marines Marines

CH-53D 37 6 11

CH-53E 55 4 8

MV-22 20 10 20

C-130 76 3 6

C-17 102 2 4

No new transportation infrastructure would be required for implementation of the proposed action at
Tinian except bio-security quarantine and inspection areas would be constructed at arrival locations on
Tinian.

Implementation of brown tree snake (BTS) control to address potential unintentional transport and
introduction of BTS to CNMI/Tinian including development of permanent and temporary quarantine and
inspections areas would be as established after consultation with U.S. Department of the Agriculture
(USDA) Wildlife Services and USFWS. Biosecurity risk assessment and biosecurity plan non-native
species plan) would be developed in conjunction with the National Non-native Species Council, USFWS,
USDA Wildlife Services, Guam Division of Aquatic and Wildlife Resources (GDAWR), CNMI
Department of Fish and Wildlife, and other interested parties to facilitate a comprehensive approach to
control non-native species export, import, and spread. The plan would be comprehensive for all Marine
Corps and Navy actions on Guam, including those being proposed in this EIS/OEIS for Marine Corps
actions on Guam and Tinian.

2333 Typical Operating Scenario for Proposed Range Training Evolution on Tinian

The following scenario consolidates the elements of previously presented information to provide a
notional analysis of activities and events that would occur during the typical on-week training cycle
proposed for Tinian, a notional 200 Marine personnel training evolution. A 400-person training evolution
scenario would be similar, but would require longer hours of range use for all personnel to complete
training requirements.

e Prior to arrival:

o Training activity would be scheduled and notice provided in newspapers and via public
service announcements on radio and TV at least 1 week prior to training event.

o Biosecurity training would be coordinated through informal consultations with USDA
WS, CNMI Department of Fish and Wildlife, and DAWR through regional training
authority 1 week prior to training event.

o Environmental briefings (including BTS control) would be completed prior to departure.

o Cultural resource briefing would be completed prior to departure.

o Inspection for BTS would be conducted for supplies and equipment to be shipped to
Tinian by USDA or authorized inspectors.

e Monday:

o In the morning hours, 200 Marines would arrive at Tinian Airport (West Field), including
all weapons, equipment, and ammunition needed for the training evolution. If C-130
aircraft are used for the lifts, there would be four sorties assuming two High Mobility
Multipurpose Wheeled Vehicles (HMMWVs) are included in the equipment lift (two
sorties with two C-130s). If CH-53s are used, the HMWWVs (or other vehicles) would
not be included in the lift and there would be six sorties. Vehicles and equipment would
be inspected and subject to BTS inspection protocols on the airfield apron upon arrival.
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After completion of arrival procedures at Tinian Airport (West Field), all Marines would
either hike to the Bivouac Area or be bused to the Bivouac Area by a contracted busing
service. Range orientation, environmental, and safety briefings would occur. Evening
meals would be served in the Bivouac Area utilizing Meals Ready to Eat or Unitized
Group Rations. Food waste would be composted and packaging crushed and bailed for
transport to Guam.

Range maintenance personnel would prepare the ranges for use (e.g., place targets,
charge batteries, verify scoring systems, position generators, clean and stock port-a-
potties).

Range security personnel would close the area encompassed by the SDZs to civilians by
closing and securing gates and performing a security sweep of the area to ensure no
unauthorized persons are present within the area affected by the SDZs.

Personnel not engaged in training on the live-fire ranges would engage in other training
within the Tinian EMUA as described and assessed in the MIRC EIS/OEIS.

o Tuesday:

O

Range security personnel would perform another security sweep of the range, inspect
closed gates, and post range flags.

Aircraft watch personnel would be posted at the range observation site. These personnel
would inform Saipan International Airport air traffic control tower when firing is about to
commence, monitor Saipan International Airport and Tinian Airport (West Field)
departure/arrivals information, and coordinate check firing procedures as required.
Targets would be emplaced at the ranges and generators and sounds systems would be
operational.

Marines would clean up billeting area, have breakfast, collect weapons from a secure
storage brought with them to the ranges (e.g., container express box armory), and adhere
to inspection and briefing protocols prior to traveling to the Rifle KD and Pistol ranges
on foot or by contracted bus service. Prior to initiation of marksmanship training, the
weapons would be “battle sight zeroed” for both iron sights (battle sight zeroing takes a
weapons system and zeros it so that one can hit the target) and combat optical sights. All
live-fire would immediately cease when range control is notified of an aircraft approach
by air sentries, observation personnel, or air traffic control. Then, the Marines would
conduct individual marksmanship training all day. A noon meal would be in the form of
Meals Ready to Eat. Marines would collect brass and ammunition containers for transport
to Guam and the range would be secured by 3 p.m. The Marines would return to the
Bivouac Area on foot or by contract bus service.

At the end of the day at the range, range maintenance personnel would retrieve targets,
maintain systems, and change batteries as needed.

Once the Marines are back at the Bivouac Area, they would clean their weapons using
individual equipment and supplies secured in the container express box armory; refuse
from weapons cleaning would be collected for transport to Guam. Evening meals would
be Meals Ready to Eat or Unitized Group Rations.

o  Wednesday:

O

O

The same range control preparation and follow-up as presented for Monday and Tuesday
would occur at the Field Firing Range and Platoon Battle Course.

The Marines would perform the same morning routine and evening routine as presented
for Tuesday.
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o Marksmanship training would occur at the Field Firing Range and combat marksmanship
training would occur at the Platoon Battle Course. Platoons would alternate between
weapons employment instruction, Automated Field Firing, and blank firing run-throughs
of the Platoon Battle Course.

e Thursday:

o The same range control preparation and follow-up as presented for Monday and Tuesday
would occur, but at the Platoon Battle Course.

o The Marines would perform the same morning routine and evening routine as presented
for Tuesday.

o Marines would train at the Platoon Battle Course, alternatively conducting tactical
maneuver training with blanks in the maneuver areas behind the firing line and
conducting live-fire training runs through the course. Completion of the Platoon Battle
Course requires two hours per Platoon, including preparation, scoring, and debriefing
time.

e Friday:

o The same range control preparation and follow-up as presented for Monday and Tuesday
would occur.

o The Marines would perform the same morning routine and evening routine as presented
for Tuesday, with the exception that all equipment would be cleaned, weapons would be
secured, and camp would be cleaned up in preparation of departure on Saturday.

o The Marines would perform the same training at the Platoon Battle Course as described
for Thursday and all Platoons would complete training at the course by the end of the
day. Upon completion, the Marines would collect brass and trash from the course for
transport to Guam.

e Saturday:

o Marines would retrieve weapons and unused munitions and undergo departure protocols
and inspections and travel to the Tinian Airport (West Field) on foot or by contract bus
service. All solid waste that is not composted at the Bivouac Area would be transported
to Tinian Airport (West Field) with the Marines and equipment for transport to Guam.

Range Control would inspect ranges, contract service for port-a-potties, retrieve and repair/service
generators and equipment as needed and would reopen the area encompassed by the SDZs to civilian use
by opening the gates and removing the range flags. Targets would be refurbished and routine range
maintenance and vegetation control would occur. Marines may be granted the opportunity to visit San
Jose during liberty time, if time permits.

234 Supporting Activities

No supporting facilities are proposed for the Tinian ranges. All training would be considered
“expeditionary,” in that the Marines would bring all necessary equipment to the ranges, would bivouac
onsite, and would remove all equipment following completion of the training activities. No utilities
systems would be required as commercial portable sanitation units would be utilized. An existing DoD
leach field is located south of the IBB, west of 8" Avenue. This is designed to accommodate large-scale
training activities on Tinian. This leachfield would be used for disposal of wastewater from portable
sanitation units.
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2.3.4.1 Security Fencing and Gates, Range Flags, and SDZ Observation Points

The RTA would need to be secured and assured clear of non-participating personnel during live firing to
avoid the potential for injury from ricochet or misdirected shots. Therefore, fences, range flag poles (on
which red flags would be flown during range operations), and security gates would be constructed to
allow closure of land access to all or portions of the RTA, depending on firing condition. The portion of
the MLA required to be closed to land access would depend on the alternative range configuration
selected, the ranges scheduled for use, and the potential access points into the operating ranges and SDZs.
This EIS/OEIS assumes access to the MLLA would be in accordance with Marine Corps safety regulations
and would vary depending on the type of training activity that is being conducted. As an example, live-
fire activities on proposed ranges would require limited access to the MLA on the eastern side of Tinian.
Access limitations and security requirements would be part of the standard operating procedures for all
ranges. The extent of fencing has not been determined, but roads would be gated and range control
personnel would survey the area for unauthorized people. Available monitoring capabilities would be
utilized to assure public safety during training events. Training units would have direct communications
with range control, and would fly a large red flag when the RTA was in use.

2342 Storage

No storage of equipment or ammunition would occur on the ranges. The training units would bring all
equipment, supplies, and ammunition necessary to conduct training. Units using the firing ranges would
provide their own ammunition for use on the ranges, and would be responsible for its transportation to
Tinian in accordance with DoD and U.S. Department of Transportation policies for movement of
materials with hazardous classification. The proposed ranges would require use of non-explosive
projectiles and small arms ammunition rated as class/division 1.4, for which “no explosive limit would be
placed on the storage of these items” (Navy 2007).

2343 Emergency Services

A fire management plan that would address the proposed action at Tinian is under development by
NAVFAC Pacific. Units using the proposed Tinian ranges would be required to plan for and have the
capabilities to respond to fires consistent with the fire management plan in preparation. Using units also
would be responsible for their own medical service using corpsmen and would secure access to a casualty
evacuation aircraft while training on Tinian. An aid station for range users would be established within
the bivouac area.

2.3.44 Civilian Range Access, Security, and Safety

Range roads are typically graded gravel roads with drainage and culverts as needed. Each of the ranges
depicted would have an access roadway from the existing adjacent road, with associated parking for
vehicles and space for assembly of training personnel. Ranges would include dirt or gravel access ways
for target emplacement and pick up. Parking areas are estimated at 0.5 ac (0.2 ha) and range roads are
estimated at 5 mi (8 km) for all four ranges combined.

Portions of the range area would not be accessible by non-participating personnel during training. There
would be sufficient lead-time before training to ensure range area clearance. Training periods would be
scheduled in advance with signs posted and published on a regular basis. To facilitate range safety,
ground access would be controlled through gates at existing roads. This would safeguard the public by
keeping them out of any areas where there are potential dangers while simultaneously maintaining access
to areas where training is not being conducted. This would ensure access to the National Historic
Landmark, northern beaches, and the IBB via 8" avenue. Broadway would be closed during training.
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However, the public can travel up 8" Avenue, check in with personnel manning the first access gate.
Once cleared by range control, they can proceed up 8" Avenue, checking in with each successive guard
point until clear of the training area. Prior to training, range flags would be raised and gates would be
closed and guarded. Interior portions of the range area (those affected by SDZs) would be inspected and
watches would be posted at a range observation site for boats and aircraft, with positive observation of the
sea and air space and having positive communications with range control.

During non-firing periods, the MLA could remain open to other approved civilian uses in accordance with
the RTA Management Plan.

It is estimated that civilian use and access to and through the RTA would be affected approximately 12 to
16 weeks per year. The limit of the restrictions would depend on the training uses scheduled.

e For use of the weapons ranges, the entire RTA or some parts would be closed for reasons of
safety. Potentially, denial of access would occur north of the existing Tinian Airport (West
Field) and south of the Shinto Shrine American Memorial Circle on Broadway including all
lands to the east, and east of 8th Avenue north of the Airport and south of Unai Chulu.

e For larger exercises, the entire RTA would be closed to use; however, access to the IBB
property would not be restricted.

e Periods of closure would last from a day before the scheduled event to ensure clearance,
through post-event clean up and transport to Guam.

e [t is anticipated that during periods of non-military use, the RTA could be available for other
civilian purposes consistent with RTA policies, subject to management restrictions to protect
public safety, property and the environment. These uses include the proposed landfill, the
proposed wastewater treatment plant, and agency personnel access for natural and cultural
resource surveys on Tinian. Periods of potential civilian use would need to be defined and
regulated within RTA management procedures.

2.3.5 Range Training Area Management

Because the RTA on Tinian is an enhancement to the existing range capabilities contained with the joint
range complex, the MIRC, the RTA on Tinian would be managed in accordance with MCO 3550.10,
Policies and Procedures for Range Training Area Management, which addresses safe, efficient, effective,
and environmentally sustainable use of the range area and other applicable service regulations including
U.S. Pacific Fleet and COMNAYV Marianas instructions that manage present range operations. These
policies and procedures would be reviewed and coordinated with Joint Region Marianas regional range
management. All service policies include the following:

e The goal of range control and management practices is to enhance the safe and realistic
training available to Operating Forces, and ensure viable RTAs for future generations of
Marines. Effective RTA management provides programs and funding to protect ranges while
ensuring compliance with environmental regulations.

e As part of RTA management and in coordination with COMNAYV Marianas (the present
range manager), the Marines would provide the following:

e A Range Safety Program to conduct or coordinate RTA safety, emergency response (medical
and fire), Explosive Ordnance Disposal, Training Mishap Investigations, safety training, and
range inspections.

o RTA procedures for scheduling, collecting utilization data and reporting range use.
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e Publication of advanced notice for periods of range use by providing notices to airman,
mariners, and the general public as required for safe RTA operations.

e Controls for RTA airspace in accordance with FAA regulations and agreements, with an
objective of use by multiple agencies with minimal interference and maximum safety.

e Management of movement and access into and within the RTA by monitoring and controlling
use of surface roads, shorelines and adjacent water areas, and airspace above the RTA.
Military personnel and civilian use of the RTA is subject to restrictions that may include
checking in and out, or maintaining communications with Range Control. Unauthorized entry
to affected portions of the RTA during training would be strictly prohibited.

e Maintenance of ranges, targets, and training devices.

Anticipated elements of the Training Area Management Plan are described in the subsections that follow.
2.3.5.1 Range Maintenance

Range maintenance, such as the activities described in Section 2.3.1.2, would be required to protect the
investment in range facilities, as well as for security, environmental management, and range operations.
Range maintenance would not be done by military personnel; it would be conducted by civilian
workforce via contractual agreements. Presently, ranges on Tinian are maintained by contract and
agreements with the Municipality of Tinian. These contractual agreements would be updated to include
maintenance of the proposed ranges.

Proposed activities for range maintenance include removing expended rounds from the ranges
periodically and transporting them to an appropriate recycling contractor or smelter in accordance with
appropriate regulations. Munitions expended at ranges would be entrapped in soil impact berms that
would be constructed in accordance with the specifications in Military Handbook 1027/3B, Range
Facilities and Miscellaneous Training Facilities Other than Buildings (Marine Corps No Date b). This
handbook addresses the required dimensions of the range and earthen berms for safe operation of the
ranges. In order to properly maintain the range berms, the Marine Corps would periodically shut down the
range, sift the expended rounds (i.e., ammunition fired from the weapons) from the soil on site, place the
soil immediately back on the berm face, and contain and transport expended rounds to a local recycling
contractor or smelter in accordance with all applicable regulations. Soils would be regularly evaluated and
maintained at a neutral pH level (6 to 8). To manage stormwater and control erosion, engineering controls
would be employed and grassy vegetation would be maintained on berms (but periodically would be
disrupted for sifting). A monitoring program would be implemented to identify any early indications of
lead movement and establish protocols for environmental protection if such indications are identified.

Field exercises, including bivouac, would be conducted in accordance with existing bivouac and field
exercise requirements in the MIRC. Water, waste, and other requirements for field activities are contained
in the MIRC operating procedures and Commander Navy Region (COMNAYV Marianas) Instructions.

2.3.52 Environmental Protection

The following standard operating procedures (SOPs) and best management practices (BMPs) would be
applied in the construction activities for the proposed ranges as well as in.

o Low Impact Development (LID) techniques would be incorporated into the range design to
reduce stormwater runoff using a combination of retention devices and vegetation for
stormwater management.
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A National Pollution Discharge Elimination System (NPDES) permit would be obtained for
construction activities that would require the preparation of a Stormwater Pollution
Prevention Plan (SWPPP). A SWPPP is a self-implementing plan for compliance with an
installation’s stormwater permit. It requires development of pollution prevention
measures/BMPs such as the use of check dams, diversion dikes/swales, silt fencing, etc. to
reduce and control pollutants in stormwater discharge. The included schedule of activities,
prohibition of practices, maintenance procedures, management practices, and engineering
controls intended to prevent or reduce pollution into receiving waters.

Water Quality Monitoring Plans are normally required as part of the water quality
certification process set forth in Section 401 of the Clean Water Act for construction
activities requiring Clean Water Act Section 404 or 10 permits from the U.S. Army Corps of
Engineers. Applied during the construction phase, Water Quality Monitoring Plans identify
ambient or control conditions and capture deviations from those conditions resulting from
construction activities. The Water Quality Monitoring Plan would include procedures for
reporting results and observations and provisions for corrective actions.

In the ongoing periodic training use and maintenance of the proposed ranges and bivouac activities, basic
environmental protection features that would be incorporated into the Training Area Management Plan
would include:

Fire condition monitoring for firefighting readiness and modification of training as
appropriate as part of RTA management procedures.

Unit-based fire fighting capacity to access range areas with appropriate equipment.

Specific regulations and information provided for using units to protect the environment as
part of RTA procedures.

Adherence to protective measures established in natural and cultural resource management
plans.

Ongoing adherence to COMNAV Marianas Instruction 3500.4 (COMNAYV Marianas 2000)
governing procedures for the use of training areas, ranges, and airspace operated and
controlled by COMNAYV Marianas. This guidance identifies specific land use constraints to
enable protection of environmental resources during military training (Navy 2009). In
addition, as part of the RTA procedures under MCO P3550.10, specific regulation and
information is provided for using units to protect the environment.

Ensuring that bivouac activities occur on previously disturbed sites.

Clear marking of ranges, bivouac areas, and transit routes necessary to reach these areas.
Restricting vehicular activities to designated/previously identified areas.

Adherence to existing policies and management activities to conserve soils, including
applicable SWPPP policies. Bivouac sites would be reviewed through processes established
in COMNAYV Marianas Instruction 3500.4, where erosion potential would be evaluated and
the designated installation Natural Resource Specialist involved in the process.

Composted or collected and consolidated all waste for transport to Guam.
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2.4 PROPOSED ACTION: AIRSPACE

FAA Order JO 7400.2G, Procedures for Handling Airspace
Matters (FAA 2008) does not require the establishment of Chapter 2:
Special Use Airspace (SUA) over small arms ranges. The 27
Marine Corps would manage the airspace overlying the
proposed ranges to ensure safety of nonparticipating aircraft.

Overview

2.2 Alternatives Analysis

Personnel at a range observation site would observe the Methodology
airspace overlying the ranges and associated vertical hazard 2.3 Proposed Action: Firing
distance. The personnel would have direct communications Training

with range control and would fly a large red flag when any
portion of the RTA was in use. All firing activities would cease
upon notification of impending or actual incursion of the 2.5 Alternatives
airspace by nonparticipating aircraft. Figure 2.4-1 depicts the

existing airspace in the vicinity. The activity that would need to

be de-conflicted in the airspace overlying the proposed ranges would consist of:

2.4 Proposed Action: Airspace

e Range vertical hazard distance: a vertical hazard distance of approximately 1,155 ft (352 m)
or less associated with the 5.56mm and 9mm weapons at the proposed ranges.

o Tinian Airport (West Field) operations: an average of 67 aircraft operations per day occurred
at Tinian Airport (West Field) for a 12-month period ending in May 2007 (FAA 2009a),
where current traffic pattern altitudes may be as low as 1,532 ft (467 m) above ground level
over the proposed RTA.

e Saipan International Airport: an average of 108 aircraft operations a day occurred at the
Saipan International Airport during the 12-month period ending in December 2005 (FAA
2009b). The instrument landing system approach to Saipan International Airport continually
descends from 2,100 ft (640 m) while over Tinian to the north of the proposed ranges (see
Figure 2.4-1) (FAA 2009b). The majority of the approaches to Saipan International Airport
use visual flight rules; the instrument landing system approach is used when weather
minimums are below visual flight rule approach criteria or in training on the instrument
landing system.

As stated above, no airspace changes are required in support of the proposed action. However, recent
mission changes, new aircraft, modifications to weapons delivery tactics, and enhanced training
requirements for existing military airspace users are among the other factors generating a need for
expanded, modified, or new MIRC SUA. DoD has determined that the most prudent approach to meeting
these integrated requirements is to conduct a comprehensive review of the existing SUA in order to
develop any new SUA requirements for all future service needs in the region of influence as well as
competing commercial and general aviation use requirements. It is assumed that a formal joint military
airspace proposal would be made to the FAA in the future, at which time a separate determination would
be made as to further environmental documentation requirements. Although it is possible that SUA may
be designated to overlie the proposed ranges in the future, if range requirements change, it is not part of
the proposed action evaluated in this EIS/OEIS.
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2.5 ALTERNATIVES

Three primary alternatives for the proposed action on Tinian that Chapter 2:
meet the purpose and need have been identified. In addition, the

no-action alternative is described (although the no-action 2.1 Overview

alternative would not accomplish the purposed and need, it is 2.2 Alternatives Analysis
included as required by the Council on Environmental Quality Methodology

(CEQ) regulations). The primary difference among alternatives
is the location and orientation of the firing ranges and associated
notional SDZs. Five security gates would be constructed as part
of the proposed action. The location of security gates would not 2.4 Proposed Action: Airspace
vary with alternative; there would be relatively the same
potential characteristics for closure and availability under all
action alternatives. Regardless of the alternative range
configurations, there are two options for the location of the
proposed range observation site.

2.3 Proposed Action: Firing
Training

2.5 Alternatives

The preferred alternative in this EIS/OEIS was evaluated to ensure it met the purpose and need as
outlined in Chapter 1. The Navy would not make its decision of which alternative it would implement
until the Record of Decision is signed at the conclusion of the NEPA process. Alternative 1 is the
preferred alternative for this component of the overall proposed action (see Figure 2.1-1).

2.5.1 Alternative 1 (Preferred Alternative)

As shown in Figure 2.5-1, all four ranges associated with Alternative 1 are in the south-central portion of
the MLA within the area delineated by 8th Avenue, 90th Street and Broadway. The Rifle KD Range, the
Automated Combat Pistol/Multipurpose Firearms Qualification Course, and Field Firing Range are
located along 90th Street and west of Broadway. All three are generally aligned to the north. The Platoon
Battle Course is located northwest of the other ranges and is generally aligned toward the northeast. All
four range footprints partially overlay the FAA Mitigation Area. The associated notional SDZs for these
ranges would overlap to a large extent. They would extend over the FAA Mitigation Area, DoD “No
Wildlife Disturbance” Mount Lasso escarpment area, and a segment of Broadway. No SDZs would
extend beyond land and into the ocean.
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25.2 Alternative 2

Under the Range Training Area Alternative 2 (Figure 2.5-2), no ranges would be located south of 90"
Avenue. The Field Firing Range location differs from all ranges in Alternative 1 because it is located east
of Broadway at the intersection with 90™ Avenue. The alignment is to the northeast. Unlike Alternative 1,
the range avoids the FAA Mitigation Area and the DoD “No Wildlife Disturbance” Mount Lasso
escarpment area. The Field Firing Range differs from Alternative 1 ranges and the other three Alternative
2 ranges in that the SDZ extends over the ocean.

The Rifle KD Range and Combat Pistol/Multipurpose Firearms Qualification Course would be located on
90™ Avenue and generally aligned to the north. Both range footprints would overlay the FAA Mitigation
Area. The associated notional SDZs for these two ranges would overlap to a large extent. They would
extend over the FAA Mitigation Area and the DoD “No Wildlife Disturbance” Mount Lasso escarpment
area. The Rifle KD Range SDZ would extend over Broadway, but the Combat Pistol/Multipurpose
Firearms Qualification Course would not. Neither of the SDZs would extend over the ocean.

The Platoon Battle Course would be located south of its Alternative 1 location. The orientation would be
aligned toward the northeast, similar to Alternative 1. Compared to Alternative 1, there would be more
range footprint encroachment on the FAA Mitigation Area. The SDZ for the Platoon Battle course
extends east across Broadway and overlaps the FAA Mitigation Area and the DoD “No Wildlife
Disturbance” Mount Lasso escarpment area.

The SDZs in Alternative 2 cover a greater surface area than Alternative 1 and are not limited to land.
253 Alternative 3

As shown in Figure 2.5-3, the Alternative 3 configuration is notably different from Alternatives 1 and 2
due to three of the ranges being sited south of 90" Avenue and north of West Field. These three ranges
are the Field Firing Range, Combat Pistol/Multipurpose Firearms Qualification Course and the Rifle KD
Range. All three ranges are sited along the southern MLA boundary and aligned generally to the north.
None of these range footprints is within the FAA Mitigation Area. The SDZs overlap. The Rifle KD
Range and the Combat Pistol/Multipurpose Firearms Qualification Course overlap the FAA Mitigation
Area, but not the No Disturbance Area. The Field Firing Range SDZ encroaches on both restricted areas.

The Platoon Battle Course would be sited as described in Alternative 2, above 90™ Avenue. The
alignment is to the northeast and the footprint encroaches on the FAA Mitigation Area. The SDZ
encroaches on both restricted areas and overlap with the other three ranges.

None of the SDZs under Alternative 3 extend into the ocean. The surface area affected by ranges under
Alternative 3 is less than the other two alternatives.

254 No-Action Alternative

Under the no-action alternative, no new construction or new training activities associated with the Marine
Corps relocation to Guam would occur in Tinian/CNMI to meet training needs and requirements in
support of the proposed action. The purpose and need for training in Tinian/CNMI as described in
Chapter 1 would not be met.
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CHAPTER 3.
GEOLOGICAL AND SOIL RESOURCES

3.1 AFFECTED ENVIRONMENT

3.1.1 Definition of Resource

This chapter discusses existing conditions and assesses how the proposed Guam Relocation action
alternatives would potentially affect geological and soil resources within the region of influence (ROI) for
Marine Corps training on Tinian. Geology describes the surface and subsurface materials of which a land
area is composed, including soils and rocks. The characteristics of soils and underlying rocks include
stability, slope, compatibility, shear strength, and productivity. Discussions of this resource area typically
identify existing geological conditions and determine how action alternatives would likely affect
geological and soil resources. Because geology and soils relate to the physical foundation of Tinian, the
proposed land uses associated with the action alternatives would affect characteristics of erosion and
surface changes (such as land clearing, slope cuts) but not the overall geological and soil conditions.
Instead, geology and soils considerations are more pertinent with respect to the placement or location of a
particular land use; for example, a sinkhole could provide an obstacle to establishing a housing land use.
Consequently, the geological and soil characteristics of an area would have impact on the proposed action
as well as the proposed action impacting the geology.

The geology of individual islands in the Marianas is largely dependent on the degree of recent volcanism.
The older islands, including Tinian, generally consist of a volcanic core covered by coralline limestone in
layers up to several hundred meters thick. As the original volcanoes subsided beneath the ocean surface,
coral formations grew, ultimately forming the limestone caps on these southern islands. 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 volcanic activities or erosion.

312 Tinian
3.1.2.1 Topography

Topography comprises the natural and man-made features of a place or region that shows relative
positions and elevations. Topography generally dictates the suitability of land for building purposes, and
can be a major factor in defining an appropriate use of an area.

Tinian is a series of limestone plateaus separated by steep-slopes and cliffs (Young 1989a). The five
major plateaus are generally level and undulating. In the northern part of Tinian, the ground surface
slopes gently, increasing in elevation slightly from west to east. In the northern part of the central plateau
is a highland containing one of the highest elevations on Tinian, Mount Lasso, at 531 feet (ft) (162 meters
[m]) above sea level. The north-central highland rises within the northern part of the central plateau,
halfway between the east and west coasts. The highest point of the north-central highland is 545 ft (166
m). The only point higher on Tinian is on the southeastern ridge. The northern lowland generally is flat
with an elevation of 100 ft (30 m) (United States Army Corps of Engineers [USACE] 2007).

The central plateau extends northward and comprises all of central, and some of the northern part of
Tinian. The central portion of Tinian is a plateau isolated by steep slopes due to the north-south oriented
faults. A broad depression separates the central plateau from the ridge covering the southeastern edge of

VOLUME 3: MARINE CORPS — TINIAN 3-1 Geological and Soil Resources



Guam and CNMI Military Relocation Draft EIS/OEIS (November 2009)

Tinian. The ridge includes the highest elevation on Tinian, Kastiyu, at 614 ft (187 m) above sea level
(Stafford et al. 2004).

The southeastern ridge is the highest part of Tinian. The ridge consists of a north and south ridge that is
separated by a gap near the midpoint. Steep slopes and cliffs rise up to 500 ft (15 m) from the southeast
boundary of the ridge. Figure 3.1-1 shows the topography of Tinian.

3.1.2.2 Geologic Units

A geologic unit is a volume of rock or ice of identifiable origin and age range that is defined by the
distinctive, dominant, easily mapped and recognizable physical characteristics and features that
characterize it. Figure 3.1-2 shows the geology of Tinian.

Volcanic

Tinian is located on the Mariana Ridge, a volcanic arc approximately 100 miles (mi) (160 kilometers
[km]) west of the Mariana Trench. This ridge was formed as a result of subduction of the Pacific Plate
under the Philippine Plate. The foundation of the island of Tinian is volcanic rock that is covered in
limestone over most of its surface, with exposed volcanic rock found only in two small, isolated places
due to extensive weathering (Young 1989a). The volcanic rock has low permeability due to its texture and
density.

Limestone

Tinian is composed mainly of coralline and algal limestone overlying volcanic tuff and breccias. The
limestone tends to be highly permeable due to its high porosity (Gingerich 2003). Uplifting has occurred
as demonstrated by the presence of high-angle normal faults (Stafford et al. 2004).

There are two main limestone formations on Tinian: Tagpochau and Mariana. Tagpochau Limestone
covers approximately 16% of Tinian’s surface and is composed of three rock types: detrital (majority of
the formation), argillaceous, and sandy. It is composed mainly of biogenic calcium carbonate fragments
and calcite cement. The Mariana Limestone covers approximately 83% of the Tinian’s surface and is
composed of seven rock types: constructional coralliferous, constructional algal, detrital coralliferous,
detrital shelly, detrital Halimeda, detrital argillaceous and detrital undifferentiated. In the coastal regions,
these deposits are overlain by Holocene limestone, developing sands and gravels, and reefs (Stafford et al.
2004).

Most of the shoreline consists of 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.

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.
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Karst Geology

Karst is a distinctive topography formed by dissolution of underlying soluble rocks by surface water or
groundwater. Karst geology occurs when rainwater dissolves carbonate rocks, such as limestone, causing
voids including epikarst, sinkholes, and caves in the surface and subsurface. Limestone is a soluble rock,
primarily composed of calcium carbonate. Mylroie et al. (1999) discusses karst geology on Guam,
including epikarst, sinkholes, and caves. Epikarst is defined as the upper layer of eroded rock,
characterized by rough surfaces, little soil, and small cavities. Epikarst acts as a medium for flow of
surface water to the aquifer below, either by diffusion or through pits connected directly to the
groundwater. Unsaturated epikarst may provide a large amount of water storage in voids. The fast flow of
water through the joints and planes of the epikarst does not allow for adsorption, uptake, or microbial
processes to remove pollution from groundwater (Islam 2005).

Surface karst features on Tinian include epikarst, closed depressions, caves and freshwater discharge
features (Stafford et. al. 2005). Epikarst is present in all carbonate rocks, such as limestone, on Tinian and
its characteristics vary based on nearness to the coast. Coastal epikarst is jagged as a result of the effects
of sea spray; surface features become less extreme moving inland (Stafford et al. 2005).

There are three main types of closed depressions found on Tinian: dissolutional, constructional, and
human made or modified. Dissolutional depressions are the result of carbonate rock dissolving in surface
water. Constructional depressions are formed during carbonate rock formation or as a result of faulting.
Human made or modified depressions are the result of excavations such as quarries, borrows pits, and
landfills. A karst survey identified 20 closed depressions on Tinian: seven dissolutional, eight
constructional, and five human made or modified (Stafford et al. 2005). Construction activities are major
sources of karst collapse that occurs when material overlying the karst geologic formations subsides down
along the karst cavity. Sinkholes can occur as a result of excavation, change of drainage patterns, and
lowering of groundwater (Islam 2005). Soil disturbance from construction causes deposits to form in
openings near the bedrock surface that get heavier when saturated, causing the underlying structure to
collapse. Sinkholes are not only relevant to geological processes, they can potentially be of cultural
significance, housing archaeological resources.

Subsurface karst on Tinian includes three types of caves: mixing zone, fissure, and contact. Mixing zone
caves, the most common form on Tinian, are globular interconnected chambers that form where different
waters meet, such as the interface of the fresh groundwater lens and the underlying salt water. Fissure
caves form along faults fractures and joints and may act as a conduit for infiltration of surface water to
groundwater. Contact caves develop when surface water is channeled into the subsurface (Stafford et. al.
2005).

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. There
are two types of freshwater discharge features on Tinian: seeps and springs. Seeps are releases of
freshwater along the surface on beaches. Springs are discharges at rock interfaces and fractures. Three
seeps and 14 springs were identified on Tinian (Stafford et al. 2005).

3.1.2.3 Soils

Soils on Tinian are categorized as: lowland, volcanic upland, or limestone upland. Soils developed on
volcanic rock tend to be poorly drained clays, while soils developed on limestone are usually shallow and
highly porous. Soil classes across Tinian were identified by the United States Department of Agriculture
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(USDA) Soil Conservation Service in 1985 (Young 1989a). Table 3.1-1 describes soil characteristics for

soils found across Tinian. Figure 3.1-3 depicts the soil types found across Tinian.

Table 3.1-1. Soils Across Tinian

. . L Runoff - Erodibility .
Soil Class Soil Description Rate Permeability Factor (K) Location
Moderately deep, very
Mesei variant poorly drained, level soils 1.5-5.0 0.05 Lowlands
in depressions.
drained Tevelto nearly Coastal
Shioya . Y Slow 15.0-50 0.15 Limestone
level soils; on coastal
Sands
strands.
Very shallow to very
deep, excessively drained,
Takpochao . levels to gently sloping 1.5-5.0 0.15 Lowlands
variant — Shioya .
soils; on coastal strands
and plateaus.
Shallow, well drained,
Banaderu — nearly level to moderately 15-50 0.20 Limestone
Rock outcrop steep soils and rock ' ' ’ Plateaus
outcrops.
Very shallow and
. shallow, well drained, .
Chinen - Limestone
nearly level to strongly 1.5-5.0 0.10
Takpochao . . Plateaus
sloping soils; on plateaus
and side slopes.
Chinen — Urban Shallow, well dyamed, Limestone
nearly level soils and 1.5-5.0 0.15
Land Plateaus
urban areas.
Shallow and moderately
Dandan — deep, well drained, nearly Limestone
. . 1.5-5.0 0.15
Chinen level to strongly sloping Plateaus
soils.
Deep and very deep, well .
Kagman - drained, nearly level to 05-1.5 0.15 Limestone
Saipan ; . Plateaus
strongly sloping soils.
Very shallow, well Limestone
Luta drained, nearly level to 5.0-15 0.10
: . Plateaus
strongly sloping soils.
Moderately deep and very
Saipan — deep, well drained, nearly 15-50 0.15 Limestone
Dandan level to gently sloping ‘ ‘ ' Plateaus
soils.
Moderately deep, well
Laolao - Akina | drained, strongly sloping 15-5.0 0.15 Uplands
to steep soils; on volcanic
uplands.
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Table 3.1-1. Soils Across Tinian

Runoff
Rate

Erodibility

Factor (K) Location

Soil Class Soil Description Permeability

Shallow and very
shallow, well drained,
strongly sloping to
extremely steep soils and
rock outcrop; on
limestone escarpments.

Rock outcrop —
Takpochao —
Luta

1.5-5.0 0.10 Uplands

Shallow, well drained,
strongly sloping to
extremely steep soils and
rock outcrop; on
limestone escarpments
and plateaus.

Takpochao —
Chinen — Rock
outcrop

1.5-5.0 0.15 Uplands

Very shallow to very
deep, well drained,
moderately steep to Slow 05-15 0.20 Volcanic

extremely steep soils; on Uplands

strongly dissected

mountains and plateaus.

Agfayan

Shallow, deep and poorly
drained, and found on Medium 0.02—05 015 Limestone
steep slopes: plateaus and Uplands

hills.

Chacha

Source: Young 1989a.

Soil types and characteristics often dictate the potential for soils to erode. The USDA defines soil erosion
as “the removal of material from the surface soil, which is the part of the soil having an abundance of
nutrients and organic matter vital to plant growth”. Natural causes of erosion include wind and water, but
humans can worsen erosion particularly by construction projects (Muckel 2004).

During construction, grading and filling are often required; this may reduce soil quality that in turn may
affect plant growth and runoff. When topsoil is removed, biological activity decreases, as does the
presence of organic matter and plant nutrients, thereby affecting plant nutrition, control of pests and
disease, water infiltration, and resistance to erosion. Compaction also typically occurs at construction sites
and can also increase erosion potential. Compaction occurs when vehicles drive on and off a construction
site and compact the soil beneath it. Compaction can lower rates of water infiltration and inhibit plant
growth, both increasing runoff. Typically, construction vehicle tires track mud onto streets and roadways,
thereby increasing runoff. It has been reported that erosion potential on construction sites are
approximately 100 times greater than on agricultural land (Muckel 2004).

Although construction activities are confined to a particular area, the effects of soil erosion can extend
offsite beyond the construction zone. The eroded soil becomes a major source of sediment and increased
water runoff, thus creating nonpoint source pollution problems. Sediment can clog storm drains, reduce
the volume of reservoirs, and add sediment and nutrients to various water bodies (Muckel 2004). Once in
a water body, the sediment can smother filter feeding organisms of the reef, and drastically reduce light
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penetration into the water column. Silt often covers the ocean floor with a soft layer unsuitable for some
bottom-dwelling plants and animals.

Erosion potential varies with depth from the surface. The erosion potential is divided into K and T
(see discussion below) that are factors in the Universal Soil Loss Equation (USLE). Young (1989a) uses
the USLE to describe physical and chemical properties of soils. The equation was created to predict the
long term average annual rate of erosion on a field slope based on rainfall patterns, soil type, topography,
crop system, and management practices. USLE predicts the amount of soil loss that results from sheet or
rill erosion on a single slope. Sheet erosion describes uniform removal of soil in thin layers, while rill
erosion is the removal of soil by condensed water running through small streams.

Table 3.1-1 shows erosion factors denoting the vulnerability of a soil type to erosion. The value is based
on percentage of silt, fine sand, sand, and organic matter, soil structure and permeability. The higher the
“K” value in the table, the more susceptible the soil is to erosion (Young 1989a). The table shows that
Banaderu soils have the highest K values (0.20) and are the most vulnerable to erosion.

3.1.2.4 Geologic Hazards and Seismicity

Seismic Activity

The Earth is made up of approximately a dozen major tectonic plates and multiple minor plates. Tectonic
plates are the large, thin, relatively rigid plates that move next to one another on the outer surface of the
Earth. The Earth’s tectonic plates are constantly moving; however, not at equal rates. The fastest plate
moves 15 centimeters (6 inches ) a year and the slowest at less than 2.5 centimeters (0.9 inches) per year
(United States Geological Service [USGS] 2008). Many geological phenomena, such as earthquakes,
tsunamis, and volcanic eruptions, originate in areas where plates meet (USGS 2008). Due to movement of
these lithospheric plates, Tinian is vulnerable 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 8.1 on the Richter scale (Pacific Air
Force [PACAF] 2006). Earthquake activity is common across the entire Mariana Island chain (Lander et
al. 2002). Earthquake is a term used to describe the sudden slip of a fault that results in ground shaking
and radiated seismic energy caused by the slip, volcanic or magmatic activity, or other sudden stress
changes in the earth (USGS 2008). Faults, the cause of seismic activity, zigzag across Tinian and are the
result of collisional stresses and rock failure, where the Philippine Plate and the Pacific Plate converge
(Siegrist et al. 1998). A fault is defined as a bedrock fracture along opposite sides that have moved. Fault
activity on Tinian can be inconsistent and unpredictable, and ultimately dependent on the angle that the
Philippine Plate collides with the Pacific Plate, the rate of subduction, and the dip in the Benioff Zone
(Siegrist et al. 1998). The USGS defines the Benioff Zone as a dipping flat zone of earthquakes produced
by the interaction of a down going oceanic crustal plate with a continental plate. These earthquakes can be
produced by: (1) a slip along the subduction thrust fault, or (2) a slip on faults within the down going
plate as a result of bending and extension as the plate is pulled into the mantle.

Fault types differ across Tinian. Normal faults, or Dip-slip faults, are inclined fractures where the blocks
have mostly shifted vertically. If the rock mass above an inclined fault descends, the fault is termed
normal; however, if the rock above the fault ascends, the fault is termed reverse (USGS 2008). Strike-slip
faults are vertical (or nearly vertical) fractures where the blocks have mostly moved horizontally. If the
block opposite an observer looking across the fault moves to the right, the slip style is termed right lateral;
if the block moves to the left, the motion is termed left lateral. Tinian can be separated into five areas
based on the locations of the high-angle faults: Northern Lowland, North-Central Highland, Central
Plateau, Median Valley, and Southeastern Ridge (Stafford et al. 2005).
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Landslides

The effects of an earthquake are typically local, but can also affect areas beyond its origin. Local effects
can include slope failures and landslides, predominantly in limestone terrain. The weather on Tinian,
mainly tropical, rapidly weathers and easily erodes the volcanic rock found on the island. Slope
destabilization and landslides often occur from a combination of natural events, and seismic activity
usually destabilizes a slope. When destabilization is followed by heavy rainfall, the destabilized slope is
saturated, and mudflows result (GovGuam 2008).

Potential landslide occurrence depends on local geology, the angle of a slope, groundwater elevations,
rainfall, and local geologic structures (e.g., faults and joints). The most appropriate approach to defining
landslide hazard risks on Tinian involves determining the vulnerability of an area based on geologic units
mapped at the surface. Such vulnerability has been determined by the geology and the slope angle of the
various specific areas on the island. Tinian does not have a Hazard Mitigation Plan. However, the Guam
Hazard Mitigation Plan uses these two factors to develop a qualitative rating of the potential of an area for
a landslide to occur. The potential ratings in the Guam Hazard Mitigation Plan are expressed as high,
moderate to high to moderate and low (Table 3.1-2).

Table 3.1-2. Risk Potential for Landslides to Occur

Slope Angle Potential Risk of Landslide
Less than 5% Low potential regardless of geologic deposits
30% or more Moderate to high

The overall likelihood for landslides to occur on Tinian is generally low. The consolidated nature of the
limestone and volcanic units reduce the potential for slope failure. Steep slopes can be found on the sea
cliffs and cliff faces at the coastline along the perimeter of the island, and along the northeastern flanks of
Mount Lasso. The remainder of northern Tinian is primarily flat.

Liquefaction

Another effect of seismic activity is liquefaction, a process where water-saturated sediment temporarily
loses strength and acts as a fluid (USGS 2008).

Certain conditions and geological units are more susceptible to liquefaction than others. Geologic
information and historical occurrences are the only data available to determine susceptibility to
liquefaction. The limestone and volcanic geologic units are not usually susceptible to liquefaction as they
are consolidated. There is no fill on the island of Tinian.

Tsunamis

Earthquakes and landslides can cause big wave events called tsunamis. A tsunami is a sea wave of local
or distant origin that results from large-scale seafloor displacements associated with large earthquakes,
major submarine slides, or exploding volcanic islands (USGS 2008). Tinian is susceptible to tsunamis
because of the volcanoes to the north and the Marianas Trench to the east, which has a history of large
seismic events. Three tsunamis, in 1849, 1892, and 1993 have caused damage. According to Lander et al.
(2002), the impacts of a local tsunami would most likely occur on Guam’s east coast, due to the eastern
location of the Mariana Trench, the origin of many local earthquakes. Because of the proximity, one can
assume the same is true of Tinian. If a tsunami has a southern origin it can impact both the west and east
coast of Tinian (Lander el al. 2002). There are no published probability statistics for tsunamis occurrences
on Tinian.
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The band of coral reef that surrounds Tinian provides protection from tsunamis, and the steep slope of the
ocean floor surrounding the island lowers the risk of significant wave run-up.

The Pacific Tsunami Warning Center considers the tsunami evacuation safety zone to be above 30 ft (9.4
m) elevation and over 100 ft (31 m) inland. Tinian is recognized as Tsunami Ready and Storm Ready by
the National Weather Service. To qualify as a Tsunami Ready community, a community must:

o Establish a 24-hour warning point and emergency operations center

o Create a system that monitors local weather and ocean conditions

e Develop multiple ways to receive tsunami and severe weather warnings, and alert the public
in a timely manner

e Develop a formal hazard plan and conduct emergency exercises

e Promote public readiness through community education

3.2 ENVIRONMENTAL CONSEQUENCES

3.2.1 Approach to Analysis
3.2.1.1 Methodology

The methodology for identifying, evaluating, and mitigating impacts to geology and soil resources has
been established through geologic and soil studies and reports, along with federal statutes and regulations,
including state and local building codes and grading ordinances. This assessment of geology was
conducted by reviewing available literature including previously published National Environmental
Policy Act (NEPA) documents for actions in the Mariana Islands Range Complex (MIRC) and
surrounding area. A site-specific geotechnical investigation was not undertaken for this Environmental
Impact Statement/ Overseas Environmental Impact Statement (EIS/OEIS). Geologic and soil impacts
would include any resulting effects that the proposed action would have on the geology and soils of each
geographic area as described in the previous affected environment section. Geology and soils may affect
the placement or location of a land use as well; the geological and soil characteristics of an area would
have an impact on the proposed action rather than the proposed action impacting the geology. Analysis of
topography, soil, and vegetation was completed during site characterization using Light Detection and
Ranging (LIDAR) Contour Data, geotechnical reports, and site visits to ensure minimal impacts to
geological and soil resources.

Project effects can take place during construction and during operations and may include:
Construction

e Cut and fill activities leading to soil erosion

e Removal of vegetation and landscaping leading to soil erosion
e Use of heavy equipment resulting in soil compaction

e Impacts to karst topography

Operation

e Impervious surface increase resulting in increased soil erosion

e Vehicle movements resulting in increased soil erosion

e Troop movements resulting in increased soil erosion

e Munitions impacts resulting in soil and subsurface contamination

e Explosive detonations resulting in soil and subsurface contamination
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e Fires resulting in reduced vegetation and increased soil erosion

The potential effects of these activities and their significance within the areas of occurrence under the
proposed action are described below. The analysis of potential impacts to geology and soils considers
both direct and indirect impacts. Direct impacts result from physical soil disturbances or topographic
alterations, while indirect impacts include risks to individuals from geologic hazards.

Construction activities are major sources of karst collapse that can occur as a result of excavation, change
of drainage patterns, and lowering of groundwater (Islam 2005). Soil disturbance from construction
causes deposits to form in openings near the bedrock surface that get heavier when saturated, causing the
underlying structure to collapse.

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. Increased soil erosion also may indirectly
impact water quality and aquatic ecosystems. Potential impacts to these resources are described in
Chapter 4 Water Resources; Chapter 10 Terrestrial Biological Resources; and Chapter 11 Marine
Biological Resources of this volume.

Applicable Regulatory Standards

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

Per the CNMI Wastewater Treatment and Disposal Rules and Regulations, a Class I Aquifer Recharge
Area is defined as an “area contributing surface infiltration to a geologic formation, or part of a formation,
that is water bearing and that currently transmits, or is believed capable of transmitting water to supply
pumping wells or springs.” It is inferred from mapping of the freshwater lens, that most of the proposed
project area lies within a Class I Aquifer Recharge Area. Groundwater aquifers on Tinian and Rota are
vulnerable to contamination by substances introduced onto the soil surface because the porous soil and
underlying limestone do not significantly impede the passage of contaminants to the shallow aquifers.
Seismic, liquefaction ,and ground shaking are reduced by following Unified Facility Code (UFC) 3-31-
04, that provides the Department of Defense (DoD) requirements for:

e Earthquake-resistant design for new buildings

o Evaluating and rehabilitating existing buildings for earthquake resistance

¢ Guidance on applying seismic design principles to specialized structural and non-structural
elements

The new UFC adopts the seismic design provisions of the 2003 International Building Code for use in
DoD building design.

3.2.1.2 Determination of Significance

For geology and soils, the significance of potential project impacts is determined by subjective criteria, as
well as by regulatory standards. 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. To be considered a significant impact, the following factors are considered for each
project area:
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e Increased rate of erosion and soil loss from physical disturbance

e Reduced amounts of productive soils

e Loss of vegetation

e Alteration of surrounding landscape and affect on important geologic features (including soil
or rock removal and filling of sinkholes)

e Diminished slope stability

o Increased vulnerability to a geologic hazard (e.g., seismic activity, tsunami, liquefaction), and
the probability that such an event could result in injury

3213 Issues Identified During Public Scoping Process

As part of the analysis, concerns relating to geology and soils resources that were mentioned by the
public, including regulatory stakeholders, during scoping meetings were addressed. These include:

¢ Implementing erosion control measures for construction and post construction phases
e Ensuring the proper permitting and local government clearances are sought where applicable

3.2.2 Alternative 1 (Preferred Alternative)
3221 Tinian
Construction

On Tinian, construction of the ranges would occur within the Military Lease Area (MLA). The MLA
encompasses 15,353 acres (ac) (6,213 hectares [ha]). In order to streamline development of a construction
estimate for the training ranges and supporting activities, each individual item was assigned to a
“prototype” element, with complete construction estimates developed for a representative sample of each
of the prototypes.

Construction of ranges and berms would change the landscape and disturb and compact topsoil in the
developed areas. The total area of disturbance for the four proposed ranges is 225 ac (91 ha). Although
construction footprints would be minimal, it is assumed the full area would be graded or cleared of
vegetation. These disturbances would temporarily increase localized erosion during the construction
phase, but would not be likely to have a long-term impact on soil resources. The soils in the area are not
considered productive agricultural soils. Vegetation that is lost during the construction phase would return
to the ranges upon completion of construction. None of the proposed range locations lie over the
Takapochao Limestone that holds the main drinking water supply for Tinian, so compaction of soils
would not affect infiltration of surface water into the groundwater. The proposed ranges lie over Mariana
Limestone that would be disturbed in areas during the construction process, but are unlikely to have long-
term significant impacts to underlying limestone. Topography is flat, thus slope stability would not be
diminished. Therefore, Alternative 1 would result in less than significant impacts to unique geologic
resources and would not result in significant soil erosion or compaction, or loss of productive soils.

The action area is located in an area with karst geologic features that are of concern for the construction
and operation of these facilities. Construction planning would ensure that construction did not occur over
unstable karst features to prevent collapse and unnecessary compaction. If sinkholes are discovered
during geotechnical investigation, buildings would be moved to avoid them and a buffer zone of
vegetation would be left around it to prevent further erosion or expansion. Sinkholes would not be
affected by construction activities. Therefore, Alternative 1 would result in less than significant impacts to
unique geologic resources.
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Standard Operating Procedures (SOPs) and a Storm Water Pollution Prevention Plan (SWPPP) as
required by the National Pollutant Discharge Elimination System permit would be implemented to
minimize impacts. The construction SOPs would include requirements for stormwater compliance with
stormwater Best Management Practices (BMPs), including the SWPPP, to ensure that all aspects of the
project construction would be performed in a manner to minimize impacts during construction activity. A
description of the standard BMPs and resource protection measures required by regulatory mandates can
be found in Volume 7. Implementations of measures noted in the geology and soils column would prevent
erosion, thus there would be minimal impacts from soil erosion. A more detailed explanation of
regulatory permitting requirements may also be found in Volume 8.

Operation

The ranges would not contain additional impervious surfaces such as facilities or concrete pads, so the
surface water would still be able to infiltrate into the ground during rain events. None of the proposed
range locations lie over the Takapochao Limestone that holds the main drinking water supply for Tinian,
so compaction of soils during training activities would not affect infiltration of surface water into the
groundwater. Also, training activities would be conducted with established procedures aimed at
minimizing topsoil loss, soil compaction and erosion. Therefore, Alternative 1 would result in less than
significant impacts to unique geologic resources and would not result in significant soil erosion or loss of
agriculturally productive soil. Erosion potentials for soil found in north Tinian are all slight and can be
found in Table 3.2-1.

Table 3.2-1. Tinian Soil Erosion Potential at Proposed Sites

Soil Type Location Erosion Potential
Saipan Clay, 0-5% slope Platoon Battle Course Slight
Dandan-Chinen Complex, 0-5% slope Platoon Battle Course Slight
Dandan-Chinen Complex, 5-15% slope Platoon Battle Course Slight
Dandan-Chinen-Pits Complex, 0-5% slope Platoon Battle Course Slight
Dandan-Chinen-Pits Complex, 5-15% slope Platoon Battle Course Slight
Dandan-Chinen Complex, 0-5% slope Automated Field Fire Range Slight
Dandan-Chinen-Pits Complex, 5-15% slope Automated Field Fire Range Slight
Chinen-Urban Land Complex, 0-5% slope Automated Combat Pistol Fire Slight
Chinen-Urban Land Complex, 0-5% slope Rifle Known Distance Slight
Chinen-Clay Loam, 0-5% slope Rifle Known Distance Slight
Chinen-Clay Loam, 5-15% slope Rifle Known Distance Slight
Chinen-Rock Outcrop Complex, 15-30% slope Rifle Known Distance Moderate
Dandan-Saipan Clay, 0-5% slope Rifle Known Distance Slight
Takpochao-Rock Outcrop Complex, 30-60% slope Rifle Known Distance Slight

Source: Young 1989b.

Munitions and explosive detonations could potentially result in soil contamination. However, the
unexploded ordnance management policies require containment and frequent disposal of these munitions
in firing ranges. Proposed activities for range maintenance include removing expended rounds from the
ranges periodically and transporting them to an appropriate recycling contractor or smelter in accordance
with appropriate regulations. Therefore, there would be minimal potential for soil or subsurface
contamination. There is potential for ordnance-ignited wildfires that could impact soil and geological
resources. The potential for erosion would depend on how much land area is burned. However, a fire
management plan that would address the proposed actions at Tinian is under development by NAVFAC
Pacific (NAVFAC Pacific 1997). Units using the proposed Tinian ranges would be required to plan for
and have the capabilities to respond to fires consistent with the fire management plan in preparation. This
would include fire condition monitoring for firefighting readiness, modification of training as appropriate

VOLUME 3: MARINE CORPS — TINIAN 3-14 Geological and Soil Resources



Guam and CNMI Military Relocation Draft EIS/OEIS (November 2009)

as part of RTA management procedures, and unit-based fire fighting capacity to access range areas with
appropriate equipment. Topography or landscape features would not be changed substantively by the
proposed action. Topography is flat, thus slope stability would not be diminished. The action area is
located in an area with karst geologic features that are of concern for the construction and operation of
these facilities. Operations would not occur over unstable karst features. There would be no loss of
productive soils or vegetation. Therefore, Alternative 1 would result in less than significant impacts to
unique geologic resources and would not result in significant soil contamination, erosion or compaction.

Although Tinian is located in a potentially active seismic zone, the hazards associated with earthquakes,
fault rupture, slope instability and liquefaction would be minimized during construction. The Alternative
1 proposed ranges are to be located on a relatively flat area that would not be subject to slope instability.
The predominant limestone bedrock is not vulnerable to liquefaction. Due to the limited duration of
operational activities (1 week per month on average), exposure potential to seismic ground shaking and
fault rupture would be minimal. Therefore, Alternative 1 would result in less than significant impacts
associated with geologic hazards.

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.

3222 Summary of Alternative 1 Impacts
Table 3.2-2 summarizes Alternative 1 impacts.

Table 3.2-2. Summary of Alternative 1 Impacts

Project

iz Activities

Project Specific Impacts

e Alternative 1 would result in minimal impacts to topography by changing the
landscape on Tinian.

¢ Sinkholes would be avoided and a buffer zone of vegetation would be left
around it to prevent further erosion or expansion at any sinkholes found. There
would be minimal impact to sinkholes under Alternative 1.

¢ Soil disturbances and loss of vegetation would cause increased rate of erosion
and soil loss from physical disturbance at all proposed construction areas under
Alternative 1. Minimal impacts would occur with the use of BMPs.

¢ Soil types impacted would not be agriculturally productive soils, thus minimal
impacts to soil resources would occur.

Construction
Tinian

e Less than significant impacts to geological and soil resources would result from

Operation ;
operations.

3223 Alternative 1 Potential Mitigation Measures
No mitigation measure are necessary for Alternative 1.
3.23 Alternative 2

3.2.3.1 Tinian

Alternative 2 involves a different configuration of the proposed ranges than Alternative 1. However,
geological resources conditions (topography, geologic units, erosion potential, and geological hazards) are
similar..

Construction

Impacts to soil and geological resources during construction would not differ from those of Alternative 1.
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Operation

Impacts to soil and geological resources during construction would not differ from those of Alternative 1.

3232 Summary of Alternative 2 Impacts

Table 3.2-3 summarizes Alternative 2 impacts.

Table 3.2-3. Summary of Alternative 2 Impacts

Area

Project
Activities

Project Specific Impacts

Tinian

Construction

Alternative 2 would result in minimal impacts to topography by changing
the landscape on Tinian.

Sinkholes would be avoided and a buffer zone of vegetation would be left
around it to prevent further erosion or expansion at any sinkholes found.
There would be minimal impact to sinkholes under Alternative 2.

Soil disturbances and loss of vegetation would cause increased rate of
erosion and soil loss from physical disturbance at all proposed construction
areas under Alternative 2. Minimal impacts would occur with the use of
BMPs.

Soil types impacted would not be agriculturally productive soils, thus
minimal impacts to soil resources would occur.

Operation

Less than significant impacts to geological and soil resources would result
from operations.

3233 Alternative 2 Potential Mitigation Measures

No mitigation measure are necessary for Alternative 2.

3.24 Alternative 3
3.2.4.1 Tinian

Alternative 3 differs from Alternative 2 due to relocation of the Platoon Battle Course.

Construction

Impacts to soil and geological resources during construction would not differ from those of Alternative 1.

Operation

Impacts to soil and geological resources during operations would not differ from those of Alternative 1.

3242 Summary of Alternative 3 Impacts

Table 3.2-4 summarizes Alternative 3 impacts.
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Table 3.2-4. Summary of Alternative 3 Impacts

Project

hiree) Activities

Project Specific Impacts

Construction
Tinian

Alternative 3 would result in minimal impacts to topography by changing
the landscape on Tinian.
Sinkholes would be avoided and a buffer zone of vegetation would be left

around it to prevent further erosion or expansion at any sinkholes found.
There would be minimal impact to sinkholes under Alternative 3.

Soil disturbances and loss of vegetation would cause increased rate of
erosion and soil loss from physical disturbance at all proposed construction
areas under Alternative 3. Minimal impacts would occur with the use of

BMPs.

minimal impacts to soil resources would occur.

Soil types impacted would not be agriculturally productive soils, thus

Operation

from operations.

Less than significant impacts to geological and soil resources would result

3243

Alternative 3 Potential Mitigation Measures

No mitigation measure are necessary for Alternative 3.

3.2.5

No-Action Alternative

Under the no-action alternative, Marine Corps units would remain in Japan and not conduct additional
training on Tinian. No construction, dredging, training, or operations associated with the military
relocation would occur and the Marine Corps would not meet readiness, mission and international treaty
obligations. Existing operations on Tinian would continue. Therefore, the no-action alternative would not
have significant impacts to geologic resources.

3.2.6

Summary of Impacts

Table 3.2-5 summarizes the potential impacts of each action alternative and the no-action alternative. A
text summary is provided below.

Table 3.2-5. Summary of Impacts

Alternative 1

Alternative 2

Alternative 3

No-Action Alternative

Topography

LSI
e Alternative 1 would
result in minimal
impacts to topography

LSI

Alternative 2 would result
in minimal impacts to
topography by changing

LSI

Alternative 3 would
result in minimal
impacts to topography

NI

No impacts to
geological and
soil resources.

by changing the the landscape on Tinian. by changing the
landscape on Tinian. landscape on Tinian.
Geology
LSI LSI LSI NI
¢ Sinkholes would be ¢ Sinkholes would be ¢ Sinkholes would be e No impacts to

avoided and a buffer
zone of vegetation would
be left around it to
prevent further erosion
or expansion at any
sinkholes found. There
would be minimal

impact to sinkholes

avoided and a buffer zone
of vegetation would be
left around it to prevent
further erosion or
expansion at any
sinkholes found. There
would be minimal impact
to sinkholes under

avoided and a buffer
zone of vegetation would
be left around it to
prevent further erosion
or expansion at any
sinkholes found. There
would be minimal
impact to sinkholes

geological and
soil resources.
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Table 3.2-5. Summary of Impacts

Alternative 1

Alternative 2

Alternative 3

No-Action Alternative

under Alternative 1.

Alternative 2.

under Alternative 3.

Soil

LSI

Soil disturbances and
loss of vegetation would
cause increased rate of
erosion and soil loss
from physical
disturbance at all
proposed construction
areas under Alternative
1. Minimal impacts
would occur with the use
of BMPs.

Soil types impacted
would not be
agriculturally productive
soils, thus minimal
impacts to soil resources
would occur.

LSI

Soil disturbances and loss
of vegetation would cause
increased rate of erosion
and soil loss from
physical disturbance at all
proposed construction
areas under Alternative 2.
Minimal impacts would
occur with the use of
BMPs.

Soil types impacted
would not be
agriculturally productive
soils, thus minimal
impacts to soil resources
would occur.

LSI

Soil disturbances and
loss of vegetation would
cause increased rate of
erosion and soil loss
from physical
disturbance at all
proposed construction
areas under Alternative
3. Minimal impacts
would occur with the use
of BMPs.

Soil types impacted
would not be
agriculturally productive
soils, thus minimal
impacts to soil resources
would occur.

NI
¢ No impacts to
geological and
soil resources.

Legend: LSI = Less than significant impact, NI = No impact; BMPs =B

est management practices.

Table 3.2-6. Summary of Impacts

Alternative 1

Alternative 2

Alternative 3

No-Action Alternative

Geologic Hazards

LSI

Adherence to UFC 3-
310-04 Seismic Design
for Buildings would
reduce risk of damage to
structures from Seismic,
Liquefaction and ground
shaking hazards.

LSI

Adherence to UFC 3-310-
04 Seismic Design for
Buildings would reduce
risk of damage to
structures from seismic
hazards.

LSI

Adherence to UFC 3-
310-04 Seismic Design
for Buildings would
reduce risk of damage to
structures from seismic
hazards.

NI
e No impacts to
geological and
soil resources.

Legend: LSI = Less than significant impact, NI = No impact.

An increase in training activities on Tinian would require construction that would potentially disturb soil,
increase erosion, and change the landscape of Tinian in three separate areas of northern Tinian.

Construction of ranges and berms would change the landscape and disturb topsoil in the developed areas.
These disturbances would temporarily increase localized erosion during the construction phase, but would
not be likely to have a long-term impact on soil resources. Vegetation that is lost during the construction
phase would return to the ranges and berms upon completion of construction. None of the proposed range
locations lie over the Takapochao Limestone that holds the main drinking water supply for Tinian. The
proposed ranges lie over Mariana Limestone that would be disturbed in areas during the construction
process, but are unlikely to have long-term significant impacts to underlying limestone. Topography is
flat, thus slope stability would not be diminished. The soils in the area are not considered productive
agricultural soils.

Construction planning would ensure that construction did not occur over unstable karst features to prevent
collapse and unnecessary compaction. BMPs and a Stormwater Management Plan would be included in
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SOPs to ensure that all aspects of the project construction are performed in a manner to minimize impacts
during construction activity.

Although Tinian is located in a potentially active seismic zone, the hazards associated with earthquakes,
fault rupture, slope instability and liquefaction are minimal. The proposed ranges are to be located on a
relatively flat area that would not be subject to slope instability. The predominant limestone bedrock is
not vulnerable to liquefaction or high erosion potential.

The construction SOPs would include requirements for stormwater compliance with stormwater BMPs,
including the SWPPP, to ensure that all aspects of the project construction would be performed in a
manner to minimize impacts during construction activity. A description of the standard BMPs and
resource protection measures required by regulatory mandates can be found in Volume 7.
Implementations of measures noted in the geology and soils column would prevent erosion, thus there
would be minimal impacts from soil erosion. A more detailed explanation of regulatory permitting
requirements may also be available in VVolume 8.

3.2.7 Summary of Potential Mitigation Measures
Table 3.2-6 summarizes potential mitigation measures.

Table 3.2-7. Summary of Potential Mitigation Measures

Alternative 1 | Alternative 2 | Alternative 3

Topography

None | o None

e None |

Geology

e None | « None | o None

Soil

None | o None

e None |

Geologic Hazards

None | o None

e None |
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CHAPTER 4.
WATER RESOURCES

4.1 AFFECTED ENVIRONMENT

41.1 Definition of Resource

Water resources as defined in this Environmental Impact Statement/Overseas Environmental Impact
Statement (EIS/OEIS) are sources of water available for use by humans, flora, or fauna, including surface
water, groundwater, nearshore waters, and wetlands. Surface water resources, including but not limited to
stormwater, lakes, streams, and rivers, are important for economic, ecological, recreational, and human
health reasons. Groundwater may be used for potable water, agricultural irrigation, and industrial
applications. Groundwater is classified as any source of water beneath the ground surface, and is the
primary source of potable water used to support human consumption. Nearshore waters are defined as
waters extending from the shoreline to the offshore zone, usually depth waters of about 33 feet (ft) (10
meter [m]). Nearshore waters can be directly affected by human activity, and are important for human
recreation and subsistence. Wetlands are habitats that are subject to permanent or periodic inundation or
prolonged soil saturation, and include marshes, swamps, and similar areas. Areas described and mapped
as wetland communities may also contain small streams or shallow ponds, or pond or lake edges. Surface
water, groundwater, nearshore waters, and wetlands on the island of Tinian in the Commonwealth of the
Northern Mariana Islands (CNMI) are discussed below.

4.1.2 Tinian
4.1.2.1 Surface Water/Stormwater

Surface Water Availability

Rainfall for Tinian averages 82 inches (in) (208 centimeters [cm]) per year, runoff averages 6 in (15 cm)
per year, groundwater recharge averages 30 in (76 cm) per year, and the balance (46 in [117 cm]) is
evapotranspired. Thus, most of the precipitation on Tinian either evaporates or percolates into the
limestone substrata (Gingerich 2002).

Figure 4.1-1 depicts the surface water features on Tinian. Lake Hagoi is 36.3 acres (ac) (14.7 hectare [ha])
open water/wetland area located in the northern end of the island. Other than Lake Hagoi, there are no
perennial or intermittent streams or lakes on Tinian. Most precipitation either evaporates or percolates
into the highly permeable limestone substrata. During periods of intense rainfall, runoff approximates
6-12% of total rainfall and flows toward the low-lying coastal areas (Gingerich 2002).

Surface Water Quality

Overall surface water quality data are limited on Tinian. In general terms, stormwater runoff is vulnerable
to sewage disposal overflows, animal wastes, and sediment erosion carried into streams during periods of
heavy rainfall.
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Federal Regulations

The Clean Water Act (CWA) of 1972 is the primary federal law that protects the nation’s waters,
including lakes, rivers, and coastal areas. The primary objective of the CWA is to restore and maintain the
integrity of the nation's waters. The United States (U.S.) Environmental Protection Agency (USEPA)
Region 9 regulates discharges to surface waters through the issuance of National Pollutant Discharge
Elimination System permits that are based on applicable federal standards and policies.

The CNMI Division of Environmental Quality (DEQ) is the administrative authority for CWA Section
401 Water Quality Certifications required for validation of CWA Section 404, Rivers and Harbors Act
(RHA) Section 10, and CWA Section 402 National Pollutant Discharge Elimination System permits (U.S.
Department of the Interior [USDOI] 2008).

Governing procedures for the use of training areas, ranges, and airspace operated and controlled by the
Commander U.S. Naval Forces, Marianas is included in Commander Navy Region (COMNAYV) Marianas
Instruction 3500.4 (COMNAYV Marianas 2000). This guidance identifies specific land use constraints to
enable protection of environmental resources during military training.

Local Regulations

The CNMI DEQ provides the following classifications to surface waters of Tinian (CNMI DEQ 2004):

(a) Class 1 - It is the objective of this class that 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 aquatic life, groundwater recharge, compatible
recreation and aesthetic enjoyment including water contact recreation with risk of water
ingestion by either children or adults.

(b) Class 2 - It is the objective of this class that use of these waters for recreational purposes,
propagation of fish and other aquatic life, and agricultural and industrial water supply not be
limited in any way. The uses protected in this class of waters are all compatible with the
protection and propagation of fish and other aquatic life, groundwater recharge, and
recreation. Compatible recreation shall include limited body contact activities. Such waters
shall not act as receiving waters for any discharge that has not received the best degree of
treatment or control practical under technological and economic conditions and compatible
with the standards established for this class. A zone of mixing is permissible in these waters.

Flood Zones

Floodplains are low-lying areas subject to flooding. Nineteen isolated areas are designated as Flood Zone
A that are areas likely to be inundated in a 100-year flood event. These areas are located in unpopulated
areas including Hagoi, portions of North Field, Tinian International Airport, and Makpo (COMNAV
Marianas 2004) (Figure 4.1-2).

VOLUME 3: MARINE CORPS — TINIAN 4-3 Water Resources



t_Deliverable\Vol_3\4.1-2.mxd

Printing Date: Oct 26, 2009, M:\projects\GIS\8806_Guam_Buildup_EIS\figures\Curren

Ushi "Cross” Point,
4
y ™\
/ \\

{ \\\

- 4 North /
Unai Chulu i
,// ‘ Field i
v i
/ \
/ "\ Unai Chiget
/ 3
A J
A EVIUA 4
I L e
/ & | 7
j BB {
. g
N | 3
1 ‘&J__ )
! ——— ./ \Unai Dankulo
/ ' 2 Ly
/ . I X
{ |
&) \\
3 N\,
{ LBA ——
b \\
\‘ 3 - -
) g - {, Pacific
S | o=
( 4 & =7 b y Ocean
/ Y_/_) Tinian Ajigort— n
4 \ (West4=ield) | —
\.? C ——
N 7
San Jose
Tinian Harbor ¢
Marpo
¢ Point
Legend
L___-_—j Military Lease Area
- Flood Zone A
Source: Marianas 2004
Miles N
Figure 4.1-2 0 05 1 N
Flood Zone Map of Tinian (%I ‘VQQE
Kilometers s

4-4




Guam and CNMI Military Relocation Draft EIS/OEIS (November 2009)

4.1.2.2 Groundwater

Groundwater Availability

Tinian’s groundwater supply is a lens of fresh water floating on saltwater. Percolation of precipitation
through the rock formations forms a lens of fresh groundwater that floats on top of the saltwater. Due to
the density difference between freshwater and saltwater the interface between the two is approximately 40
feet below sea level for every foot the water table is above sea level (Figure 4.1-3). This 1:40 relationship
is commonly referred to as the Ghyben-Herzberg relationship (refer to Section 4.1 for a discussion of this
relationship).

On Tinian, the basal fresh water lens, which is not underlain by volcanic material, 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.

The primary aquifer on Tinian is in the coralliferous Mariana limestone. This rock formation is very
permeable, covering over 80% of the land. In the central plateau of the island, this limestone extends
down approximately 200 ft (61 m) below sea level, deeper than the bottom of the freshwater lens. The
thickness of the Mariana Limestone increases toward the coast, but is thinnest or not present in small
areas of the north-central and south-central parts of the island (Gingerich 2002).

The Natural Resources Conservation Service has mapped the known and probable extent of the
freshwater lens from well development data (USDA Soil Conservation Service [SCS] 1994). The area of
known freshwater lens includes most of the Central Plateau, inland portions of the Median Valley, and the
Northern Lowland.

The main source of drinking water on Tinian is the freshwater lens aquifer in the high-permeability
limestone overlying low-permeability volcanic rock (Gingerich 2002). USEPA Region 9 has not
identified a sole source aquifer on Tinian. Historically, approximately 40 wells were drilled at an average
depth of 229.7 ft (70 m); however, most of these have been abandoned. Currently, there are nine
production wells on Tinian. The municipal and agricultural wells are located in or near the Makpo
wetland area, and the potable water is stored in tanks at Makpo Heights and Carolinas Heights (Navy
2009).

Per the CNMI Wastewater Treatment and Disposal Rules and Regulations, a Class I Aquifer Recharge
Area is defined as an “area contributing surface infiltration to a geologic formation, or part of a formation,
that is water bearing and which currently transmits, or is believed capable of transmitting water to supply
pumping wells or springs.” It is inferred from mapping of the freshwater lens that most of the proposed
project area lies within a Class I Aquifer Recharge Area. Coastal areas are likely underlain by brackish
channeled groundwater (USDOI 2008).

Groundwater Quality

The potential for high chloride levels resulting from saltwater intrusion into the freshwater lens due to
excessive pumping of the freshwater aquifer is of concern on Tinian. While it is not currently a problem,
it may be in the future if groundwater pumping rates exceed the recharge capacity of the aquifer. Located
beneath the Makpo Wetland, the aquifer is considered to be groundwater under direct influence of surface
water that must meet the same drinking water treatment technologies standards as surface water (CNMI
DEQ 2004).
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Groundwater aquifers on Tinian are also vulnerable to contamination by substances introduced onto the
soil surface because the thin soils and underlying permeable limestone does not significantly impede the
passage of contaminants to the shallow aquifer.

Federal Regulations

Safe Drinking Water Act

The Safe Drinking Water Act regulates the nation’s drinking water supplies by establishing standards for
drinking water to protect against both naturally—occurring and man-made contaminants. This act also
seeks to prevent contamination of drinking water resources by establishing requirements under programs
such as the underground injection control program. This relates directly to groundwater resources on
Tinian since this resource provides a majority of the drinking water.

Groundwater Rule

The Groundwater Rule (40 Code of Federal Regulations [CFR] Parts 9, 141 and 142) provides for
increased protection against microbial contamination. This is a risk based rule that mandates treatment of
groundwater used by public drinking water system be disinfected if indicator bacteria are detected in this
water.

Technical Standards and Corrective Action Requirements for Owners and Operator of Underground
Storage Tanks

This regulation (40 CFR Chapter 1, Part 280) protects groundwater by establishing regulations and
procedures for underground storage tanks that contain regulated substances such as petroleum products.
Owners and operators are required to take specific action when investigating releases for their tanks.

Local Regulations

CNMI Drinking Water Regulations

The Drinking Water Regulations establishes standards for drinking water to protect against both
naturally—occurring and man-made contaminants. These regulations sets forth testing requirements and
standards required to ensure groundwater does not pose a risk to human health. This relates directly to
groundwater resources on Tinian since this resource provides a majority of the drinking water.

CNMI Well Drilling and Well Operation Regulations

The CNMI Well Drilling and Well Operation Regulations establish well-related regulations to ensure the
long-term availability of reliable and potable groundwater to the public. This regulation also establishes
groundwater management zones for the island of Saipan and wellhead protection requirements.

CNMI Water Quality Standards

The CNMI Water Quality Standards establish standards for all of CNMI’s waters, including groundwater.
These standards promulgate procedures to follow when disposing of wastewater over groundwater
recharges zones. A primary recharge zone are areas that contribute recharge to groundwater that is
perched and capable of supplying water to public water supply, with an active or future public water
supply well field, discharges water to a stream or spring in sufficient quantity to support a public water
supply, or is 400 ft (122 m) up gradient or 200 ft (61 m) down gradient from a public supply well. A
secondary recharge zone overlies groundwater with a total dissolved solids concentration less than 500
parts per million that is currently or capable of transmitting quantities of water sufficient to support a
public water supply well.
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Technical Standards and Corrective Action Requirements for Owners and Operator of Underground
Storage Tanks

This regulation (40 CFR Chapter 1, Part 280) protects groundwater by establishing regulations and
procedures for underground storage tanks that contain regulated substances such as petroleum products.
Owners and operators are required to take specific action when investigating releases for their tanks.

Underground Storage Tank Regulations

This regulation (Northern Mariana Islands Administrative Code Chapter 65-100) protects groundwater by
establishing a system of control and enforcement over the permitting installation, compliance use, and
monitoring for underground storage tanks that contain regulated substances such as petroleum products.
Owners and operators are required to take specific action when investigating releases for their tanks.

Wastewater Treatment and Disposal Rules and Regulations

This regulation (Northern Mariana Islands Administrative Code Chapter 65-120) protects groundwater by
establishing regulations and procedures for treatment and disposal of wastewater, in particular that
wastewater that is discharged from individual wastewater systems.

4.1.2.3 Nearshore Waters
Definition

Nearshore waters of Tinian are defined as those areas under the jurisdiction of the CNMI Coastal
Resources Management Program. This includes all areas extending seaward to the extent of the territorial
waters (§ 1513 of the CNMI Coastal Resources Management Act).

Oceanography

Tinian is one of the 15 islands of the Mariana Archipelago. The Philippine Sea borders its western shores
and the Pacific Ocean the east. The island is located on the frontal, southern arc that are capped or
surrounded by limestone terraces. The majority of shoreline consists of low to high limestone cliffs with
sea-level caverns, cuts, notches and or slumped boulders, commonly bordered by intertidal benches
(Kolinski 2001).

The north, east, and south coasts of Tinian have very limited fringing or apron reef development that is
most conspicuous at Unai Dankulo. Submarine topography appears mainly 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, with fringing coral reef habitats present
inside Lamanibot and Peipeinigul Bays, and a patch and small barrier reef system (altered as a breakwater
for the harbor) located within the Tinian Harbor area (Kolinski 2001).

The water column of the Mariana Islands contains a well-mixed surface layer ranging from approximately
300 to 410 ft (90 to 125 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) that influences the transmission of sound in the water
(Navy 2009).
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Nearshore Water Quality

The CNMI has two classifications (AA and A) for marine water use. The majority of the coastal marine
waters are Class AA, meaning that these waters should remain in their natural pristine state as nearly as
possible with an absolute minimum of pollution or alteration of water quality from any human-related
source or actions. The uses protected in these waters are the support and propagation of marine life,
conservation of coral reefs and wilderness areas, oceanographic research, and aesthetic enjoyment and
compatible recreation inclusive of whole body contact (e.g. swimming and snorkeling) and related
activities. Class A waters are protected for their recreational use and aesthetic enjoyment; other uses are
allowed as long as they are compatible with the protection and propagation of fish, shellfish, and wildlife,
and recreation in and on these waters of a limited body contact nature (Bearden et. al. 2004).

All the nearshore waters surrounding Tinian are designated Class AA, except for the nearshore waters of
San Jose Harbor that are designated Class A. Sewage outfalls, sewer collection overflows, sedimentation
from unpaved roads and development, urban runoff, reverse osmosis discharges, and nutrients from golf
courses and agriculture are the most significant stressors on the CNMI’s marine water quality (Bearden et.
al. 2004).

Only one nearshore area on Tinian, Unai Chulu, did not support its designated use classification due to
exceedances in enterococci bacteria violations. This beach is classified as being only partially supportive
of its designated uses (Bearden et. al. 2004).

Orthophosphate levels exceeded the water quality standards at all tested water bodies on Tinian
suggesting that the water quality standard criteria (0.025miligrams per liter [mg/L]) is not appropriate for
the CNMI, and the water quality standards should be updated in the next review cycle to account for this
(Bearden et. al. 2004).

Federal Regulations
CWA or Federal Water Pollution Control Act

The purpose of the CWA is to "restore and maintain the chemical, physical, and biological integrity of the
Nation's waters." Under Section 404 of the CWA the U.S. Army Corps of Engineers (USACE) has
regulatory jurisdictions over the discharge of dredged or fill material into waters of the U.S. including
wetlands.

Coastal Zone Management Act and Amendments

The Coastal Zone Management Act establishes a federal-state partnership to provide for the
comprehensive management of coastal resources. Coastal states and territories develop management
programs based on enforceable policies and mechanisms to balance resource protection and coastal
development needs.

Fish and Wildlife Coordination Act

The Fish and Wildlife Coordination Act ensures that water resources development programs must
consider wildlife conservation. Under this act, federal agencies proposing actions, including issuance of
permits, that would affect any body of water, must consult with U.S. Fish and Wildlife Service, National
Marine Fisheries Service, and the affected state or territory's fish and wildlife management agency.

Merchant Marine Act

This law empowers the Maritime Administration to investigate causes of congestion at ports; to
investigate the practicability and advantage of harbor, river, and port improvements in connection with
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foreign and coastwise trade; and to investigate any other matter that may tend to promote use by vessels
of ports.

Rivers and Harbors Act

The original purpose of the RHA was to establish the federal interest in interstate navigation. Section 10
of the RHA requires approval from the USACE prior to undertaking any work with the potential to affect
the course, capacity, use, or quality of navigable waters.

Water Resources Development Acts

Dredging projects are authorized by Congress through the Water Resources Development Act that are
reauthorized biennially. Water Resources Development Act 86 introduced cost sharing for construction
projects whereby the local sponsor pays between 20 and 60% of the construction cost based on the depth
of the navigation channel. The Water Resources Development Act cost sharing provisions apply to
federal dredging projects implemented by the USACE Civil Works Program, and are not applicable to
dredging undertaken by other agencies.

Local Regulations

CNMI coastal waters are divided into Class A and Class AA waters by CNMI DEQ. Water quality criteria
specific to Class AA and Class A waters are presented in Table 4.1-1 (USDOI 2008). Class A waters are
designated for recreational purposes and aesthetic enjoyment and are to be protected. Any use shall be
allowed as long as it is compatible with the protection and propagation of fish, shellfish, and wildlife.
Class A waters shall be kept clean of solid waste, oil and grease, and shall not act as receiving waters for
any effluent that 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. A mixing
zone is approvable in Class A waters (CNMI DEQ 2004).

Table 4.1-1. Specific Water Quality Criteria for Class AA and Class A

Parameter Unit Class AA Class A
Total Nitrogen mg/L 0.4 0.75
Nitrate-Nitrogen mg/L 0.20 0.50
Ammonia (un-ionized) mg/L 0.02 0.02
Total Phosphorous mg/L 0.025 0.05
Orthophosphate mg/L 0.025 0.05
Fecal Coliform CFU per 100 ml 200° 200°
Enterococci Per 100 ml 35° 35°
Dissolved Oxygen % saturation >T75% >75%
TSS mg/L 59 40°
Turbidity * NTU 0.5 1.0
Temperature® °C 1.0 1.0
pH - 7.6 —8.6 7.6-8.6

Legend: °C= degrees Celsius; ml= million liters; CFU= Colony Forming Units; NTU =nephelometric turbidity units
Notes: * Fecal coliform concentration shall not exceed a geometric mean of 200 CFU per 100 ml based on
samples taken over a 30-day period nor shall any single sample exceed 400 CFU per 100 ml at any time.
® Enterococei concentration shall not exceed a geometric mean of 35 per 100 ml based on samples taken
over a 30-day period nor shall any single sample exceed 104 per 100 ml at any time.
¢ Enterococci concentration shall not exceed a geometric mean of 35 per 100 ml based on samples taken
over a 30-day period nor shall any single sample exceed 276 per 100 ml at any time.
4 Concentrations of suspended matter shall not be increased from ambient conditions at any time, and
should not exceed the criteria when due to natural conditions.
¢ Shall not exceed ambient more than stated value.
Source: CNMI DEQ 2004.
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Class AA waters should remain in their natural pristine state as nearly as possible with an absolute
minimum of pollution or alteration of water quality from any human-related source or actions. To the
extent practicable, the wilderness character of such areas must be protected as well as for the support and
propagation of shellfish and other marine life, conservation of coral reefs and wilderness areas,
oceanographic research, and aesthetic enjoyment and compatible recreation with risk of water ingestion
by people. Mixing zones for dredging and the discharge of dredged or fill material may be permitted in
Class AA waters; mixing zones for any other discharge are not permitted.

4124 Wetlands
Definition

Wetlands are habitats that are subject to permanent or periodic inundation or prolonged soil saturation
including marshes, swamps, and similar areas. The recurrent excess of water in wetlands imposes
controlling influences on all biota (plants, animals, and microbes). Areas described and mapped as
wetland communities may also contain small streams or shallow ponds or pond or lake edges.

Marshes are generally located in low places along the coast, along streams, in depressions and sinkholes
with argillaceous limestone, or in poorly drained areas with volcanic soils. Marshes may be inundated
with freshwater or brackish water if near the ocean. Swamps are generally located along rivers, especially
near the coast or near sea level along river valleys if inland, and are usually designated as ravine
communities rather than as wetland communities.

Wetland Areas and Quality

The limestone plateaus of Tinian are generally far too porous to support stream or wetland development.
Thus, the few wetlands on Tinian constitute discrete areas where impermeable materials such as clay
impounds rainwater and are entirely dependent on direct precipitation as a water source. No mangrove or
coastal wetlands are found on Tinian as the entire shoreline is either limestone cliffs and blocks or sand
beach. The two largest wetland areas, Hagoi and Makpo, are located in the Northern Lowland and Median
Valley, respectively. Both of these wetland areas are located well north and south of the project area,
respectively (NAVFAC Marianas 2009a). Wetlands on Tinian are subject to siltation that can reduce their
size and functionality. In addition, wetlands are threatened by groundwater wells located adjacent to
wetlands and the use of the wetlands for aquaculture in some areas (Scott 1993).

Hagoi (which means “lake” in Chamorro) is a 38.5 ac (15.5 ha) marsh wetland with areas of open water
located within the Exclusive Military Use Area approximately 2.5 mi (4 km) north of the project area. It is
classified as palustrine, emergent herbaceous wetland, water persistent by intermittently exposed and
brackish or mixohaline. Hagoi is situated either on an impervious layer or over a perched water table. As
the basin fills in with sediment, the open water of the lake would eventually transform to a marsh with a
more or less complete covering of emergent vegetation. The Makpo wetland area is an approximately 28
ac (11.33 ha) wetland located east of the village of San Jose, approximately 3.0 mi (4.9 km) south
southeast of the project area. Groundwater pumping wells located adjacent to the Makpo wetland area
present a threat to the wetland area during overdraft pumping in dry periods (NAVFAC Marianas 2009a).

The 2007 survey evaluated several NWI-indicated wetland areas in and around the project area using
satellite data and performing field inspections (Figure 4.1-4). Table 4.1-2 summarizes the NWI-indicated
wetland areas in and near the project area. These 12 NWI-indicated wetland areas are collectively referred
to as the “Bathea Area”. These presumably ephemeral wetlands have been indicated as occurring in this
area, although the USFWS regards that there is only one wetland at a site visited regularly during
moorhen surveys in 1994 and 1995 (Area 8294) (NAVFAC Marianas 2009a).
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Table 4.1-2. NWI-Indicated Wetlands in the
Tinian Project Area

Wetland Area Size (ac/ha)

8294 3.5/1.41°
A 0.5/0.20
B 0.9/0.36
C 0.3/0.12°
D 0.6/0.24
E 0.4/0.16
F 0.1/0.04
G 3.0/1.21
H 1.1/0.44
I 0.5/0.20
J 0.2/0.08
K 0.2/0.08

Legend: * = potential jurisdictional wetland.
Sources: NAVFAC Marianas 2009a, USFWS 2009.

The majority of these NWI-indicated wetland areas are located in an area formerly used for farming (and
with some evidence of either ongoing or recently abandoned occupation). There is no or minimal
evidence of distinguishable hydrology; that is, while the areas may be distinguishable from surrounding
area by vegetation, they appear not to represent depressions that would accumulate runoff, even
temporarily (NAVFAC Marianas 2009a).

At Area 8294 water accumulates, although not for very long periods; outflow is via seepage into the
ground. Wetland indicators (soil and vegetation) are weak, but perhaps sufficient to claim wetland status
as the flooding appears to control the vegetation (NAVFAC Marianas 2009a). While Area 8294 is not
definitely a wetland area, Area 8294 is classified as a “potential jurisdictional wetland” and is treated as
such in the subsequent analysis.

Areas B - G were further investigated in September 2009 shortly after a major rain event (NAVFAC
Marianas 2009b). Areas D, E and F were old farm fields and had no hydrology, plants, or hydric soils.
Areas B, G, H had identical conditions as D, E, and F were also most likely farmed in the past. Areas I, J,
and K were not investigated in September 2009; however, based on their location and the findings of the
evaluation for adjacent areas, these NWI-indicated wetland areas are likely not wetlands. The underlying
factor appears to be that none the aforementioned NWI-indicated areas are sufficiently permanent,
primarily due to the underlying porous limestone geology of Tinian.

Area C is a large sink-hole type area. The land in the area slopes gently towards it from all directions and
the last few meters is steep, descending into the pan. At the time of the investigation, it had a few inches
of water in the pan. No hydric soils were observed; however, if one were to dig in the center of the area,
where the water is deepest, it is possible to find hydric soils at depth. There were no facultative obligate
plants, possibly because the area is totally surrounded by bamboo, even into the pan in higher areas.
While Area C is not definitely a wetland area, Area C is classified as a “potential jurisdictional wetland”
and is treated as such in the subsequent analysis.

Thus, of the 12 NWI-indicated wetland areas in and adjacent to the project area (refer to Figure 4.1-1) all
except for the 3.5 ac (1.41 ha) Area 8294 and the 0.3 ac (0.12 ha) Area C are not considered not to be
wetland features. Both potential jurisdictional wetland areas are classified as palustrine, non-persistent
emergent herbaceous vegetation, intermittently flooded.
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Federal Regulations

Federal Water Pollution Control Act (CWA 33 U.S. Code [USC] 81251 et seq.)

Regulates dredging and filling of wetlands and establishes procedures for identifying and regulating
nonpoint sources of polluted discharge into waterways. Actions require federal consistency with State
Nonpoint Source Pollution Control Plans.

Statement of Procedures on Floodplain Management and Wetlands Protection; 40 CFR Part 6,
Appendix A

These procedures set forth USEPA policy and guidance for carrying out Executive Order 11990 and
11988.

Endangered Species Act (ESA), 16 USC 81531 et seq.; 50 CFR Parts 17, Subpart I, and 50 CFR Part 402

The ESA of 1973 and subsequent amendments provide for the conservation of threatened and endangered
species of animals and plants, and the habitats that they are found. The act requires federal agencies, in
consultation with the Secretary of the Interior, to verify that any agency supported action is not likely to
jeopardize the continued existence of any endangered or threatened species or its critical habitat, or result
in the destruction or adverse modification of a critical habitat of such species. Exemptions may be granted
by the Endangered Species Committee.

Fish and Wildlife Coordination Act (16 USC § 662)

The Fish and Wildlife Coordination Act requires consideration of the effects of a proposed action on
wetlands and areas affecting streams (including floodplains), as well as other protected habitats. Federal
agencies must consult with the U.S. Fish and Wildlife Service and the appropriate state agency with
jurisdiction over wildlife resources prior to issuing permits or undertaking actions involving the
modification of any body of water (including impoundment, diversion, deepening, or otherwise controlled
or modified for any purpose). The requirements of this act are applicable for alternatives involving
remediation activities in wetlands or floodplains.

National Wildlife Refuge System Administration Act of 1966 (16 USC 8§ 668dd-668ee)

The Act provides for the administration and management of the national wildlife refuge system, including
wildlife refuges, areas for the protection and conservation of fish and wildlife threatened with extinction,
wildlife ranges, game ranges, wildlife management areas and waterfowl production areas.

4.2 ENVIRONMENTAL CONSEQUENCES

This chapter contains the discussion of the potential environmental consequences associated with
implementation of the alternatives within the ROI for water resources. For a description of the affected
environment, refer to Section 4.1.

4.2.1 Approach to Analysis
4.2.1.1 Methodology

The environmental consequences of each alternative and the no-action alternative are presented in this
section. Available data and literature were used to assess existing conditions and to establish a baseline
for the assessment, as described in the affected environment section (Section 4.1). The methodology for
identifying, evaluating, and mitigating impacts to water resources has been established based on federal
and local laws and regulations as described in Section 4.1.
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The environmental consequences evaluation for water resources includes a qualitative and quantitative
analysis of surface water, groundwater, nearshore waters, and wetlands to the extent possible given
available project data. Environmental impact assessments were made and compared to baseline
conditions, items of public concern, and significance criteria to determine the magnitude of potential
impacts to water resources.

The proposed action analysis is separated into two main activities: construction and operation (consisting
of non-training and training operations). Each of these activities has potential impacts to water resources.
The analysis of potential impacts considers both direct and indirect impacts. Direct impacts are those that
may occur during the construction phase of the project and cease when the project is complete or those
that may occur as a result of project operations following the completion of construction. Indirect impacts
are those that may occur as a result of the completed project or those that may occur during operations but
not as a direct result of the construction or operational action.

Sustainability Requirements and Goals

Water resource sustainability is addressed in two categories: minimization of water demand and
maximization of the quantity and quality of groundwater recharge. Implementation of the proposed action
would be consistent with Navy policy in compliance with laws and executive orders whereby Department
of Defense entities are required to reduce demand for indoor water by as much as 20% and outdoor water
use by 50% in the coming years. Concurrent with these mandates is the Navy/Marine Corps policy to
pursue and facilitate Leadership in Energy and Environmental Design (LEED) Silver certification for
their facilities. LEED is a voluntary point system tool that measures the degree of sustainability features
incorporated into a development.

The Marine Corps would review various options to achieve water demand reductions on Tinian.
However, the limited amount of construction, lack of permanent habitable structures, and the intermittent
use of the facilities may reduce the options available for sustainable features on Tinian.

Surface Water/Stormwater

Surface water issues include:

e  Water quality
e Flooding
e Flow path alterations

Surface water quality impacts are evaluated by examining the potential increase of contamination
including chemicals, heavy metals, nutrients, and/or sediments in the surface water as a result of the
proposed action. The analysis is performed by comparing existing water quality data with possible
increases in water quality contaminants in the surface water. Potential impacts to surface water quantity
and velocity are analyzed by examining changes in drainage volumes and patterns associated with the
proposed action. For construction activities, some of the key effects include stormwater discharges that
may contain elevated sediment concentrations, and spills and leaks of chemicals such as lubricants, fuels,
or other construction materials that may increase pollutant loading in to the surface water. In addition,
direct construction or alteration of stream channels or reservoirs may cause increased contamination by
sedimentation or chemical constituents.

For construction activities, some of the key effects include stormwater discharges that may contain
elevated sediment concentrations and spills and leaks of chemicals such as lubricants, fuels, or other
construction materials that may increase pollutant loading in the surface water. In addition, direct
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construction or alteration of stream channels or reservoirs may cause increased contamination by
sedimentation or chemical constituents. If flow paths or patterns are altered, additional studies, such as
instream flow analysis, would be conducted to ensure the human uses and/or biological services are
preserved.

For non-training operation activities, effects include stormwater discharges that may increase the volume
of sediment loading to the surface water as well as increase contaminants from vehicle maintenance,
household discharge, privately-owned vehicles, and animal waste. Contamination of surface water from
leaks or spills of hazardous, or otherwise regulated materials, is also a potential impact. Increased water
usage may reduce the water availability in the reservoirs and/or reduce instream flows. Increased
impervious areas may increase the runoff and increase the potential for flooding. Development in the
floodplain may result in potential damage from flooding. Diversion of water courses for municipal water
consumption may impact the ecological services that the resource provides. Training operation activities
include potential contaminants from range and course training activities. For example, vehicle traffic
could result in an increase in runoff due to the removal of ground cover. The storage of hazardous
materials and fuels pose a continued risk of contamination for surface water from leaks or spills.

Groundwater

Groundwater impact concerns include water quality and water quantity. Groundwater quality was
assessed by examining the potential risk of a hazardous or regulated waste release, as well as
approximating the amount of additional stormwater and associated non-point source pollution that enter
the groundwater.

Groundwater quality was assessed by examining the potential risk of a hazardous or regulated waste
release, as well as approximating the amount of additional stormwater and associated non-point source
pollution that would enter the groundwater. Water availability is addressed in Volume 6, Chapter 3,
Section 3.1.2.

Potential groundwater impacts associated with construction activities include spills, leaks, and
sedimentation having direct impacts to stormwater runoff that can contribute to groundwater
contamination, well as direct contamination of groundwater resources through percolation.

Potential impacts resulting from non-training operation activities include increases in impervious
surfaces, waste generating activities, storage of potential contaminants, and landfill leaching. The direct
impacts include an increase in polluted stormwater runoff and contamination from leaks or spills of
hazardous or regulated materials. In addition, increased water usage may increase the depletion of
groundwater resources (Volume 6, Chapter 3, Section 3.1.2). Indirect impacts include decreases in
groundwater recharge from increased impervious areas and saltwater intrusion from increased aquifer

pumping.

The effects related to training operations include contamination from expended training materials,
discharges from latrines, and leaks or spills from hazardous materials. These training activities can pose
both short-term and long-term effects.

Nearshore Water

The nearshore water impact analysis focuses on water quality. Recreational nearshore issues are
addressed in Volume 3, Chapter 9, Recreational Resources. The potential increases of contamination
including chemicals, heavy metals, nutrients, and/or sediments in nearshore waters as a result of the
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proposed action are assessed by comparing existing water quality data with the projected changes in water
quality.

Potential impacts associated with construction activities include construction spills and leaks that may
discharge to nearshore waters and an increase in stormwater discharge that may increase non-point source
pollution.

Operations effects include potential non-point source from chemicals, nutrients, and/or sediments that
may runoff from bivouac sites. Training operation activity effects include direct contamination from
training materials that are used and not recovered.

Wetlands
The wetland impact of concern include:

e Pollutants
e Lossofarea
e Loss of functionality

The potential for pollutants to impact a wetland is evaluated by examining the risk of hazardous materials
leaking or spilling and their proximity to the wetlands. The loss of area is assessed by the total amount of
delineated wetland area that would be directly removed either in loss of area or function as a result of the
proposed action. The wetland functionality refers to the ability of the wetland to trap sediment and
nutrients, receive and retain water, maintain wildlife habitat (both flora and fauna), and provide
recreational uses. The impacts to wildlife habitat associated with wetlands are addressed in Volume 3,
Chapter 10, Terrestrial Biological Resources.

For construction activities, the effects associated with activities in close proximity to any designated
wetland or activities in the wetlands themselves are considered. Runoff from nearby construction sites
may contain increased chemicals, heavy metals, nutrients, and/or sediment that could adversely affect
those wetlands. Wetland impacts could result from changes in land uses and/or spills or leaks from
construction operations and equipment. Loss of functionality can also occur if construction operations
occur directly within the designated wetlands. Loss of wetland area would occur if the proposed action
involves the direct removal of wetlands.

The effects associated with operations include an increase in potential spills and leaks from hazardous
materials that may be stored in close proximity to designated wetlands. An indirect impact to existing
wetlands may occur by altering (i.e., diverting or restricting) the surface water flowing into the wetlands.
Indirect impacts to wetlands could also occur as a result of altered sedimentation of watercourses or
drainage conveyances connected to wetland areas.

4.2.1.2 Determination of Significance
The following factors are considered in evaluating impacts to groundwater and surface waters:

e Long-term increased inundation, sedimentation, and/or damage to water resources in the ROI
caused by project activities, including impervious surfacing that increases and/or diverts
rainfall runoff and/or affects its collection and conveyance and implementation of mitigation
measures.

e Depletion, recharge, or contamination of a usable groundwater aquifer for municipal, private,
or agricultural purposes.
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e Increases in soil settlement or ground swelling that damages structures, utilities, or other
facilities caused by inundation and/or changes in groundwater levels.

e Noncompliance with all applicable water quality standards, laws, and regulations.

e Increasing risk associated with environmental hazards or human health.

e Decreasing existing and/or future beneficial use.

e Reducing the amount of water or wetlands available for human use or ecological services.

e Reducing availability or accessibility of water resources.

e Long-term increased inundation, sedimentation, and/or damage to water resources.

If an activity is deemed as having an impact, the activity then can be evaluated to determine if the impact
is significant or insignificant. For significant impacts, a determination is made as to whether the impacts
can be mitigated to less than significant impacts.

42.1.3 Issues Identified During Public Scoping Process

The following analysis focuses on the effects to water resources: surface water, groundwater, nearshore
water, and wetlands that could be impacted by the proposed action. As part of the analysis, concerns
relating to water resources that were identified by the public, including regulatory stakeholders, during the
scoping meetings are addressed. These include:

e Describe water quality with respect to public health requirements, drinking water regulations,
and applicable water quality standards.

e [Estimate quality and quantity of storm water runoff to be generated by increased impervious
surface, methods of contaminant removal, methods of runoff redirection to recharge the
aquifer, and groundwater under the direct influence of surface water.

e Accidental or intentional contamination of groundwater.

e (Capacity of water resources to meet the agricultural needs.

e Stormwater management controls to prevent pollution during construction and subsequent
operations.

e Construction and vegetation clearing that potentially cause runoff, pollute the beaches, and
destroy marine life.

e Effects of training and dredging on sedimentation stress for the coral reefs and other marine
life.

e Identify ways to monitor and mitigate indirect impacts from sediments on coral reefs.

4.2.2 Alternative 1 (Preferred Alternative)

The analysis of potential impacts to water quality under Alternative 1 focuses on proposed firing training.
This involves construction and operation of the proposed firing ranges as configured for the alternative.

4221 Tinian
Construction
Surface Water/Stormwater

Under Alternative 1, proposed firing range and supporting areas (parking areas, roads, and bivouac areas)
construction activities would result in the potential for a temporary increase in stormwater runoff, erosion,
and sedimentation. To minimize these potential impacts, construction-specific BMPs (Volume 2, Chapter
4, Table 4.2-1) would be implemented to reduce the potential for erosion, runoff, sedimentation, and
water quality impacts.
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A part of construction activities, a water quality monitoring program would be implemented to identify
ambient conditions and then identify deviations from ambient conditions due to construction activities.
Any deviations with a potential to negatively impact water quality would be addressed per the procedures
and corrective actions identified in the water quality management plan. Proposed construction activities
would not occur within the 100-year floodplain zone. Therefore, construction activities associated with
Alternative 1 would result in less than significant impacts to surface water.

Groundwater

Under Alternative 1, range construction activities would include surface water protection measures
(identified above) that would also serve to protect groundwater quality. These BMPs and follow-on
measures would reduce the pollutant loading potential in stormwater and the underlying groundwater sub-
basins. Therefore, construction activities associated with Alternative 1 would result in less than
significant impacts to groundwater.

Nearshore Waters

Range construction activities associated with Alternative 1 would occur more than one mile (1.6 km)
from the coastline. As a result, construction activities would not result in direct impacts to the nearshore
water. Any potential impacts would further be lessened through implementation of surface water BMPs
and adherence to all applicable orders, laws, and regulations relating to water quality. Therefore,
construction activities associated with Alternative 1 would result in less than significant impacts to
nearshore waters.

Wetlands

Potential jurisdictional wetland Area 8294 is located approximately 1,000 ft (305 m) west of the proposed
Platoon Battle Course (Figure 4.2-1). The recognized Hagoi and Makpo Wetland Areas are located 2.5 mi
(4 km) north and 3.0 mi (4.9 km) south, respectively of the project area associated with Alternative 1;
these wetlands would not be impacted. In addition, as Area 8294 is located up-gradient from the proposed
range footprints, no indirect impacts to this wetland area would occur during construction.

As shown on Figure 4.2-1, there is one potential jurisdictional wetland area (Area C) located within the
range footprint associated with Alternative 1. Area C, a 0.3 ha (0.12 ha) potential jurisdictional wetland
area, would be filled (directly impacted) with implementation of Alternative 1.

The actual impacts to wetlands from Alternative 1 have not been field verified; if verified at 0.3 ac (0.12
ha), impacts would be relatively small. This area has not been formally delineated, so the effects are only
to a potential wetland area. Given this small amount of potential effect, the Marine Corps could
potentially adjust the layout of the proposed Platoon Battle Course under Alternative 1 to avoid this
potential wetland area. However, for the purposes of this analysis, it is assumed direct impacts would
occur. During construction, indirect impacts to other nearby wetland areas would be minimized by
incorporating site-specific appropriate BMPs (Volume 2, Chapter 4, Table 4.2-1) that would reduce the
potential for construction impacts to these wetland areas. With implementation of the mitigation measures
identified in Section 4.2.2.3, construction activities associated with Alternative 1 would result in less than
significant impacts to wetlands.
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Operation
Surface Water/Stormwater

The operational phase would result in a minor increase in the area of impervious surface as a result of
new range training buildings and courses that would result in an associated relatively minor increase in
stormwater discharge intensities and volume. This increase would be minor and would be accommodated
by stormwater infrastructure, and stormwater flow paths would continue to mimic area topography. To
address this potential increase in stormwater runoff, Alternative 1 would incorporate the concept of Low
Impact Development (LID) in the final planning, design, and permitting of the design of the ranges and
courses.

The goals of LID are too closely match the post-development topography and stormwater runoff
hydrology to the pre-development status. The intent of LID is to control non-point source runoff through
the implementation of plant-soil-water and man-made, where appropriate, mechanisms that protect and
sustain the ecological integrity of the receiving water bodies and wetlands. LID technologies are well
suited to reduce stormwater runoff loadings for a variety of potential contaminants including sediment,
nutrients, and heavy metals. LID practices at the planning level are in conformance with USEPA non-
structural Pollution Prevention strategies. The range-specific LID measures for Tinian would reduce
stormwater runoff using a combination of retention devices and vegetation. For example, grassy
vegetation would be maintained on the berms to help manage stormwater and control erosion, thereby
reducing potential water quality impacts. With the implementation of LID measures to reduce impacts, no
diversion or restriction of surface water flow would occur.

Proposed range training activities would have the potential to release potential contaminants into
receiving waters. To minimize these potential impacts, Alternative 1 would be implemented in
accordance with all applicable orders, laws, and regulations, including preparation of and compliance
with a Stormwater Pollution Prevention Plan, Stormwater Management Plan, and Spill Prevention,
Control, and Countermeasure Plan that would minimize potential water quality impacts from runoff,
leaks, spills, and range training activities. For example, munitions expended at the ranges would be
entrapped in soil impact berms that would be maintained to remove expended rounds from the soil. The
soils would be returned to the range, and the rounds would be removed and transported for recycling. A
monitoring program would be implemented to identify any early indications of lead movement so that
action could be taken to address any potential water quality impacts. Thus, implementation of these
range-specific water quality protective measures would minimize potential impacts of runoff, spills, leaks,
and training activities to water resources.

Implementation of Alternative 1 would be in compliance with all federal, local, and military orders, laws,
and regulations, including COMNAV Marianas Instruction 3500.4, as well as the implementation of
BMPs, LID, and monitoring. Regulatory compliance and implementation of protective measures and
plans would minimize potential impacts to surface water resources. Therefore, operations associated with
Alternative 1 would result in less than significant impacts to surface water.

Groundwater

None of the proposed range locations lie over the Takapochao Limestone, which is the main drinking
water supply for Tinian. Furthermore, proposed training operations would be in compliance with the
water protection measures identified in the surface water section above during training operations that
would therefore also protect local groundwater quality. Implementation of Alternative 1 would not
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increase groundwater pumping rates. Therefore, operations associated with Alternative 1 would result in
less than significant impacts to groundwater.

Nearshore Waters

While alterations to the watershed have the potential to result in indirect impacts that could alter the
nearshore water quality, these potential effects would be minimized by complying with all applicable
orders, laws and regulations presented in Volume 7, Chapter 3, Section 3.1. In addition, the
aforementioned training surface water resource protection measures would minimize potential indirect
impacts to nearshore waters. Therefore, operations associated with Alternative 1 would result in less than
significant impacts to nearshore water.

Wetlands

Post-construction, no direct impacts to the wetland areas are anticipated. Following construction, no
wetland areas would be located within the proposed ranges and courses. Range operations would not alter
surface water flow to wetland areas as wetland areas are located at higher elevations that the proposed
ranges (i.e., any changes to surface hydrology would occur down-gradient from wetland areas) (Figure
4.1-4). In addition, as the range operations would occur down-gradient from the potential wetland areas,
there would be no potential for any residual lead or other potential contaminants to reach Wetland Area
8294 via stormwater runoff. There is a slight chance of an expended round to land in Wetland Areas C or
8294 as the areas are located within the Surface Danger Zone (SDZ) associated with the ranges; however,
the chances of having enough spent rounds to fall within the wetland area to impact the function of the
wetland is negligible. Therefore, operations associated with Alternative 1 would result in less than
significant impacts to wetlands.

4.2.2.2 Summary of Alternative 1 Impacts

Table 4.2-1 summarizes the potential construction and operational impacts associated with
implementation of Alternative 1.

Table 4.2-1. Summary of Alternative 1 Impacts

Area Project Activities Project Specific Impacts

SW: Temporary increase in stormwater runoff, erosion, and sedimentation
GW: Increased potential for local groundwater contamination

NW: Minor increase in runoff volume and pollutant loading potential

\WL.: Direct impact (fill) of 0.3 ac (0.12) of potential jurisdictional wetland
Tinian SW: Increase in stormwater volume and intensity; increase in training-related
residual contaminants

Operation GW: Increased potential for local groundwater contamination

NW: Minor increase in runoff volume and pollutant loading potential

\WL: Minor increase in pollutant loading potential from expended rounds
Legend: SW = Surface water/stormwater; GW = Groundwater; NW = Nearshore waters; WL = Wetlands.

Construction

Under Alternative 1, there would be no reduction in the amount of wetlands on Tinian, and there would
be no reduction in the availability or accessibility of water resources. Increases in stormwater would be
managed by LID measures, stormwater flow paths would continue to mimic area topography, range
operations and maintenance activities would not alter surface water flow to wetland areas, and no
construction would occur in a flood zone; therefore, there would be no increase in flooding risk. Through
the development and implementation of site-specific BMPs and LID measures, as well as range and
course-specific plans and procedures, there would no increased risk from environmental hazards or to
human health. Furthermore, all actions associated with Alternative 1 would be implemented in
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accordance with all applicable federal, local, and military orders, laws, and regulations (Volume 8,
Chapter 3, Table 3.1-1), including COMNAV Marianas Instruction 3500.4. Therefore, Alternative 1
would result in less than significant impacts to water resources.

4223 Alternative 1 Potential Mitigation Measures

To compensate for the potential filling of approximately 0.3 ac [0.15 ha] of wetlands and the associated
loss of wetland function from the proposed construction of the Platoon Battle Course, the Navy would
first attempt to avoid impacts; if avoidance is not possible, then the Navy would implement measures to
minimize potential impacts. Potential impacts could be mitigated through preserving existing areas, or
compensating for the fill of the wetland area by creating or improving existing wetland areas on Tinian to,
at a minimum, replace the area filled. The Navy would also obtain a USACE permit for this action and
would comply with the permit requirements.

A detailed description of resource protection measures potentially required by regulatory mandates is in
Volume 7, Section 3.1. A more detailed explanation of potential regulatory permitting requirements is
also available in Volume 8, Chapter 3, Table 3.1-1.

4.2.3 Alternative 2

The analysis of potential impacts to water quality under Alternative 2 focuses on proposed firing training.
Alternative 2 is general similar to Alternative 1; the orientation of the ranges and courses would be
slightly different under Alternative 2.

423.1 Tinian
Construction
Surface Water/Stormwater

The proposed range and course construction activities are similar for all action alternatives; therefore,
potential construction impacts to surface water resources resulting from implementation of Alternative 2
would be similar to the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, construction activities associated with Alternative 2 would result in less than significant
impacts to surface water.

Groundwater

The proposed range and course construction activities are similar for all action alternatives; therefore,
potential construction impacts to groundwater resources resulting from implementation of Alternative 2
would be similar to the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, construction activities associated with Alternative 2 would result in less than significant
impacts to groundwater.

Nearshore Waters

The proposed range and course construction activities are similar for all action alternatives; therefore,
potential construction impacts to nearshore water resources resulting from implementation of Alternative
2 would be similar to the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, construction activities associated with Alternative 2 would result in less than significant
impacts to nearshore waters.
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Wetlands

Based on a recent investigation (refer to Section 4.1.2.4), there are no wetlands located within the range
footprints associated with Alternative 2. No direct impacts to wetlands would occur during construction
activities. The nearest wetland area to proposed construction under Alternative 2 is Area C, located
approximately 400 ft (122 m) north of the Platoon Battle Course. The next nearest wetland area is Area
8294, located approximately 1,750 ft (305 m) west of the proposed Platoon Battle Course (Figure 4.2-1).
Both of these recognized potential jurisdictional wetland areas are located up-gradient from the proposed
range footprints; no indirect impacts to these wetland areas would occur during construction. The
recognized Hagoi and Makpo Wetland Areas are located 2.5 mi (4 km) north and 3.0 mi (4.9 km) south,
respectively of the project area associated with Alternative 2; these wetlands would not be impacted.
Therefore, construction activities associated with Alternative 2 would result in no impacts to wetlands.

Operation
Surface Water/Stormwater

The proposed range training operations on Tinian are the same for all action alternatives; therefore, the
potential operational impacts to surface water resources resulting from implementation of Alternative 2
would be the same as the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, operations associated with Alternative 2 would result in less than significant impacts to surface
water.

Groundwater

The proposed range training operations on Tinian are the same for all action alternatives; therefore, the
potential operational impacts to groundwater resources resulting from implementation of Alternative 1
would be the same as the potential impacts discussed under Alternative 2. Refer to Section 4.2.2.1.
Therefore, operations associated with Alternative 2 would result in less than significant impacts to
groundwater.

Nearshore Waters

The proposed range training operations on Tinian are the same for all action alternatives; however, as
shown in Volume 3, Chapter 2, Figure 2.5-2, a portion of the notational SDZ associated with the Platoon
Battle Course would overlap nearshore waters. As discussed in Volume 3, Chapter 2, Section 2.3.1.1,
there is a very small chance an expended projectile to fall outside of the range footprint, within the SDZ.
There would be an even smaller chance for an expended projectile to fall within the nearshore water
portion of the SDZ. Due to the small number of potential projectiles that could fall into the nearshore
SDZ and the relatively small size of the projectile, the potential impacts to nearshore water quality from
these projectiles would be negligible. In addition, the same range and course management measures as
identified in Section 4.2.2.1 would be implemented to minimize potential operational impacts to
nearshore waters. Therefore, operations associated with Alternative 2 would result in less than significant
impacts to nearshore waters.

Wetlands

Post-construction, range operations would not alter surface water flow to wetland areas as wetland areas
are located at higher elevation that the proposed ranges (i.e., any changes to surface hydrology would
occur down-gradient from wetland areas) (Figure 4.1-4). In addition, as the range operations would occur
down-gradient from the potential wetland areas, there would be no potential for any residual lead or other
potential contaminants to reach Wetland Areas C or 8294 via stormwater runoff. There is a slight chance
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of an expended round to land in Wetland Areas C and 8294 as the areas are located within the SDZ
associated with the ranges; however, the chances of having enough spent rounds to fall within the wetland
area to impact the function of the wetland is negligible. Therefore, operations associated with Alternative
2 would result in less than significant impacts to wetlands.

4232 Summary of Alternative 2 Impacts

Table 4.2-2 summarizes the potential construction and operational impacts associated with
implementation of Alternative 2.

Table 4.2-2. Summary of Alternative 2 Impacts

Area Project Activities Project Specific Impacts

SW: Temporary increase in stormwater runoff, erosion, and sedimentation

GW: Increased potential for local groundwater contamination

NW: Minor increase in runoff volume and pollutant loading potential

\WL: No impacts

SW: Increase in stormwater volume and intensity; increase in training-related
residual contaminants

GW: Increased potential for local groundwater contamination

NW: Minor increase in runoff volume and pollutant loading potential; increase
in training-related residual contaminants

\WL: Minor increase in pollutant loading potential from expended rounds

Legend: SW = Surface water/stormwater, GW = Groundwater, NW = Nearshore waters, WL = Wetlands.

Construction

Tinian

Operation

Under Alternative 2, there would be no reduction in the area of wetlands on Tinian and there would be no
reduction in the availability or accessibility of water resources. Increases in stormwater would be
managed by LID measures, stormwater flow paths would continue to mimic area topography, range
operations and maintenance activities would not alter surface water flow to wetland areas, and no
construction would occur in a flood zone; therefore, there would be no increase in flooding risk. Through
the development and implementation of site-specific BMPs (Volume 2, Chapter 4, Table 4.2-1) and LID
measures, and range and course-specific plans and procedures, there would no increased risk from
environmental hazards or to human health. Any potential projectiles landing in the nearshore water
portion of the SDZ would have a negligible impact on nearshore water quality. Furthermore, all actions
associated with Alternative 2 would be implemented in accordance with all applicable federal, local, and
military orders, laws, and regulations (Volume 8, Chapter 3, Table 3.1-1), including COMNAYV Marianas
Instruction 3500.4. Therefore, Alternative 2 would result in less than significant impacts to water
resources.

4.2.3.3 Alternative 2 Potential Mitigation Measures
No potential mitigation measures have been identified for Alternative 2.
424 Alternative 3

The analysis of potential impacts to water quality under Alternative 3 focuses on proposed firing training.
Alternative 3 is general similar to Alternative 1; the orientation of the ranges and courses would be
slightly different under Alternative 3.
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4.2.4.1 Tinian
Construction
Surface Water/Stormwater

The proposed range and course construction activities are similar for all action alternatives; therefore,
potential construction impacts to surface water resources resulting from implementation of Alternative 3
would be similar to the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, construction activities associated with Alternative 3 would result in less than significant
impacts to surface water.

Groundwater

The proposed range and course construction activities are similar for all action alternatives; therefore,
potential construction impacts to groundwater resources resulting from implementation of Alternative 3
would be similar to the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, construction activities associated with Alternative 3 would result in less than significant
impacts to groundwater.

Nearshore Waters

The proposed range and course construction activities are similar for all action alternatives; therefore,
potential construction impacts to nearshore water resources resulting from implementation of Alternative
3 would be similar to the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, construction activities associated with Alternative 3 would result in less than significant
impacts to nearshore waters.

Wetlands

Based on a recent investigation (refer to Section 4.1.2.4), there are no wetlands located within the range
footprints associated with Alternative 3. No direct impacts to wetlands would occur during construction
activities. The nearest wetland area to proposed construction under Alternative 3 is Area C, located
approximately 400 ft (122 m) north of the Platoon Battle Course. The next nearest wetland area is Area
8294, located approximately 1,750 ft (305 m) west of the proposed Platoon Battle Course (Figure 4.2-1).
Both of these recognized potential jurisdictional wetland areas are located up-gradient from the proposed
range footprints; no indirect impacts to these wetland areas would occur during construction. The
recognized Hagoi and Makpo Wetland Areas are located 2.5 mi (4 km) north and 3.0 mi (4.9 km) south,
respectively of the project area associated with Alternative 3; these wetlands would not be impacted.
Therefore, construction activities associated with Alternative 3 would result in no impacts to wetlands.

Operation
Surface Water/Stormwater

The proposed range training operations on Tinian are the same for all action alternatives; therefore, the
potential operational impacts to surface water resources resulting from implementation of Alternative 3
would be the same as the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, operations associated with Alternative 3 would result in less than significant impacts to surface
water.
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Groundwater

The proposed range training operations on Tinian are the same for all action alternatives; therefore, the
potential operational impacts to groundwater resources resulting from implementation of Alternative 3
would be the same as the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, operations associated with Alternative 3 would result in less than significant impacts to
groundwater.

Nearshore Waters

The proposed range training operations on Tinian are the same for action alternatives; therefore, the
potential operational impacts to nearshore water resources resulting from implementation of Alternative 3
would be the same as the potential impacts discussed under Alternative 1. Refer to Section 4.2.2.1.
Therefore, operations associated with Alternative 3 would result in less than significant impacts to
nearshore waters.

Wetlands

Post-construction, range operations would not alter surface water flow to wetland areas as wetland areas
are located at higher elevation that the proposed ranges (i.e., any changes to surface hydrology would
occur down-gradient from wetland areas) (Figure 4.1-4). In addition, as the range operations would occur
down-gradient from the potential wetland areas, there would be no potential for any residual lead or other
potential contaminants to reach Wetland Areas C or 8294 via stormwater runoff. There is a slight chance
of an expended round to land in Wetland Areas C or 8294 as the areas are located within the SDZ
associated with the ranges; however, the chances of having enough spent rounds to fall within the wetland
area to impact the function of the wetland is negligible. Therefore, operations associated with Alternative
3 would result in less than significant impacts to wetlands.

4.2.4.2 Summary of Alternative 3 Impacts

Table 4.2-3 summarizes the potential construction and operational impacts associated with
implementation of Alternative 3.

Table 4.2-3. Summary of Alternative 3 Impacts

Area Project Activities Project Specific Impacts

SW: Temporary increase in stormwater runoff, erosion, and sedimentation
GW: Increased potential for local groundwater contamination

NW: Minor increase in runoff volume and pollutant loading potential

WL: No impacts

Tinian SW: Increase in stormwater volume and intensity; increase in training-related
residual contaminants

Operation GW: Increased potential for local groundwater contamination

NW: Minor increase in runoff volume and pollutant loading potential

WL: Minor increase in pollutant loading potential from expended rounds
Legend: SW = Surface water/stormwater; GW = Groundwater; NW = Nearshore waters; WL = Wetlands.

Construction

Under Alternative 3, there would be no reduction in the area of wetlands on Tinian and there would be no
reduction in the availability or accessibility of water resources. Increases in stormwater would be
managed by LID measures, stormwater flow paths would continue to mimic area topography, range
operations and maintenance activities would not alter surface water flow to wetland areas, and no
construction would occur in a flood zone; therefore, there would be no increase in flooding risk. Through
the development and implementation of site-specific BMPs (Volume 2, Chapter 4, Table 4.2-1) and LID
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measures, and range and course-specific plans and procedures, there would no increased risk from
environmental hazards or to human health. Furthermore, all actions associated with Alternative 3 would
be implemented in accordance with all applicable federal, local, and military orders, laws, and regulations
(Volume 8, Chapter 3, Table 3.1-1), including COMNAV Marianas Instruction 3500.4. Therefore,
Alternative 3 would result in less than significant impacts to water resources.

4243 Alternative 3 Potential Mitigation Measures

No potential mitigation measures have been identified for Alternative 3.
4.2.5 No-Action Alternative

4.2.5.1 Surface Water/Stormwater

Under the no-action alternative, Marine Corps units would remain in Japan and would not conduct
additional training on Tinian. No construction or operations would occur; therefore, existing surface water
conditions as presented in Section 4.1 would remain.

The identified surface water availability and quality concerns for Tinian (e.g., construction-related
discharges, sewage overflows, animal waste, and sediment erosion) would continue to exist. These threats
to surface water would continue to be monitored by federal and Tinian agencies, and appropriate
regulatory action would continue to occur in order to maximize surface water quality and availability. In
time, surface water quality is expected to slowly improve as point and non-point sources of pollution are
identified and pollution loading to surface waters is reduced. Not increasing the amount of training on
Tinian would not change the ongoing water quality concerns or protection actions for surface waters;
these conditions and actions would continue to persist. Therefore, implementation of the no-action
alternative would result in no impacts to surface water.

4.2.5.2 Groundwater

Under the no-action alternative, Marine Corps units would remain in Japan and would not conduct
additional training on Tinian. No construction or operations would occur; therefore, existing groundwater
conditions as presented in Section 4.1 would remain.

The identified groundwater availability and quality concerns for Tinian (e.g., saltwater intrusion, leaky
septic systems) would continue to exist. These threats to groundwater availability and quality would
continue to be monitored by federal and Tinian agencies to minimize potential impacts, and appropriate
regulatory action would continue to occur in order to protect groundwater resources. Monitoring for
saltwater intrusion and coordination amongst water users, as well as potential designations for
groundwater resources is expected to ensure there is a dependable, safe supply of groundwater for Tinian
users. Not increasing the amount of training on Tinian would not change the on-going groundwater
availability and quality concerns or the protection actions for Tinian nearshore waters; these conditions
and actions would continue to persist. Therefore, implementation of the no-action alternative would result
in no impacts to groundwater.

4.2.53 Nearshore Waters

Under the no-action alternative, Marine Corps units would remain in Japan and would not conduct
additional training on Tinian. No construction or operations would occur; therefore, existing nearshore
conditions as presented in Section 4.1 would remain.

The identified nearshore water quality concerns for the marine waters of Tinian (sewage outfalls, sewer
collection overflows, sedimentation from unpaved roads and development, urban runoff, reverse osmosis
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discharges, and enterococci bacteria,) would continue to persist. These threats to nearshore water quality
would continue to be monitored by federal and Tinian agencies to minimize potential impacts, and
appropriate regulatory action would continue to occur to protect nearshore waters. In time, nearshore
water quality is expected to slowly improve as point and non-point sources of pollution are identified and
pollution loading to nearshore waters is reduced. Not increasing the amount of training on Tinian would
not change the on-going nearshore water quality concerns or the protection actions for Tinian nearshore
waters; these conditions and actions would continue to persist. Therefore, implementation of the no-action
alternative would result in no impacts to nearshore waters.

4254 Wetlands

Under the no-action alternative, Marine Corps units would remain in Japan and would not conduct
additional training on Tinian. No construction or operations would occur; therefore, existing wetland
conditions as presented in Section 4.1 would remain.

The identified primary threats to wetlands on Tinian (feral ungulates, human disturbance, non-native
plants species, sedimentation, and erosion) would continue to occur. These threats to wetland area and
function are of concern and are therefore monitored by federal and Tinian agencies to protect wetland
areas. Not increasing the amount of training on Tinian would not change the on-going threats or
protection actions for wetlands on Tinian; these conditions and actions would continue to persist.

Therefore, implementation of the no-action alternative would result in no impacts to wetlands.

4.2.6

Summary of Impacts

Table 4.2-4 summarizes the potential impacts. A text summary is provided below.

Table 4.2-4. Summary of Impacts

Alternative 1

Alternative 2

Alternative 3

| No-Action Alternative

Construction Impacts

SW: LSI

e Temporary increase in
stormwater runoff,
erosion, and
sedimentation

GW: LSI

e Increased potential for
local groundwater
contamination

NW: LSI

e Minor increase in
runoff volume and
pollutant loading
potential

WL: SI-M

e Direct impact (fill) of
0.3 ac (0.12 ac) of
potential jurisdictional
wetland

SW: LSI

e Temporary increase in
stormwater runoff,
erosion, and
sedimentation

GW: LSI

e Increased potential for
local groundwater
contamination

NW: LSI

e Minor increase in
runoff volume and
pollutant loading
potential

WL: NI

SW: LSI

e Temporary increase in
stormwater runoff,
erosion, and
sedimentation

GW: LSI

e Increased potential for
local groundwater
contamination

NW: LSI

e Minor increase in
runoff volume and
pollutant loading
potential

WL: NI

Water Resources: NI

Operation Impacts

SW: LSl
e Increase in stormwater
volume and intensity;
increase in training-

SW: LSI
e Increase in stormwater
volume and intensity;
increase in training-

SW: LSI
e Increase in stormwater
volume and intensity;
increase in training-

Water Resources: NI
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Table 4.2-4. Summary of Impacts

Alternative 1

Alternative 2

Alternative 3

No-Action Alternative

related residual
contaminants

GW: LSI

e Increased potential for
local groundwater
contamination

NW: LSI

e Minor increase in
runoff volume and
pollutant loading

related residual
contaminants

GW: LSI

e Increased potential for
local groundwater
contamination

NW: LSI

e Minor increase in
runoff volume and
pollutant loading

related residual
contaminants

GW: LSI

e Increased potential for
local groundwater
contamination

NW: LSI

e Minor increase in
runoff volume and
pollutant loading

potential potential; increase in potential
training-related residual
contaminants WL.: LSI
WL: LSI WL: LSI e Minor increase in
e Minor increase in e Minor increase in pollutant loading

pollutant loading
potential from potential from
expended rounds expended rounds

pollutant loading potential from

expended rounds

Legend: SI-M = Significant impact mitigable to less than significant; LSI = Less than significant impact; NI = No impact;
SW = Surface water/stormwater; GW = Groundwater.

Implementation of the alternatives would have the potential to impact the quality and quantity of
stormwater runoff, during both the construction and operational phases of the project. Construction and
operation would have the potential to cause erosion and sedimentation that could degrade surface water
quality. In addition, the action alternatives would increase the potential for leaks and spills from
contaminants. These potential impacts would be reduced through the combination of BMPs (Volume 2,
Chapter 4, Table 4.2-1), LID measures, and monitoring programs. Furthermore, the action alternatives
would be implemented in compliance with all federal, local, and military orders, laws, and regulations
(Volume 8, Chapter 3, Table 3.1-1) including COMNAYV Marianas Instruction 3500.4 and would include
the implementation of BMPs, LID, and monitoring. Proposed construction activities would not occur
within the 100-year floodplain zone.

Alternative 1 has the potential to impact approximately 0.3 ac (0.12 ha) of potential jurisdictional
wetlands; this direct impact would be mitigated by potentially creating or enhancing wetland areas
elsewhere on Tinian and complying with USACE permit requirements. Therefore, with mitigation,
Alternative 1 would result in less than significant impacts to wetlands. No wetland impacts would occur
under Action Alternatives 2 or 3. Alternative 2 has the potential to result in a negligible impact to
nearshore water quality due to expended projectiles falling in the nearshore water portion of the SDZ.
Under Alternatives 1 and 3, the SDZs would not overlap nearshore waters.

4.2.7 Summary of Potential Mitigation Measures

Potential impacts of Alternative 1 could be mitigated through preserving existing areas, or compensating
for the fill of the wetland area by creating or improving existing wetland areas on Tinian to, at a
minimum, replace the area filled. The Navy would also obtain a USACE permit for this action and would
comply with the permit requirements. No potential mitigation measures have been identified for
Alternatives 2 or 3.
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4.3 LEAST ENVIRONMENTALLY DAMAGING PRACTICABLE ALTERNATIVE (LEDPA)

This section focuses on compliance with the Section 404(b)(1) guidelines of the Clean Water Act.
Specifically, Section 404(b)(1) of the Clean Water Act stipulates that no discharge of dredged or fill
material into waters of the United States, which include wetlands, shall be permitted if there is a
practicable alternative which would have less adverse impact on the aquatic ecosystem, so long as the
alternative does not have other significant environmental consequences. Furthermore, an alternative is
considered practicable if it is available and capable of being implemented after taking into consideration
cost, existing technology, and logistics in light of overall project purposes. Section 404 permitting is
applicable to the proposed training actions on Tinian. Permitting decisions are based on guidelines
(““404(b)(1) Guidelines”) developed jointly with the USEPA that are now part of the Code of Federal
Regulations (40 CFR 230). A Section 404 Permit would be applied for and obtained prior to construction.
This analysis is to show that the screening and selection process used in the development of this
EIS/OEIS has identified the least environmentally damaging practicable alternative (LEDPA) consistent
with the Section 404(b)(1) guidelines.

The discussion below provides a brief comparative summary of the three alternatives carried forward for
analysis in this EIS/OEIS and highlights the reasons why Alternative 2 is considered the LEDPA.
However, the Marine Corps has determined that Alternative 1 is the preferred alternative for the proposed
action. Alternative 1 is preferred because it consolidates the ranges in a central location, is located on the
terrain that requires the least amount of earthmoving for construction, makes best use of the existing road
network to get to and to service the ranges, provides the most flexibility for future expansion, has the least
impact on airspace due to centralized/overlapping SDZs, and only closes Broadway access when Platoon
Battle Course is being used.

Options for a Range Training Area (RTA) that could accommodate the four proposed ranges (Rifle
Known Distance (KD) Range, Automated Combat Pistol Range, Platoon Battle Course, and Field Firing
Range) were evaluated on Tinian. Based on planning limitations and constraints at Tinian and the purpose
and need for the proposed action at Tinian, this process identified that the RTA would:

e Be located within the MLA

¢ Compliment, but not conflict with or infringe on, other training activities within the MLA (to
the extent practicable)

o Compliment, but not conflict with, other non training activities within MLA including the
International Broadcasting Bureau (IBB) property

e Provide for controlled access to and through the range areas for safety prior to and during
firing

e Be suitable for company level training of approximately 200, but possibly up to 400,
personnel that would periodically bivouac (i.e., a temporary camp under little or no shelter) at
the RTA

Sections 2.1-2.5 of this Volume provide an overview of the background, planning criteria, proposed
action elements, and alternatives. The purpose of the overall proposed actions is to relocate and site
military forces within the Western Pacific Region to meet the following criteria based on U.S. policy,
international agreements, and treaties. The rationale for siting the ranges on Tinian is that this is within
the MIRC, provides close proximity to Marine Corps based on Guam, and provides reliable access to
training resources.
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431 Alternatives Comparison Summary
43.1.1 Alternative 1 (Preferred)

Wetlands Differences

Alternative 1 would not impact any formally delineated wetlands. However, Alternative 1 would have
effects on a potential jurisdictional wetland area. Further discussion on impacts to wetlands may be found
in Chapter 4, Water Resources of this Volume. Area C, a 0.3 ac (0.12 ha) potential jurisdictional wetland
(palustrine) area, would be filled (directly impacted) with implementation of Alternative 1. The Marine
Corps would strive to avoid directly impacting, to the greatest extent possible, this potential wetland area
in the design and implementation phases of the Platoon Battle Course. However, for the purposes of this
analysis at this time, it is assumed direct impacts would occur.

During construction, indirect impacts to other nearby wetland areas would be minimized by incorporating
site-specific appropriate BMPs (Volume 2, Chapter 4, Table 4.2-1) that would reduce the potential for
construction impacts to these wetland areas. Therefore, with implementation of the mitigation measures
1dentified in Section 4.2, construction activities associated with Alternative 1 would result in less than
significant impacts to wetlands. Post-construction, no direct impacts to the wetland areas are anticipated
as following construction, no wetland areas would be located within the proposed ranges and courses.

Terrestrial Biological Resources Differences

Project construction would impact 1.0% of the current Tinian monarch population. The Tinian monarch is
a CNMI listed endangered species. Based on territory densities estimated by USFWS (2009), the number
of Tinian monarch territories that would be lost through construction would be 204. Approximately 70 ac
(28 ha) of the 936 ac (379 ha) Airport Mitigation Conservation Area would be removed. Direct impacts to
the Tinian monarch would be significant. Vegetation that would be removed includes 173 ac (70 ha) of
mixed introduced forest and smaller amounts of tangantangan (Leucaena leucocephala) and
shrub/grassland. About 193 ac (78 ha) of forested habitat would be indirectly impacted.

Cultural Resources Differences

Alternative 1 would have significant adverse direct impacts to 10 NRHP-eligible archaeological
resources, indirect impacts to 55 NRHP-eligible archaeological sites in the SDZ and the National Historic
Landmark (NHL), and indirect impacts to two NRHP-eligible traditional cultural properties.

Operational Differences

There are no operational differences between the three alternatives.
43.1.2 Alternative 2 (LEDPA)
Wetlands Differences

Alternative 2 would not impact any formally delineated wetlands or potential jurisdictional wetland areas.

Terrestrial Biological Resources Differences

Project construction would impact 0.7% of the current Tinian monarch population. Based on territory
densities estimated by USFWS (2009), the number of Tinian monarch territories that would be lost
through construction would be 149. Approximately 108 ac (44 ha) of the 936 ac (379 ha) Airport
Mitigation Conservation Area would be removed. Direct impacts to the Tinian monarch would be
significant. Vegetation that would be removed includes 121 ac (49 ha) of mixed introduced forest and
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smaller amounts of tangantangan (Leucaena leucocephala) and shrub/grassland. About 178 ac (72 ha) of
forested habitat would be indirectly impacted.

Cultural Resources Differences

Alternative 2 would have significant adverse direct impacts to 10 NRHP-eligible archaeological
resources, indirect impacts to 52 NRHP-eligible archaeological sites in the SDZ and the NHL, and
indirect impacts to one NRHP-eligible traditional cultural properties.

Operational Differences

There are no operational differences between the three alternatives.
43.13 Alternative 3

Wetlands Differences

Alternative 3 would not impact any formally delineated wetlands or potential jurisdictional wetland areas.

Terrestrial Biological Resources Differences

Project construction would impact 0.9% of the current Tinian monarch population. Based on territory
densities estimated by USFWS (2009), the number of Tinian monarch territories that would be lost
through construction would be 190. Approximately 82 ac (33 ha) of the 936 ac (379 ha) Airport
Mitigation Conservation Area would be removed. Direct impacts to the Tinian monarch would be
significant. Vegetation that would be removed includes 155 ac (63 ha) of mixed introduced forest and
smaller amounts of tangantangan (Leucaena leucocephala) and shrub/grassland. About 213 ac (86 ha) of
forested habitat would be indirectly impacted.

Cultural Resources Differences

Alternative 3 would have significant adverse direct impacts to 7 NRHP-eligible archaeological resources,
indirect impacts to 55 NRHP-eligible archaeological sites in the SDZ and the NHL, and indirect impacts
to two NRHP-eligible traditional cultural properties.

Operational Differences

There are no operational differences between the three alternatives.
432 Conclusion

Based on the above discussion, Alternative 2 is considered the LEDPA but as previously noted,
Alternative 1 is the Marine Corps’ preferred alternative. The environmental differences between all three
alternatives are small, with the greatest difference being due to potential wetland impacts and impacts to
the CNMI listed endangered Tinian monarch. Alternatives 2 and 3 would result in no impacts to the
aquatic ecosystem including wetlands. Alternative 1, the preferred alternative, has the potential to impact
0.3 ac (0.12 ha) of potential jurisdictional wetland. However, the actual impacts to wetlands from
Alternative 1 have not been field verified and if verified at 0.3 ac (0.12 ha), would be relatively small.
This area has not been formally delineated, so the effects are only to a potential wetland area. Given this
small amount of potential effect, the Marine Corps could potentially adjust the layout of the proposed
Platoon Battle Course under Alternative 1 to avoid this potential wetland area. Should Alternative 1, as
the Marine Corps preferred alternative, be implemented with minimal wetland impacts, best management
practices and compensatory mitigation would be provided as described in Volume 7. Once final impacts
through complete design are identified, a final mitigation plan would be prepared if necessary for the
limited wetland impact.
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Alternative 2 has fewer impacts to cultural resources, but the differences are small. Alternative 2 has
fewer impacts to terrestrial biological resources; however, these differences also are small. Alternative 1
would have less impact to the Airport Mitigation Conservation Area than either Alternatives 2 or 3.
Consequently, adjustment of the Platoon Battle Course could potentially change the LEDPA conclusion
from Alternative 2 to Alternative 1.
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CHAPTERS.
AIR QUALITY

51 AFFECTED ENVIRONMENT

5.1.1 Definition of Resource

Air quality is defined by ambient air concentrations of specific pollutants of concern with respect to the
health and welfare of the general public. Air quality can be affected by air pollutants produced by mobile
sources, such as vehicular traffic, aircraft, or non-road equipment used for construction activities; and by
fixed or immobile facilities, referred to as “stationary sources.” Stationary sources can include
combustion and industrial stacks and exhaust vents. Potential air quality effects on Tinian would occur
from both construction and operational activities associated with implementation of the proposed actions
and associated alternatives.

Under the requirements of the 1970 Clean Air Act (CAA) as amended in 1977 and 1990 (CAA
Amendments), the United States (U.S.) Environmental Protection Agency (USEPA) has established
National Ambient Air Quality Standards (NAAQS) for six contaminants, referred to as criteria pollutants
(40 Code of Federal Regulations [CFR] 50): carbon monoxide (CO), nitrogen dioxides, ozone (with
nitrogen oxides [NOy] and volatile organic compounds [VOCs] as precursors), particulate matter (PM,—
less than 10 microns in particle diameter; PM, s—Iess than 2.5 microns in particle diameter), lead, and
sulfur dioxide (SO,).

The NAAQS include primary and secondary standards, as listed in Table 5.1-1. The primary standards
were established to protect human public health, including the health of “sensitive” populations such as
asthmatics, children, and the elderly. Typical sensitive land uses protected by the primary standards are
public accessible areas used by these populations, such as residences, hospitals, libraries, churches, parks,
playgrounds, schools, etc. The secondary standards were established to protect the environment, including
plants and animals, from the adverse effects associated with pollutants in the ambient air.

Table 5.1-1. U.S. National and CNMI Ambient Air Quality Standards

Pollutant and Averaging Time | Primary Standard" |  Secondary Standard®
Carbon Monoxide

1-Hour Maximum” 35 ppm

8-Hour Maximum® 9 ppm None
Nitrogen Dioxide

Annual Arithmetic Mean® | 100 | 100
Ozone

8-Hour Average’ | 0.075 ppm | 0.075 ppm
Particulate Matter’

PMiq

24-Hour Average® | 150 | 150
PM2s

Annual Arithmetic Mean® 15 15
24-Hour Average’ 35 35
Lead

Quarterly Arithmetic Mean® 1.5 1.5
Rolling 3-Month Average’ 0.15 0.15
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Table 5.1-1. U.S. National and CNMI Ambient Air Quality Standards

Pollutant and Averaging Time | Primary Standard" |  Secondary Standard®
Sulfur Dioxide
Annual Arithmetic Mean® 0.03 ppm
(80 pg/m’) -
3-Hour Maximum® — 0.5 ppm (1300 pg/m’)
24-Hour Maximum® 0.14 ppm
(365 pg/m’) B
Legend: — = not available; ppm = parts per million.
Notes:

! All concentrations in micrograms per cubic meter of air (ug/m®), except where

noted.
Not to be exceeded more than once a year.
Not to be exceeded during any calendar year.
Standard attained when 3-year average of annual 4th-highest daily maximum 8-
hour concentration is below 0.075 ppm.
PM,: particulate matter diameter of 10 microns or less; PM, s: particulate matter
diameter of 2.5 microns or less.
Not to be exceeded more than once per year on average over 3 years.
Standard attained when the annual highest 98th percentile of 24-hour
concentration over 3 years is below 35 pg/m3.
The quarterly lead standard is not to be exceeded during any calendar quarter.

? Any three-month average exceeding 0.15 pg/m’® within a three-year period would

be considered a violation of the NAAQS. Final rule signed October 15, 2008.

Sources: 40 CFR 50 and Guam Environmental Protection Agency (GEPA) (2004).

8

Areas where concentration levels are below the NAAQS for criteria pollutants are designated as being in
“attainment.” Areas where criteria pollutant levels equal or exceed the NAAQS are designated as being in
“nonattainment.” Based on the severity of the pollution problem, nonattainment areas are categorized as
marginal, moderate, serious, severe, or extreme. Where insufficient data exist to determine an area’s
attainment status, it is designated as either unclassifiable or in attainment.

The CNMI Air Pollution Control Regulations require compliance with NAAQS and permitting for
stationary sources of air emissions. The CNMI Division of Environmental Quality reviews air permit
applications and issues air permits for stationary sources.

5.1.2 Tinian

Except for power generating facilities, there are no significant sources of air emissions on Tinian.
However, military training vessels, on-road vehicles, and open burnings are sources of emissions that
contribute to the existing ambient air quality background conditions at Tinian. While there are no air
monitoring stations on Tinian, it can be assumed that ambient air quality is good and in compliance with
air quality standards given the small number of emission sources on the island and that the island is
currently designated as an attainment area for all criteria pollutants.

5.2 ENVIRONMENTAL CONSEQUENCES

Since the proposed training activity on Tinian would not affect the operation and capacity of existing
utility systems, no adverse stationary source air quality impacts (i.e., from fixed or immobile facilities)
would occur. The air quality consequences analysis performed and presented in this section includes:
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e An incremental emissions analysis of criteria pollutants and greenhouse gas in terms of
carbon dioxide (CO,) emissions with the potential to emit from additional training activity
operations including the following sources:

e Firing training, inclusive of associated vehicle usage

e Barge operations for transporting military training personnel

e An incremental emissions analysis of criteria pollutants and CO, with the potential to emit
from construction equipment and hauling truck emissions during the construction period.

521 Approach to Analysis
5.2.1.1 Methodology

This section describes the analytical approach used to address potential impacts from the proposed Marine
Corps training operations on Tinian. The training operations proposed on Tinian would involve the
development of live-fire weapons ranges for the sustainment training necessary for individuals, crews,
and small units of Marine Corps forces.

Among the three action alternatives (Alternatives 1, 2, and 3), the principal differences are the location
and orientation of the firing ranges and the associated surface danger zones (SDZs). The majority of
project components that would affect potential air quality conditions would remain the same for each
action alternative including the scale of construction and the scale of ground training.

Therefore, it is anticipated that the potential air quality impact from the three alternatives would be same
with respect to the overall pollutant emissions resulting from the proposed action. The air emission
sources associated with the proposed operations can be characterized as mobile sources for which the
criteria pollutant and CO, emissions are quantified.

Construction

Construction activities such as the operation of construction equipment and trucks may have short-term
air quality impacts. Although the emissions from construction workers’ commuting vehicles are
considered part of the overall construction emissions, it is anticipated they are negligible given the scale
of construction activities and the relatively low level of emissions as compared to trucks. As such, the
emission component from workers’ commuting vehicles was not considered here, as it is relatively small
and cannot be reasonably forecasted.

In estimating construction-related criteria pollutants and CO, emissions, the usage of equipment, the
likely duration of each activity, and manpower estimates for the construction were based on the
information described in Chapter 2 for the future project-associated construction activities.

Estimates of construction crew and equipment requirements and productivity were based on the data
contained in RSMeans Facilities Construction Cost Data (RSMeans 2003) and RSMeans Heavy
Construction Cost Data (RSMeans 2006). It is assumed for emissions estimates purposes that the
majority of construction activities would occur from 2011 through 2014 with minimal effort occurring
during 2010.

Estimates of construction equipment operational emissions were calculated based on projected hours of
equipment use and the emission factors for each type of equipment, as provided by USEPA in the
NONROAD emission factor model (USEPA 2008). National default model inputs for non-road engines,
equipment, and vehicles of interest were also in the USEPA model (USEPA 2008), as were average
equipment horsepower values and equipment power load factors. Since the operational activity data
presented in RSMeans’ cost data books are generated based on the overall length of equipment presence
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duration on site, an equipment actual running time factor (i.e., actual usage factor) was further employed
to determine actual equipment usage hours for the purpose of estimating equipment emissions. The usage
factor for each equipment type was obtained from Federal Highway Administration’s (FHWA) Roadway
Construction Noise Model User’s Guide (FHWA 2006). Emission factors related to construction-
associated delivery trucks were estimated using USEPA Mobile6 emission factor model (USEPA 2003)
that provides specific emission factor data base for various truck classifications.

Operation

Operational elements that have potential to impact air quality include:

e Use of barges for transport of equipment from Guam to Tinian for training evolutions
e Ground vehicle operations at various ranges

The emissions from potential barge trips were calculated using emission factors and load factors related to
diesel marine vessels obtained from Current Methodologies and Best Practices in Preparing Port
Emission Inventories (USEPA 2006). Emission factors were multiplied by the estimated running hours
for the barge to predict annual total barge emissions.

Ground training vehicle exhaust emissions from trucks, high mobility multipurpose wheeled vehicles, and
buses during training exercises were estimated with the same method used to predict construction vehicle
emissions. The USEPA Mobile6 emission factor model (USEPA 2003) was used to predict emissions
factors associated with each type of training vehicles defined based on the average weight and fuel type.
The emission factors were then multiplied by the annual vehicle running hours for each type of vehicle
during the training periods on Tinian. Moreover, since majority of these training vehicles would
maneuver on unpaved roads with potential to generate a great amount of fugitive dust, USEPA AP-42
(USEPA 1995) was used to predict additional unpaved road fugitive dust emissions from training
vehicles.

The detailed methodologies used to calculate both construction and operation emissions are presented in
Volume 9, Appendix I (Sections 3.3.4 Marine Vessel Training Emissions, 3.3.5 Training Vehicles
Emissions and 3.4 Construction Activity Emissions).

52.1.2 Determination of Significance

Under the CAA, barges, motor vehicles, and construction equipment are exempt from air permitting
requirements. Since the emissions from these sources associated with the proposed project would occur in
areas that are in attainment of the NAAQS for all criteria pollutants, the CAA General Conformity Rule
(GCR) is not applicable. Nonetheless, the National Environmental Policy Act (NEPA) and its
implementing regulations require analysis of the significance of air quality impacts from these sources as
well as non-major stationary sources. However, neither NEPA nor its implementing regulations have
established criteria for determining the significance of air quality impacts from such sources in CAA
attainment areas.

In the GCR applicable to nonattainment areas, USEPA uses the “major stationary source” definition
under the New Source Review program as the de minimis levels to separate presumably exempt actions
from those requiring a positive conformity determination. Since the proposed action and alternatives
would occur in areas that have always been in attainment, the “major stationary source” definition (250
tons per year [TPY] or more of any air pollutant subject to regulations under the CAA) from the
Prevention of Significant Deterioration (PSD) program was used for the air quality impact assessment.
The PSD major source threshold of 250 TPY is used for locations that are in attainment for determining
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the potential significance of air quality impacts from these sources. CO, is not a criteria pollutant and
therefore the 250 TPY threshold is not applicable to it.

The analysis of construction and operational incremental emissions from these sources in attainment areas
and the significance threshold selected (250 TPY) are solely for the purpose of informing the public and
decision makers about the relative air quality impacts from the proposed action and other alternatives
under NEPA requirements.

52.1.3 Issues Identified During Public Scoping Process

As part of the analyses, concerns relating to air quality effects that were raised by the public, including
regulatory stakeholders, during scoping meetings were addressed, if sufficient project data and available
impact criteria were available. These include:

e Increases in vehicle and vessel emissions and disclosure of available information of health
risks associated with vehicle emissions and other mobile source emissions.

e Increases in construction-related emissions and impacts including emissions estimates of
criteria pollutants and diesel PM from construction of alternatives.

5.2.2 Alternative 1 (Preferred Alternative)

5.2.2.1 Tinian

The Range Training Area (RTA) under Alternative 1 would consist of four proposed firing ranges: Rifle
Known Distance (KD) Range, Automated Combat Pistol Range, Platoon Battle Course, and Field Firing
Range. They would be oriented north, with the exception of the Platoon Battle Course that would be
oriented northeast. Total area of disturbance for all ranges combined would be 225 acres (ac) (91 hectares
[ha]). SDZs would encompass the Broadway and the Mount Lasso areas but would not extend over ocean
waters.

Construction

In Tinian, construction of the ranges would occur within the Military Lease Area (MLA). In order to
streamline development of a construction estimate for the live-fire range training facilities and supporting
facilities, each individual item was assigned to a “prototype” element with complete construction
estimates developed for a representative sample of each of the prototypes.

The total annual air emissions resulting from potential construction equipment, vehicle, and paving
activities occurring from 2011 through 2014 for live-fire range training facilities and supporting facilities
construction in Tinian are summarized in Table 5.2-1 and detailed in Volume 9, Appendix I, Section 3.4.2
Construction Emissions Marine Corps Relocation — CNML

Table 5.2-1. Annual Construction Emissions - Alternative 1
Pollutant (TPY)

SO,

CO

PMjo

PM; s

NO,

VOC

CO,

0.3

1.1

0.1

0.1

0.7

0.3

108.7

Operation

Military training-related aircraft, barge and vehicle emissions during training exercises are summarized in
Table 5.2-2 and detailed in Volume 9, Appendix I, Section 3.3.5 Training Vehicles Emissions.
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Table 5.2-2. Training Activity Annual Emissions- Alternative 1

Pollutant (TPY)
so, | co | PMyp | PMys | NO, | VvOC | cCO,
Barge
02 | o8 | 01 [ 01 [ 42 | 01 [ NA
Vehicle
00 | o0 | 01 [ 00 [ 00 [ 00 [ 20
Total
02 | o8 | 02 [ 01 [ 42 | 01 [ 20

The construction emissions and operational training emissions for Alternative 1 shown in Table 5.2-1 and
Table 5.2-2 are all well below the significance threshold of 250 TPY for criteria pollutants, as described
in Section 5.2.1.2.

5.2.2.2 Summary of Alternative 1 Impacts

Table 5.2-3 provides a summary of air emissions associated with both construction and operational
components of Alternative 1. All air emissions would be well below the significance threshold of 250
TPY for air pollutants subject to regulations under the CAA. Therefore, all project specific air quality
impacts are considered less than significant for all areas under Alternative 1.

Table 5.2-3. Summary of Alternative 1 Impacts

Project . . .
Area i Project Air Quality Impacts
Activities ) Q yimp
. Less than significant impacts to air quality. Construction emissions from all
Construction AT
- components would be well below significance thresholds.

Tinian — - - - - —

. Less than significant impacts to air quality. Operational emissions

Operation N
from all components would be well below significance thresholds.

5.2.2.3 Alternative 1 Potential Mitigation Measures

The predicted construction emissions (2011 through 2014) and operational emissions associated with
training activities (2015 and after) are combined with the emissions from other components of the
proposed action in Volume 7 to determine the total potential air emissions impact significance using the
impact thresholds described in Section 5.2.1.2. However, as the actions discussed in this volume are in a
separate region of influence (ROI) from other actions, emissions from the activities discussed here are
unlikely to influence emissions on Guam ROls, with the exception of CO,, which was selected to
represent greenhouse gases. CO; is discussed for all ROls in Volume 7, as the entire geographic region is
a more appropriate scale for evaluation of potential impacts.

5.2.3 Alternative 2
5.2.3.1 Tinian

The RTA under Alternative 2 would consist of the same four proposed firing ranges as Alternative 1.
They would be oriented north, with the exception of the Platoon Battle Course that would be oriented
northeast. Total area of disturbance for all ranges combined would be 225 ac (91 ha). SDZs would
encompass the Broadway and the Mount Lasso areas, and the Field Firing Range SDZ would extend over
ocean waters.

Construction

The construction emissions that would result from the proposed construction live-fire range training
facilities and supporting facilities on Tinian for Alternative 2 are assumed to be the same as those for
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Alternative 1, based the similar components of each alternative. Air emissions during construction that
apply to this alternative are discussed in Section 5.2.2 and are presented in Table 5.2-1.

Operation

The operational emissions associated with military training related emissions including those from
aircraft, barge, and training vehicle operations at or around Tinian are also assumed to be the same as
those for Alternative 1, and are summarized in Table 5.2-2.

5.2.3.2 Summary of Alternative 2 Impacts

Table 5.2-4 provides a summary of air emissions associated with both construction and operational
components of Alternative 2. All air emissions would be well below the significance threshold of 250
TPY for air pollutants subject to regulations under the CAA. Therefore, all project specific air quality
impacts are considered less than significant for all areas for this action.

Table 5.2-4. Summary of Alternative 2 Impacts

Project . . .
Area i Project Air Quality Impacts
Activities ) Q yimp
. Less than significant impacts to air quality. Construction emissions from all
Construction AT
- components would be well below significance thresholds.
Tinian — - - - - —
. Less than significant impacts to air quality. Operational emissions from all
Operation AT
components would be well below significance thresholds.

5.2.3.3 Alternative 2 Potential Mitigation Measures

The predicted construction emissions (2011 through 2014) and operational emissions (2015 and after) for
criteria pollutants within each ROI are all below the 250 TPY threshold or 100 TPY SO, threshold
applicable for SO, nonattainment areas. Therefore, potential air quality impacts under Alternative 2 are
considered less than significant and emissions mitigation measures are not warranted.

5.2.4 Alternative 3
5.2.4.1 Tinian

The RTA under Alternative 3 would consist of the same four proposed firing ranges as Alternative 1.
Three ranges (Field Firing Range, Combat Pistol/Multipurpose Firearms Qualification Course and the
Rifle KD Range) would be located farther to the south than under Alternative 1. They would be oriented
north. The Platoon Battle Course that would be in the same location as Alternative 1 and would be
oriented northeast. Total area of disturbance for all ranges combined would be 225 ac (91 ha). SDZs
would encompass the Broadway and the Mount Lasso areas but would not extend over ocean waters.

Construction

The primary difference between Alternatives 2 and 3 is the orientation of the Platoon Battle Course.
Construction emissions that would result from the proposed construction of live-fire range training
facilities and supporting facilities in Tinian for Alternative 3 are assumed to be the same as those for
Alternative 1 based on the similar components of each alternative. Air emissions that apply to this
alternative are discussed in Section 5.2.2 and are presented in Table 5.2-1.

Operation

The operational emissions associated with military training-related emissions including those from
aircraft, barge, and training vehicle operations at or around Tinian are also assumed to be the same as
those for Alternative 1 and are summarized in Table 5.2-2.
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5242 Summary of Alternative 3 Impacts

Table 5.2-5 provides a summary of air emissions associated with both construction and operational
components of Alternative 3. All air emissions would be well below the significance threshold of 250
TPY for air pollutants subject to regulations under the CAA. Therefore, all project specific air quality
impacts are considered less than significant for all areas for this action.

Table 5.2-5. Summary of Alternative 3 Impacts

Project . . .
Area Activities Project Air Quality Impacts
. Less than significant impacts to air quality. Construction emissions from all
Construction AT
Tinian components would be well below significance thresholds.
. Less than significant impacts to air quality. Operational emissions
Operation N
from all components would be well below significance thresholds.

5.2.4.3 Alternative 3 Potential Mitigation Measures

The predicted construction emissions (2011 through 2014) and operational emissions (2015 and after) for
criteria pollutants within each ROI are all below the 250 TPY threshold or 100 TPY SO, threshold
applicable for SO, nonattainment areas. Therefore, potential air quality impacts under Alternative 3 are
considered less than significant and emissions mitigation measures are not warranted.

5.25 No-Action Alternative

Under the no-action alternative, Marine Corps units would not move to Guam and there would be no
additional training conducted in the CNMI. No construction and training operations associated with the
military relocation would occur. Existing operations on Tinian would continue. Therefore, the no-action
alternative would not have significant air quality impacts.

5.2.6 Summary of Impacts

Table 5.2-6 summarizes the potential impacts of the three action alternatives and the no-action alternative.
As noted in this section, this evaluation assumed that the construction effort for all live-fire weapons
ranges would be the same, regardless of location or orientation. Therefore, the estimate of air emissions
calculated for all action alternatives (Alternatives 1, 2, and 3) are equal. The operational components of
military training related emissions for all three action alternatives are also considered to be the same and
therefore predicted emissions for all action alternatives are also the same.
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Table 5.2-6. Summary of Impacts

Alternative 1 |

Alternative 2

Alternative 3

| No-Action Alternative

Construction Impacts

LSl LSl LSl NI
e Construction emissions e Construction emissions e Construction emissions
from all components from all components from all components
would be well below would be well below would be well below
significance thresholds. significance thresholds. significance thresholds.
Operation Impacts
LSl LSl LSl NI

e Training operation
emissions from all
components would be
well below significance
thresholds.

Training operation
emissions from all
components would be
well below significance
thresholds.

Training operation
emissions from all
components would be
well below significance
thresholds.

Legend: LSI = Less than significant impact; NI = No impact.

The potential air emissions for Alternatives 1, 2, and 3 associated with construction and operational
activities are well below the significance threshold of 250 TPY. Therefore, Alternatives 1, 2, and 3 would
result in less than significant impacts to air quality resources. The no-action alternative would result in no

impacts to air quality resources.

5.2.7

Summary of Potential Mitigation Measures

As the predicted air emissions would result in less than significant impacts for all alternatives for both
construction and operation components of the proposed action, no mitigation measures are warranted, as

summarized in Table 5.2-7.

Table 5.2-7. Summary of Potential Mitigation Measures

Alternative 1

| Alternative 2

| Alternative 3

Construction

o None | « None | o None
Operation
o None | « None | o None
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CHAPTER 6.
NOISE

6.1 AFFECTED ENVIRONMENT

The main sources of noise within the affected environment on Tinian addressed in this Environmental
Impact Statement/Overseas Environmental Impact Statement (EIS/OEIS) are related to military
operations (airfield operations, ground training, construction noise and ground vehicular traffic). Ground
training encompasses many types of activities, but live-fire activities are emphasized in analyzing the
noise environment because they generate more noise than other ground-based activities. Heavy equipment
used during construction activities is the primary source of construction noise. Traffic noise relates to
vehicle movements on roadways around the island. The following sections discuss the baseline noise
environment to assess the potential effects of noise that may be generated in each geographical area of
interest on Tinian should the proposed action be implemented.

6.1.1 Definition of Resource

Sound is the stimulation of auditory organs produced by sound waves transmitted through the air or other
medium. Sound waves are small pressure fluctuation waves caused by vibrations. Human hearing
generally covers fluctuations between frequencies of 20 and 20,000 hertz, with higher frequencies
interpreted as having a higher pitch. Frequency is a measure of wave cycles per unit of time. Cycles per
second is the standard unit of measurement for sound wave frequency and is expressed as hertz. Sound
waves move outward in all directions from the vibration source, dissipating as the distance from the
source increases (inversely proportional to the square of the distance to the source). High frequency
sounds dissipate more quickly. Dissipation also occurs due to wind, ground cover, and temperature.

Loudness is the relative measure of the magnitude of a sound and is typically measured in decibels (dB).
Decibels are the ratio of the intensity of the sound to a reference intensity based on atmospheric pressure.
The dB is a logarithmic unit of measurement that expresses the magnitude of a physical quantity, like
sound, relative to a specified or implied reference level. Since it expresses a ratio of two quantities with
the same unit, it i1s a dimensionless unit.

Noise is unwanted or annoying sound and is not necessarily based on loudness. It comes from both
natural and manmade sources. Noise can have deleterious effects on physical and psychological health,
affect workplace productivity, and degrade quality of life. Military activities often involve the use of
specialized equipment that cause noise, including aircraft, artillery, heavy vehicles, and ships. The degree
that a sound is perceived to be noise may be influenced by the following factors:

e Frequency spectrum (300 — 4,800 hertz range has the highest potential for deleterious effects
on humans)

e Intensity (loudness and frequency)

e Modulation (level of distortion)

¢ Time and place of occurrence

e Duration

e The individual’s background

Table 6.1-1 shows typical intensity levels for common sounds. Since sound level intensity is logarithmic,
the decibel levels of multiple sources of sound are not additive. In fact, doubling a noise source would
only generate a 3 dB increase. For example, a receptor under a flight path with one jet airliner 500 feet (ft)
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(152 meters [m]) overhead would experience 115 dB; if two jetliners passed side-by-side, the receptor
would experience 118 dB not 230 dB.

Table 6.1-1. Intensity Levels for Common Sounds

Levels dB
Pain threshold 140
Discomfort threshold (pure tones) 120
Jet airliner (500 ft [152 m] overhead) 115
Loud shout (1 ft [.3 m] away) 110
Discomfort for speech threshold 100
Residential lawn mower 98
Heavy city traffic 92
Loud speech 80
Conversation 60
Window air conditioning unit 55
Faint speech (3 ft away[1l m]) 40
Whisper 30
Very quiet speech 20
Hearing threshold (young adult) 0

Source: Newman and Beatty 1985.
6.1.1.1 Frequency Weighting

A number of factors affect sound as the human ear perceives it. These include the actual level of noise,
the frequencies involved, the period of exposure to the noise, and changes or fluctuations in noise levels
during exposure. In order to correlate the frequency characteristics from typical noise sources to the
perception of human ears, several noise frequency weighting measures have been developed. The most
common frequency measures include the following:

e A-weighted Scale. Since the human ear cannot perceive all pitches or frequencies equally
well, these measures are adjusted or weighted to compensate for the human lack of sensitivity
to low-pitched and high-pitched sounds. This adjusted unit is known as the A-weighted
decibel, or dBA. The dBA is used to evaluate noise sources related to transportation (e.g.,
traffic and aircraft) and to small arms firing (up to .50-caliber).

e C-weighted Scale. The C-weighted scale measures more of the low-frequency components of
noise than does the A-weighted scale. It is used for evaluating impulsive noise and vibrations
generated by explosive charges and large-caliber weapons (such as artillery, mortars). C-
weighted noise levels are indicated by dBC.

Noise levels from one scale cannot be added or converted mathematically to levels in another weighting
scale.

6.1.1.2 Noise Metrics

Because of continuous versus impulsive types of noise, variations in frequency and period of noise
exposure, and the fact that the human ear cannot perceive all pitches and frequencies equally well, noise
from military operations is measured using noise metrics that reflect different noise characteristics.
Common metrics used in this EIS/OEIS noise analysis are as follows:

e Day-night Sound Level (DNL). This metric cannot be measured directly; rather, it is
calculated as the average sound level in decibels with a 10 dB penalty added to the nighttime
levels (10 p.m. to 7 a.m.). This penalty accounts for the fact that noises at night sound louder
because there are usually fewer noises occurring at night so generally nighttime noises are
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more noticeable. The DNL noise metric may be further defined, as appropriate, with a
specific, designated time period (e.g., annual average DNL, average busy month DNL). This
metric is recommended by USEPA, used by most federal agencies when defining their noise
environment, and applied as a land-use planning tool for predicting areas potentially impacted
by noise exposure.

e Maximum Sound Level (L. The highest A-weighted integrated sound level measured
during a single event in that the sound level changes value with time (e.g., an aircraft
overflight) is called the maximum A-weighted sound level or L. Ly iS given in units of
dBA. The L., is important in judging the interference caused by a noise event such as
participating in conversation, TV or radio listening, sleep, or other common activities.
Although it provides some measure of the intrusiveness of the event, it does not completely
describe the total event because it does not account for the length of time that the sound is
heard.

o Sound Exposure Level (SEL). This metric is a measure of the total sound energy and is a sum
of the sound intensity over the duration of exposure. The SEL provides a convenient single
number that adds the total acoustic energy in a transient event and it has proven to be
effective in assessing the relative annoyance of different transient sounds.

e Equivalent Sound Level (L.). Another way of describing fluctuating sound is to describe the
fluctuating sound heard over specific periods as if it had been a steady, unchanging sound.
For this condition, a descriptor called the L, can be computed. L., is the constant sound
level that, in a given situation and period (e.g., 1 hour, denoted by L.y (1), or 24 hours,
denoted as Ly(24)), conveys the same sound energy as the actual time-varying sound.

e Peak Sound Level. The metric Peak 15 is the single event peak level exceeded by 15% of
event. This metric account for statistical variation in received single event peak noise level
that is due to weather. It is the calculated without frequency weighting (i.e., unweighted as
opposed to A- or C-weighted).

6.1.1.3 Noise Standards and Guidelines

The Marine Corps employs three programs that address adherence to the Noise Control Act of 1972 and
United States (U.S.) Environmental Protection Agency (USEPA) Guidance: the Range Air Installation
Compatible Use Zone (Office of the Chief of Naval Operations Instruction [OPNAVINST] 3550.1) for
air-to-ground operations at training areas, and the Air Installation Compatible Use Zone (OPNAVINST
11010.36A) for airfield operations. The Range Air Installation Compatible Use Zone and Air Installation
Compatible Use Zone programs: 1) help military installations in determining noise generated by military
training and operations, 2) evaluate how the noise from these operations may impact adjacent
communities and associated activities, and 3) assist military planners assess existing and proposed land
uses on an Installation. For ground training noise, the Marine Corps adheres to a guidance memo dated
June 29, 2005 (Marine Corps 2005). In addition, Army Regulation 200-1 (Environmental Protection and
Enhancement), Chapter 14 (Operational Noise) provides the guidance for evaluation of ground training
noise at Marine Corps installations (Army 2007). Noise zones are used in land use planning around
Marine Corps installations. The following (and Table 6.1-2) describes these zones and the types of land
use that are considered compatible within these zones (USCHPPM 2009 and Army 2007).

e Zone | — includes all areas around a noise source that DNL is less than 65 dBA or 62 dBC, or
the Peak 15(met) exceeds 87 dB. This area is usually suitable for all types of land use
activities (e.g., homes, schools, and hospitals). Zone I on maps are simply areas that are
neither Zone Il nor Zone II1.
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Zone Il — consists of an area where the DNL is between 65 and 75 dBA or 62 and 70 dBC, or
the Peak 15(met) is between 87 to 104. Exposure to noise within this zone is normally
considered incompatible with noise-sensitive land uses and use of the land within the zone
should normally be limited to activities such as industrial, manufacturing, transportation, and
resource production (e.g., industrial parks, factories, and highways).

Zone 111 —is an area around the noise source that the DNL is greater than 75 dBA or 70 dBC,
or the Peak 15(met) exceeds 104. The noise level within this zone is considered incompatible
with noise-sensitive land uses such as churches, schools, parks, and playgrounds.

Table 6.1-2. Noise Zones and Compatibility Levels

small Arms/Aviation Ex_plosives Small Arms Con_wpatipility v_vith
Zone A-weighted DNL Day N!ght Average PK 15 (met) Res[d_entlaI/Nmse-
C-weighted DNL Peak Unweighted Sensitive Land Uses
| <65 dBA <62 dBC 87 dB Compatible
1 65 to 75 dBA 62 to 70 dBC 87 t0 104 dB Normally Incompatible
11l >75 dBA >70 dBC >104 dB Incompatible

Sources: USCHPPM 2009, Army 2007.

Noise contours for large caliber weapons and explosives (demolition activities and hand grenades) are
developed using the C-weighted scale to determine the land use zones. Another analysis used for
assessing explosive noise is complaint risk using PK 15 (met) peak noise levels as shown in Table 6.1-3.

Table 6.1-3. Large Caliber and Explosives Risk of Complaints Levels
Large Caliber Weapons/Explosives
PK15(met) dB Noise Contour

Risk of Complaints

Low <115
Moderate 115-130
High > 130

Construction Noise

Construction noise is generated by the use of heavy equipment on job sites and is short-term in duration
(i.e., the duration of the construction period). Commonly, use of heavy equipment occurs sporadically
throughout daytime hours. Table 6.1-4 provides a list of representative samples of construction equipment
and associated noise levels, adjusted for the percentage of time equipment would typically be operated at
full power at a construction site. Construction noise varies greatly depending on the construction process,
type and condition of equipment used, and layout of the construction site. Overall, construction noise
levels are governed primarily by the noisiest pieces of equipment, impact devices (e.g., jackhammers, pile

drivers).
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Table 6.1-4. Samples of Construction Noise Equipment

Actual Measured Number of Actual
) e Impact Acoustical Usage | Lnax @ 50 feet® (dBA, 4
Equipment Description .1 2 Data Samples
Device Factor” (%) slow) (Samples
(Count)
Averaged)
All Other Equipment > 5 HP No 50 N/A 0
Backhoe No 40 78 372
Clam Shovel (dropping) Yes 20 87 4
Compactor (ground) No 20 83 57
Compressor (air) No 40 78 18
Concrete Mixer Truck No 40 79 40
Concrete Saw No 20 90 55
Crane No 16 81 405
Dozer No 40 82 55
Dump Truck No 40 76 31
Excavator No 40 81 170
Front End Loader No 40 79 96
Generator No 50 81 19
Grader No 40 N/A 0
Impact Pile Driver Yes 20 101 11
Jackhammer Yes 20 89 133
Pavement Scarifier No 20 90 2
Paver No 50 77 9
Roller No 20 80 16
Scraper No 40 84 12
Tractor No 40 N/A 0
Vibratory Pile Driver No 20 101 44
Legend: N/A- Not Applicable
Notes:

1. Indication whether or not the equipment is an impact device.
2. The acoustical usage factor refers to the percentage of time the equipment is running at full power on the job site and is
assumed at a typical construction site for modeling purposes.
3. The measured "Actual" emission level at 50 ft for each piece of equipment based on hundreds of emission
measurements performed on Central Artery/Tunnel, Boston MA work sites.
4. The number of samples that were averaged together to compute the "Actual" emission level.
Source: U.S. Department of Transportation (USDOT) 2006.

The dB level of a sound decreases (or attenuates) exponentially as the distance from the source increases.
For a single point source, like a construction bulldozer, the sound level decreases by approximately 6 dBs
for each doubling of distance from the source. Sound that originates from a linear, or 'line' source, such as
a passing aircraft, attenuates by about 3 dBs for each doubling of distance where no other features such as
vegetation, topography, or walls absorb or deflect the sound. Depending upon their nature, such features
ability to reduce noise levels may range from minimally to substantially.

With the exception of safety standards for construction workers, the Marine Corps does not have a formal
policy for management of construction noise. Construction noise is typically confined within an
installation boundary, occurs during daylight hours, and is only present during the period of construction.
There are no local requirements for construction noise that would apply to the proposed construction
activities.
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6.1.2 Tinian

The noise environment on Tinian stems from the existing aviation and ground training that occur at the
Tinian Military Lease Area (MLA). This area encompasses 15,400 acres (ac) (6,232 hectares [ha]) on the
island, leased by the Department of Defense from the Commonwealth of the Northern Mariana Islands
(CNMI). Training on Tinian is conducted on two parcels within the MLA: the Exclusive Military Use
Area (EMUA) encompassing 7,600 ac (3,075 ha) on the northern third of Tinian, and the Leaseback Area
(LBA) encompassing 7,800 ac (3,156 ha) and the middle third of Tinian. The MLA supports small unit-
level through large field exercises and expeditionary warfare training.

The LBA is Department of Defense (DoD) leased land covering the central portion of the island, and
makes up the middle third of Tinian. The LBA is used for ground element training including Military
Operations in Urban Terrain-type training, command and control, logistics, bivouac, vehicle land
navigation, convoy training, and other field activities. Tinian Airport (West Field) is located south of the
southern border of the LBA.

Airfield Operations

North Field in the EMUA is an unimproved expeditionary World War Il era airfield used for vertical and
short-field landings. North Field is also used for expeditionary airfield training including helicopter
insertion and extraction, paratroops training, Military Operations in Urban Terrain, airmobile landings, C-
130 cargo drops, night vision goggle training, airfield seizure/defense, forward area refueling, bivouac,
command and control, air traffic control, logistics, armament, rapid runway repair, and other airfield-
related requirements. Pyrotechnics are authorized for use throughout the main North Field Area.

During World War II, aircraft originating from North Field bombed Japan and the deployed atomic
bombs to Hiroshima and Nagasaki and, today, North Field is a National Historic Landmark. The
surrounding area is used for force-on-force airfield defense and offensive training. While the activities at
North Field and the EMUA create noise, they are located far north on Tinian. Consequently, no sensitive
noise receptors are in the vicinity, thus there was no need to develop airfield noise contours to assess
potential noise impacts.

The other airfield on Tinian is the Tinian Airport (West Field), the commercial airport on the southern
boundary of the LBA. The runway is not instrumented; however, it is capable of landing large aircraft.
Currently, Tinian Airport (West Field) averages 67 flight operations a day (62 air taxi, and five general
aviation flights). There are four single engine aircraft and two multi-engine aircraft based at the airport.
The airport has limited airfield services. No noise contours have been developed for this airfield since
sensitive noise receptors associated with San Jose village are located well to the south and east of the
airfield.

The instrument landing system approach for Saipan International Airport occurs over the north end of
Tinian, resulting in periodic elevated noise levels from low-altitude jet aircraft throughout the day. With
22 aircraft based at Saipan International Airport, daily aircraft operations average 108, consisting of
commuter/inter-island flights for Tinian and Rota using single engines, Shorts 360 and ATR 42 aircraft.

Firing Ranges

There are no active live-fire ranges in the EMUA or LBA. Some sniper small arms firing into bullet traps
is conducted in association with training at North Field, resulting in discountable and infrequent noise.
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6.2 ENVIRONMENTAL CONSEQUENCES

6.2.1 Approach to Analysis

Potential sound-generating events associated with the proposed action were identified and the potential
sound levels that could result from these activities were estimated on the basis of published military
sound sources information. These estimated sound levels were reviewed to determine if they would
represent a significant potential increase from the current ambient sound level, subsequently resulting in
an adverse impact on sensitive receptors. In addition, evaluation was conducted to ensure that potential
noise would not exceed any relevant or applicable standards.

6.2.1.1 Methodology

To derive the noise level contours, widely applied noise models were used for evaluating small arms
ranges, large caliber ranges, construction, and airfields.

Airfield noise was estimated using NOISEMAP, a model which is used to generate noise level contours in
DNL around an airfield. The model uses the aircraft type and number; takeoffs, landings, touch and go
exercises, as well as closed patterns, and time of operation to depict noise levels at an airfield
(USCHPPM 2009).

For live-fire training at the five proposed small arms ranges, noise was calculated using the Small Arms
Range Noise Assessment Model (SARNAM) Version 2.6.2003-06-06. For the proposed hand grenade
range, noise was calculated using the BNOISE2 modeling program updated BNOISE model (BNOISE2,
Version 1.3.2003-07-03).

The SARNAM model analyzed various inputs for range configuration options. These inputs included the
location and configuration of each range (including number of lanes, distance between firing point and
target), approximate number of days the range is utilized annually, weapons to be fired at each of the
ranges, percent of night firing, and information on range physical features (e.g., absorption material,
backstop height, and distance parameters for barriers, baffles, etc.). In addition, land and water data were
entered into the model to account for greater sound reflection as sound propagates over water versus over
land.

BNOISE2 model inputs for the two options regarding the hand grenade range included information on the
location and configuration of the proposed grenade ranges, number of firing points, number of pits, and
estimated use rates.

The Federal Highway Administration Construction Noise Handbook and the Roadway Construction
Noise Model (USDOT 2008) was used for predicting potential construction noise impacts. This model
applies known noise levels for most common construction activities at a reference distance of 50 ft (15 m)
and calculates the noise levels at user designated distances.

6.2.1.2 Determination of Significance

Noise impacts result from perceptible changes in the overall noise environment that increases annoyance
or affects human health. Annoyance is a subjective impression of noise that may involve both physical
and emotional variables. Human health effects such as hearing loss and noise-related awakenings can
result from noise. For this EIS/OEIS, noise is evaluated for both construction and operational activities. It
is not anticipated that maintenance activities would noticeably contribute to the noise environment due to
their intermittent nature and short duration. The threshold level of significant impacts for noise is:
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e The increase of any incompatible sensitive noise receptors (residences, hospitals, libraries,
etc.) under noise contours where the effects are immitigable. This threshold is intended to
capture areas where there would be “high annoyance” effects from operational noise,
alongside health effects and complaints.

o Construction noise resulting in an hourly equivalent sound level of 75 dBA (based on USEPA
data for construction noise) at a sensitive receptor (such noise exposure would be equivalent
to noise Zone III) or consistent exposure to noise levels at 85 dBA, over an 8-hour period, the
National Institute for Occupational Safety and Health recommended exposure limit (NIOSH
1998).

6.2.1.3 Issues Identified During Public Scoping Process

One comment received during the scoping process from the public, including regulatory stakeholders,
expressed concern over noise-induced stress from fixed-wing aircraft and helicopters.

6.2.2 Alternative 1 (Preferred Alternative)
6.2.2.1 Tinian
Construction

Construction activities for the above listed projects would require the use of heavy equipment for site
preparation and development (e.g., vegetation removal, grading, back fill, etc.) and could potentially
generate noise above average ambient noise levels. The construction-related noise levels would be typical
of standard construction activities (i.e., 85-100 dBA), and would be scheduled to occur only during
normal working hours (i.e., between 7:00 a.m. and 5:00 p.m., Monday through Friday). Temporary
increases in truck traffic used to transport materials on- and off-site would also produce greater noise
disturbances within and near the construction corridors. These noise disturbances would diminish the
farther sensitive noise receptors are from the construction site. The town of San Jose lies about 2 miles
(mi) (3 kilometers [km]) south of the Tinian airport and the nearest residence is a least 1 mi (1.5 km) from
the proposed construction areas in the LBA north of the airport. Construction noise could be as high as
100 dBA at the site, but would attenuate to about 60 dB L, at the nearest receptor. This is well below
threshold for sensitive receptors or continuous exposure and would produce an impact that is less than
significant.

Operation
Airfield Operations

Airfield operations associated with the proposed action on Tinian focus on the Tinian Airport where
airlifts would be required for transporting troops to and from Guam. The transport of 200-400 Marines to
Tinian from Guam for the proposed one week per month company-level training exercises would be via
air transport. The estimated sorties associated with the notional airlift requirements are provided in Table
6.2-1. The table summarizes key data such as the number of sorties for the aircraft to transport 200 and
400 Marines respectively and the percentage of operations it would represent at the Tinian Airport if all
sorties were to be conducted from the Tinian Airport. The rotary-wing sorties would be between
Andersen Air Force Base North Field on Guam to either the bivouac area or Tinian Airport (West Field)
on Tinian. The fixed-winged sorties (C-130 and C-17s) would not go between the bivouac areas on
Tinian; only the Tinian Airport (West Field) has a runway sufficient to support traffic from these aircratft.
No aircraft would be permanently based at Tinian North Field. As a result, noise contours would not be
required for the proposed action at Tinian because all of the flights would be transient. Furthermore,
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North Field is located on the opposite side of the installation from off-base land users such that noise
contours, if developed, would remain well inside the boundaries of the military area.

Table 6.2-1. Guam to Tinian Notional Airlift Requirements

Capacity (Marines . - . - Perce_ntag_e o
Aircraft Type Transported) per Sorties for A_|rI|ft Sorties for A_|rI|ft operations |f all
. of 200 Marines of 400 Marines went to Tinian
Sortie .
Airport
CH-53D 37 6 11 5%
CH-53E 55 4 8 3.4%
MV-22 20 10 20 8.5%
C-130 76 3 6 2.6%
C-17 102 2 4 1.7%

Notes: Assumes two operations per sortie and 469 existing flights at Tinian per week.

Sources: Marine Corps 1999, Navy 2004, Air Force 2008.
The bivouac area proposed for the airlift operations is located well within the LBA, and noise generated at
the site would emanate off installation boundaries. Airlift operations to Tinian Airport would likely be the
C-130 or C-17 operations. The number of operations would be concentrated on Mondays and Saturdays
when the Marines are dropped off and picked up from Tinian. The current number of operations at Tinian
Airport is 67 operations per day or about 469 operations per week. Table 6.2-1 also shows the percentage
of the new military airlift operations compared to the existing operations at Tinian Airport. The largest
contributor would be the MV-22 at 8.5%. However, this percentage would represent a small change to the
noise environment at Tinian Airport. Under this airlift operations scenario, rather than experiencing an
average noise level metric such as DNL, the noise receptors would experience a series of SELs
concentrated on the 2 days of the week when Marines are transported to Tinian.

For example, if C-17s are used for transportation of 400 Marines, then ground receptor(s) would hear four
sorties arriving and four leaving on Monday and not hear anymore C-17s until Saturday when they would
hear the same number of planes come back to pick up the Marines at the end of the week. Since the
exposure would be brief, with no residences under the flight path, the impacts would be negligible and
less than significant.

Table 6.2-2 shows the SEL levels for potential airlift operations. Noise levels around airports are
expressed in terms of DNLs because this measurement provides a good average noise level from aircraft
travelling to and from a single location, the runways. On the other hand, training operations do not always
have centralized destinations. In this case, a better measurement of noise analyses is to use SELs for
aircraft traveling overhead or laterally from an observer. Table 6.2-2 lists the aircraft proposed for this
action and the associated SELs for cruising speeds at various altitudes. Operations applicable for using
this noise metric are those where the aircraft is moving along a route or traversing through airspace such
as flying in formation, terrain flights, ground threat reaction, and defensive maneuvers.

While the information is Table 6.2-2 is useful for assessing noise effects of aircraft passing by, these data
do not accurately reflect noise associated with training exercises such as hovering activities at landing
zones (LZs). A better representation is provided in Table 6.2-3 for low-speed flights. However, these
noise levels are modeled at the slowest speeds the models are capable of calculating. It is expected that
noise levels in the hovering mode would be higher (Czech 2009).
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Table 6.2-2. Sound Levels (SEL and L.« [dBA]) for Proposed Aircraft Associated

Altitude MV-22 CH-53 AH-1 UH-1

(ft AGL) SEL [~ SEL L SEL L SEL [~
100 108 104 106 106 98 97 106 97
250 96 96 101 98 94 89 100 89
500 92 89 98 91 91 83 96 83
1,000 88 82 94 85 87 76 91 76
KIAS 220 120 100 80
Power Setting Cruise 68% Q-BPA LFO Lite 100 knots 100% RPM

Legend: KIAS = Knot indicated air speed; LFO = Level flight operation; RPM = Revolutions per minute.
Notes: Environmental conditions were assumed to be 80% humidity and 80° F. N/A indicates data not available.
Sources: Air Force 2002, Navy 2009.

Table 6.2-3. Single Event Maximum Noise Levels (Lmax, dBA) for Low-speed Flights
991 _ 1 _ 1 _ 2
Altitude (ft AGL) MV-22 CH-53E AH-1W UH-1IN
64 KIAS 65 KIAS 65 KIAS 65 KIAS
30 117 112 110 n/a
60 110 106 103 103
100 106 101 99 97
150 102 97 95 94
Notes: T RNM Single Track Mode used for L, calculation

Receiver directly below flyover and at 5 ft AGL

Time spacing equal to 0.1 seconds

Modeled utilizing the appropriate slowest speed sound sphere available for each aircraft
2 Modeled with MRNMAP single track flyover using L. metric mode
n/a -- MRNMAP altitude limitations do not allow calculation down to 30 ft AGL

Live-Fire Training

The operation of the four proposed ranges on Tinian: would result in the introduction and long-term
presence of a noise source associated with small arms fire. At the Automated Combat Pistol/Multipurpose
Firearms Qualification Course, 9 millimeter small arms would be authorized for use. At the other three
ranges, 5.56 millimeter rifles would be authorized for use. Noise that would be generated by the proposed
small arms firing is characterized as impulsive noise that is associated with a higher level of annoyance as
compared to more continuous noise sources (e.g., traffic noise). Impulsive sound is of short duration
(typically less than one second) and high intensity. It has abrupt onset, rapid decay, and often a rapidly
changing spectral composition. Other sources of impulse sound include explosions, impacts, and the
passage of supersonic aircraft (sonic booms).

There are two major noise sources generated from small arms munitions firing. The first is the muzzle
blast from the firing of a bullet. The second is the noise from the bow shock wave (also known as ballistic
wave) generated by the super-sonic bullet. The bow shock wave propagates out from the path of the
bullet. The bullet from an M16 has an exit velocity of approximately 3,100 ft (945 m) per second, but
decelerates quickly. After approximately 3,937 ft (1,200 m), it is no longer flying at supersonic speeds
and the shock wave would likely end within 6,562 ft (2,000 m).

Firing noise from single shots merged in bursts, machine gun bursts, and concurrent firing of multiple
weapons as would occur at the proposed ranges, would result in short periods of intense firing followed
by longer periods of silence. There may be an increased annoyance associated with this type of noise
exposure pattern. Under these conditions, the number of shots becomes less important than the dB level of
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the typical (average) shot. It has been found that small arms fire is usually not a concern unless the linear
peak sound pressure level of individual shots is above 85 dB PK 15(met) The results of the modeling of
the noise impacts from Range Complex Alternative lare provided in Figure 6.2-1. The contours would be
entirely within the DoD-controlled land except for a small portion extending on the northern edge of the
Tinian Airport property. In this case, no noise-sensitive receptors would be impacted, resulting in no noise
impacts associated with this alternative.

Noise from other elements of the proposed action on Tinian, such as from bivouac activity and transport
of the 200-400 Marines would be discountable and would not affect sensitive noise receptors. Since
neither live-fire noise nor the other activities associated with Tinian would reach sensitive receptors,
operational impacts due to airfield operations and live-fire training would result in no noise impacts.

6.2.2.2 Summary of Alternative 1 Impacts

Airfield operations at Tinian Airport would be due to weekly airlifting Marines to and from Guam on
Mondays and Saturdays. The number of operations would be at most 8.5% if MV-22s are used, and noise
impacts would be less than significant. Aviation and live-fire training would be located well with the
military area and noise associated with these activities would not likely be heard from off-base receptors.
Table 6.2-4 summarizes Alternative 1 impacts.

Table 6.2-4. Summary of Alternative 1 Impacts

Project . .
Area o Project Specific Impacts
Activities ! P P
. Construction noise impacts would be less than significant because noise from
Construction . - o
- construction activities would not reach sensitive receptors
Tinian - — — — -
. Operations noise impacts would be less than significant for airfield operations
Operation A .
and live-fire training

6.2.2.3 Alternative 1 Potential Mitigation Measures

Mitigation measures have not been identified for any of the activities or locations associated with the
proposed action since noise levels above casual receptors not permanently living or working under a
noisy location would be within acceptable standards.

6.2.3 Alternative 2
6.2.3.1 Tinian
Construction

Noise impacts during the construction phase of Alternative 2 would be identical to Alternative 1 except
for the location and orientation of the firing ranges and associated notional surface danger zones (SDZ5s)
and below the threshold for sensitive receptors or continuous exposure. Given these assessments,
potential noise impacts associated with construction activities for Alternative 2 would be less than
significant.
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Operation

Noise impacts during the operational phase of Alternative 2 would be identical to Alternative 1 and would
be considered less than significant.

The results of the modeling of the noise impacts from Range Complex Alternative 2 are provided Figure
6.2-2. With the exception of the configuration of the potential noise exposure locations, the noise impacts
of Alternative 2 would be as described for Alternative 1.

6.2.3.2 Summary of Alternative 2 impacts
Table 6.2-5 summarizes Alternative 2 impacts.

Table 6.2-5. Summary of Alternative 2 Impacts

Project . o
Ar S0 Project ific Impact
ea Activities oject Specific Impacts

Construction Construction noise impacts would be less than significant because noise from

- construction activities would not reach sensitive receptors
Tinian - — — - :
. Operations noise impacts would be less than significant for airfield operations
Operation . .
and live-fire training

6.2.3.3 Alternative 2 Potential Mitigation Measures

Mitigation measures have not been identified for any of the activities or locations associated with the
proposed action since noise levels above casual receptors not permanently living or working under a
noisy location would be within acceptable standards.

6.2.4 Alternative 3
6.2.4.1 Tinian
Construction

Noise impacts during the construction phase of Alternative 3 would be identical to Alternative 2 except
for the location and orientation of the firing ranges and associated notional SDZs and it would be below
the threshold for sensitive receptors or continuous exposure and therefore considered less than significant.

Operation

Sources of noise pollution during daily operations are common to all Alternatives and are detailed above
in Alternative 1. Therefore potential operational noise impacts from this alternative would be less than
significant.

The results of the modeling of the noise impacts from Range Complex Alternative 3 are provided Figure
6.2-3. The noise contours for this alternative extend farther onto non-DoD lands, but are still within the
Tinian Airport property and no sensitive noise receptors would be affected. As a result, there would be no
noise impacts associated with live-fire training for this alternative.
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6.2.4.2 Summary of Alternative 3 Impacts
Table 6.2-6 summarizes Alternative 3 impacts.

Table 6.2-6. Summary of Alternative 3 Impacts

Project . o
Area L Project Specific Impacts
Activities . P P
. Construction noise impacts would be less than significant because noise from
Construction . S .
.. construction activities would not reach sensitive receptors

Tinian - — —— - ;

. Operations noise impacts would be less than significant for airfield operations

Operation . .
and live-fire training

6.2.4.3 Alternative 3 Potential Mitigation Measures

Mitigation measures have not been identified for any of the activities or locations associated with the
proposed action since noise levels above casual receptors not permanently living or working under a
noisy location would be within acceptable standards.

6.2.5 No-Action Alternative

Under the no-action alternative, Marine Corps units would remain in Okinawa and would not relocate to
Guam. No additional training capabilities would be implemented for Tinian to support the proposed
action. The purpose, needs, and treaty commitments of the DoD would not be met. There would be no
new construction or new training activities on Tinian.

6.2.6 Summary of Impacts

Table 6.2-7 summarizes the potential impacts of each action alternative and the no-action alternative. A
text summary is provided below.

Table 6.2-7. Summary of Impacts

Alternative 1 Alternative 2 Alternative 3 No-Action Alternative
LSI LSI LSI NI
e Construction noise | e Construction, e Construction,
impacts would be same as same as
less than Alternative 1 Alternativel
significant e Operation, same as | ¢ Operation, same as
e Operation noise Alternative 1 Alternative 1
impacts would be
less than
significant for
airfield operations
and live-fire
training

Legend: LSI = Less than significant impact; NI = No impact.

Aircraft noise would be generated on Tinian and in Special Use Airspace at other CNMI locations, but
would be concentrated well away from populated areas or at the Tinian Airport. Noise levels (if any)
experienced by sensitive receptors would be low and concentrated on the days the airlift is transporting
Marines to and from Tinian. Construction noise would be minimal because it would be located well
within the boundary of the LBA or EMUA. Similarly, live-fire exercises would create noise, but at levels
to far away from the nearest receptor(s) to be heard, consequently not creating incompatible noise zones
that would extend past the boundary of military controlled lands on Tinian.

VOLUME 3: MARINE CORPS — TINIAN 6-16 Noise



Guam and CNMI Military Relocation

Draft EIS/OEIS (November 2009)

6.2.7 Summary of Potential Mitigation Measures

Table 6.2-8 summarizes the potential mitigation measures.

Table 6.2-8. Summary of Potential Mitigation Measures

Alternative 1

| Alternative 2

| Alternative 3

Construction

e None | e None | e None
Operation
e None | e None | e None
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CHAPTER 7.
AIRSPACE

7.1 AFFECTED ENVIRONMENT

7.1.1 Definition of Resource

Airspace management is defined as directing, controlling, and handling flight operations in the volume of
air that overlies the geopolitical borders of the United States (U.S.) and its territories. In the U.S. and its
territories, airspace is a resource that is managed by the Federal Aviation Administration (FAA). The
FAA has established policies, designations, and flight rules to protect aircraft. The FAA has overall
responsibility to manage and control this airspace, including that used by commercial, civil, and military
aircraft. To ensure safe and efficient airspace use, the FAA defines the types of airspace and the nature of
activities that each type can accommodate. The FAA Western Service Area (Renton, Washington)
provides guidance and control of U.S. territory airspace in the Pacific that includes Tinian and Saipan
airspace. Saipan Air Traffic Control (ATC) manages airspace for both Saipan and Tinian airports. The
practices used to manage airspace consider how the airspace is designated, used, and administered to best
accommodate the individual and common needs of the military, commercial organizations, and private
aviation enthusiasts. Because of these multiple and sometimes competing demands, the FAA considers all
aviation airspace requirements in relation to airport operations, federal airways (FAA air routes approved
for use at different altitudes and provided on aeronautical charts available for pilots), jet routes, military
flight training activities, and other special needs to determine how the National Airspace System can best
be structured to satisfy all user requirements.

The types of airspace designated by the FAA are identified below (Figure 7.1-1). Saipan International
Airport is currently surrounded by Class D and Class E airspace. The FAA is making changes effective
May 7, 2009 to the airspace surrounding Saipan International Airport and Tinian Airport (West Field). In
accordance with FAA Order 7400.9S, Class D airspace would surround Saipan International Airport and
Class E airspace would become Northern Mariana Islands Class E airspace.

7.1.2 Tinian
7.1.2.1 North

The military currently conducts training in the Military Lease Area (MLA) in the form of airlift of
personnel and cargo to maneuver areas. Training also includes providing various support functions to
forces already on the ground, such as cargo delivery, firefighting, and search-and-rescue. An important
feature of the Exclusive Military Use Area (EMUA) is North Field, a large abandoned World War Il-era
airfield that is still usable as a contingency landing field and supports fixed-wing and helicopter training
activities. North Field’s four runways, taxiways, and parking aprons provide various tactical scenarios
without interfering with commercial and community activities south of the MLA. The remote area is
suitable for a variety of aviation support training. Use of North Field by military aircraft also reduces or
eliminates the need to share use of Tinian Airport (West Field) with commercial flight activity. There
would be no impacts to existing International Broadcasting Bureau (IBB) towers or interference with
FAA activities in this area.
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Figure 7.1-1. FAA Airspace Classifications

Airspace Features Class A Class B Class C Class D Class E Class G
Airport General
Former Airspace Positive Terminal Airport Radar Traffic Area Controlled Uncontrolled
Equivalent Control Area | Control Area Service Area and Control . Airspace
Airspace
Zone
Operations IFR and IFR and
Permitted IFR IFR and VFR IFR and VFR IFR and VFR VER VFR
ATC
ATC Clearance Clea[rtlflge for Clearance
Entry Requirements ATC ATC for ER' Al.l IFR. All for IFR.' All None
Clearance Clearance require Radio . . require
require Radio .
Contact Radio
Contact
Contact
Minimum Pilot Instrument Pzngn?r Student Student Student None
Qualifications Rating . Certificate Certificate Certificate
certificate
Two-way Radio Yes Yes Yes Yes Yes for IFR No
Communications
VFR Mlmmum N/A 3 statute mi 3 statute mi 3 statute mi 3 statute mi 1 statute mi
Visibility
.. 500’ below, 500’ below, 500 bel?w,
VFR Minimum s s 1,000
. Clear of 1,000’ above 1,000’ above Clear of
distance from N/A \ \ above and
Clouds and 2,000 and 2,000 R Clouds
Clouds . . 2,000
horizontal horizontal .
horizontal
IFR, SVFR, and | IFR, SVFR, IFR and
Aircraft Separation All All runway and runway SVFR None
operations operations
Traffic Advisories N/A N/A Yes Workload 1~ Workload |~ Workload
permitting permitting permitting
Safety Alerts Yes Yes Yes Yes Yes Yes
Differs from
International Civil
- No Yes Yes Yes for VFR No Yes for VFR
Aviation
Organization
Ch?nges the No Yes for VFR No Yes No No
Existing Rule

Legend: IFR= Instrument Flight Rule; VFR= Visual Flight Rule; N/A= Not Applicable
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7.1.2.2 South

All commercial flights fly into Tinian Airport (West Field). The airport has one asphalt runway that is
8,600 feet (ft) (2,621 meters [m]) by 150 ft (45.7 m). The airport is equipped with a navigational light
system, but has no control tower or additional navigational aids. The FAA at Saipan International Airport
conducts air traffic control for flights in and out of Tinian Airport. Daily activity consists of commuter
flights connecting Tinian with Saipan, Rota, and Guam. Currently Tinian Airport (West Field) averages
67 flight operations a day, (62 air taxi, and five general aviation flights). There are four single-engine
aircraft and two multi-engine aircraft based at the airport. The closest airport with instrument approaches
is Saipan International Airport located 11 nautical miles (nm) (20.5 kilometers [km]) northeast of Tinian
Airport (West Field) (Flightaware 2009). There are three published approaches to Tinian Airport (West
Field) (Skyvector 2009). There is an average of 108 aircraft operations a day at Saipan International
Airport (AirNav 2009).

7.1.3 Other
7.1.3.1 Military Air Traffic on Farallon de Medinilla (FDM)

R-7201 is a restricted airspace with a 3 nm (5.6 km) radius surrounding FDM, although the published
Notice to Airmen (NOTAM) usually advises that a 10 nm (18.6 km) radius is to be observed. The altitude
limits of R-7201 span from surface to infinity and the airspace supports live-fire and inert training
activities such as surface to ground and air to ground gunnery, bombing, and missile exercises, along with
Fire Support and Precision Weapons delivery on the range.

7.1.3.2 Civilian Air Traffic on Farallon de Medinilla (FDM)

There is no civilian use of airspace around FDM because it is a restricted area and available only to
military traffic. NOTAMSs usually advise of a 10 nm (18.6 km) radius around FDM to be used exclusively
by the military.

7.2 ENVIRONMENTAL CONSEQUENCES

7.2.1 Approach to Analysis
7.2.1.1 Methodology

Impacts on airspace use were assessed by evaluating the potential effects of the proposed training
activities on the principal attributes of airspace use, as described in Section 7.1. Impact categories and
how they were assessed for this project are as follows:

e Impacts on controlled and uncontrolled airspace were assessed by determining if the project
would reduce the amount of navigable airspace by creating new or expanding existing Special
Use Airspace (SUA) or by introducing temporary flight restrictions or presenting an
obstruction to air navigation.

e Impacts on SUA were assessed by determining the project’s requirement either for new SUA
or for modifying existing SUA.

o Impacts on en route airways were assessed by determining if the project would lead to a
change in a regular flight course or altitude or instrument procedures.

e Impacts on airports and airfields were assessed by determining if the project would restrict
access to or affect the use of airports/airfields available for public use or if it would affect
airfield/airport arrival and departure traffic flows.
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Factors used to assess impacts on air traffic include consideration of an alternative’s potential to result in
an increase in the number of flights such that they could not be accommodated within established
operational procedures and flight patterns; a requirement for airspace modification; or an increase in air
traffic that might increase collision potential between military and nonparticipating civilian operations. A
distinction between the impacts associated with construction and operation was not applicable to this
impact evaluation and therefore not made.

7.2.1.2 Determination of Significance

Based in part on FAA Order 7400.2E, Procedures for Handling Airspace Matters, an action is considered
to have a significant airspace impact if it would result in any of the following:

e Reduce the amount of navigable airspace

e Create an obstruction to air navigation

e Assign new SUA (including Controlled Firing Areas, Restricted Areas, Warning Areas, and
Military Operations Areas) or require the modification of existing SUA

e Change an existing or planned IFR minimum flight altitude, a published or special instrument
procedure, or an IFR departure procedure or require VFR operation to change from a regular
flight course or altitude

e Restrict access to or effects on the use of airports and airfields available for public use

e Change commercial or private airfield or airport arrival and departure traffic flows

e Reduce public health and safety due to a change in aviation safety risk

7.2.1.3 Issues Identified during Public Scoping Process

There were no airspace issues for Tinian mentioned by the general public, including regulatory
stakeholders, during the public scoping process. No new SUA would be developed involving Tinian or
Saipan.

7.2.2 Alternative 1 (Preferred Alternative)
7221 Tinian

Under Alternative 1, existing SUA and other existing designated airspace would be used to conduct
aircrew flight training and in periodic airlifts of Marines from Guam to Tinian for training evolutions.
Airlifts would be conducted under VFR and also would not require SUA. Under this alternative, there
would be no new SUA. Additional military aircraft operations would be within the capacity of existing air
traffic control capabilities.

There would be no impacts to general aviation or commercial aviation from limitations of airspace use.
Flights between Tinian Airport (West Field), Saipan International Airport, and other airfields would not
change. Since none of the proposed firing training ranges would require SUA, there would be no need for
any changes to existing approach or departure routes for Tinian Airport (West Field).

There would be no reduction in the amount of navigable airspace, or no assignment of new or modified
SUA. Similarly, there would be no change to enroute airways or IFR procedures. There would also be no
restrictions on access to and no effect on the use of airports or airfields available for public use, and there
would be no effect on airport or airfield arrival and departure traffic flows. There would be no
construction that could obstruct air navigation and no new air traffic that could affect aviation safety.
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Since there would be no restricted airspace or other SUA for activities on Tinian, there would be no
impacts to Saipan International Airport approaches, departures, or traffic patterns for either Saipan
International Airport or Tinian Airport (West Field). Airspace management procedures outlined in
Section 2.4 would be implemented Any hazardous air training activities would continue to be
communicated to commercial airlines and general aviation by NOTAMs for SUA, published by the FAA.
There would be no additional impacts on the FAA’s capabilities, no expected decrease in aviation safety,
and no adverse effect on commercial or general aviation activities. There would be no impacts to airspace

resources.
7.2.2.2 Summary of Alternative 1 Impacts
Table 7.2-1 summarizes Alternative 1 impacts.

Table 7.2-1. Summary of Alternative 1 Impacts

Project . .
Area Activities Project Specific Impacts
Tinian Construction  [N/A
Operation No significant impacts to airspace would occur
7.2.2.3 Alternative 1 Potential Mitigation Measures

No mitigation would be required.
7.2.3
7.23.1

Alternative 2

Tinian

Airspace for training under this alternative would be the same as under Alternative 1.
7.2.3.2 Summary of Alternative 2 Impacts
Table 7.2-2 summarizes Alternative 2 impacts.

Table 7.2-2. Summary of Alternative 2 Impacts

Project . .
Area . Project Specific Impacts
Tinian Construction  [N/A
Operation No significant impacts to airspace would occur
7.2.3.3 Alternative 2 Potential Mitigation Measures

No mitigation would be required.
7.2.4
7.24.1

Alternative 3

Tinian

The impacts to airspace for the Alternative 3 would be the same as identified for Alternative 1.

7.24.2 Summary of Alternative 3 Impacts
Table 7.2-3 Summarizes Alternative 3 impacts.

Table 7.2-3. Summary of Alternative 3 Impacts

Project . .
Area Activities Project Specific Impacts
Tinian Construction  [N/A
Operation No significant impacts to airspace would occur
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7.24.3 Alternative 3 Potential Mitigation Measures
No mitigation would be required.
7.2.5 No-Action Alternative

Under the no-action alternative, the proposed relocation of Marines from Okinawa to Guam and increased
training activities on Tinian would not occur. There would be no impacts on airspace use. There would be
no reduction in the amount of navigable airspace, or no assignment of new or modified SUA. Similarly,
there would be no change to enroute airways or IFR procedures. There would also be no restrictions on
access to and no effect on the use of airports or airfields available for public use, and there would be no
effect on airport or airfield arrival and departure traffic flows. There would be no construction that could
obstruct air navigation and no new air traffic that could affect aviation safety.

7.2.6 Summary of Impacts
Table 7.2-4 summarizes the impacts of all the proposed alternatives. A text summary is provided below.

Table 7.2-4. Summary of Impacts

Alternative 1 | Alternative 2 | Alternative 3 | No-Action Alternative
Construction

e N/A | « NIA | « NIA | « NIA

Operation

o LSI | o LSI | o LSI | « NI

Legend: LSI = Less Than Significant Impact; NI = No impact, N/A = Not applicable.

None of the alternatives would have significant impacts on airspace. Alternatives 1, 2, and 3 would
increase aircraft operations in the north and south portions of Tinian, but would be well within the
capacity of existing airspace use. There would be no new SUA and there would not require any changes
to existing arrival and departures from either the Tinian or Saipan airports. There are no enroute low-
altitude airways, and no IFR procedures would need to change. Access to and the approach and departure
patterns associated with the airports and airfields would not be restricted, nor would they be required to
change. Airspace management procedures outlined in Section 2.4 would be implemented. Well-
established and understood aviation procedures and rules governing flight operations in both controlled
and uncontrolled navigable airspace and existing SUA make future adverse impacts on public health and
safety extremely unlikely. Aircrews for military participants and non-participating aircraft would be
responsible for using see-and-avoid techniques to avoid hazards.

7.2.7 Summary of Potential Mitigation Measures
Table 7.2-5 summarizes potential mitigation measures.

Table 7.2-5. Summary of Potential Mitigation Measures

Alternative 1 ‘ Alternative 2 ‘ Alternative 3
Construction
e NI/A e NIA [« NIA
Operation
o No mitigation ¢ No mitigation o No mitigation
recommended recommended recommended

Legend: N/A = Not applicable.
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CHAPTER 8.
LAND AND SUBMERGED LANDS USE

8.1 AFFECTED ENVIRONMENT

8.1.1 Definition of Resource

This chapter describes and analyzes impacts of the proposed action on land and submerged lands
ownership and management, and land and submerged lands use. Submerged lands refer to coastal waters
extending from the Commonwealth of the Northern Mariana Islands (CNMI) coastline into the ocean 3
nautical miles (nm) (5.6 kilometers [km]), the limit of state or territorial jurisdiction.

Land use discussions for this Draft Environmental Impact Statement/Overseas Environmental Impact
Statement (EIS/OEIS) include civilian and military existing and planned land uses, and land use planning
guidance that directs future development. With respect to land ownership on Tinian, fee interest
ownership is the primary means of private land ownership; leases or easements may also be used for land
transfer or management purposes. On Tinian, the Department of Defense (DoD) leases approximately
two-thirds of the total island area, exerting a notable influence upon Tinian land use.

This chapter is organized to first look at existing conditions, then impacts are identified by alternatives
and components. The chapter concludes with identification and discussion of potential mitigation
measures that apply to significant impacts.

The region of influence (ROI) for land use is land and submerged lands of Tinian. The proposed action is
limited to Tinian; therefore, the emphasis is on Tinian with background information provided on CNMI.

8.1.2 Tinian

Article XI and XII of the CNMI Constitution states that public lands collectively belong to the people of
the Commonwealth who are of Northern Marianas decent. These lands were originally to be managed by
the board-governed autonomous government agency known as the Marianas Public Land Authority. In
2006, the governor replaced the Marianas Public Land Authority with the Department of Public Lands
(DPL). The DPL is under the executive branch and is the official government agency responsible for the
administration and deposition of public lands in the CNMI. These public lands are available for lease for
commercial purposes.

Land can be privately owned in the CNMI, but only by persons of “Northern Marianas descent,” which is
defined as persons who are “of at least one-quarter Northern Marianas Chamorro or Northern Marianas
Carolinian” and those persons are further defined as those who were living in the Northern Marianas in
1950.

The Northern Mariana Islands became self-governing under the terms of the “Covenant to Establish a
CNMI in Political Union with the United States of America (Covenant)” that was negotiated with the
United States (U.S.) (U.S. and CNMI 1975a). The Covenant defines the relationship between the
Northern Mariana Islands and the U.S., recognizing sovereignty of the U.S., but limiting, in some
respects, the applicability of federal law. The Covenant was approved by Northern Mariana Islands voters
on June 17" 1975, and after approval by the U.S. House of Representatives and the Senate, then
President Ford signed Public Law 94-281 enacting the Covenant on March 24, 1976.
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8.1.2.1 CNMI DoD Land Lease and Management

Acrticle VIII of the Covenant (1975a) stated that the following property would be “made available to the
U.S. by lease to enable it to carry out its defense responsibilities” (Figure 8.1-1):

e On Tinian, approximately 17,799 acres (ac) (7,203 hectares [ha]) and the waters immediately
adjacent thereto

e On Saipan, approximately 177 ac (72 ha) at Tanapag Harbor

e On Farallon de Medinilla, approximately 206 ac (83 ha) encompassing the entire island the
waters immediately adjacent thereto

The lease was issued on January 6, 1983 for an initial term of 50 years, and with an option for the U.S. to
renew for a succeeding additional 50-year term.

A separate Technical Agreement Regarding Use of Land to Be Leased by the United States in the
Northern Mariana Islands (Technical Agreement) was simultaneously executed with the Covenant that
provided for the leaseback of property and joint use arrangements for San Jose Harbor and West Field on
Tinian (U.S. and CNMI 1975b). The Technical Agreement allowed for leaseback on Tinian for
agricultural and grazing type uses for a sum of one dollar per acre per year and leaseback at Tanapag
Harbor on Saipan to be used for uses compatible with military use. The Technical Agreement also
allowed the leaseback of the remaining leased property on Saipan at no cost for use as a memorial park to
honor those who died in the World War Il Marianas campaign (Navy Facilities Engineering Command
[NAVFAC] Pacific 2008). The remaining portion of the lease area at Tanapag Harbor on Saipan is used
for a U.S. Army Reserve Center.

On January 6, 1983, a lease agreement covering the above lands was signed and the Navy assumed
control and possession. Any non-military uses within the leased areas must be approved by the Navy
(NAVFAC Pacific 2008).

No lands on Rota are included under the lease; however, the CNMI Government allows the DoD uses of
certain areas on Rota as well as non-lease areas on Tinian On Tinian, the DoD uses the commercial
harbor, Tinian International Airport, and a staging area near San Jose Village (refer to Table 8.1-1). A
right-of-entry agreement was granted for Navy SEAL training on Rota. The area of use is limited to West
Harbor in Song Song Village and the adjacent Angyuta Island (Commander of the Navy Region
[COMNAV] Marianas 2004).

8.1.2.2 CNMI Submerged Lands Ownership and Management

Article XI of the Commonwealth Constitution states that “the submerged lands off the coast of the
commonwealth are public lands belonging collectively to the people of the Commonwealth who are of
Northern Marianas descent.” The Commonwealth jurisdictional boundaries extend 3 nm (5.6 km)
offshore and are managed by the DPL. Although jurisdiction has been disputed in the past, CNMI v. U.S.
(2002) concluded that “the U.S. possesses paramount rights in and powers over the waters extending
seaward of the ordinary water mark on the Commonwealth coast and the lands, minerals and other things
of value underlying the waters...” (Navy 2009).
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8123 CNMI Land Use

Based on a DPL 2000 report, 58% of CNMI land was public land. Of these public lands, the percentages
allocated for different land uses are shown in Table 8.1-1. The U.S. military does not have permanently
stationed personnel on any island of the CNMI. The leased lands on Tinian, Saipan, and Farallon de
Medinilla, are used for training purposes only.

Table 8.1-1. Percent Breakdown of Land Use
for Public Lands in the CNMI

Land Use Category %
Conservation and Wildlife 8.9
Temporary Agriculture and Grazing 3.7
Public Facilities 7.5
Village Homesteads 6.3
Golf Courses 9.3
Transportation 2.1
Land Exchange 0.5
Commercial and Hotel 15.0
Other 46.6

Source: CNMI Department of Commerce 2002.

A Land Use Master Plan is being prepared for Saipan and should be completed in 2009. A Tinian Land
Use Master Plan has begun but relevant land use information derived from this planning process is not
currently available (DPL 2009a).

8.1.2.4 Coastal Zones

The Coastal Zone Management Act (CZMA) was promulgated in 1972 as a means to “...preserve,
protect, develop, and where possible, to restore or enhance, the resources of the Nation’s coastal zone for
this and succeeding generations” through “...the development and implementation of management
programs to achieve wise use of the land and water resources of the coastal zone, giving full consideration
to ecological, cultural, historic, and esthetic values as well as the needs for compatible economic
development...” (16 U.S. Code [USC] § 1451-1466 [2005]). The CZMA is administered through local
programs designed in cooperation with the federal government.

Federal consistency requirements of the CZMA require that federal activities comply to the greatest
extent possible with applicable local management programs. Non-federal activities must comply fully
with local management programs if they require a federal permit or license, or if they receive federal
funding (15 Code of Federal Regulations [CFR] Part 930). Land/submerged lands under federal
jurisdiction is excluded from the territorial coastal zone. According to the CZMA, federal activities that
affect any land or submerged lands use or natural resource of a territory’s coastal zone shall be carried out
in a manner that is consistent to the maximum extent practicable with the enforcement policies of
federally-approved territorial Coastal Zone Management Program.

The CZMA is administered in CNMI by the Coastal Resources Management Office. The coastal zone
includes all non-federal lands on the island, as well as offshore islands and non-federal submerged lands
within 3 nm. The Navy has prepared a coastal zone consistency determination for the proposed project.
Volume 9, Appendix H contains the CNMI consistency determination correspondence.

The Coastal Resources Management Office has identified Areas of Particular Concern (APC) that are
geographic delineated areas with special management requirements. Before work begins on any project to
be located wholly or partially within an APC, a valid coastal permit is required. This is not applicable to
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federal lease lands or federally owned submerged lands, but the CZMA consistency determination
addresses potential impacts on these APCs. Currently, there are five APCs in CNMI:

1. Shoreline - The area between the mean high water mark and 150 feet (ft) (46 meters [m])
inland

2. Lagoon and Reef — The area extending seaward from the mean high water mark to the outer
slope of the reef

3. Wetlands and Mangrove — Those areas that are permanently or periodically covered with
water and where species of wetland or mangrove vegetation can be found

4. Port and Industrial — Those land and water areas surrounding the commercial ports of Saipan,
Tinian, and Rota

5. Coastal Hazards — Those areas identified as coastal flood hazard zones in the Federal
Emergency Management Agency Flood Insurance Rate Maps

8.1.2.5 Tinian Land and Submerged Lands Ownership

Tinian land area is approximately 25,151 ac (10,180 ha) in size. Tinian has approximately 68 miles (mi)
(110 km) of roads, administered by CNMI’s Department of Public Works. Eighth Avenue and Broadway
are the key north-south roadways (Figure 8.1-2). Ten percent (approximately 2,422 ac [980 ha]) is
privately owned and the remainder (22,726 ac [9,200 ha]) is public land (DPL 2009b). Public land is
further classified and is listed in Table 8.1-2 and shown in Figure 8.1-2.

Table 8.1-2. Tinian Land Ownership

owner Acres Public_L.and_ Public Land Acreage
(% Total land) Sub-classification (% Total land)

Private 2,422 (10%) N/A N/A

Public Land 22,729 (90%) Grant of Public Domain 1,569 (7%)

Total 25,151 (100%0) Designated/In use 662 (3%)

Leased

1,638 (7%)

Covenant Leased

15,469 (68%)

Undesignated/Not in Use

3,388 (15%)

Total

22,726 (100%)

Legend: N/A = Not applicable.
Source: DPL 2009a.

Grant of Public Domain public lands are given in fee simple and no specific use is specified. Designated
public lands are actively managed for a particular use such as a forest or park. Leased land use requires
government approval. If the area is greater than 12.4 ac (5 ha), then it must be approved by CNMI
legislature. Areas less than 12.4 ac (5 ha) require DPL approval. These permits tend to be for commercial
operations, such as hotels, golf courses, and cattle grazing. There are two approved permits as shown in
Figure 8.1-2. Neo Gold Wings Paradise Saipan Corporation leases 741 ac (300 ha) for development of a
casino, hotel, conference hall and amusement park (16™ Northern Marianas Commonwealth Legislature
2009). Marianas Resort Development Company holds a lease for 337 ac (136 ha) for development of a
golf course, casino, hotel and guest cottages (15" Northern Marianas Commonwealth Legislature 2007).

Tinian public lands without a specified use are undeveloped and are classified as undesignated public
lands. DPL is required to make available some portion of public lands for a homestead program. A person
is not eligible for more than one agricultural and one village homestead. A freehold interest in the
homestead is granted once the person meets specified criteria and cannot be transferred for 10 years after
receipt (15th Northern Marianas Commonwealth Legislature 2007). A future village homestead has been
designated northwest of San Jose.
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Covenant lands are leased to the military for training and are collectively referred to as the Military Lease
Area (MLA). The MLA encompasses the northern estimated two-thirds of the island, and it is divided
into the Exclusive Military Use Area (EMUA) and the Leaseback Area (LBA) (Figure 8.1-3). The MLA
is largely undeveloped. There are no fences or gates to control access to the MLA. Specific areas within
the MLA are fenced, such as an unexploded ordnance (UXO) area and a communications facility. There
are remnant roadways, structures, airfields and runways from historical military use that are used for
access and military training. Broadway and 8" Avenue are the primary Tinian north-south access roads
that extend through the MLA.

All private land and non-covenant leased lands are located south of the MLA (refer to Figure 8.1-2). The
submerged lands extend to 3 nm (5.6 km) from the coast of Tinian and other CNMI islands. The U.S.
acquired rights to submerged lands of the CNMI pursuant to Article I, 8 101 of The Covenant to Establish
a Commonwealth of the Northern Mariana Islands (U.S. and CNMI 1975a). The jurisdiction over
submerged lands has been disputed in the past, but in CNMI v. U.S. (2002) it was concluded that “The
United States possesses paramount rights in and powers over the waters extending seaward of the
ordinary water mark on the Commonwealth coast and the lands, minerals and other things of value
underlying the waters...”

8.1.2.6 Tinian Areas of Particular Concern

The CRM office has identified three APCs for Tinian. These consist of wetlands, port, and industrial
APCs (refer to Figure 8.1-3). The shoreline APC encompasses the entire island to the mean high water
mark on the coastline. The Lake Hagoi portion of the Wetland APC and most of the shoreline APC lies
within the MLA. Before work begins on any project to be located wholly or partially within an APC, a
valid coastal permit is required. This is not applicable to federal lease lands or federally owned
submerged lands, but the CZMA consistency determination addresses potential impacts on these APCs.
The coastal zone consistency determination assessment and correspondence will be included in the Final
EIS/OEIS appendices.

Tinian EMUA Land and Submerged Lands Use

The EMUA covers approximately the northern third of Tinian containing 7,574 ac (3,065 ha) of land
(NAVFAC Pacific 2008). There is an active International Broadcasting Bureau (IBB) site located within
the EMUA,; it is distinct and fenced off from the remainder of the EMUA. The EMUA is used for ground
element training including Military Operations in Urban Terrain-type training, command and control,
logistics, bivouac, vehicle land navigation, convoy training, and other field activities (Figure 8.1-3).

1BB

The IBB operates the Mariana Relay station on the coast of northwestern Tinian within the EMUA that
occupies an approximate 800-ac (324-ha) parcel (refer to Figure 8.1-2). The site was developed in 1998,
and improvements include access roads, an antenna field, and operations area. It is considered semi-
improved, as it requires minimal landscaping and maintenance. Power is supplied by the municipal power
generation system in San Jose. Onsite diesel generators provide emergency power for the site and there is
above ground fuel storage capacity for 500,000 gallons (1,890 Kiloliters) of diesel. Potable water is
transported to the site via tanker and supplemented with rainwater catchment from rooftops. Wastewater
is managed via onsite septic and leachfield systems (COMNAYV Marianas 2004).
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The relay station broadcasts approximately 14 hours per day, 7 days per week. There are approximately
22 employees and none reside on the site (COMNAV Marianas 2004). The high frequency
electromagnetic fields generated by the IBB’s curtain antennas vary in frequency from 6 to 21.95
megahertz. The radiation hazard area (as defined by American National Standards Institute) to animals is
contained within the project site boundaries. There are exclusion zones that extend around the operational
facility boundaries. The potential risks associated with exposure to radio frequency electromagnetic
radiation emitted by the relay station is mitigated by restricted ground access via security fencing. There
are general population exclusion zones within the IBB site boundary. Electromagnetic vulnerability and
cartridge actuated device susceptible exclusion zones are established to avoid inadvertent detonation of
ordnance that has electronic firing mechanisms. The cartridge actuated device and electromagnetic
vulnerability exclusion zones coincide for the IBB site, and include airspace to 656 ft (200 m) above
ground surface. Aircraft equipped with flight control or mission-critical electronic systems should remain
outside of the electromagnetic vulnerability exclusion zone to avoid potential interference with vehicle
control.

Many ordnance types are activated by electronic firing systems and are susceptible to stray voltages
induced by electromagnetic fields. Ordnance is classified based on susceptibility to Radiofrequency
energy, and a Hazards of Electromagnetic Radiation to Ordnance UNSAFE exclusion zone delineates the
area where the most sensitive ordnance are banned from transport or storage.

Perimeter fencing and a security gate restrict public access to the relay station operations buildings. The
public has access to the coastal areas for recreation. No training occurs in the IBB area.

Non-1BB EMUA

The key feature of the EMUA is North Field, an unimproved expeditionary World War ll-era airfield
used for vertical and short-field landings. North Field is also used for expeditionary airfield training
including command and control, air traffic control, logistics, armament, fuels, rapid runway repair, and
other airfield-related requirements. Pyrotechnics and fires are permitted during training exercises on the
North Field (COMNAYV Marianas 2004). The surrounding area is used for force-on-force airfield defense
and offensive training.

The frequency of training activities planned on Tinian is described in the Mariana Islands Range Complex
(MIRC) EIS (Navy 2009). The MIRC training frequency is the baseline for the “no-action alternative”
training tempo. The baseline establishes a maximum frequency per year for a type of training that can
occur within the MIRC.

Four major military exercises could occur per year on Tinian, including joint forces training. Night vision
training exercises at North Field range from 30 to 75 sorties per year. Night vision ground training
(Intelligence Surveillance and Reconnaissance) is estimated to occur on Tinian twice per year.
Approximately four “seize airfield” events and airfield expeditionary events could occur per year. There
are five annual Amphibious Assault Marine Air Ground Task Force training events. MOUT training is
estimated at one event per year.

There are no active live-fire ranges on the EMUA. There have been clandestine reconnaissance and
hostage rescue exercises at the Japanese Air Command Post at North Field where controlled live-fire was
used. The sniper small arms were shot into bullet traps inside the building. The EMUA has been used for
large (e.g., 2,000 troops) Marine Expeditionary Unit training events. The area is mostly forested,
providing a realistic combat environment for jungle-like maneuvers and amphibious landings (Navy
2009).
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The EMUA has two sandy beaches, Unai Chulu and Unai Dankulo (Long Beach). Only Unai Chulu has
been used for LCAC training; however, storm damage and tree growth requires craft landing zone and
beach improvements prior to use. Hydrographic surveys are conducted from small boats in the submerged

lands around Tinian. Non-combatant evacuation operations occur at Unai Chulu and Tinian Harbor and
North Field (Navy 2009).

There are five areas where training is not allowed in the EMUA. One exclusion area is a former small
arms range located on the east coast. This former range is an UXO (60 millimeter [mm] and 40 mm)
contaminated area near Unai Chiget within the EMUA that should not be accessed except by trained UXO
personnel. The area is secured by fencing and warning signs are posted. Lake Hagoi, Unai Chulu, Unai
Lam Lam and Unai Dunkulo (Long Beach) have training restrictions in designated areas because of
cultural or natural resources. There is a no wildlife disturbance area that is located in the EMUA and the
LBA.

There are 13 points of interest within the EMUA that are on the self-guided Tinian Historic Interpretive
Trail. No parks or recreation areas are designated in the EMUA. Refer to the recreation section for land
and submerged lands uses off of the EMUA coastline. No agricultural uses are permitted within the
EMUA, but historically there have been reports of animals grazing (COMNAYV Marianas 2004).

Public access to the EMUA could be restricted an estimated eight weeks per year, for the four two-week
major training events per year, based on the MIRC range training plan. In addition, development of the
proposed live-fire ranges would increase the restrictions. In recent history, the entire EMUA has been
closed to the public for Tandem Thrust exercises (Joint U.S. and Australian forces) that occurred in
March 15-April 4 1999 and April 14, to May 5, 2003. Portions of the EMUA have been restricted for
Millennium Edge, a few cargo drop exercises, TriCab and the 1996 Operation Pacific Heaven (DoD
Political Military Affairs 2009).

LBA and Tinian Agriculture

The Tinian LBA is approximately 7,779 ac (3,148 ha) and located in the middle third of the island. The
CNMI government issues permits for LBA lands to Tinian residents for grazing and agricultural uses.
LBA is used for ground element training including MOUT-type training, command and control, logistics,
bivouac, vehicle land navigation, convoy training, and other field activities. There are no active live-fire
ranges in the LBA. Exercise maneuver training is permitted in the LBA. The U.S. may train in the LBA,
subject to written notification of CNMI, and has agreed to minimize impact to the Tinian Airport. The
frequency of training is tied to that described for the EMUA. There is one limited training area on the east
coast near Unai Masalok, restricted to small unit insertion training. There is a Federal Aviation
Administration (FAA) wildlife mitigation area and a no wildlife disturbance area in the LBA. The
conservation area is commonly referred to as the FAA Mitigation Area.

There are seven points of interest within the LBA that are on the Tinian self-guided tour; however, public
access is restricted during training. Refer to the recreation section for other land and submerged lands
uses in the LBA.

Land uses adjacent to the LBA include the Tinian Airport, the three lease areas, undesignated lands and
private land parcels.

The LBA can be used for agricultural grazing or other uses. The CNMI government consults with the
U.S. government on agreed compatible uses. The leaseback area is generally subject to the following
conditions under the leaseback agreement terms (U.S. and CNMI 1975b):
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o Initial term of lease is 10 years and is potentially renewable in 10 year increments.

e The uses located in the vicinity of the Tinian Airport must be consistent with FAA safety
requirements.

e Uses must be compatible with planned military use.

¢ No permanent construction without prior consent.

o The leaseback agreement is subject to cancellation upon one year’s notice or sooner in the
event of a national emergency.

e Provisions for fair compensation exist in the event of cancellation or early termination.

There are 35 lessees, leasing 48 parcels in the LBA for a total agriculture/grazing permit area estimated at
2,552 ac (1,032 ha) (Figure 8.1-4). The largest parcel is 563 ac (228 ha) and all others are less than 124 ac
(50 ha) (DPL 2009b). Individual pastures may be fenced. Total agricultural land use for the entire island
of Tinian is estimated at 11,956 ac (4,838 ha).

The USDA identifies prime farmland soils that have properties that are suitable for economic production
of sustained high yields of crops. Three soil types were identified in CNMI that meet the requirements for
prime farmland, but none of these were identified on Tinian (Young 1989, USDA 2009). Although they
may not have met the specific USDA soil criteria, 46% of the farmland in CNMI is located on Tinian and
is concentrated in the southern area of Tinian (Carolinas Plateau) and in the MLA between Tinian
International Airport and North Field. Crops (e.g., watermelons, cucumbers) are exported to Saipan and
Guam (COMNAYV Marianas 2004).

U.S. Department of Agriculture (USDA), in cooperation with local agencies, proposed to develop a
Tinian Agricultural and Conservation Park within the LBA located adjacent and west of the FAA
Mitigation Area. The 176.2-ac (71.5 ha) parcel would provide 148-ac (60 ha) of cropland that would be
subdivided into sixty 2.47-ac (1 ha) farm plots. The park would promote joint marketing of agricultural
products, facilitate information sharing among farmers, increase the supply of local fresh fruits and
vegetables, and promote sound water and soil conservation practices (COMNAYV Marianas 2004). The
project was never initiated.

8.1.2.7 Military Use Outside of the MLA

A separate Technical Agreement was simultaneously executed with the Covenant that provided for the
leaseback of property and joint use arrangements for San Jose Harbor and West Field on Tinian Island.
Under the previously referenced Technical Agreement (U.S. and CNMI 1975b) the arrangements for
military joint use of San Jose Harbor and West Field on Tinian include the following rights:

e Moor vessels, handle cargo, stage equipment and conduct other port related activities.

e Install, operate and maintain fuel and utility lines from the harbor to the MLA landing rights
and development and operating rights for support facilities at the airport.

e Use the harbor and airport as ports of entry for troops, vehicles and equipment. There is a
staging area near San Jose used for logistical support associated with major training events.

The Tinian government allows special operations teams using combat rubber craft at Leprosarium and
Kammer Beach for nighttime training landings. Kammer Beach is near the Tinian Dynasty Hotel and
residential areas. Only the beach and nearby abandoned structures are used (Navy 2009).
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8.2 ENVIRONMENTAL CONSEQUENCES

8.2.1 Approach to Analysis
8.2.1.1 Methodology

Potential direct, short-term land use impacts would be related to facility construction activities; these
activities would be located within the project footprint or on previously disturbed lands. In addition, the
construction staging and equipment area would be located on DoD land. There would be no
land/submerged lands acquisition, nor would pockets of land or public access restrictions would be
generated. No farmlands would be lost and any construction impacts would be temporary.

The potential indirect impacts that are due to changes in land ownership and use are addressed under
other specific resource categories such as traffic, noise, natural resources and recreation. Incompatibility
with adjacent land uses to the extent that public health and safety is impacted is addressed under public
health and safety, and noise resource sections. Federal actions on federal lands are not subject to local
zoning or land management regulations; however, consistency with surrounding non-federal land uses is
an important consideration in land use planning. A Coastal Zone Management Act consistency
determination is being prepared by the Navy for all Guam proposed actions and the correspondence
would be included in the Final EIS/OEIS appendices.

Land Owership/Management

Land ownership and management includes leases and rights-of-way. The impact assessment for land and
submerged lands ownership and management is not based on regulatory authority or permit requirements.
No change in land or submerged lands ownership is proposed on Tinian. But the agriculture/grazing
permits in the LBA would be affected. This would not be a change in ownership but would impact land
use.

There are no indirect impacts associated with changes in land ownership, except for those that would be
discussed under other resource categories. For example, changes in land ownership may impact potential
tax revenue to CNML

Land Use
Three criteria are applied for assessing impacts on land/water use:

1. Consistency with Farmland Protection Policy Act (FPPA) of 1981 (not applicable to submerged
lands)

2. Consistency with current or documented planned land/water use
3. Restrictions on access due to changes in land use on federally-controlled lands
Land Use Criterion 1: FPPA

The FPPA (Public Law 97-98, 7 USC 4201 and 7 CFR 658) is intended for federal agencies to: 1)
identify and take into account the potential adverse effects of federal programs on the preservation of
farmland land; 2) consider alternative actions, as appropriate, that could lessen such adverse effects; and
3) assure that such federal programs, to the extent practicable, are compatible with state, unit of local
government, and private programs and policies to protect farmland. The FPPA covers prime and
important farmlands. Actions that are not consistent with this Act are considered to have an adverse
impact and determination of significance is based on the area of land affected. There are lands used for
agriculture that may not meet the USDA criteria for prime and important farmlands soils. In keeping with
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the intent of the FPPA, a loss of existing agricultural land that does not meet USDA prime farmland
criteria is considered an adverse impact.

Land Use Criterion 2: Consistency with Current or Documented Planned Land Use

Tinian land use plan Geographic Information Systems graphics are being prepared for DPL, and the
February 2009 versions are presented in this analysis, with permission from DPL. These are draft
mapping products and the accompanying land use plan is being developed. Potential adverse land use
impacts would result from a proposed land use that is inconsistent with the existing land use or the
development of vacant land and open space. Potential adverse impacts would also result if there are
incompatible changes in use within submerged lands. The test for significance is the degree of
incompatibility and is qualitative.

Land use changes on existing DoD land could be the basis for significant adverse impacts to other
resource categories (such as aesthetics, noise, traffic, recreation, cultural and natural resources) within and
beyond DoD land boundaries. Impacts to these resources and others are addressed elsewhere in this
EIS/OEIS.

Land Use Criterion 3: Restrictions on Access

Additional restrictions on public access would be a potential adverse impact. The test for significance is
subjective and based on the geographic area affected, the schedule or timing of the access restrictions
(permanent or occasional), and the population affected.

8.2.1.2 Issues Identified During Public Scoping Process

Many of the scoping issues regarding land use overlap with other resource areas such as noise and
recreation and are discussed under those sections. Comments on land use did not necessarily identify
Guam or Tinian as the area of concern. The following are public, including regulatory agency,
preferences:

e No increases in federal land ownership (could apply to military use of the LBA
agricultural/grazing permits)

e  Current public rights-of-way be retained

e Balance between economic benefits and access to the northern part of Tinian

8.2.2 Alternative 1 (Preferred Alternative)
8.2.2.1 Tinian
Construction

Construction would not impact land use, based on the assumption that construction staging and equipment
area would be located on DoD land. There would be no land/submerged lands acquisition, nor would
pockets of land or new access restrictions be generated. No farmlands would be lost and any construction
land use impacts would be temporary. Construction noise would be limited to typical construction noise
levels and high levels confined to construction areas. The disturbed area would be situated on previously
disturbed land or within the project footprint, as verified by DEQ site inspection and review of
development plan; therefore, there would be no impacts to land use due to construction.

VoLUME 3: MARINE CORPS — TINIAN 8-14 Land and Submerged Lands Use



Guam and CNMI Military Relocation Draft EIS/OEIS (November 2009)

Operation
North

The four proposed ranges would be constructed in the LBA in the north or northeast direction. The
Surface Danger Zones (SDZs) generated by the ranges would extend into the EMUA, but would not
impact submerged lands. No additional land or submerged lands would be acquired. Existing leases
within the LBA would be reviewed and potentially terminated. This represents a potential adverse impact
to the lessee and private sub-lessees. The impact is considered less than significant from a land ownership
perspective because the leaseback term options are of relatively short duration and may be reviewed by
DoD in the event of a military requirement for the land. In addition, the lease terminations would not
change land use designations. Other impacts such as the loss of agricultural income are addressed under
the socioeconomic section.

Noise from airfield operations and firing range activities would generate increased noise levels within the
military area, not impacting surrounding land use. Some of these activities would occur at night. As
shown in Chapter 2 (see Table 2.3-1), approximately 20% of munitions used for firing range training
would be expended during non-daylight hours (from 7 p.m. to 6 a.m.). The results of the modeling of the
noise impacts from Range Complex Alternative 1 are presented in Chapter 6, Noise. The contours would
be entirely within the DoD-controlled land except for a small portion extending on the northern edge of
the Tinian Airport property. In this case, no noise-sensitive receptors would be impacted, resulting in no
noise impacts associated with this alternative.

Portions of the range area would not be accessible by non-participating personnel during training.
Training periods would be scheduled in advance with signs posted and published on a regular basis. To
facilitate range safety, ground access would be controlled through gates at existing roads. This would
safeguard the public by keeping them out of any areas where there are potential dangers while
simultaneously maintaining access to areas where training is not being conducted. This would ensure
access to National Historic Landmark, northern beaches, and the IBB via 8" Avenue. Broadway would be
closed during training. However, the public can travel north on 8" Avenue and check in with personnel
manning the first access gate. Once cleared by range control, they can proceed, checking in with each
successive guard point until clear of the training area. Prior to training, range flags would be raised and
gates would be closed and guarded. Interior portions of the range area (those affected by SDZs) would be
inspected and watches would be posted in a range observation site for boats and aircraft, with positive
observation of the sea and air space and having positive communications with range control. The impact
is not considered significant. The impact on access would be adverse but less than significant because the
military is exercising an existing right based on existing policy. During non-firing periods, the MLA
could remain open to other approved civilian uses in accordance with the RTA Management Plan, as
discussed in Chapter 2.

Alternative 1 would affect 35 agricultural/grazing permits, totaling approximately 2,552 ac (1,032 ha) as
shown on Figure 8.2-1. There is little cropland and the soil types on Tinian do not meet the requirements
for prime farmland (Young 1989, USDA 2009). This would represent significant impacts to agricultural
use and consistency with FPPA. Associated socioeconomic impacts are discussed in Volume 3, Chapter
16.

There would be a minor loss of open space associated with the range support activities and the ranges that
would be situated on vacant lands. No support facilities would be constructed. The SDZs would remain
open space except for some access roads for fire protection.
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The current policy of restricting public access to the EMUA or portions of the EMUA during training
would continue under the proposed action. While the policy would not change, the frequency of training
events and the restriction could increase from about 8 weeks (assuming 4 two-week field training events)
to approximately 24 weeks per year, including the 16 weeks for firing range training and the 8 weeks for
major training events. This is the tempo described in the MIRC EIS (Navy 2009) and represents a
maximum. The actual number of events could be less, as has historically been the case, but would likely
increase over the one or two annual events reported. It is possible the major training events would
coincide with the range training, but 24 weeks of restricted access is a conservative estimate. Gates on
primary roadways would be constructed and manned during training. Security sweeps would be done
through the area prior to training. Training would be scheduled and advance notification would be
provided to the public. There is no UXO concern that would further restrict access to the SDZs when
there is no training. The impact on access would be adverse but less than significant because the military
would be exercising an existing right based on existing policy. Access restrictions would have impacts on
recreation and other resources, as described under other resource sections.

The training ranges are consistent with the intended use of the MLA. No impact to IBB is anticipated and
its personnel would be allowed to access the facility. FAA mitigation area and the no wildlife disturbance
area would be encumbered by the SDZs and associated impacts are described under the natural resources
section.

South

No facilities are proposed in the South, outside of the MLA. Tinian Airport and Harbor would continue to
be used to transport personnel, equipment and supplies. There would be no impact to land or submerged
lands ownership.

The southernmost proposed facility in the MLA is the rifle “known distance” (KD) 5.56-mm range, and it
would be adjacent to the Tinian Airport runways. Range support activities (e.g., bivouac activities) could
occur adjacent to 8" Avenue and north of the airport runway. As industrial facilities, the airport, firing
ranges, and firing range support activities would be consistent land uses. No impact on airport operation is
anticipated. The other proposed range facilities are sufficiently north of the MLA boundary as to have no
anticipated impact on land uses outside of the MLA.

No impact on agricultural lands is anticipated in the southern area. Use of port and airport facilities would
increase but would be consistent with their existing land use. No restrictions on public access are
proposed in the south.

8.2.2.2 Summary of Alternative 1 Impacts
Table 8.2-1 is a summary of land use impacts under Alternative 1 by geographic area.

Table 8.2-1. Summary of Alternative 1 Impacts

Project

Area Activities

Project Specific Impacts

Construction e No impacts

o Permits within the LBA would be terminated, causing less than significant
impact to land ownership but significant impacts to agricultural use and to
Tinian Operation consistency with FPPA
e The impact on MLA access would be adverse, but less than significant
because the military would be exercising an existing right based on existing

policy
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8.2.2.3 Alternative 1 Potential Mitigation Measures

The impacts described are unavoidable and would be true of any range configuration in the MLA.
Agricultural uses could relocate to areas outside of the MLA, but this would not be a mitigation that DoD
would implement.

8.2.3 Alternative 2
8.2.3.1 Tinian
Construction

Construction would not impact land use, based on the assumption that construction staging and equipment
area would be located on DoD land. There would be no land/submerged lands acquisition, nor would
pockets of land be created. No farmlands would be lost and any construction land use impacts would be
temporary. The disturbed area would be situated on previously disturbed land or within the project
footprint; therefore, there would be no impacts to land use due to construction.

Operation
North

The orientation of the ranges is southeast—northwest under Alternative 2, versus the southwest—northeast
orientation of Alternative 1. Alternative 2 impacts are as described for Alternative 1, except 8" Avenue is
less encumbered. It is likely that there would be other training events held in the MLA during firing range
training. There would be no public access to the MLA during training. The encroachment of the SDZ into
a no-training area is an adverse impact; however, the impact would not be significant because no physical
training or construction would occur in the area. Potential impacts to cultural and natural resources are
discussed under other resource sections.

Alternative 2 would potentially terminate 35 agricultural parcels totaling approximately 2,552 ac (1032
ha) acres as shown on Figure 8.2-1. There is little cropland and the soil types on Tinian do not meet the
requirements for prime farmland (Young 1989, USDA 2009). This would represent significant impacts to
agricultural use and consistency with FPPA. Associated socioeconomic impacts are discussed in Volume
3, Chapter 16.

South

Impacts would be as described under Alternative 1.

8.2.3.2 Summary of Alternative 2 Impacts

Table 8.2-2 is a summary of land use impacts under Alternative 2 by geographic area.

Table 8.2-2. Summary of Alternative 2 Impacts

Project . .
Area Activities Project Specific Impacts
Construction e No impacts.
e Permits within the LBA would be terminated, causing less than significant
Tinian impact to land ownership but significant impacts to agricultural use and to
Operation consistency with FPPA
e The impact on MLA access would be less than significant because the
military would be exercising an existing right based on existing policy
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8.2.3.3 Alternative 2 Potential Mitigation Measures

The impacts described are unavoidable and would be true of any range configuration in the MLA.
Agricultural uses could relocate to areas outside of the MLA, but this would not be a mitigation that DoD
would implement.

To minimize the adverse impact on public access, 8th Avenue could potentially be open for access to the
EMUA and North Field because it is not in the SDZ under this alternative.

8.2.4 Alternative 3
8.24.1 Tinian
Construction

Construction would not impact land use, based on the assumption that construction staging and equipment
area would be located on DoD land. There would be no land/submerged lands acquisition, nor would
pockets of land be created. No farmlands would be lost and any construction land use impacts would be
temporary. The disturbed area would be situated on previously disturbed land or within the project
footprint; therefore, there would be no potential adverse impacts to land use due to construction.

Operation
North

Alternative 3 would be similar to the other two alternatives except for impacts on submerged lands. The
rifle KD 5.56 mm range would be aligned north-south and located east of Broadway. Its SDZ encumbers
federal submerged lands on the east coast of Tinian. No change in submerged lands ownership is
proposed, but there would be public access restrictions on use of submerged lands during training events.
The impact on access would be adverse, but not significant because the military is exercising an existing
right based on existing policy. The restricted access would have potential impacts on other resource
categories such as recreation and navigation.

As described under Alternative 2, one of the no training areas would be within the SDZ resulting in less
than significant impacts.

Alternative 3 would affect 35 agricultural/grazing permits, totaling approximately 2,552 ac (1032 ha), as
shown on Figure 8.2-1. There is little cropland and the soil types on Tinian do not meet the requirements
for prime farmland (Young 1989, USDA 2009). This would represent significant impacts to agricultural
use and consistency with FPPA. Associated socioeconomic impacts are discussed in Volume 3, Chapter
16.

South

Impacts would be as described under Alternative 1.
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8.2.4.2 Summary of Alternative 3 Impacts
Table 8.2-3 is a summary of land use impacts under Alternative 3 by geographic area.

Table 8.2-3. Summary of Alternative 3 Impacts

Project . o
Area Activities Project Specific Impacts
Construction | e No impacts.

o Permits within the LBA would be terminated, causing less than significant
impact to land ownership significant impacts to agricultural use and to
consistency with FPPA

Tinian e The impact on MLA access would be less than significant because the

Operation military would be exercising an existing right based on existing policy

e There would be public access restrictions on use of submerged lands during
training events at the rifle KD range. The impact on access would be
adverse, but not significant because the military is exercising an existing
right based on existing policy

8.2.4.3 Alternative 3 Potential Mitigation Measures

The impacts described are unavoidable and would be true of any range configuration in the MLA.
Agricultural uses could relocate to areas outside of the MLA, but this would not be a mitigation that DoD
would implement.

The restriction on use of submerged lands is a less than significant impact and no mitigation is proposed.
8.2.5 No-Action Alternative

Under the no-action alternative, the proposed relocation of Marines from Okinawa to Guam would not
occur. However, the due to other planned activities not related to the proposed action, Tinian would still
experience an increase in training event frequency that would result in an increase in the maximum
number of days the MLA would be restricted to the public. These increases are described and analyzed in
the MIRC EIS/OEIS (Navy 2009) and could begin in 2010.
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8.2.6 Summary of Impacts

Table 8.2-4 summarizes the impacts of each action alternative and the no-action alternative. A text

summary is provided below.

Table 8.2-4. Summary of Impacts

Alternative 1

| Alternative 2

| Alternative 3

| No-Action Alternative

Land Use
Sl Sl Sl NI
e Permits within the e Permits within the e Permits within the
LBA would be LBA would be LBA would be
terminated, causing terminated, causing terminated, causing
significant impacts to significant impacts to significant impacts to
agricultural use and agricultural use and agricultural use and
to consistency with to consistency with to consistency with
FPPA FPPA FPPA
LSI LSI LSl
e The increased e The increased e The increased
restrictions on public restrictions on public restrictions on public
access to the MLA is access to the MLA is access to the MLA is
an adverse impact, an adverse impact, an adverse impact,
but considered less but considered less but considered less
than significant than significant than significant
e Permits within the e Permits within the e Permits within the
LBA would be LBA would be LBA would be
terminated, causing terminated, causing terminated, causing
less than significant less than significant less than significant
impact to land impact to land impact to land
ownership ownership ownership
Submerged lands Use
e NI | o NI | o NI | o NI

Legend: SI-M = Significant impact mitigable to less than significant; LSI = Less than significant impact; NI = No impact.

None of the alternatives would result in an impact to the federal government lease of the MLA. Permits
within the LBA would be terminated, causing less than significant impact to land ownership.

The termination of agriculture/grazing permits would have a potentially significant impact on FPPA
consistency, because most of the leases are for agricultural uses.

The decrease in public access to the MLA is an adverse impact, but it is considered less than significant
because it is within the authority of the federal government to restrict access during training events for
public safety.
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8.2.7

Summary of Potential Mitigation Measures

Table 8.2-5 lists the potential mitigation measures.

Table 8.2-5. Summary of Potential Mitigation Measures

Alternative 1

Alternative 2

Alternative 3

Land Use
e No mitigation No mitigation No mitigation
recommended recommended recommended
Submerged lands Use
e No mitigation No mitigation No mitigation
recommended recommended recommended
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CHAPTER 9.
RECREATIONAL RESOURCES

9.1 AFFECTED ENVIRONMENT

9.1.1 Definition of Resource

Recreational uses of an area for the purposes of this Environmental Impact Statement/Overseas
Environmental Impact Statement (EIS/OEIS) may include any type of outdoor activity in which area
residents, visitors, or tourists may participate. Typically (though not exclusively) focused on weekends or
vacation periods, such activities may include hiking, fishing, beachcombing, spelunking, and boating.
Recreational opportunities and resources can be a very important component of an area’s economy and
the lifestyle of its residents. Recreational resources as discussed in this chapter are primarily assets
pertaining to the physical geography of the Island of Tinian, from the mountains to the oceans, and
terrains in between; there are various man-made resources in urban and semi-rural settings as well.

Recreational resources have been organized into the following categories with similar uses grouped in
parentheses: trails (pedestrian hikes, mountain bike trails, “boonie stomping”, or hiking through
“boonies” of large areas of undeveloped jungle and beaches); historic and cultural attractions (historic
monuments, parks, and cultural sites); scenic points (vistas, lookouts, and overlooks); dive spots
(snorkeling, self contained underwater breathing apparatus, or SCUBA diving, and free diving); beaches
and parks (also including conservation areas, preserves, and refuges); spelunking, or cave exploration;
fishing; and other. The categories employed throughout the chapter are for the purpose of data
organization only; this point is emphasized to acknowledge multi-recreational opportunities from a
particular resource. For instance, a resource organized under trail may offer hiking as well as swimming,
snorkeling, and picnicking at the trail terminus. Because all such activities are considered to be
recreational resources, a description of each resource, is provided to supplement its categorization.

9.1.2 Tinian

Tinian lies approximately 100 miles (mi) (160 kilometers [km]) northeast of Guam and 3 mi (4.8 km)
south of Saipan. Although Tinian covers an area of only 39 square mi (mi’) (101 square km [km®]), nearly
26 mi® (67 km®) of it are leased to the Department of Defense (Navy 2009). Most establishments catering
to the community and tourism activities are in coastal San Jose village, southwest of the island. Much of
the Tinian coast is noted for its precipitous cliffs, but there are pockets of coves and beach area as well.
Near the Tinian Harbor on the west side of the island are several small and narrow fringing reefs and a
small barrier reef. Notable recreational resources are trails, historic and cultural attractions, scenic points,
dive spots, and beaches and parks as shown in Figure 9.1-1.

9.1.2.1 North
Trails
Ushi Field-North Field Trail

This is an interpretive trail that identifies 14 points of interest from World War II. The trail includes the
take-off sites for the aircraft B-29 Enola Gay from Atomic Bomb Pit No. 1 that dropped the atomic bomb
on Hiroshima on August 6, 1945, and B-29 Bock’s Car from Atomic Bomb Pit No. 2 that dropped the
bomb on Nagasaki on August 9, 1945. Also present are World War II Japanese fortification features such
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as a bunker, naval battery, command post, North Field runway where Enola Gay and Bock’s Car took off,
and the Bomb Assembly Building.

Historic and Cultural Attractions

Shinto Shrine
Situated in the North Field, the site marks the sole Shinto Shrine in the Marianas.
9.1.2.2 South

Historic and Cultural Attractions

Ruins of House of Taga

The House belonging to Taga, ancient Chamorro Chief, in San Jose village, contains the tallest set of latte
stones that were actually used by the ancient Chamorros. The stones are quarried limestone, each
approximately 20 feet (ft)(6 meters [m]) in length. Of the 12 large latte structures, only one remains
standing. According to a local legend, when the last stone falls, Chief Taga would return to Tinian(The
House of the Ancient Chamorro Chief Taga 2008).

Beaches and Parks

Taga Beach

Located on the south end of Tinian. Adjacent to the beach are picnic facilities, parking, and a place to rent
scooters.

Tachogna

Situated adjacent to Taga Beach, Tachogna Beach spans for several blocks. Activities available include
snorkeling, SCUBA diving, jet skiing, and various other marine activities.

Kammer Beach

Kammer Beach is located near San Jose village.

Chulu Beach

Chulu Beach is located on the northwestern shore of Tinian.
Unai Dankulo (Long Beach)

Situated on the east coast, Unai Dankulo is the largest beach on Tinian and has a continuous reef crest
across the entire run of the beach.

9.2 ENVIRONMENTAL CONSEQUENCES

9.21 Approach to Analysis
9211 Methodology

Information on recreational resources on Tinian and public access were collected through stakeholder
meetings in April 2007, Geographic Information System data compiled and reviewed for this EIS/OEIS,
literature review, and personal communications. A comprehensive recreational carrying capacity
analysis—assessing the number of individuals who can be supported in a given area within natural
resource limits without degrading the natural social, cultural, and economic environment (Global
Development Research Center 2009)—was not conducted as part of this EIS/OEIS.
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9.2.1.2 Determination of Significance

For the purpose of the EIS/OEIS, the proposed action and alternatives would cause a significant impact to
recreational resources if they:

e Would impede access to recreational resources

e Would substantially reduce recreational opportunities

o Would cause substantial conflicts between recreational users

e Would cause substantial physical deterioration of recreational resources

To determine whether impacts might be significant, potentially adverse impacts are identified and
evaluated using the significance criteria for the recreational resources on Tinian. The EIS/OEIS addresses
both adverse and beneficial impacts resulting from the proposed actions.

9.2.1.3 Issues Identified during Public Scoping Process

As part of the analyses, concerns relating to recreation impacts that were raised by the public, including
regulatory stakeholders, during scoping meetings were addressed. A concern was raised regarding
potential obstruction of access to historical sites on Tinian at the scoping meetings in April 2007.

9.2.2 Alternative 1 (Preferred Alternative)
9221 Tinian
Construction

Recreational resources on Tinian are situated primarily along the North Field, northwest shoreline, and
southwest in the vicinity of San Jose village. The proposed structures associated with Alternative 1
implementation are not situated in the proximity of the existing recreational resources; as such,
impediments to access are not expected. North-south thoroughfares such as Broadway and 8" Avenue
would experience an increase in the number of construction-related vehicles, including slow moving
and/or oversized vehicles. Increased numbers of vehicles on roads may cause inconvenience to travelers
using these thoroughfares. However, access to recreational resources would still be possible. Therefore,
construction associated with Alternative 1 would result in less than significant impacts to recreational
resources.

Operation

Under Alternative 1, the Surface Danger Zone (SDZ) would affect a segment of Broadway, one of the
two north-south thoroughfares on Tinian. Portions of the range area would not be accessible by non-
participating personnel during training periods lasting one week per month, including sufficient lead-time
before training to ensure range area clearance. Training periods would be scheduled in advance with signs
posted and published on a regular basis. To facilitate range safety, ground access would be controlled
through gates at existing roads. This would safeguard the public by keeping them out of any areas where
there are potential dangers while simultaneously maintaining access to areas where training is not being
conducted. This would also ensure access to National Historic Landmark, northern beaches, and the 1BB
via 8" Avenue. Broadway would be closed during training. However, the public can travel up 8" Avenue,
check in with personnel manning the first access gate. Once cleared by range control, they can proceed up
8" Avenue, checking in with each successive guard point until clear of the training area. As the result,
travelers on 8" Avenue are likely to experience increased numbers of automobiles on the road and longer
time spent in travel. Prior to training, range flags would be raised and gates would be closed and guarded.
Interior portions of the range area (those affected by SDZs) would be inspected and watches would be

VoLUME 3: MARINE CORPS — TINIAN 9-4 Recreational Resources



Guam and CNMI Military Relocation Draft EIS/OEIS (November 2009)

posted in a range observation site for boats and aircraft, with positive observation of the sea and air space
and having positive communications with range control. These impacts are not considered significant as
they are limited in duration. As such, less than significant impact to recreational resources would result.

Noise from airfield operations and training would generate increased noise levels within the military area,
not impacting surrounding use of recreational resources. The results of the modeling of the noise impacts
from Range Complex Alternative lare analyzed in Chapter 6, Noise. The contours would be entirely
within the DoD-controlled land except for a small portion extending on the northern edge of the Tinian
Airport property. In this case, no noise-sensitive receptors would be impacted, resulting in no impacts
from noise to recreational resources associated with this alternative.

The proposed actions are situated outside of South Tinian. No disturbance to access to the existing
recreational resources is anticipated.

Therefore, Alternative 1 would result in less than significant impacts to recreational resources
9222 Summary of Alternative 1 Impacts
Table 9.2-1 summarizes Alternative 1 impacts.

Table 9.2-1. Summary of Alternative 1 Impacts

Project . .
Area Activities Project Specific Impacts
Tinian Construction  [Increased travel time due to construction vehicles on roads.
Operation Increased travel time due to diversion of traffic to 8" Avenue.

9.2.23 Alternative 1 Potential Mitigation Measures
No potential mitigation is suggested for Alternative 1.
9.2.3 Alternative 2

9.23.1 Tinian

Construction

The effects of Alternative 2 are similar to those described in Alternative 1 as the proposed structures are
not situated in proximity to the existing recreational resources. Inconvenience to travelers on roads
accommodating construction related vehicles may occur.

Operation

Under Alternative 2, the SDZ would affect a segment of Broadway only. During training period, access to
the north half of Tinian would be diverted to 8" Avenue. Increased travel time as the result of added
vehicles on 8" Avenue is likely to occur as discussed in Alternative 1 analysis. Increased noise would not
impact recreational resources, as discussed in Alternative 1. Although a small portion of the Yellow
Beach One on the northeast shore is situated in the SDZ, access to a significant portion of the beach
would be undisturbed by the proposed actions. As such, less than significant impact to the recreational
resources would result.

The proposed actions are situated outside of South Tinian. No disturbance to access to the existing
recreational resources is anticipated.

Therefore, Alternative 2 would result in less than significant impacts to recreational resources.
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9232 Summary of Alternative 2 Impacts
Table 9.2-2 summarizes Alternative 2 impacts.

Table 9.2-2. Summary of Alternative 2 Impacts

Project . .
Area L Project Specific Impacts
Activities . P P
.. Construction Increased travel time due to construction vehicles on roads.
Tinian - - - - o
Operation Increased travel time due to diversion of traffic to 8" Avenue.

9.233 Alternative 2 Potential Mitigation Measures
No potential mitigation is suggested for Alternative 2.
9.24 Alternative 3

9.24.1 Tinian

Construction

The effects of Alternative 3 are similar to those described in Alternative 1 and 2 as the proposed
structures are not situated in proximity to the existing recreational resources. Inconvenience to travelers
on roads accommodating construction related vehicles may occur.

Operation

The effects of Alternative 3 are similar to those described in Alternative 2; access via Broadway would be
denied during training period and diversion of north-southward road traffic to 8" Avenue would result.
Inconvenience to road travelers is likely to happen. Increased noise would not impact recreational
resources, as discussed in Alternative 1.

Similar to previous alternatives presented, the proposed Range Training Area is outside of South Tinian
and no impacts to the existing recreational resources are expected.

Therefore, Alternative 3 would result in less than significant impacts to recreational resources.
9.24.2 Summary of Alternative 3 Impacts
Table 9.2-3 summarizes Alternative 3 impacts.

Table 9.2-3. Summary of Alternative 3 Impacts

Project . -

i r ific Im

Area Activities Project Specific Impacts

Tinian Construction [Increased travel time due to construction vehicles on roads.
Operation Increased travel time due to diversion of traffic to 8" Avenue.

9.2.43 Alternative 3 Potential Mitigation Measures
No potential mitigation is suggested for Alternative 3.
9.25 No-Action Alternative

Under the no-action alternative, no training activities and associated functions would occur. The proposed
area within the MLA would continue to remain the existing uses as farmlands and other conditions
existing at present. Therefore, the no-action alternative would not have impacts to the existing
recreational resources.
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9.2.6 Summary of Impacts
Table 9.2-4 summarizes the potential impacts. A text summary is provided below.

Table 9.2-4. Summary of Impacts

Alternative 1 Alternative 2 Alternative 3 No-Actlpn
Alternative

Trails

e LSI | o LsI | o LsSI [ e NI

Historic and Cultural Attractions

e LSI | o LsI | o LsSI [ e NI

Beaches and Parks

e LSI | o LsI | o LsSI | o LsI

Legend: LSI = Less than significant impact, NI = No impact.

In each alternative presented, the SDZ associated with the proposed action would affect a substantial

portion of Broadway, inhibiting access on the Island’s north-south thoroughfare

. Traffic leading to the

recreational resources on North Tinian would have to be diverted to the other north-south thoroughfare,
8™ Avenue. Consequently, congestion on 8" Avenue would increase. Because training would last one
week per month and access to recreational resources in North Tinian would be restored otherwise, the

effects of the proposed actions are determined to be less than significant.

Under each alternative, recreational resources on South Tinian are situated outside
would not be affected by the proposed actions.

9.2.7 Summary of Potential Mitigation Measures
Table 9.2-5 summarizes potential mitigation measures for all alternatives.

Table 9.2-5. Summary of Potential Mitigation Measures

of the project areas and

Alternative 1 ‘ Alternative 2 ‘ Alternative 3
Construction
e None | e None | e None
Operation
e None | e None | e None
VOLUME 3: MARINE CORPS — TINIAN 9-7 Recreational Resources



Guam and CNMI Military Relocation Draft EIS/OEIS (November 2009)

This Page Intentionally Left Blank.

VOLUME 3: MARINE CORPS — TINIAN 9-8 Recreational Resources



Guam and CNMI Military Relocation Draft EIS/OEIS (November 2009)

CHAPTER 10.
TERRESTRIAL BIOLOGICAL RESOURCES

10.1 AFFECTED ENVIRONMENT

This chapter describes the plant and animal species and habitats that occur in terrestrial and wetland
environments potentially impacted by the proposed action. The region of influence (ROI) encompasses
the lands that support terrestrial biological resources (i.e., individual species, their habitats, and areas of
habitat connectivity) that may be affected directly or indirectly by the proposed action. The ROI varies
depending on the type of disturbance and the resource being considered. Construction, operations, and/or
training activities have the potential to impact biological resources. Potential activities that may cause
impact include, but are not limited to, ground-disturbing activities, noise, operational movement (e.g.
vehicle traffic), and bio-security mitigation. Consequently, the ROI is broadly defined for terrestrial
biological resources. The entire Military Lease Area (MLA) of Tinian is included as the ROI for this
project.

10.1.1 Definition of Resource

The analysis of terrestrial biological resources focuses on species and vegetation communities crucial to
the functions of biological systems, of special public importance, or that are protected under federal or
local law or statute. For the purposes of this document, terrestrial biological resources are divided into
three categories: vegetation communities, wildlife, and special-status species. Special-status species
include those species listed under the Endangered Species Act (ESA), candidates for ESA listing, and
listed by the Commonwealth of the Northern Mariana Islands (CNMI). Species mentioned in this section
are described using the common name when there is an accepted English common name (wildlife and
some plants). Common names are cross-referenced to scientific names in Appendix G. If available, the
Chamorro name is provided in parentheses when the species is first mentioned in the text.

Key sources of information for this section include the Integrated Natural Resources Management Plan
(INRMP) for Navy lands (Commander Navy Region [COMNAV] Marianas 2004); United States (U.S.)
Fish and Wildlife Service (USFWS) (USFWS 2009b) report; Natural Resource Survey and Assessment
Report (TEC Joint Venture [JV] 2007) and references therein; Environmental Impact Statements,
Environmental Assessments, Biological Assessments, and resulting USFWS Biological Opinions for
recent actions on military lands in Tinian. Site-specific natural resources data within the ROI was
obtained from the COMNAYV Marianas Geographic Information System as of January 2008.

10.1.2 Tinian
10.1.2.1  Vegetation Communities

The general physiography of Tinian is a series of five limestone plateaus, separated by escarpments.
Vegetation on Tinian was described and mapped by Hawaiian Agronomics International, Inc. (1985). In
the 1920s, the island was cleared for sugarcane production under Japanese occupation. Aerial
photographs reveal that World War Il bombing, fires, and military reconstruction significantly reduced
the amount of native limestone forest on Tinian, and once-forested areas not under cultivation were
susceptible to encroachment of non-native tangantangan. Vegetation mapping was updated island-wide by
the U.S. Forest Service (USFS) (2006; based on 2000-2001 aerial photography) and this base mapping
was subsequently updated by USFWS (2009a; based on 2006 aerial photography). Figure 10.1-1 depicts
the vegetation types on Tinian based on the USFWS update; acreages are provided in Table 10.1-1.
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Table 10.1-1. Vegetation Types on Tinian within the MLA

Vegetation Community ac (ha)
Native Limestone Forest 391 (158)
Mixed Introduced Forest 4,680 (1,894)
Casuarina Thicket 299 (121)
Leucaena leucocephala (Tangantangan) 5,998 (2,427)
Savanna Complex / Other Shrubs and Grass 2,934 (1,187)
Agroforest and Coconut groves 32 (13)
Wetlands 34 (14)
Strand and Barren/Sandy Beach/Bare Rock 460 (186)
Cropland 2.5 (1.0)
Urban and Urban Vegetation 483 (195)
Total 15,314 ac
(6,197 ha)

Legend: ac = acres, ha = hectares.
Source: USFWS 2009a.

The USFWS (2009b) assessment of vegetation changes since the 1980s noted that coverage of open fields
decreased 11.6% while coverage of secondary forest increased 10.3%, likely a result of succession over
the last two decades as open areas are abandoned. Smaller changes included a decrease in tangantangan
and an increase in urban land cover. Vegetation community descriptions that follow are summarized from
Falanruw et al. (1989).

Native Limestone Forest

Few native limestone forests remain on Tinian. Within the MLA they occur along cliff lines near Mount
Lasso and around the north escarpment of Maga. This forest community harbors native tree species such
as Cynometra ramiflora (gulos), Neisosperma oppositifolia (fago), Cerbera dilatata (chute), Psychotria
sp., Eugenia sp., Guamia mariannae (pai pai), pandanus, coral tree, Ficus spp., Pisonia grandis (umumu),
and tropical almond. These species are important habitat and food sources for Mariana fruit bat,
Micronesian megapode, and Tinian monarch.

Mixed Introduced Forest

Secondary growth forests contain a mixture of predominantly introduced trees, shrubs, and dense
herbaceous plants. Introduced trees common in this vegetation community include siris tree, Formosan
acacia, flame tree, and Madras thorn.

Casuarina thicket

Casuarina equisetifolia, commonly called ironwood or Australian pine, tolerates dry and salty conditions.
It often grows in savanna habitat and in some locations forms a sparse woodland with little understory.
Casuarina also occurs in exposed areas and along the coast at some locations in narrow bands.

Tangantangan

Tangantangan (Leucaena leucocephala) forests dominate much of the level and moderately sloping areas
of lowland habitat areas, especially in the northern portions of the island. This habitat is nesting and
foraging habitat for the Tinian monarch.

Savanna

These areas, dominated by grassy and low herbaceous vegetation, occur on both limestone and volcanic
soils. Pennisetum spp. are common, as well as patches of Siam weed and areas of mixed ferns.
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Agroforest and Coconut groves

The agroforest land class category is applied to areas of mixed growth including trees managed for fruit,
food, wood, and other products.

Wetland

Wetland vegetation communities are areas of grasses, sedges, and herbs, or woody species growing in
standing water or saturated soils most of the year. This type is most prevalent at Lake Hagoi.

Strand

Strand vegetation occurs on sandy beaches, and includes beach heliotrope, Portia tree, and beach naupaka.
In rocky areas it includes Pemphis acidula (nigas).

Hawaiian Agronomics (1985) listed and mapped four terrestrial plant species of special concern on Tinian
due to their status in the Southern Marianas. Those species and locations within the MLA are: Heritiera
longipetiolata (Ufa halomtano) from coastal forests where it was reported growing with Barringtonia
asiatica (puteng) near Unai Masalok on the east coast, and along the Lamanibot Bay escarpment of the
MLA; Canthium odoratum (listed as variety tinianense in Raulerson 2006) where it was reported near the
shrine at Mount Lasso and near Unai Masalok; Callicarpa lamii, a shrub reported from the north-south
trending cliff area of Mount Lasso; and Euphorbia sparrmannii var. tinianensis, a small, semi-succulent
herb reported from a single rock at Unai Masalok (not reported in Raulerson [2006]).

10.1.2.2 Wildlife - Native

Indigenous wildlife species on Tinian reported in the most recent INRMP (COMNAV Marianas 2004)
include 46 birds, the majority are classified as migratory birds under the Migratory Bird Treaty Act
(MBTA); one bat species (Mariana fruit bat); seven reptile species (two sea turtles, three geckos and two
skinks); and two land crustaceans (coconut crab and land crab). Special-status species are addressed
separately below. A 936 ac (379 ha) conservation area for wildlife has been designated in the Lease Back
Area just south of the Exclusive Military Use Area (EMUA) boundary and is referred to as the Federal
Aviation Administration (FAA) mitigation parcel. It was designated to compensate for the loss of Tinian
monarch habitat during an airport expansion (COMNAYV Marianas 2004).

A total of 18 land bird species were detected during one or more of the three surveys conducted between
1982 and 2008 on Tinian (USFWS 2009b). The most abundant native species were the bridled white-eye,
rufous fantail, collared kingfisher, island-collared dove, white-throated ground-dove, Mariana fruit-dove,
white tern, Tinian monarch (see additional discussion below under CNMI-listed species), Micronesian
honeyeater, Micronesian starling, and yellow bittern. Monthly Navy monitoring has also been conducted
and support these observations. Of these species, the bridled white-eye and rufous fantail were the most
abundant. The collared kingfisher, white-throated ground-dove, rufous fantail, Micronesian starling, and
yellow bittern abundance increased since 1982 while Tinian monarch, Mariana fruit dove, and
Micronesian honeyeater abundance was reported as decreased since 1982 (USFWS 2009b).

A total of 58 species of migratory seabirds and shorebirds were detected in various studies summarized in
the Mariana Islands Range Complex Environmental Impact Statement (EIS), of which 11 species are
residents or species breeding on the island (Navy 2009). Most of the resident or breeding species have
been observed at Lake Hagoi, a major bird area on Tinian. In surveys conducted in 1994 and 1995, a total
of 9 different bird families including at least 12 species were recorded at Lake Hagoi wetlands, including
2 native forest birds and 10 migratory bird species (USFWS 1996). Specific birds identified at Lake
Hagoi from the most recent studies include the black noddy, brown noddy, white tern, brown booby,
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masked booby, red-faced booby, Pacific reef heron, yellow bittern, great frigatebird, red-tailed tropicbird,
and white-tailed tropic bird (Navy 2009).

Numerous tattlers, reef herons, black noddies, and white terns (including one large colony of 30 plus
birds), all protected under the MBTA, were recorded during 2008 shoreline surveys of Navy lands on
Tinian (USFWS 2009b). No black noddy nesting areas were observed on Tinian during the survey. Most
birds observed were along the western coastline that consists of flat coralline shelves along the water with
large boulders in the bays and protection from the prevailing winds. White-tailed tropicbirds, black
noddies, and white terns were noted in point transect surveys on Tinian and the white tern total population
was estimated at approximately 18,000 birds (USFWS 2009b). Puntan Masalok and Puntan Tahgong are
identified as potential habitat for pelagic birds including noddies and terns in Environmental Sensitivity
Index Maps (National Oceanic and Atmospheric Administration [NOAA] 2005).

In a recent reptile survey several native species were found including the snake-eyed skink that was found
adjacent to Unai Chulu and in the B29W total removal plot just northeast of North Field (USFWS 2009b).
The tide-pool skink was reported as common in the Pemphis acidula vegetation zone north of Unai Chulu
and thought likely to be present in similar habitat at other locations (USFWS 2009a). In 2008 surveys the
blind snake was found in both mixed and limestone forest (USFWS 2009b). USFWS states that it is
unquestionably native given that Pregill (1998) found it to be present in the Mariana Islands since at least
early pre-human times.

In addition to being a highly-valued game species in the CNMI, the coconut crab serves important
ecological functions such as dispersing seeds and as scavengers. Recently, coconut crabs densities have
been estimated at 4.95 crabs/ha in native forest and 1.83 crabs/ha in tangantangan. Coconut crab size
distribution was highly skewed to the lower sizes, possibly due to illegal poaching (USFWS 2009b).

10.1.2.3 Wildlife — Non-Native

Non-native species are common on Tinian. The most abundant non-native bird is the Eurasian tree
sparrow (USFWS 2009b). Introduced mammals include rats, mice, shrews, cats and dogs. The musk
shrew and roof rat are distributed throughout the island but other rats are uncommon (COMNAV
Marianas 2004). Roof rat densities of up to 75/ha were found in native forest and musk shrew densities of
up to 74/ha were found in tangantangan. Roof rat densities were higher than on many other tropical
Pacific islands and it is likely these high densities are having a detrimental effect on flora and fauna that
may include bird species (USFWS 2009b).

The oceanic gecko was reported from forested areas and constituted about half of lizard biomass in the
limestone forest areas (USFWS 2009b). Monitor lizards have been observed at Lake Hagoi and they are
considered a primary threat to the Mariana common moorhen chicks and eggs (USFWS 1996, Vogt
2008a). The marine toad is the only introduced amphibian and the mangrove crab, introduced as a
potential food source (COMNAYV Marianas 2004), is the only crustacean.

The brown tree snake (BTS) has the potential to impact the economy, human health, and island ecology in
the CNMI. This species was most likely inadvertently introduced to Guam in military cargo after World
War II around 1949 (Rodda and Savidge 2007). The BTS native range is coastal Australia, Papua New
Guinea, and a large number of islands in northwestern Melanesia (Fritts and Leesman-Tanner 2008).

The BTS hunts and lives in trees, and is active at night. Brown treesnakes were known to occur on Guam
in the 1950-1980s but they were not seen as a threat as this was the first instance of a predatory snake
arriving on an isolated island. As a result of this introduction 17 of 18 native bird species were severely
impacted (Wiles et al. 2003). Twelve of the 18 species were likely extirpated due to the brown tree snake.
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As a result of these impacts, the Guam Department of Agriculture and Wildlife Resources (DAWR) took
into captivity the endemic Guam flightless rail and Guam Micronesian kingfisher to form the basis of a
captive breeding program (Brooke 2009).

The BTS has been determined to be the greatest limiting factor to reintroduction and/or recovery of both
Guam Micronesian kingfishers and Micronesian crows on Guam (USFWS 1990a, 2005b). Although
habitat exists for these species, until BTS levels are controlled recovery and/or reintroduction of ESA-
listed bird species cannot occur. In addition, BTS numbers did not decrease after the loss of native birds
because they eat a wide variety of prey. Now, the most abundant prey food is an introduced small skink
that is common throughout the island.

Damage to the economy of Guam has been significant. Since the snakes were introduced, they have been
known to climb power poles and short circuit transformers resulting in frequent and very significant
power outages. Guam has experienced a snake-caused power outage about every other day on average,
but many of the outages affect only a small area (Rodda and Savidge 2007). In addition, the BTS has
impacted the poultry industry and small farmers because this snake is known to predate eggs and bird
species (Fritts and Leasman-Tanner 2008). Regarding human health, the BTS is a mildly venomous
species that is responsible for an estimated 1 in 1,000 emergency room visits (Fritts and Leasman-Tanner
2008), primarily involving infants.

Efforts to control the BTS are mostly limited to preventing BTS from leaving Guam in cargo, by ship or
air. DoD has collaborated with other partners and participated in the development of BTS-specific
trapping techniques, BTS detection using sniffer dogs, fence design, development of toxicants, and
delivery methods. While these efforts have had success, brown treesnakes originating on Guam have been
found in Kwajalein, Pohnpei, Hawaii (Oahu), Diego Garcia, Spain, Alaska, Texas, Oklahoma, and
neighboring islands (Rota, Tinian, and Saipan).

The potential establishment of the BTS is of great concern on Tinian. There have been 75 confirmed BTS
detections throughout the CNMI as of 2008 (N. Hawley, CNMI Department of Fish and Wildlife [DFW],
unpublished data). There have been eight unconfirmed BTS sightings on Tinian: one in February 1990,
four reported in 1994 (Fritts and Leasman-Tanner 2001), and three reported in 2003 (N. Hawley, CNMI
DFW, personal communication, 2009). If BTS were to become established (without immediate
suppression) on Tinian as a result of the proposed action, the impacts would likely be similar to those
experienced on Guam.

Goats have been recently transported from Aguiguan to Tinian. A survey around the coast in October
2008 confirmed at least 20 goats at Puntan Kastiyu and there was some evidence they were already
creating trails, accelerating erosion, and impacting the native vegetation (USFWS 2009b).

10.1.2.4  ESA-listed Species

Six federally-listed or candidate threatened and endangered species and 2 additional species that are only
CNMI-listed have been observed or potential habitat for those species is present on Tinian (Table 10.1-2
and Figure 10.1-2). Another species, the Mariana swiftlet is presume extirpated on Tinian and is not
evaluated further in this EIS. Sea turtles other than the green and hawksbill are extremely rare, or with
only the potential to occur on Tinian. No nesting is known to have occurred on Tinian. These sea turtles
are not evaluated in this EIS,
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Table 10.1-2. Occurrence of Special-Status Species within the Tinian ROI

Status

Common Name/Chamorro Name ESA  CNMI Habitat Occurrence in ROI
Mammals
Mariana fruit bat/Fanihi T E Limestone forest, coastal . Occasional sightings

forest, and coconut plantations
Birds
Mariana common moorhen/ . .

E E Freshwater wetlands Population up to 75 birds

Palattat
Tinian monarch/Chichirikan i E Limestone fores.ts, Thogsands present but has

tangantangan thickets declined
Micronesian megapode/ Limestone forest and coconut Reports ofa few 1nd1v1dgals
Sasaneat E E oves in recent years but none in

& & 2008 surveys
Observed occasionally
Mariana swiftlet/ E E Nests in caves historically; no observations
Chuchaguak since 1970 and presumed
extirpated

Reptiles
Green turtle{ . T T Sultable'beaches for basking Nesting documented
Haggan bed’di and nesting.
Hawksbill turtle E E Sultgble beachgs and strand for No nesting known

basking or nesting
Micronesian gecko/ i E Forested areas Reported from Mt Lasso and
Guali'ek Carolinas Plateau in 2008
Invertebrates
Humped tree snail/ . Not seen since 1970;
Akaleha', Denden ¢ i Intact limestone forest possibly extirpated

Legend: C = candidate, E = endangered, T = threatened.
Sources: COMNAYV Marianas 2004; CNMI Department of Land and Natural Resources (DLNR) 2005; TEC JV 2007;
Vogt 2008a, b; Navy 2009; USFWS 2009b.
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Mariana Fruit Bat

Although Tinian once held a large number of fruit bats, after World War II it was estimated to retain only
5% of native forest cover (USFWS 1998), a primary reason, along with poaching, for the current near-
absence of Mariana fruit bats on Tinian. No permanent fruit bat colony is believed to exist on Tinian.
However, bats may fly between islands in the southern Marianas. Within the MLA, fruit bats have been
observed historically in the vicinity of Mount Lasso, Puntun Diaplo, and Lake Hagoi (COMNAV
Marianas 2004). Surveys were conducted for Mariana fruit bat on Tinian in 1994 and 1995 at five
observation stations and fruit bats were not observed. However, there were two incidental observations,
one near San Jose village and one near the south end of the island. No bat colonies were observed on
Tinian so no direct colony counts were conducted (Kreuger and O’Daniel 1999). In 2008, eight separate
station counts were conducted at seven locations on Tinian and no bats were observed (Brooke 2008).

Mariana Common Moorhen

The Mariana common moorhen is an inhabitant of emergent vegetation of freshwater marshes, ponds, and
placid rivers. In the Mariana Islands, its preferred habitat includes freshwater lakes, marshes, and
swamps. The recovery plan for the Mariana common moorhen identifies Lake Hagoi (44 ac with 2.5 ac of
open water (18 ha with 1 ha of open water) (Takano and Haig 2004) within Tinian’s EMUA as primary
habitat for the moorhen. Primary habitat is defined as the best current or potential remaining moorhen
habitat and is considered essential to the recovery program (USFWS 1991).

The 1991 recovery plan estimated the moorhen population on Tinian to be between 20 and 125 birds
(USFWS 1991). Based on previous reports and surveys from 1989, 1994-1995, and 2001 the Tinian
moorhen population was estimated to be between 41 and 75 birds (Takano and Haig 2004). Yearly
averages of a monthly monitoring program show that 2003 and 2007 were peak years for moorhen
numbers at Hagoi (16.9 and 17.1, respectively), and lows during 1999 and 2005 (10.1 and 9.9,
respectively). These numbers are the means for the year and are index surveys not an absolute population
estimate. The number of birds observed appears to correlate to periodic dry conditions at the Hagoi
wetland; Hagoi was completely dry in April 2005 (Vogt 2008a). Predation from rats and monitor lizards
is likely impacting the moorhen population at Lake Hagoi, especially during peak nesting periods
(USFWS 1996, Vogt 2008a).

The 27 ac (11 ha) Magpo wetland area that is identified as secondary moorhen habitat (USFWS 1991) is
located over 1 mi (1.6 km) south of the MLA boundary in southeastern Tinian. In 1995, the estimated
maximum numbers of moorhens using the smaller 32 ac (13 ha) Mahalang and 15 ac (6 ha) Bateha
wetlands is three and four birds, respectively; however these wetlands are overgrown with vegetation
(USFWS 1996, Takano and Haig 2004). The moorhen populations have declined due to habitat loss
(vegetation encroachment), historical poaching, and predation by rats and monitor lizards (USFWS
2009b).

Micronesian Megapode

In 1902, the Micronesian megapode was noted as common on Tinian. However, by 1949 these birds were
already becoming difficult to locate in surveys (Naval Facilities Engineering Command [NAVFAC]
Pacific 1997). Its continued existence on Tinian was confirmed during a USFWS survey in 1995 where
incidental sightings of single birds were reported at three separate locations including Mount Lasso, the
Maga area (to the northeast of the International Broadcast Bureau), and a small section of native forest
adjacent to Cross Island Road in the Bateha area (Krueger and O’Daniel 1999). Extensive megapode
surveys in 2001 resulted in a conservative estimate of at least two individual birds (Witteman 2001).
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During monthly surveys from 1999-2005 three megapodes were detected on the Maga transect (Vogt
2006). In surveys conducted on seven transects in July and August 2006 no megapodes were documented
(Vogt 2008b). This was also the only area where megapodes were documented in the 2001 surveys
(Witteman 2001). Since 1995 biologists have detected megapodes 13 times on Tinian during 234
individual survey efforts (Vogt 2008b). Because some of these detections may be repeat observations of
the same bird, it is not possible to determine a current population size for Tinian. Occasional sightings of
megapodes may be a result of movement from Aguiguan. No Micronesian megapodes were detected in
2008 during point-transect and playback surveys on Tinian (USFWS 2009b).

Mariana Swiftlet

Mariana swiftlets have been detected on Tinian in the past (last documented in the 1970s); however
current evidence indicates that it is likely an infrequent visitor from Saipan or Aguiguan (Cruz et al.
2008). Detailed surveys and mapping of 88 caves on Tinian (Stafford 2003, as cited in Cruz et al. [2008])
revealed no evidence of Mariana swiftlets and they are presumed extirpated from the island (USFWS
2009b).

Sea Turtles

The green sea turtle is known to nest on Tinian, and the hawksbill turtle has been sighted in the waters
offshore, but is not known to nest on the island. Green sea turtle abundance and density are highest along
the island’s relatively uninhabited east coast. The most recent estimate of the number of green sea turtles
occurring in the nearshore waters around Tinian was 832 turtles in 2001 (Kolinski et al. 2004). For
successful nesting, green sea turtles require deep sand beaches with open ocean exposure and minimal
disturbance. Beaches within the MLA where green sea turtles have nested include Unai Masalok, Unai
Dankulo, Unai Lamlam, Unai Babui, Unai Chulu, Unai Dumpcoke, Unai Barcinas, and Leprosarium
Beach (COMNAYV Marianas 2004). Green sea turtle nesting activity occurs as early as late January and
ends in mid-July on most of Tinian’s sandy beaches (NAVFAC Pacific 1997). The beaches that occur
within the MLA are surveyed monthly for sea turtle activity (i.e., crawls, nests, potential nests, body pits
and hatchling tracks). Surveys between 1999 and 2005 were summarized by Vogt (2006). The highest
number of beach crawls (13) and nests (6) were recorded in 2005 with activity occurring at Unai Dankulo
(Long Beach), Chulu, and Masalok.

Tree Snails

The humped tree snail is a Federal Candidate species. It was historically present on Tinian but has not
been observed since 1970 (CNMI DLNR 2005) and is thought to be extirpated (USFWS 2007). Recent
surveys in likely habitat areas did not record this species (report in preparation).

Other Species

Recent surveys were conducted for ESA candidate butterfly species and none were found, although host
plant species were present (USFWS 2009b).

No federally-listed plant species are known from Tinian.
10.1.2.5  CNMI-Listed Species

Ten CNMI-listed threatened and endangered species have been observed or potential habitat is present on
Tinian (Table 10.1-2 and Figure 10.1-2). Those species that are also federally listed were discussed
above.
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Tinian Monarch

The Tinian monarch is an endemic species that nests in limestone forest, secondary forest, and
tangantangan forest habitats. It was federally delisted in 2004 (USFWS 2004) but is still listed as
threatened/endangered by the CNMI government. Although the Tinian monarch is no longer listed, the
species is currently being monitored under the Post-Delisting Monitoring Plan for the Tinian Monarch
(USFWS 2005).

Based on several sources, the USFWS (2004) estimated the monarch currently inhabits approximately
62% of the land area on Tinian of which approximately 93% is secondary and tangantangan vegetation
and 7% is native limestone forest. The MLA encompasses roughly 75% of the current monarch habitat on
the island and supports about 70% of the total monarch population (USFWS 2004). An island-wide
Tinian monarch survey in 1982 estimating a population of 35,846 was repeated in 1996 resulting in an
estimated population of 55,721 (Lusk et al. 2000) and the same survey found a significant increase in
forest density since 1982, indicating an improvement in monarch habitat quality.

The current population estimate for Tinian based on June 2008 surveys is 40,000 individuals. Based on
the 2008 survey, the greatest monarch densities were observed in limestone forest, secondary forest, and
tangantangan thicket, decreasing in that order but not statistically different. Territory densities ranged
from 1.7 territory pairs per ha in tangantangan thickets to 7.8 pairs per ha in limestone forest. Native tree
species are preferred monarch nesting sites, as evidenced by higher densities, nesting rates, and
reproductive success in limestone forest (NAVFAC Pacific 1997).

Micronesian Gecko

This species is endemic to Micronesia and native to Tinian (USFWS 2009b) and it is the only CNMI-
listed gecko in the CNMI. It was believed to be extirpated after 1946 but was again collected in 2003 on
Tinian (CNMI DLNR 2005) and was sighted in 2007 and collected (a single specimen only) in limestone
forest in 2008 studies (USFWS 2009Db).

10.2 ENVIRONMENTAL CONSEQUENCES

10.2.1 Approach to Analysis
10.2.1.1  Methodology

Biological resource issues and concerns include the potential direct, indirect, and cumulative impacts of
the proposed actions and alternatives during the construction and operation phases. Impacts may be either
temporary (reversible) or permanent (irreversible). Direct and indirect impacts are distinguished as
follows.

Direct impacts are associated with proposed construction activities (e.g., ground-disturbing activities) and
operations (e.g., range use). Potential types of direct impacts include, but are not limited to:

e Loss of habitat due to vegetation removal during construction and potential wildfires from
training activities.

e Temporary loss of habitat during construction from noise, lighting, and human activity.

e Potential loss of habitat due to increased noise from proposed aircraft activities and training
range usage.

e Injury or mortality to wildlife or special-status species caused by the action that occur at the
same time and place as the action.
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Indirect impacts are caused by or result from project-related activities, are usually later in time, and are
reasonably foreseeable (e.g., increased likelihood of non-native species moving into the area after
disturbance). Potential indirect impacts include, but are not limited to:

o All disturbances from human activity, noise, and lighting that would potentially impact
unoccupied suitable habitat for special-status species.

e Introduction of new non-native species or increased dispersal of existing non-native species
on Tinian.

e Dispersal of existing non-native species from Tinian to other destinations.

e Increased threats from feral animals.

e Adverse effects from pollutants that are released from construction, military operations, or
training.

o Adverse effects from wildfires.

Potential direct impacts of noise from small arms ranges were determined based on sound levels
estimated from noise models. Potential direct and indirect impacts to species occupying habitat nearby to
the ranges (e.g., from daily operations at facilities, and lighting disturbance) were assessed within 328 ft
(100 m). This distance was selected because the impacts being considered for this analysis are for general
noise and human activity, and there is no information available on the sensitivity of the species being
evaluated.

General principles used to evaluate impacts are:

o The extent, if any, that the action would permanently lessen ecological habitat qualities that
ESA-listed species depend upon, and which partly determines the species’ prospects for
conservation and recovery.

e The extent, if any, that the action would diminish population sizes, distribution, or habitat of
regionally important native plant or animal species.

e The extent, if any, that the action would be likely to jeopardize the continued existence of any
ESA-listed species.

o The extent, if any, that the action would be inconsistent with the goals of USFWS recovery
plans, Navy INRMPs, or the CNMI CWCS.

10.2.1.2  Determination of Significance

Significance of impacts to vegetation, wildlife, and special-status species were determined using
guidelines in the previous section. Special-status species are defined as ESA- and CNMI-listed species
and species that are designated candidates for ESA listing. Specific significance criteria are discussed
below. If significant impacts are determined, then mitigation may be proposed to offset the impacts. For
this EIS/OEIS, a major consideration for mitigation is biosecurity. This issue is discussed in detail under
mitigation measures after the evaluation of impacts.

Vegetation

Impacts would be determined significant if any primary limestone forest (mature forest dominated by
native species) would be cleared, unless determined to be very minor in the context of the surrounding
forest areas. Any loss of this forest vegetation community would be considered significant because of the
large historical and continuing losses of this forest type on Tinian. Loss of wetland or mangrove
vegetation would also be considered potentially significant.
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Wildlife

Impacts would be determined significant if native wildlife species are present and the proposed project
results in diminished population sizes or distributions of regionally important native animal species.
These wildlife species include those designated in the CNMI CWCS. Non-native species impacts that
exceed the criteria specified above are evaluated. A major concern for wildlife is if the BTS would be
inadvertently introduced to Tinian. This concern is addressed comprehensively for all actions proposed in
this EIS/OEIS with mitigation measures described in Volume 2, Section 10.2.2.6.

Migratory Birds

For migratory birds, the MBTA prohibits the taking, killing, or possession of migratory birds, with an
exemption for military readiness activities (as defined in federal regulations) provided they do not result
in a significant adverse effect on a population of a migratory bird species. Congress defined military
readiness activities as all training and operations of the Armed forces that relate to combat and the
adequate and realistic testing of military equipment, vehicles, weapons, and sensors for proper operation
and suitability for combat use. Military readiness activities do not include: (A) routine operation of
installation support functions such as administrative offices, military exchanges, water treatment facilities,
schools, housing, storage facilities, and morale, welfare, and recreation activities; (B) the operation of
industrial activities; and (C) the construction or demolition of facilities used for a purpose described in A
or B (50 CFR Part 21).

The DoD must consult with the USFWS if it is determined that a military readiness activity would have a
significant adverse effect on a population of a migratory bird species. An activity has a significant adverse
effect if, over a reasonable period of time, it diminishes the capacity of a population of a migratory bird
species to maintain genetic diversity, to reproduce, and to function effectively in its native ecosystem.

Migratory bird conservation relative to non-military readiness activities is addressed separately in a
Memorandum of Understanding developed in accordance with EO 13186, Responsibilities of Federal
Agencies to Protect Migratory Birds. The Memorandum of Understanding between the DoD and USFWS
was signed in July 2006 and DoD responsibilities included, but are not limited to: (1) incorporating
conservation measures addressed in regional or state bird conservation plans and INRMPs; (2) managing
military lands and activities other than military readiness in a manner that supports migratory bird
conservation; and (3) avoiding or minimizing impacts to migratory birds, including incidental take and
the pollution or detrimental alteration of the environments used by migratory birds.

Special-Status Species

The presence of Special-Status species in the project areas was described in Section 10.1. Background
information is presented in the species profiles in Appendix G. Impacts would be determined significant if
special-status species are present in the project area and any project action is likely to result in harassment
or harm of an individual, population or species. Impacts to ESA-listed species would include vegetation
clearing of habitat, unless it is determined that the removal of habitat or other affect is minor when
considering all the remaining habitat and quality of habitat available to that species and considering
USFWS recovery plan goals. Significant impacts would also include disturbing ESA- and CNMI-listed
species due to noise, lighting, or human activity. If species are currently present in a proposed project
area, noise, lighting, and general human activity are considered direct impacts for the purposes of this
analysis, even though it is recognized that some of the impacts from the proposed actions may be indirect,
rather than direct. If unoccupied but recognized habitat is affected by noise, lighting, or human activity,
impacts would be considered indirect and would be determined significant unless the area affected is
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considered minor when considering all the remaining habitat and quality of habitat available to that
species.

For ESA-listed species, federal agencies are required to ensure that their actions do not jeopardize the
continued existence of an endangered or threatened species or its critical habitat. Analyses of potential
impacts are based on review of plans for the proposed action and the available current and historical
distributional data for each species. In accordance with section 7 of the ESA, a BA is being prepared by
the Navy to analyze the potential impacts on ESA-listed and candidate species and critical habitat under
the jurisdiction of the USFWS.

The BA and the subsequent BO issued by the USFWS after their review of the BA would be the final
determination of impacts to ESA-listed species that are being evaluated in this EIS/OEIS. Candidate
species must also be evaluated in the BA, however if they are not formally listed by the time the BO is
issued and the proposed action would not result in their listing, no determination for these species will be
made in the BO. The BO would provide an Incidental Take Statement that would list the amount or extent
of take anticipated. Based on that take, the BO would specify Terms and Conditions that the action
proponent must comply with to be exempt from the prohibitions of Section 9 of the ESA. These are non-
discretionary requirements. The BO would also specify Conservation Recommendations that are
discretionary proponent activities to minimize or avoid adverse effects of a proposed action on listed
species or critical habitat, to help implement recovery plans, or to develop information. The USFWS
effects determinations from the BO would be incorporated into the Final EIS/OEIS.

10.2.1.3  Issues Identified during Public Scoping Process

As part of the analysis, concerns related to terrestrial biological resources that were mentioned by the
public, including regulatory stakeholders, during the public during scoping meetings were addressed. A
general account of these comments includes the following:

e Concern that activities associated with the military expansion (i.e., construction, expansion,
renovation projects, and military training activities) may result in habitat loss and physical
disturbance of federally listed endangered species and other federal trust species.

e Potential for harm to fragile ecosystems on Guam and in the Marianas from the introduction
of non-native species due to increased traffic among the islands from the movement of
personnel and materials. Such spe