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CHAPTER 3  

RESOURCE DEFINITIONS AND APPROACH TO ANALYSIS 

This chapter lays the foundation for understanding 

each of the 18 environmental resources that were 

analyzed for this SEIS and summarizes the approach 

taken to evaluate potential impacts to each resource. 

These same resources were also analyzed in the 

2010 Final EIS and much of the summary 

information presented in this chapter incorporates 

by reference the more detailed resource descriptions 

in the 2010 Final EIS. As applicable, this chapter 

highlights any changes in resource characteristics, 

regulations, or analytical approach that has occurred 

since publication of the 2010 Final EIS.  

Each resource is discussed in terms of a definition, 

the regulatory framework, and the approach to 

analysis used this SEIS. Each resource definition 

summarizes key components and characteristics that 

are explored as appropriate in the environmental consequences sections later in this SEIS (Chapters 4, 5, 

6, and 7). The regulatory framework describes the relevant laws and government regulations that pertain 

to each resource, particularly with regard to identifying impacts to the resource and determining 

thresholds for significance of those impacts. The approach to analysis describes in general terms the 

methodology and impact assessment criteria used to identify and categorize resource impacts in this SEIS, 

and review the key concerns and issues raised about each resource during the two public scoping periods. 

3.1 GEOLOGICAL AND SOIL RESOURCES 

3.1.1 Definition 

The comprehensive description of the geological and soil resources of Guam in this SEIS is the same as 

that provided in the 2010 Final EIS (Volume 2, Chapter 3: Geological and Soil Resources, Section 3.1: 

Affected Environment, pages 3‐1 to 3-30). This SEIS includes any relevant geological or soils resources 

information that may have changed or been updated since the 2010 Final EIS was completed. 

 Geological Setting of Guam 3.1.1.1

Guam is located on a volcanic arc adjacent to the Mariana subduction boundary and comprises a volcanic 

core partially overlain with limestone (karst). The entire island is a potentially active seismic area. 

Geologic hazards on Guam include the potential for earthquakes that can cause liquefaction (loss of soil 

cohesiveness and stability in response to earthquake ground motion) and tsunamis; regional volcanism; 

steep slopes where landslides can occur due to earthquakes or heavy rainfall; and sinkholes associated 

with the limestone karst. Sinkholes range from a few feet (1 m) to about 75 feet (23 m) deep over most of 

the limestone plateau on Guam (Tracey et al. 1964). Other characteristics of the limestone plateau (related 

to its tendency to be dissolved by groundwater and rainwater) are enclosed depressions that may be up to 

a half-mile wide (0.8 km) and 40 to 50 feet (12 to 15 m) deep (Tracey et al. 1964). 
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3.1.2 Regulatory Framework 

The National Coastal Zone Management Program is a voluntary partnership between the federal 

government and U.S. coastal states and territories and Great Lakes states authorized by the Coastal Zone 

Management Act (16 USC §§ 1451 et seq.) to address national coastal issues. Federal consistency is a 

unique aspect of coastal zone management under the Act that ensures that federal actions with reasonably 

foreseeable effects on coastal uses and resources must be consistent with the enforceable policies of a 

state’s or territory’s National Oceanic and Atmospheric Administration (NOAA)-approved coastal 

management program. This also applies to federally authorized and funded non-federal actions. NOAA 

approved Guam’s Coastal Management Program in 1979 (NOAA 2014). The Guam Coastal Management 

Program requires consistency with its Erosion and Siltation development policy for applicable federal 

activities on Guam. The policy states that “development shall be limited in areas of 15% or greater slope 

by requiring strict compliance with erosion, sedimentation, and land use regulations, as well as other 

related land use guidelines for such areas.” The laws and regulations that follow describe the networked 

management framework that all non-exempted federal actions, including the proposed actions, must be 

consistent with to the maximum extent practicable as required by the Coastal Zone Management Act. 

Guam Environmental Protection Agency (GEPA) administers portions of federal statutes via a 

Memorandum of Agreement with the USEPA Region 9. GEPA issues Clearing, Grubbing, Grading, and 

Stockpiling Permits under the Guam Soil Erosion and Sediment Control Regulations (22 Guam 

Administrative Rules and Regulations [GAR] Chapter 10). In addition to compliance with the USEPA 

NPDES program, federal projects must also comply with local requirements (e.g., “respecting the control 

and abatement of water pollution”) per Section 313(a) of the Clean Water Act (CWA).  

Environmental Protection Plans (EPPs) are specifically identified in 22 GAR, Division II, Chapter 10, § 

10103.C.5 (d). EPPs would include nonpoint source control management measures including but not 

limited to erosion and sedimentation control and fugitive dust control, as necessary, depending on the 

work, project, activity, and facility function.  

Section 10106F of 22 GAR Chapter 10 prohibits earth-moving within sinkholes that threaten their 

viability, function, or the conveyance of surface water into such features. Modifications or use of 

sinkholes must be authorized by GEPA and must include an assessment to ensure adverse effects to 

sinkholes do not occur. Section 3406 of 18 GAR, Chapter 3, Article 4, Standards for Flood Hazard Area 

Management specify measures that are applicable to managing activities that are located in areas subject 

to flooding hazards or may increase the severity of flooding. Flooding includes tsunamis and storm surge, 

overflow from rivers and streams, and excessive ponding of storm water within sinkholes. Although 

permitting under the Flood Hazard regulation is not likely to apply to federal activities outside local 

jurisdiction, consistency to the greatest extent practicable with regulatory performance standards is 

required by the Coastal Zone Management Act. Laws, regulations, and design criteria respecting the 

control of water pollution applicable to floodplains are discussed in the Water Resources regulatory 

framework. 

Structural design and facility function considerations related to geological and soil resources include 

potential mitigation of geologic hazards. For example, seismic, liquefaction, and ground shaking effects 

are reduced by following UFC 3-310-04, which specifies DoD requirements for earthquake-resistant 

designs for new buildings, and evaluating and rehabilitating existing buildings for earthquake resistance. 
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3.1.3 Approach to Analysis 

 Methodology 3.1.3.1

The methodology used for identifying and evaluating impacts to geology and soil resources in this SEIS 

is consistent with the methodology described in the 2010 Final EIS (Volume 2, Chapter 3: Geological and 

Soil Resources, Section 3.2: Environmental Consequences, pages 3‐31 to 3‐32), and includes 

consideration of available geologic and soil studies, federal laws and regulations, state and local building 

codes and grading ordinances, and previously published NEPA documents containing relevant 

information. An indispensable resource for this analysis was an inventory of closed-contour depressions 

and known karst formations on Guam: University of Guam’s (UoG) Water and Environmental Research 

Institute of the Western Pacific (WERI) Technical Report No. 112 (Taborosi 2006). Additionally, Light 

Detection and Ranging contour data were used to identify potential sinkholes on proposed sites. Analyses 

of topography, soil, and vegetation were considered during site characterization and planning of the 

proposed action using Light Detection and Ranging contour data, geotechnical reports, and site visits in 

an effort to minimize impacts to geological and soil resources during the design of the proposed action. 

The construction and operational footprints of the proposed action include areas not identified in the 2010 

Final EIS. 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, as well as impacts to water or marine 

biological resources away from the construction/operation site. 

 Impact Assessment Criteria 3.1.3.2

The impact assessment for geological and soil resources considered the following: 

 Substantial alteration of surrounding landscape.  

 Effects on important geologic features (including large-scale soil or rock removal). 

 Filling sinkholes that adversely effects site drainage. 

 Diminished slope stability. 

 A change to soil and/or bedrock conditions that increases vulnerability to a geologic hazard (e.g., 

seismic activity, flood, tsunami, liquefaction), and the probability that such a hazard could result 

in injury and property damage. 

 Physical disturbance that substantially increases the rate of erosion and soil loss. 

 Reduced amounts of productive soils. 

 Threats of pollution to soil or groundwater. 

Quantitative thresholds for impact assessment criteria are not available for most components of geological 

and soil resources analysis. Therefore, the significance of potential project impacts was evaluated 

subjectively based on the degree of project-induced change in a particular factor relative to existing 

conditions, as well as by regulatory standards where applicable. Quantitative thresholds for significance 

exist for other impacts indirectly related to geology and soils. For example, numerical limits (usually in 

parts per million [ppm]) for petroleum constituents that may enter soil or groundwater. Potential impacts 

of this nature, indirectly related to geology and soils, are evaluated in the Hazardous Materials and Waste 

and Water Resources sections in Chapters 4 and 5 of this SEIS. 
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 Public Scoping Issues 3.1.3.3

The scoping comments/concerns regarding geology and soil resources are summarized as follows: 

 Implementing erosion control measures for construction and post construction phases. 

 Implementing stormwater runoff measures for range complex operations. 

 Concerns about fire hazard associated with training range operations and potential destructive 

effect of fire on vegetation and soils at NAVMAG. Fire damage to NAVMAG vegetation and 

surface soils could lead to increased erosion in the NAVMAG Fena Valley reservoir watershed 

and corresponding decreases in the reservoir water quality.  

 Ensuring that excavated material is checked for debris, invasive species, contaminants, hazardous 

waste or materials, and handled accordingly. 

 Ensuring that proper permitting and local government clearances are sought where applicable. 

 Descriptions of earth movement locations, sources, storage, and volumes. 

3.2 WATER RESOURCES 

3.2.1 Definition 

The comprehensive description of Guam’s water resources in this SEIS is the same as that provided in the 

2010 Final EIS (Volume 2, Chapter 4: Water Resources, Section 4.1: Affected Environment, pages 4‐1 to 

4‐73). The water resources discussion in this SEIS is divided into the following subcategories: surface 

water, groundwater, nearshore waters, and wetlands. This SEIS includes any relevant water resources 

information that may have changed or been updated since the 2010 Final EIS was completed. 

 Surface Water 3.2.1.1

The discussion of surface water resources incorporates the analysis of both surface water and floodplains. 

Surface water is primarily found in the rivers and streams of the central and southern portion of Guam 

where low-permeability volcanic soils contribute to runoff. Few natural surface waters are found in the 

northern portion of Guam where highly permeable soils occur. 

 Groundwater 3.2.1.2

The primary source of groundwater (and potable water) on Guam is found in the limestone formations 

that predominate in the northern portion of the island. 

 Nearshore Waters 3.2.1.3

For the purposes of this analysis, nearshore waters include all coastal waters having a salinity greater than 

0.5 parts per thousand and a depth less than 60 feet (18 m) (from the mean low water mark) and 

monitored under the Guam Coastal Assessment program. 

 Wetlands 3.2.1.4

Wetlands are habitats that are subject to permanent or periodic inundation or prolonged soil saturation 

including 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. 

3.2.2 Regulatory Framework 

Laws and regulations that apply to water resources on Guam are described in the 2010 Final EIS (Volume 

2, Chapter 4: Water Resources, Section 4.1.1: Definition of Resource, pages 4‐1 to 4‐25). These laws and 
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regulations are listed below with a brief summary. Updates to any of the regulations or any new 

regulations are also provided below. 

 Surface Water 3.2.2.1

Federal Laws, Regulations, and Executive Orders 

Clean Water 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) 

authorizes discharges of dredged or fill material in waters of the U.S. through a permit program.  

Construction General Permit. Construction activities on Guam that might discharge or are proposed to 

discharge into the island’s surface waters (i.e., waters of the U.S.) must obtain coverage under a USEPA 

Construction General Permit. Specifically, construction activities that disturb one or more acres of land, 

including smaller sites that are part of a larger common plan disturbing one or more acres of land would 

need to file an NOI to seek coverage under Construction General Permit and prepare a Stormwater 

Pollution Prevention Plan (SWPPP). A new Construction General Permit was issued on February 2012 

and is valid through February 2017 (USEPA 2012). In compliance with seeking coverage under the 

Construction General Permit, the project would meet Criterion E in demonstrating compliance with the 

Endangered Species Act (ESA) (as described in Appendix D of the 2012 Construction General Permit 

[USEPA 2012]).  

Municipal Separate Stormwater Sewer Systems. In 2011, the USEPA recommended designation of the 

stormwater discharges from all Municipal Separate Stormwater Sewer Systems on Guam for NPDES 

permit coverage. This would require the DoD to prepare and implement Stormwater Management Plans 

(SWMPs) in compliance with Section 402 of the CWA. 

Energy Independence and Security Act of 2007 

Section 438 of the Energy Independence and Security Act (EISA) establishes strict stormwater runoff 

requirements for federal development and redevelopment projects. The intent of Section 438 is to require 

federal agencies to develop and redevelop applicable facilities in a manner that maintains or restores pre-

development stormwater runoff to the maximum extent technically feasible. The provision reads as 

follows: “Stormwater runoff requirements for federal development projects. The sponsor of any 

development or redevelopment project involving a federal facility with a footprint that exceeds 5,000 

square feet shall use site planning, design, construction, and maintenance strategies for the property to 

maintain or restore, to the maximum extent technically feasible, the predevelopment hydrology of the 

property with regard to the temperature, rate, volume, and duration of flow.”  

Fish and Wildlife Coordination Act 

The Fish and Wildlife Coordination Act (16 USC § 662) requires consideration of the effects of a federal 

action on wetlands and areas affecting streams (including floodplains), as well as other protected habitats. 

Federal agencies must consult with the USFWS 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).  
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Coastal Zone Management Act 

The National Coastal Zone Management Program is a voluntary partnership between the federal 

government and U.S. coastal states and territories and Great Lakes states authorized by the Coastal Zone 

Management Act to address national coastal issues. Federal consistency is a unique aspect of coastal zone 

management under the Act that ensures that federal actions with reasonably foreseeable effects on coastal 

uses and resources must be consistent with the enforceable policies of a state’s or territory’s NOAA-

approved coastal management program. This also applies to federally authorized and funded non-federal 

actions. NOAA approved Guam’s Coastal Management Program in 1979 (NOAA 2014). The Guam 

Coastal Management Policy on Water Quality states that “Safe drinking water shall be assured and 

aquatic recreation sites shall be protected through the regulation of uses and discharges that pose a 

pollution threat to Guam’s waters, particularly in estuaries, reef and aquifer areas.” The entire island of 

Guam is classified as a coastal zone under the Coastal Zone Management Act. 

Executive Order 13514: Federal Leadership in Environmental, Energy, and Economic Performance 

This Executive Order (EO) calls upon all federal agencies to “lead by example” to address a wide range 

of environmental issues, including stormwater runoff. Section 14 of this order states that the USEPA, in 

coordination with other federal agencies, would issue appropriate guidance on the implementation of 

EISA Section 438 within 60 days. 

The USEPA issued its Technical Guidance in December of 2009, recommending that projects minimize 

hydrologic impacts during construction by implementing green infrastructure or Low Impact 

Development (LID) techniques that are designed to either (1) retain the 95th percentile storm on-site, or 

(2) maintain pre-development runoff conditions through site-specific hydrologic analysis. In response to 

this, DoD issued guidance on January 19, 2010 by releasing the Memorandum for the Acting Assistant 

Secretary of the Army, Navy, and Air Force under the subject heading “DoD Implementation of Storm 

Water Requirements under Section 438 of the Energy Independence and Security Act (EISA).” This DoD 

Policy states that “The overall design objective for each project is to maintain pre-development hydrology 

and prevent any net increase in storm water runoff.” The design guidance further states that if this design 

objective cannot be met within the project footprint, LID measures may be applied at nearby locations on 

DoD land. If the entire LID volume cannot be accommodated in a development or project area, use of 

neighboring development (non-DoD) areas could be considered, provided that the design is approved by 

the Navy and drainage and space requirements can be coordinated. 

Executive Order 11988: Floodplain Management 

This EO requires that federal agencies take action to reduce the risk of flood loss and restore and preserve 

the values of floodplains. To minimize the risk of damage associated with these areas, EO 11988 was 

issued to avoid, to the extent possible, the long- and short-term adverse impacts associated with the 

occupancy and modification of floodplains and to avoid direct or indirect support of floodplain 

development wherever there is a practical alternative. EO 11988 outlines different requirements for 

federal projects located in 100-year and 500-year floodplains (i.e., that area which has a 1% or greater 

chance or 0.2% or greater chance, respectively, of flooding in any given year).  

Guam Regulations and Guam Federal Regulation Implementation 

Guam Soil Erosion and Sedimentation Control Regulations/Permits 

Clearing, grading, and stockpiling permits are issued directly by GEPA for federal activities while the 

Guam Department of Public Works (GDPW) issues the same permit for public and private development 
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as part of its building permit system. For most clearing and/or grading permits, there must be an 

accompanying Erosion Control Plan to specify enforceable measures to maintain water quality in the 

affected surface water and/or groundwater resource. The regulations also require use of the 2006 CNMI 

Guam Stormwater Management Manual as a design reference (for facilities and roadways) and include 

stormwater performance standards that are intended to complement federal requirements.  

Guam Water Quality Standards 

The Guam Water Quality Standards aim to conserve, protect, maintain, and improve the quality of 

Guam’s waters.  

National Pollutant Discharge Elimination System (Guam Implementation) 

NPDES is a federal permit for all stormwater and other point source pollution discharges. GEPA assists in 

the administration of these permits and reviews and certifies (401 Water Quality Certification) the permit 

for compliance with all local regulations and policies and in accordance with the Guam Water Quality 

Standards.  

Pollution Discharge and Operating Permit 

For discharges similar to those covered by the NPDES permit, GEPA may require a GovGuam Pollution 

Discharge Permit. This permit may be issued for any number of liquid, gaseous, solid, or thermal 

discharges to Territorial waters that fall below the minimum criteria defined in the federal CWA.  

Test Boring and Dewatering Permit 

Individuals conducting soil test boring and measurements activities may be required to obtain a GEPA 

Test Boring Permit. Test boring activities include drilling and excavations deeper than 6 feet (2 m) deep 

for a number of soil and structural engineering analysis work. In addition, if the water table is 

encountered during excavation work for building foundations and similar construction activities, a 

Dewatering Permit may be required to control and treat water pumped from the excavation prior to final 

discharge. Dewatering permits may apply to dredging operations as well. 

Clean Water Act Section 401 Water Quality Certification (Guam Implementation) 

CWA Section 401 Water Quality Certification issuance identifies that construction or operation of a 

proposed project or facility would be conducted in a manner consistent with Guam Water Quality 

Standards. As part of a Water Quality Certification, an EPP is required. EPPs describe the methods, 

practices, and equipment to be used on-site; expected or anticipated environmental problems during and 

after construction; and the methods, practices, and equipment that may be used to avoid, mitigate, or 

control potential adverse effects on the environment. EPPs are specifically identified in 22 GAR, 

Division II, Chapter 10, Section 10103.C.5(d). For work occurring within or affecting surface waters, a 

USACE permit applicant must prepare a Water Quality Monitoring Plan that describe measures to 

maintain Guam Water Quality Standards. These measures typically include procedures for monitoring, 

corrective actions, reporting, and recordkeeping. The local requirement for a Water Quality Monitoring 

Plan is usually incorporated by the USACE or GEPA in their permit programs regulating activities 

affecting surface water or wetlands. 

 Groundwater 3.2.2.2

Federal Regulations 

The federal regulations described under Surface Water in this SEIS that also apply to groundwater are 

listed below along with other applicable requirements. 
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 CWA 

 Coastal Zone Management Act 

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.  

Surface Water Treatment Rule 

The Surface Water Treatment Rule seeks to prevent waterborne diseases caused by viruses, Legionella, 

and Giardia lamblia. These disease-causing microbes are present at varying concentrations in most 

surface waters. The rule requires that water systems filter and disinfect water from surface water sources 

to reduce the occurrence of unsafe levels of these microbes. Where groundwater wells are determined to 

be under the direct influence of surface water, those wells are subject to Surface Water Treatment Rule 

requirements for treatment technique and monitoring. The GEPA currently requires chemical disinfection 

at all groundwater wells to address potential microbial contamination, which is more stringent than 

federal requirements. 

Underground Injection Control  

The Underground Injection Control (UIC) Program is responsible for regulating the construction, 

operation, permitting, and closure of injection wells that place fluids underground for storage or disposal. 

UIC Permits are required where surface runoff is disposed to underground injection wells or to sinkholes 

that may be subject to UIC regulations.  

Groundwater Rule 

The Groundwater Rule (40 CFR Parts 9, 141 and 142) provides for increased protection against microbial 

contamination. This is a risk-based rule that requires groundwater used by public drinking water systems 

be disinfected if indicator bacteria are detected in it.  

Technical Standards and Corrective Action Requirements for Owners and Operators 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. 

Guam Regulations 

Guam Safe Drinking Water Act, Water Resources Conservation Act, and Water Pollution Control Act 

The Guam Safe Drinking Water Act, Title 10 Guam Code Annotated (GCA), Chapter 53, § 53104, the 

Water Resources Conservation Act, Title 10 GCA, Chapter 45, Title 10, and the Water Pollution Control 

Act, 10 GCA, Chapter 47, § 47104 authorize the GEPA to regulate activities respecting the protection of 

wellhead areas, public water systems dependent on groundwater sources, and underground injection. The 

main implementing regulations include the Guam Primary and Secondary Drinking Water Regulations 

and related wellhead protection requirements under the Guam Water Resource Development and 

Operating Regulations. 
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 Nearshore Waters 3.2.2.3

Federal Regulations 

The federal regulations described under Surface Water in this SEIS that also apply to nearshore waters are 

listed below. 

 CWA 

 Fish and Wildlife Coordination Act 

 Coastal Zone Management Act 

Guam Regulations 

The Guam regulations described under Surface Water in this SEIS that also apply to nearshore waters are 

listed below along with other applicable requirements. 

 Guam Soil Erosion and Sedimentation Control Regulations/Permits 

 Guam Water Quality Standards 

 Pollution Discharge and Operating Permit 

 Test Boring and Dewatering Permit 

Coastal Nonpoint Source Pollution Control Program 

The Coastal Nonpoint Source Pollution Control Program (Section 6217) addresses nonpoint pollution 

problems in coastal waters. Section 6217 requires the 29 states and territories with approved Coastal Zone 

Management Programs to develop Coastal Nonpoint Pollution Control Programs. In its program, a state 

or territory describes how it will implement nonpoint source pollution controls, known as management 

measures, that conform with those described in Guidance Specifying Management Measures for Sources 

of Nonpoint Pollution in Coastal Waters. This program is administered jointly with NOAA. 

 Wetlands 3.2.2.4

Federal Regulations 

The federal regulations described under Surface Water in this SEIS that also apply to wetlands are listed 

below along with other applicable requirements. 

 CWA 

 Fish and Wildlife Coordination Act 

Executive Order 11990: Wetlands Protection  

This EO requires that governmental agencies, in carrying out their responsibilities, provide leadership and 

“take action to minimize the destruction, loss, or degradation of wetlands, and to preserve and enhance 

the natural and beneficial values of wetlands.” Each agency is to consider factors relevant to a proposed 

project’s effect on the survival and quality of wetlands. Among these factors is the maintenance of natural 

systems, including conservation and long-term productivity of existing flora and fauna, species and 

habitat diversity and stability, hydrologic utility, fish, and wildlife. If no practical alternative can be 

demonstrated, agencies are required to provide for early public review of any plans or proposals for new 

construction in wetlands. 
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Guam Regulations 

Wetlands, 21 Guam Code Annotated 60101 

Real Property requirement implemented by 18 GAR - Land Management, Chapter 3 - Territorial Planning 

Commission, Article 5 - Wetland Areas. The purpose of these regulations is to establish procedural 

guidelines and performance standards for development and conservation, mapping and identification of 

wetland areas pursuant to EOs No. 78-21 and 90-13 (Protection of Wetlands). These regulations apply to 

those land and water areas delineated as Wetland Areas of Particular Concern on an official map of 

wetlands as approved by the Guam Land Use Commission. 

3.2.3 Approach to Analysis 

 Methodology 3.2.3.1

The methodology used for water resources analysis is described in the 2010 Final EIS (Volume 2, 

Chapter 4: Water Resources, Section 4.2.1.1: Methodology, pages 4‐73 to 4‐81). The methodology for 

identifying, evaluating, and mitigating impacts to water resources has been established based on federal 

and GovGuam laws and regulations as identified in Section 3.2.2. 

The environmental consequences evaluation for water resources includes a qualitative and quantitative 

analysis of surface water, groundwater, nearshore waters, and wetlands/waters of the U.S. to the extent 

possible given available project data. Environmental impact assessments were made and compared to 

baseline conditions, items of public concern, and impact assessment criteria to determine the magnitude 

of potential impacts to water resources. The water resources analysis is separated into two main phases: 

construction and operations. The analysis of potential impacts considers direct and indirect impacts during 

both construction and operation. Direct impacts are those that may occur during the construction phase of 

the project and cease when the project is complete (i.e., grading, excavation, fill) or those that may occur 

as a result of project operations following the completion of construction (i.e., increased runoff due to 

impervious areas, increased groundwater pumping, increased discharge of wastewater). 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 construction or operational activities. 

In evaluating environmental consequences for water resources, it is assumed that the proposed action 

would continue to meet sustainability requirements and goals as described in the 2010 Final EIS and 

Chapter 8.6 of this SEIS. These include: 

 Pursuing and facilitating Leadership in Energy and Environmental Design (LEED) Silver 

certification for DON facilities. 

 Implementing LID features in accordance with the DoD UFC LID (UFC 3-210-10) and § 438 of 

the EISA. 

Using BMPs to avoid, minimize, or reduce/eliminate potential impacts in compliance with local, state, or 

federal regulations to protect the environment. 

 Impact Assessment Criteria 3.2.3.2

The following factors are considered in evaluating impacts to water resources: 

 Reducing availability or accessibility of water resources. 

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

 Increasing risk associated with environmental hazards or human health. 

 Decreasing existing and/or future beneficial use. 
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 Increasing risk of flooding. 

 Depletion, recharge, or contamination of a usable groundwater aquifer for municipal, private, or 

agricultural purposes. 

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

 Long-term increased inundation, sedimentation, and/or degradation to the quality of a water 

resource. 

If an activity is deemed as having an impact, the activity then can be evaluated to determine if the impact 

is significant or less than significant. For a significant impact, a determination is made as to whether the 

impact can be mitigated to less than significant. 

The criteria used for determining significance of impacts to surface water, groundwater, nearshore waters, 

and wetlands are provided in the 2010 Final EIS (Volume 2, Chapter 4: Water Resources, Section 4.2.1.2: 

Determination of Significance, pages 4‐81 to 4‐83), and are briefly summarized below. 

Surface Water 

Surface water issues include water quality, flooding, and flow path alterations. Surface water quality 

impacts are evaluated by examining the potential increase of contamination during construction and 

operations including chemicals, heavy metals, nutrients, and/or sediments in the surface water and 

stormwater runoff as a result of the proposed action. Potential impacts to surface water quantity and 

velocity during construction and operations are analyzed by examining changes in drainage volumes and 

patterns associated with alterations to soils/groundcover and increased impervious area.   

Groundwater 

Groundwater impact concerns include water quality and water quantity. Potential groundwater impacts 

associated with construction activities include spills, leaks, and sedimentation having direct impacts to 

stormwater runoff that can contribute to groundwater contamination, as well as direct contamination of 

groundwater resources through percolation. The possible impacts connected with operational activities 

include increases of impervious areas, increased pumping rates, contamination from recharge or over 

pumping. 

Nearshore Waters 

The nearshore water impact analysis focuses on water quality. The potential increases of contamination 

during construction and operations include chemicals, heavy metals, nutrients, and/or sediments in 

nearshore waters as a result of an increase in stormwater discharge or point source discharges to the 

nearshore waters such as wastewater effluent. 

Wetlands 

The wetland impacted areas of concern include pollutants, loss of area, and loss of functionality. The 

effects associated with construction and 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. Loss of wetland area would occur if the proposed action involves the direct fill/excavation of 

wetlands. Loss of functionality can also occur if construction operations occur directly within the 

designated wetlands. 
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 Public Scoping Issues 3.2.3.3

The scoping comments/concerns regarding water resources are summarized as follows: 

 Explain how proposed new and increased discharges to impaired waters would not exceed total 

maximum daily load (TMDL) waste load allocations or further contribute to water quality 

exceedances, how the proposed project would coordinate with ongoing protection efforts, and any 

potential mitigation measures that may be implemented to avoid further degradation of impaired 

waters. 

 Identify and quantify all wetlands and waters of the U.S. within the study area and how they 

would be affected by project alternatives. 

 Identify the need for a Section 404 permit to discharge dredged or fill material into waters of the 

U.S. and include an evaluation of the project alternatives in this context in order to demonstrate 

the project's compliance with the 404(b)(1) guidelines (i.e., any alternative subject to Section 404 

requirements that is carried forward must be the Least Environmentally Damaging Practicable 

Alternative [LEDPA]). 

 Discuss cumulative impacts from climate change on water quality and identify potential 

mitigation measures, as appropriate, to protect the waters of Guam and to ensure water quality 

standards are met. 

 Update existing conditions description of Fena Valley Reservoir and analyze potential impacts 

due to contamination from munitions constituents, lead, sediment, and other pollutants. 

Analyze impacts to groundwater quality of the Northern Guam Lens Aquifer (NGLA) and utilize the 

groundwater model being developed to assess the capacity of the NGLA to support potable water demand 

of the project and Guam. 

3.3 AIR QUALITY 

3.3.1 Definition 

Guam’s air quality is described in detail in the 2010 Final EIS (Volume 2, Chapter 5: Air Quality, 

Section 5.1: Affected Environment, pages 5‐1 to 5-14). Air quality is defined by ambient air 

concentrations of specific pollutants of concern with respect to the health and welfare of the general 

public. The region of influence (ROI) for air quality includes both the broader island-wide area and 

specific parcels of land that are sensitive to air quality effects as a result of implementing the proposed 

action. 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 Guam would occur from both construction and operational 

activities associated with implementation of the proposed action. 

3.3.2 Regulatory Framework 

The regulatory framework for air quality includes:  

 National Ambient Air Quality Standards (NAAQS) for criteria pollutants. 

 Regulations applicable to air toxics particularly on primary mobile source air toxics (MSAT). 

 The Clean Air Act (CAA) nonattainment area designation in Guam, as well as associated CAA 

conformity rule requirements. 
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 Regulatory programs, guidelines, and planning tools applicable to stationary and mobile sources, 

as well as greenhouse gases and associated climate effects. 

Based on proposed alternatives affecting Guam’s coastal air quality, the Coastal Zone Management Act 

requires that activities be consistent, to the maximum extent practicable, with the Guam Coastal 

Management Policy on Air Quality, which states that “All activities and uses shall comply with all local 

air pollution regulations and all appropriate federal air quality standards in order to ensure the 

maintenance of Guam’s relatively high air quality.” The regulatory framework and associated regulations 

remain essentially unchanged from the 2010 Final EIS (Volume 2, Chapter 5: Air Quality, Section 5.1.1.1 

Regulatory Overview, pages 5-1 to 5-9). Some revisions to the NAAQS and new air quality planning 

tools are described below. 

 National Ambient Air Quality Standards Revisions 3.3.2.1

On June 22, 2010, the USEPA issued a final rule effective on August 23, 2010 updating the NAAQS for 

sulfur dioxide (SO2) (75 FR 35520, June 22, 2010). The USEPA revised the primary SO2 NAAQS to 

provide requisite protection of public health with an adequate margin of safety by establishing a new 

1-hour SO2 standard at a level of 75 parts per billion (ppb), which is based on the 3-year average of the 

annual 99th percentile of 1-hour daily maximum concentrations. The USEPA also revoked both 

previously existing 24-hour and annual primary SO2 standards. 

On January 15, 2013, the USEPA issued a final rule effective on March 18, 2013 updating the NAAQS 

for fine particle pollution (particulate matter less than or equal to 2.5 microns in diameter [PM2.5]) (78 FR 

3086, January 15, 2013). The USEPA revised the annual PM2.5 primary standard by lowering the level 

from 15.0 to 12.0 micrograms per cubic meter (µg/m
3
). The primary standards were established to protect 

human health, including the health of “sensitive” populations such as asthmatics, children, and the 

elderly. A description of the criteria pollutants and associated health and environmental impacts is 

available in the 2010 Final EIS (Volume 9, Appendix I: Section 2.1, pages I-3 to I-6). The lower standard 

provides increased protection against health effects associated with long- and short-term exposures, 

including premature mortality, increased hospital admissions and emergency department visits, and 

development of chronic respiratory diseases. The 24-hour PM2.5 primary standard is being retained at a 

level of 35 µg/m
3
. The USEPA is revising the Air Quality Index for PM2.5 to be consistent with the final 

primary PM2.5 standards. With regard to the primary standard for coarse particles (particulate matter less 

than or equal to 10 microns in diameter [PM10]), the USEPA is retaining the current 24-hour PM10 

standard of 150 µg/m
3
. There is no annual standard for PM10. 

The USEPA is retaining the current suite of secondary NAAQS, which set limits to protect the 

environment from adverse effects associated with pollutants. These standards include the 24-hour and 

annual PM2.5 standards, as well as the 24-hour PM10 standard. Non-visibility welfare effects are addressed 

by this suite of secondary standards, and particulate matter (PM)-related visibility impairment is 

addressed by the secondary 24-hour PM2.5 standard. The updated NAAQS are summarized in 

Table 3.3.2-1.   
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Table 3.3.2-1. National Ambient Air Quality Standards for Criteria Pollutants 
Pollutant Primary/Secondary Averaging Time Level Form 

Carbon 

Monoxide 
Primary 

8-hour 9 ppm Not to be exceeded more than once 

per year. 1-hour 35 ppm 

Lead Primary and Secondary 
Rolling 3- 

month average 
0.15 μg/m

(1)
 Not to be exceeded. 

Nitrogen Dioxide 
Primary 1-hour 100 ppb 

98th percentile, averaged over 

3 years. 

Primary and Secondary Annual 53 ppb
(2)

 Annual mean. 

Ozone Primary and Secondary 8-hour 0.075 ppm
(3)

 

Annual fourth-highest daily 

maximum 8-hour concentration, 

averaged over 3 years. 

Particle 

Pollution 

PM2.5 

Primary Annual 12 μg/m
(3) (4)

 
Annual mean, averaged over 3 

years. 

Secondary Annual 15 μg/m
(3)

 
Annual mean, averaged over 3 

years. 

Primary and Secondary 24-hour 35 μg/m
(3)

 
98th percentile, averaged over 3 

years. 

PM10 Primary and Secondary 24-hour 150 μg/m
(3)

 
Not to be exceeded more than once 

per year on average over 3 years. 

Sulfur Dioxide 

Primary 1-hour 75 ppb
(5)

 

99th percentile of 1-hour daily 

maximum concentrations, 

averaged over 3 years. 

Secondary 3-hour 0.5 ppm 
Not to be exceeded more than once 

per year. 

Notes (as of May 2013): 
(1) Final rule signed October 15, 2008 and effective on January 12, 2009. The 1978 lead standard (1.5 µg/m3 as a quarterly 

average) remains in effect until 1 year after an area is designated for the 2008 standard, except that in areas designated 

nonattainment for the 1978 standard, the 1978 standard remains in effect until implementation plans to attain or maintain the 

2008 standard are approved. 
(2) The official level of the annual nitrogen dioxide standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose 

of a clearer comparison to the 1-hour standard. 
(3) Final rule signed March 12, 2008 and effective on May 27, 2008. The 1997 ozone standard (0.08 ppm, annual fourth-highest 

daily maximum 8-hour concentration, averaged over 3 years) and related implementation rules remain in place. In 1997, 

USEPA revoked the 1-hour ozone standard (0.12 ppm, not to be exceeded more than once per year) in all areas, although 

some areas have continued obligations under that standard (“anti-backsliding”). The 1-hour ozone standard is attained when 

the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is less than or 

equal to 1. 
(4) Final rule signed January 15, 2013 and effective on March 18, 2013. The primary annual fine particle (PM2.5) standard was 

lowered from 15 to 12 μg/m3. 
(5) Final rule signed June 2, 2010 and effective on June 4, 2012. The 1971 annual and 24-hour SO2 standards were revoked in that 

same rulemaking. However, these standards remain in effect until 1 year after an area is designated for the 2010 standard, 

except in areas designated nonattainment for the 1971 standards, where the 1971 standards remain in effect until 

implementation plans to attain or maintain the 2010 standard are approved. 

Source: USEPA 2012. 

 Air Quality Planning Tools 3.3.2.2

The USEPA issued a notice of availability (75 FR Vol. 75, No. 243, December 20, 2010) of the Motor 

Vehicle Emissions Simulator model (MOVES) for quantitative carbon monoxide (CO) and PM hot-spot 

analyses. MOVES is the USEPA’s state-of-the-art, upgraded model for estimating emissions from cars, 

trucks, motorcycles, and buses and supersedes the MOBILE6 emission factor model employed in the 

2010 Final EIS for project-level motor vehicle related air quality analyses. In the notice, the USEPA also 

established a 2-year grace period for using MOVES for quantitative hot-spot CO and PM analyses for 

http://www.epa.gov/air/criteria.html
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project-level conformity determinations. The transportation conformity grace period ended December 20, 

2012. Therefore, this SEIS has been updated using MOVES as the appropriate planning tool to quantify 

motor vehicle emissions and associated air quality effects.  

In December 2010, the USEPA also published quantitative analysis guidance for assessing mobile source 

PM (PM2.5 and PM10) hot-spot impacts using MOVES for predicting emission factors (USEPA 2010) in 

addition to utilizing CAL3QHCR or American Meteorological Society/USEPA Regulatory Model 

(USEPA 2007) dispersion modeling for predicting PM concentrations at hot-spot locations. Although this 

guidance was developed to provide a tool to analyze project-level hot-spot PM concentration levels as 

part of the CAA conformity requirements applicable to nonattainment areas, the methodology provided in 

the guidance can also be applied within attainment areas to determine whether the PM NAAQS levels 

would be exceeded at hot-spots, in particular due to concerns regarding potential increases in local diesel 

truck traffic. This SEIS uses the modeling approach recommended in the guidance to determine hot-spot 

PM impacts from operations of both on-road vehicles and non-road construction equipment, as a result of 

the proposed action, and in response to comments received during the public scoping process 

(see Section 3.3.3.3). 

3.3.3 Approach to Analysis 

 Methodology 3.3.3.1

The approach to the impact analysis, under both construction and operational phases, generally follows 

the same methods used in the 2010 Final EIS by quantifying annual emissions and ambient concentration 

dispersion modeling. Air quality modeling and methodology are described in detail in the 2010 Final EIS 

(Volume 2, Chapter 5: Air Quality, Section 5.2.1.1: Methodology, pages 5-14 to 5-19, and Volume 6, 

Chapter 7: Air Quality, Section 7.2.1 Approach to Analysis, pages 7-8 to 7-15). 

Annual Emissions Forecasts 

In the 2010 Final EIS, island-wide criteria pollutants and greenhouse gas annual emissions were predicted 

for: 

 On-road vehicles and on-site equipment associated with construction activities. 

 Stationary and mobile sources associated with operational activities including: 

o Facilities related to (1) energy, wastewater treatment and waste disposal upgrade and 

material; and (2) personnel transport required for cantonment and family housing and 

training. 

o Training facilities related to firing ranges, non-fire maneuver ranges, and aviation training 

ranges. 

 On-road vehicles. 

Annual construction and operational emissions as predicted in the 2010 Final EIS were compared with 

impact significance levels in terms of total annual emissions from island-wide activities, and were 

determined to have less than significant air quality impacts. The emissions levels analyzed for this SEIS 

from facility operations (e.g., power and wastewater treatment), aircraft, and ships are anticipated to be 

proportionately lower than those analyzed for the 2010 Final EIS because of the following factors: 

 Substantial reduction in the number of Marines and dependents to be relocated to Guam. 
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 Constructing and operating a smaller Marine Corps cantonment/family housing area, a similarly 

sized LFTRC, and reduced-scale infrastructure requirements to support a reduced number of 

relocating Marines and dependents. 

Therefore, potential air quality impacts in terms of proposed facility operations under this SEIS condition 

would be less than those described in the 2010 Final EIS, which were less than significant, and do not 

warrant further analysis, as they would be below the impact assessment criteria discussed in 

Section 3.3.3.2. The reduced overall operational scale would also result in less operational emissions 

within the two SO2 nonattainment areas. Therefore, the operational condition general conformity 

determination made in the 2010 Final EIS remains valid.  

However, on-road vehicle operational hot-spot analysis, as well as construction period emissions and the 

associated general conformity rule applicability determination for construction activities, were updated in 

this SEIS because of: 

 The upgrade of the on-road mobile source planning tool (i.e., MOVES as compared to 

MOBILE6). 

 The change in baseline local traffic patterns and diesel fuel regulations. 

 The revised construction phase planning schedule.  

Although construction emissions associated with an affected land parcel would vary among the proposed 

alternatives, predicted island-wide total air emissions (including carbon dioxide [CO2]) would be similar 

for each alternative evaluated in this SEIS.  

The annual emissions associated with construction activities were predicted for, and focused on, the 

preferred alternative that consists of: 

 The Finegayan cantonment and family housing alternative (Alternative A) detailed in Chapter 4.  

 The NWF LFTRC alternative (Alternative 5) described in Chapter 5.  

 Alternative A and Alternative 5 combined, as discussed in Chapter 6. 

The predicted island-wide annual construction emissions were compared with the Prevention of 

Significant Deterioration emissions impact significance threshold (250 tons per year [tpy]) to determine 

the potential overall attainment pollutant emissions impact significance. The SO2 emissions within the 

two nonattainment areas were identified and compared with the 100 tpy de minimis (threshold) level to 

determine the applicability of the general conformity rule. 

The same methodologies and analysis tools used for predicting annual emissions in the 2010 Final EIS 

were also used for this SEIS, with the following exceptions: 

 USEPA MOVES model (Version: MOVES2010b) was used to predict on-road vehicles, 

including trucks and worker’s commuting vehicles, during the construction period; in contrast to 

the MOBILE6 emission factor model used in the 2010 Final EIS that did not. 

 Since the publication of the 2010 Final EIS, the GEPA, under the Air Pollution Control Program, 

has worked closely with businesses and the Guam Legislature to help the island transition from 

low sulfur diesel to ultra-low sulfur diesel to reduce island-wide air pollutant emissions. The 

concentration of sulfur in ultra-low sulfur diesel cannot exceed 15 ppm, while low sulfur diesel 

may contain up to 500 ppm sulfur. The requirement that all diesel fuels sold on Guam must meet 

ultra-low sulfur diesel quality came into effect on January 1, 2011. This SEIS therefore assumes 

ultra-low sulfur diesel fuel usage to estimate on-road vehicle emissions, as compared to low 

sulfur diesel fuel used to calculate emissions in the 2010 Final EIS. According to the USEPA, the 
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switch to ultra-low sulfur diesel alone can reduce PM emissions by up to 20%. Also, with the use 

of ultra-low sulfur diesel, the potential emission of sulfur-based pollutants is 97% less than that of 

to use of low sulfur diesel. 

Hot-Spot Concentration Forecasts 

Localized hot-spot impact modeling analysis for on-road vehicles, under both construction and 

operational phases, was updated or supplemented for this SEIS because of the following: 

 An on-road mobile source planning tool upgrade (i.e., MOVES as opposed to MOBILE6). 

 The available quantitative hot-spot analysis guidelines for mobile source PM. 

 The change in baseline local traffic patterns. 

 The revised construction phase planning schedule. 

Because of the substantially reduced scale of proposed construction, as well as the lower number of 

relocated Marines and their dependents, emissions would generally be lower under both construction and 

operational conditions as compared to the 2010 Final EIS. Therefore, the ambient hot-spot analysis 

focused on the preferred alternative for both on- and off-site construction and operational activities on 

local concerns in order to provide a quantitative assessment of impact levels that can be directly compared 

with the concentration-based impact thresholds such as the NAAQS. The on-site impacts were assessed 

for Alternative A given its large scale activity concentrated around Finegayan cantonment areas where 

residential land uses are closely located. The off-site construction traffic related hot-spot impacts at 

congested roadway intersections were assessed based on the available traffic forecasts performed under 

the combined preferred alternative (i.e., Alternative A and Alternative 5).  

The other alternatives are expected to result in similar magnitude of impacts as compared to the preferred 

alternative and reduced impacts as compared to the No-Action Alternative (corresponding to the Preferred 

Alternative evaluated in the 2010 Final EIS). Therefore, the impacts from other alternatives are essentially 

described in a qualitative way. Some potential worst-case alternatives are discussed below:  

 On-site construction activity PM hot-spot impacts - in addition to the preferred Alternative A, on-

site construction activity PM hot-spot impact modeling was also conducted for Alternative B, a 

potentially worse condition given the close proximity of the South Finegayan family housing area 

(i.e., Alternative B) to some of the off-site receptors along Route 3.  

 Off-site hot-spot impacts during the construction period - based on traffic planning analyses 

conducted using results from the travel demand forecasting, it was determined that the combined 

preferred alternative (Alternative A and Alternative 5) would result in the highest truck emissions 

because the majority (approximately 66%) of the total construction-related truck traffic would 

travel along the furthest routes from the quarries to the cantonment and family housing areas. As 

such, the impacts analyzed under the preferred alternative also represent the worst-case condition. 

No off-site hot-spot analysis was considered under other alternatives.  

 Off-site hot-spot impacts during the operational period - the alternative with potential to generate 

the highest vehicle emissions was also considered in the hot-spot analysis. Based on the 

comparison of on-road vehicle miles travelled, as shown in Table 3.3.2-2, the hot-spot impacts 

under the Barrigada/NWF Alternative was also conducted quantitatively. 
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Table 3.3.2-2. Daily Vehicle Miles Travelled in 2030  

Analysis Scenario 
Daily Vehicle 

Miles Travelled 

Additional Vehicle Miles Travelled 

Attributable to Project 

2030 Baseline 2,697,073 -- 

2030 No-Action 3,196,385 499,312 

2030 Finegayan/NWF 2,783,084 86,011 

2030 AAFB 2,784,255 87,182 

2030 Finegayan 2,784,559 87,486 

2030 South Finegayan 2,790,464 93,391 

2030 Barrigada/Route 15 2,799,756 102,683 

2030 Barrigada/NWF 2,800,817 103,744 

On-Road Vehicle Carbon Dioxide and Mobile Source Air Toxics Concentrations 

The ambient hot-spot concentration levels for CO and MSATs were predicted using CAL3QHC, the same 

USEPA dispersion model that was used in the 2010 Final EIS (Volume 6, Chapter 7: Air Quality, 

Section 7.2: Environmental Consequences, MSAT Analysis, Methodology, Utility Stationary Sources, 

pages 7-4 to 7-8). The CAL3QHC model was used in association with the upgraded emissions factor 

model, MOVES, as previously described, for operations of on-road vehicles during both the construction 

and operational phases. The predicted concentration levels were then compared with the NAAQS to 

determine the potential impact significance.  

On-Road Vehicle Particulate Matter Hot-Spot Analysis 

The ambient hot-spot concentration levels for PM (PM10 and PM2.5) were predicted in order to 

supplement the analysis performed in the 2010 Final EIS based on guidance released by the USEPA in 

December 2010 (USEPA 2010), after the publication of the July 2010 Final EIS.  

A quantitative impact analysis was not conducted for PM in the 2010 Final EIS because of the lack of 

regulatory guidance on hot-spot refined modeling analysis for PM. In December 2010, after the 2010 

Final EIS was completed, the USEPA published quantitative analysis guidance for assessing mobile 

source PM hot-spot impacts using MOVES for predicting emission factors (USEPA 2010), as well as 

either CAL3QHCR or American Meteorological Society/USEPA Regulatory Model (USEPA 2007) 

dispersion modeling tools for predicting concentrations in a nonattainment area. This methodology can 

also be used to assess on-road mobile source PM impacts.  

However, according to additional USEPA guidance, the PM hot-spot quantitative analysis should be 

performed for transportation projects with significant diesel traffic increases that have the potential to 

result in exceedances of PM2.5 and/or PM10 NAAQS. Projects that require a quantitative PM2.5 or PM10 

hot-spot analysis, as defined in 40 CFR § 93.123(b)(1) of the conformity rule, include: 

 New highway projects that have a significant number of diesel vehicles, as well as expanded 

highway projects that have a significant increase in the number of diesel vehicles. 

 Projects affecting intersections that are at Level of Service (LOS) D, E, or F with a significant 

number of diesel vehicles, or those that will change to LOS D, E, or F because of increased traffic 

volumes from a significant number of diesel vehicles related to the project. 

 New bus and rail terminals and transfer points that have a significant number of diesel vehicles 

congregating at a single location. 

 Expanded bus and rail terminals and transfer points that significantly increase the number of 

diesel vehicles congregating at a single location. 
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 Projects in or affecting locations, areas, or categories of sites which are identified in the PM2.5 or 

PM10 applicable implementation plan or implementation plan submission, as appropriate, as sites 

of violation or possible violation. 

Some examples of projects of local air quality concern that would be covered by 40 CFR § 

93.123(b)(1)(i) and (ii) are: 

 A project on a new highway or expressway that serves a significant volume of diesel truck traffic 

(e.g., facilities with greater than 125,000 annual average daily traffic of which 8% or more is 

diesel truck traffic). 

 New exit ramps and other highway facility improvements to connect a highway or expressway to 

a major freight, bus, or intermodal terminal. 

 Expansion of an existing highway or other facility that affects a congested intersection (operated 

at LOS D, E, or F as described in Table 3.12.3-2 in Section 3.12.3) that has a significant increase 

in the number of diesel trucks. 

 Similar highway projects that involve a significant increase in the number of diesel transit busses 

and/or diesel trucks. 

This SEIS first evaluates the change of diesel traffic component associated with the proposed action to 

determine whether further refined hot-spot modeling analysis is required, based on the USEPA-defined 

screening threshold that equates to 10,000 trucks. If a further hot-spot dispersion modeling analysis is 

warranted, the CAL3QHCR model is the USEPA-refined guideline dispersion model used for modeling 

mobile source concentrations near congested intersections.  

On-Site Construction Equipment and Truck Emission Particulate Matter Concentrations 

PM emissions from non-road equipment and truck operations at construction sites where sensitive 

receptors may be present were modeled to determine the maximum potential adverse effect construction 

year under the preferred alternative using the updated USEPA PM hot-spot analysis guidance. The 

USEPA NONROAD and MOVES models were used to predict on-site equipment and truck exhaust PM 

emission factors, respectively. Roadway surface dust emission factors for PM10 were based on the 

USEPA’s AP-42, Compilation of Air Pollutant Emission Factors (USEPA 1995). The USEPA-

recommended regulatory dispersion model for near-field applications, American Meteorological 

Society/USEPA Regulatory Model (USEPA 2007), was used for the preferred alternative PM impact 

analysis at selected construction sites.  

The predicted PM concentrations were compared to the NAAQS. Since PM2.5 includes fine particles, 

similar in size to diesel particulates characterized as one of the MSATs, the comparison of predicted 

PM2.5 concentrations and the corresponding NAAQS can also be used as an indicator of the potential 

impact from diesel particulates resulting from equipment operations to reflect the MSAT impacts in 

general. 

Stationary Source Criteria Pollutant Concentrations 

Under this SEIS proposed action, the demand for electrical power at the cantonment/family housing area 

would be reduced relative to the 2010 Final EIS from an estimated 20 MW to 5.7 MW. As discussed in 

Chapter 2 of this SEIS, the current generation capacity on Guam is sufficient to support the alternatives of 

this SEIS. No refurbishing/reconditioning of any combustion turbines would be required. However, with 

or without the proposed action, the existing power generating facilities may still require some 

improvements in the future in order to fully meet recently promulgated USEPA regulations and standards. 

The GPA is in a process of developing compliance strategies (GPA 2012) through modernizing its 
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existing power facilities, proposing an ambient air monitoring program, and other strategies, to meet the 

recently promulgated compliance requirements.    

Results from a comprehensive concentration dispersion modeling effort using American Meteorological 

Society/USEPA Regulatory Models of the potentially refurbished combustion turbines with 20 MW 

power demand were discussed in the 2010 Final EIS (Volume 6, Chapter 7: Air Quality, Section 7.2.1.1: 

Methodology, Utility Stationary Sources, page 7-10). Because the analysis was conducted based on the 

maximum permitting capacity for each pollutant for each combustion turbine, the analysis results from 

major stationary sources would remain the same, regardless of whether the demand for electrical power is 

20 MW or 5.7 MW. Moreover, as stated previously, no refurbishing/reconditioning of any combustion 

turbines would be required under this SEIS condition. Therefore, a supplemental major stationary source 

impact concentration analysis is not warranted and was not performed for this SEIS.  

In addition to the major source combustion turbines, various minor stationary sources, such as heating 

boilers, emergency generators, and pumps would be constructed as a result of the proposed action 

(Volume 9, Appendix I, Section: 3.2, pages I-27 to I-32). These sources are typically of small scale and 

produce negligible emissions, and therefore are unlikely to require air permits. However, if an air permit 

is determined to be required for a specific minor source during the final design stage, the air permit 

application will be prepared to ensure that operation of the minor source would be in compliance with all 

applicable regulations. The source owner is responsible for the permit or permit modification application. 

Summary 

In summary, the air quality analysis for this SEIS updated or amended the following elements: 

Construction  

 Annual emissions for criteria pollutants and carbon dioxide for each alternative. 

 On-site equipment and vehicle quantitative hot-spot analysis for PM for the preferred alternative 

and Alternative B, with qualitative analysis for other alternatives. 

 On-road vehicle hot-spot quantitative analysis for CO, PM, and MSATs for the preferred 

alternative; with qualitative analysis for other alternatives. 

 On-site equipment and vehicle MSATs qualitative analysis. 

Operation 

On-road vehicle hot-spot quantitative analysis for CO, PM, and MSATs for the preferred alternative and 

Alternative D with qualitative analysis for other alternatives. 

 Impact Assessment Criteria 3.3.3.2

The criteria applied to the assessment of air quality impacts in this SEIS, as summarized in Table 3.3.3-1, 

are the same as were used in the 2010 Final EIS (Volume 2, Chapter 5: Air Quality, Section 5.2.1.2: 

Determination of Significance, pages 5-17 to 5-18). 
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Table 3.3.3-1. Impact Analysis Threshold 
Emission Sources Measuring Metric Criteria 

Construction  

On-road vehicles 

CO hot-spot concentrations 

 

PM (PM10 and PM2.5) screening 

 

 

PM (PM10 and PM2.5) hot-spot 

concentrations, if screening fails 

NAAQS 

 

Overall diesel truck percentage 

 

NAAQS 

On-site construction equipment and 

vehicles 

PM (PM10 and PM2.5) hot-spot 

concentrations 
NAAQS 

On-road vehicles MSAT hot-spot concentrations 

Health Risk Assessment
a
 

Incremental carcinogenic risk 

greater than 10 in a million. 

Incremental non-carcinogenic 

hazard index greater than 1. 

Construction equipment and vehicles Criteria pollutant emissions 

250 tpy 
b
 (Prevention of 

Significant Deterioration major 

stationary source threshold) 

Construction equipment and vehicles 

and non-major stationary source 

operation within nonattainment areas, 

if applicable 

SO2 annual emissions in Piti and 

Tanguisson nonattainment areas 

100 tpy
b
 

(de minimis level) 

Construction equipment and vehicles CO2 annual emissions NA 

Operation 

On-road vehicles 

CO hot-spot concentrations 

 

PM (PM10 and PM2.5) screening 

 

 

PM (PM10 and PM2.5) hot-spot 

concentrations, if screening fails 

NAAQS  

 

Overall diesel truck percentage 

 

NAAQS 

On-road vehicles MSAT hot-spot concentrations  

Health Risk Assessment 
b
 

Incremental carcinogenic risk 

greater than 10 in a million. 

Incremental non-carcinogenic 

hazard index greater than 1. 
Notes: a A health risk assessment is not required, but is being performed in the similar way as for the 2010 Final EIS at the request 

of USEPA. 
 b These impact significance thresholds are considered as de minimis levels and are used to make an impact determination 

from a disclosure comparison with the combined annual emission levels. However, if such levels are exceeded for a 

specific pollutant, a further formal analysis is considered, when appropriate, in order to make a formal determination of 

impact significance. 

Legend: CO = carbon monoxide; NAAQS = National Ambient Air Quality Standards; PM = particulate matter; SO2 = sulfur 

dioxide; CO2 = carbon dioxide; tpy = tons per year; NA = not applicable. 

 Public Scoping Issues 3.3.3.3

The scoping comments/concerns regarding air quality are summarized as follows: 

 Conformance of SO2 emissions at the two Guam nonattainment areas in the Guam 

implementation plan, per CAA general conformity rule requirements. 

 Potential increases in emissions from stationary combustion turbine operations. 
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 Increases in MSAT emissions due to construction and operational mobile source activities, 

particularly at hot-spots with a significant increase in MSAT emissions in close proximity to 

residential communities or other sensitive receptors. 

 Practices or project elements that would meet the greenhouse gas emissions reduction goal. 

3.4 NOISE 

3.4.1 Definition 

The comprehensive description of the noise environment of Guam in this SEIS is the same as that 

discussed in detail in the 2010 Final EIS (Volume 2, Chapter 6: Noise, Section 6.1: Affected 

Environment, pages 6‐1 to 6-20). This SEIS includes any relevant noise information that may have 

changed or been updated since the 2010 Final EIS was completed. The key attributes defining the noise 

environment are summarized below.  

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. 

Noise is unwanted or annoying sound and is not necessarily based on loudness. It comes from both 

natural and manmade sources. Noise can have adverse effects on physical and psychological health, affect 

workplace productivity, and degrade quality of life. Further information regarding health effects due to 

noise are provided in the appendices of the 2010 Final EIS (Volume 9, Appendices, Appendix K: 

Additional Reports – Noise: Aircraft Noise Study for AAFB, Appendix A, Czech and Kester 2008). 

 Frequency Weighting 3.4.1.1

The 2010 Final EIS (Volume 2, Chapter 6: Noise, Section 6.1.1: Definition of Resource, pages 6-1 to 6-3) 

discusses frequency in detail. The most common frequency measures are A-weighted Scale (dBA) and 

C-weighted Scale (dBC). Noise levels from one scale cannot be added or converted mathematically to 

levels in another weighting scale. 

dBA –Noise sources related to transportation (e.g., traffic and aircraft) and to small arms, firing (up to .50-

cal) use dBA.  

dBC – This decibel scale measures more of the low-frequency components of noise than does the dBA 

scale. It is used for evaluating impulse noise and vibrations generated by explosive charges and large-

caliber weapons (such as artillery and mortars). 

 Noise Metrics 3.4.1.2

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 SEIS noise analysis are Day-Night Average Sound Level (DNL) and 

Equivalent Sound Level (Leq). 

Day-Night Average Sound Level – 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 night-time 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 night-time noises are more noticeable. The DNL noise 

metric may be further defined, as appropriate, with a specific, designated time period (e.g., annual 

average day DNL, average busy month DNL). The USEPA recommends using this metric and most 
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federal agencies use DNL to define their noise environment and apply it as a land use planning tool for 

predicting areas potentially impacted by noise exposure. Noise levels due to .50 cal or less small arms 

weapons use the A-weighted scale and are expressed as dB A-weighted DNL (ADNL). Explosives use the 

dBC and are expressed as dB C-weighted DNL (CDNL). 

Equivalent Sound Level – 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. Leq is the constant 

sound level that, in a given situation and period (e.g., 1 hour, denoted by Leq(1), or 24 hours, denoted as 

Leq(24)), conveys the same sound energy as the actual time-varying sound. 

3.4.2 Regulatory Framework 

The same noise standards and guidelines described in the 2010 Final EIS (Volume 2, Chapter 6: Noise, 

Section 6.1.1, Definition of Resource, Noise Standards and Guidelines, pages 6-4 to 6-7) apply to this 

SEIS. The following is a brief summary of the applicable noise standards and guidelines.  

Construction Noise – Generally, noise resulting from construction activities usually lasts only during 

daylight hours for approximately 8 hours per day and occurs during the period of time when the 

construction activities are in the vicinity of the receptors. Construction noise ends upon completion of the 

construction activities with durations ranging from less than a year to up to 2 years for larger projects and 

would be considered short-term noise. Very large projects covering vast areas and involving many 

individual construction projects have the potential to expose receptors for a much longer period and 

would be considered long-term noise. On Guam, there are no regulatory requirements requiring 

construction noise levels to remain below certain levels. In the absence of specific requirements, guidance 

provided from several sources warrants consideration. The USEPA generated permissive noise levels 

based upon Leq for 8- and 24-hour periods. Since daily construction durations would be about 8 hours, the 

limit for 365 days per year exposure is 75 dBA when the ambient noise levels are 60 dBA or less. 

Otherwise, 70 dBA is used and the 24-hour standard is also 70 dBA. For short-term noise when the 

receptor is within range of the construction activities, the USEPA guidance can apply to the individual 

receptor. From an individual perspective on very large projects, noise impacts from construction activities 

on the opposite side of the overall project area would not affect that particular individual, but rather a 

different individual located nearest the construction activities.  

Construction noise lasting many years may only affect individual receptors when activities are close to 

the receptors but create an overall noise environment enduring throughout the life of the project. Noise 

can be simulated to emanate from the center of the project area and can be considered long-term noise. 

For long-term construction activities, other considerations such as annoyance and land-use planning 

criteria could apply to construction noise. Research has indicated that about 87% of the population is not 

highly annoyed by outdoor sound levels below 65 dB DNL (Federal Interagency Committee on Urban 

Noise [FICUN] 1980). Construction noise uses Leq during the hours of construction operations versus 

DNL that uses a 24-hour period.  

Traffic Noise – Under GDPW policy, loudest hourly noise level Leq (h) standards are established for 

traffic noise relative to land use activity categories, as summarized in Table 3.4.2-1. 
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Table 3.4.2-1. Guam Loudest Hourly Noise Standards for Transportation Noise 

 and Land Use Activity 

Activity 

Category 

Leq [h] 

dBA 
Description of Activity Category 

A 
57 

(Exterior) 

Lands on which serenity and quiet are of extraordinary significance and serve an 

important public need and where the preservation of those qualities is essential if the 

area is to continue to serve its intended purpose. 

B 
67 

(Exterior) 

Picnic areas, recreation areas, playgrounds, active sports areas, parks, residences, 

motels, hotels, schools, churches, places of worship, libraries, and hospitals. 

C 
72 

(Exterior) 
Developed lands, properties, or activities not included in Categories A or B above. 

D -- Undeveloped lands. 

E 
52 

(Interior) 

Residences, motels, hotels, public meeting rooms, schools, churches, libraries, 

hospitals, and auditoriums. 

Source: GDPW 2009. 

Ground-Based Training Noise – The Marine Corps adheres to a guidance memo dated June 29, 2005 

(Marine Corps 2005) for regulating ground training noise (e.g. LFTRC activities). Noise zones are used 

in land use planning around Marine Corps installations. Table 3.4.2-2 describes these zones and general 

land use compatibility within these zones. The regulatory framework for noise hazards governed by 

compatible land use or zoning requirements are further discussed in Section 3.6.2, Land and Submerged 

Land Use, under the regulatory framework sub-section. Federal consistency under the Coastal Zone 

Management Act requires, to the maximum extent practicable, compliance with local noise standards 

where applicable. 

Table 3.4.2-2. Noise Zones and Compatibility Levels 

Zone 
Small 

Arms/Aviation 
A-weighted DNL 

Explosives 
Day Night Average 

C-weighted DNL 

Compatibility with Residential/ 

Noise Sensitive Land Uses 

1 <65 dB ADNL <62 dB CDNL 

Compatible - usually suitable for all types of land use 

activities (e.g., homes, schools, and hospitals). Land Use, 

Planning and Zoning Committee contours are a subset of 

a Zone 1 area with noise levels between 57 dB CDNL and 

62 dB CDNL that are compatible, but noise complaints 

could increase on days of higher than normal range 

activities. 

2 65 to 75 dB ADNL 62 to 70 dB CDNL 

Normally Incompatible - 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). 

3 >75 dB ADNL >70 dB CDNL 
Incompatible - incompatible with noise sensitive land uses 

such as churches, schools, parks, and playgrounds. 
Sources: U.S. Army Center for Health Promotion and Preventive Medicine 2009; Army 2007. 
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3.4.3 Approach to Analysis 

 Methodology 3.4.3.1

Noise resulting from implementation of the proposed action is compared to existing noise levels to assess 

potential impacts. This section describes the types of noise that comprise the current noise environment 

that would occur during construction and operation phases of the proposed action. Short-term 

noise-generating activities associated with the proposed action assessed in this SEIS would be 

construction of cantonment/family housing and LFTRC training activities. Long-term operational noise 

would be primarily due to traffic around the cantonment/family housing area and the routes to and from 

the LFTRC, and the small arms noise generated by live-fire training.  

Aircraft Noise – Although new types of aviation activities are not being proposed, AAFB-based aircraft 

operations dominate much of the existing noise environment in the northern part of Guam. Wherever 

applicable, this analysis uses the aircraft noise study presented in the 2010 Final EIS (Volume 9, 

Appendices, Appendix K: Additional Reports-Noise) for baseline conditions and comparison to proposed 

activities.  

Traffic Noise – During the development of the 2010 Final EIS (Volume 6, Chapter 8: Noise, Section 

8.2.6: Off-Base Roadways, pages 8-11 to 8-52), traffic noise for both baseline and full buildup were 

calculated. In areas away from AAFB and to a lesser extent from Guam International Airport (i.e., areas 

where aircraft noise is less prevalent), traffic noise would be the predominant noise source.  

Construction Noise – The use of heavy equipment on job sites generates construction noise that is short-

term in duration (i.e., the duration of the construction period). In general, construction island-wide may 

occur for a long period of time but at individual receptors. The impacts would only occur during 

construction activities, and would affect adjacent receptors. Table 3.4.3-1 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. More information about 

construction noise is discussed in the 2010 Final EIS (Volume 2, Chapter 6: Noise, Section 6.1.1, 

Definition of Resource, Construction Noise, pages 6.5 to 6.6). 

For short-term noise impacts, a set of typical construction is estimated and assumed to occur as near as 

possible to a receptor and noise levels are calculated assuming a maximum adverse impact to that given 

receptor. The sound intensity along with the time and distance between the noise source and receptor 

determine the impacts upon the receptor. Unlike traffic, range, or airport noise where the location of noise 

sources remain consistent and noise levels emanate away from the source and presented as noise contours, 

long-term construction noise to determine annoyance and residential compatibility can be estimated two 

ways. First, similar to short-term noise, would be receptor dependent and expressed as the distance away 

from a receptor that noise levels are below the 65 dBA. The second method would be to simulate the 

noise source as all of the construction activity occurs at the center of the site and the noise is calculated 

relative to the center of the overall project area. 
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Table 3.4.3-1. Samples of Construction Noise Equipment 

Equipment Description 
Impact 

Device
1
 

Acoustical Usage 

Factor
2
 (%) 

Actual Measured 

Maximum Sound Level 

@ 50 feet
3
 (dBA, slow) 

(Samples Averaged) 

Number of Actual 

Data Samples
4
 

(Count) 

All Other Equipment > 5 HP No 50 NA 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 NA 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 NA 0 

Vibratory Pile Driver No 20 101 44 

Legend:  NA = not applicable. 

Notes:   1Indication whether or not the equipment is an impact device. 

    2The 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. 
      3The measured "Actual" emission level at 50 feet for each piece of equipment based on hundreds of emission 

measurements performed on Central Artery/Tunnel, Boston MA work sites. 
      4The number of samples that were averaged together to compute the "Actual" emission level.  

Source:  U.S. Department of Transportation 2006. 

Range Operations 

For live-fire training at the five proposed small arms ranges, noise was calculated using the Small 

Arms Range Noise Assessment Model (SARNAM) (SARNAM, Version 2.6.2003-06-06). For the 

proposed HG Range, noise was calculated using the Blast Noise Impact Assessment (BNOISE2) 

modeling program (BNOISE2, Version 1.3.2003-07-03). The SARNAM and BNOISE2 models are 

standard noise modeling methodologies that are widely used for range operational noise analyses. 

Gunshot sounds are impulsive in nature and occur over a very short period in time, only a few 

thousandths of a second. Unlike topographic contours, noise contours are not intended to be precise 

delineation of the noise zones. Meteorology, topography, density of intervening vegetation, the receiver’s 

perception of the source, etc., can influence the level or impact of noise. Noise contours do not clearly 
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divide noise zones with one side of the line compatible and the other side incompatible. The SARNAM 

calculation algorithms assume weather conditions or wind direction that favors sound propagation. The 

SARNAM program cannot account for the terrain at Guam.  

Inputs to the SARNAM model included the following parameters: 

 The location and configuration of each range (including number of lanes, and distance between 

firing point and target). 

  Approximate number of days the range is utilized annually. 

 Weapons to be fired at each of the ranges. 

 Percentage of night firing. 

 Information on the range physical features (e.g., absorption material, backstop height, and 

distance parameters for barriers, and baffles). 

Land and water data are entered into the model because there is greater sound reflection as sound 

propagates over water than when sound propagates over land. Once the aforementioned parameters are 

entered into the model, results are portrayed as CDNL contours providing a visual picture of where noise 

impacts would occur. 

BNOISE2 model inputs for the HG Range included information on the location and configuration of the 

proposed HG Range, number of firing points, number of pits, and estimated use rates. Similar to 

SARNAM, BNOISE2 cannot account for terrain. 

 Impact Assessment Criteria 3.4.3.2

Noise impacts result from perceptible changes in the overall noise environment that increase annoyance 

or affect human health. Annoyance is a subjective impression of noise wherein people apply both physical 

and emotional variables. Human health effects such as hearing loss and noise-related awakenings can 

result from exposures to noise. For this SEIS, noise is evaluated for airfield operations, aviation training, 

ground-based training, construction, and traffic. Because the noise metrics vary between noise sources, 

the impact assessment criteria for each activity is provided. It is not anticipated that maintenance activities 

would noticeably contribute to the noise environment due to their intermittent nature and short 

duration. The threshold levels of significant impacts for noise are: 

 Construction: Noise resulting from construction activities usually last only during daylight hours 

for approximately eight hours per day. The USEPA generated permissive noise levels based upon 

Leq for 8- and 24-hour periods. Since daily construction durations are about eight hours, the limit 

for 365 days per year exposure is 75 dBA. The 24-hour standard is 70 dBA. 

 Ground-based training: Small arms and hand grenades used for live-fire exercises generate 

noise during ground-based training. In this case, the criteria threshold for a significant impact 

would be whether the increase in noise creates an incompatible land use in Zones 2 and 3. 

 Traffic: Noise associated with traffic must comply with GDPW standards and varies depending 

upon the particular land use. 

The impact assessment criteria expressed in this section applies to human receptors but noise could also 

affect biological resources, land use, and cultural resources. Please see the specific resource sections 

for details about noise impacts to these other resources. 
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 Public Scoping Issues 3.4.3.3

The scoping comments/concerns regarding noise are summarized as follows: 

 Opposition to the Route 15 alternatives because of potential noise impact to nearby residents. 

 General noise concerns, including traffic and helicopter noise. 

 Requests for identification of current noise impacts and the number of individuals that would be 

affected by noise. 

 Request for the development of mitigation measures, as well as analysis of the amount of noise 

reduction that would be expected from mitigation measures and identification of the number of 

individuals that would still be significantly affected after mitigation. 

 Concerns about existing noise from training activities at Andersen South. 

 Impacts to human health from noise. 

 Impacts to wildlife from noise. 

3.5 AIRSPACE 

3.5.1 Definition 

In the United States, airspace is a resource that is managed by the FAA with established policies, 

designations, and flight rules. These measures are in place to protect aircraft on the airfield, en route, in 

SUA identified for military and other governmental aviation activities, in other military training airspace, 

and for ground training activities that require the use of airspace over ground firing areas or other 

hazardous activities on the ground that impact the airspace overlying the activity. The FAA Western 

Service Area (Renton, Washington) provides guidance and control of U.S. territory airspace in the Pacific 

that includes Guam and CNMI. Guam Air Route Traffic Control Center (ARTCC), Guam Approach 

Control, and Guam Departure Control manage air traffic in Guam. AAFB is responsible for providing 

ATC service in the Class D airspace surrounding AAFB airfield, control of air operations at NWF, and 

Terminal Instrument Procedure design for Instrument Flight Rules (IFR) arrivals and departures servicing 

AAFB. 

National airspace is divided into two broad categories: controlled and uncontrolled airspace. Contained in 

the 2010 Final EIS is a detailed description of airspace classifications and features of each class of 

airspace.  

Established by the FAA, SUA is designed to alert users about areas of military activity, unusual flight 

hazards, or national security needs, and to segregate that activity from other airspace users to enhance 

safety. The type of SUA that pertain to the proposed relocation of Marines to Guam outlined in Chapter 2 

of this SEIS is a Restricted Area, which would be required for LFTRC operations. Other airspace 

designations for special military use relevant to Guam include: military training routes, Air Traffic 

Control Assigned Airspace (ATCAA), slow routes, low altitude tactical navigation areas, and local flying 

areas. Resource description and definition for airspace on Guam is contained in the 2010 Final EIS 

(Volume 2, Chapter 7: Airspace, Section 7.1: Affected Environment, pages 7-1 to 7-7). 

3.5.2 Regulatory Framework 

Airspace management procedures assist in preventing potential conflicts or accidents associated with 

aircraft using designated airspace in the U.S., including restricted airspace established for military 

activities. As described in Title 49, USC § 40101 of 49 USC, airspace management involves the 

coordination, integration, and regulation of the use of airspace. The FAA has overall responsibility for 
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managing airspace through a system of flight rules and regulations, airspace management actions, and 

ATC procedures. All military and civilian aircraft are subject to Federal Aviation Regulations. The FAA’s 

Aeronautical Informational Manual defines the operational requirements for each of the various types or 

classes of military and civilian airspace. 

FAA Job Order 7400.2J, Procedures for Handling Airspace Matters (FAA 2012), provides a listing of 

existing airspace area designations and descriptions and establishes the regulatory framework for 

obtaining SUA. In addition, FAA 1050.1E, Policies and Procedures for Considering Environmental 

Impacts (FAA 2006), establishes requirements that proponents of SUA proposals must meet prior to the 

FAA’s final decisions on granting restricted airspace. These requirements, together with Marine Corps 

Order (MCO), DON Instructions, and DoD Directives and Guidance, establish the regulatory framework 

considered in this SEIS. 

3.5.3 Approach to Analysis 

 Methodology 3.5.3.1

Impacts on airspace use are assessed by evaluating the potential effects of proposed training activities on 

the principal attributes of airspace use. Following is a discussion of the impact categories and how they 

were assessed for this proposed action: 

 Impacts on controlled and uncontrolled airspace were assessed by determining if the proposed 

action would reduce the amount of navigable airspace by creating new or expanding existing 

SUA, or by introducing temporary flight restrictions or presenting an obstruction to air 

navigation. 

 Impacts on SUA were assessed by determining the proposed action’s requirement for new SUA. 

 Impacts on en route airways were assessed by determining if the proposed action would lead to a 

change in a regular flight course or altitude or instrument procedures. 

 Impacts on airports and airfields were assessed by determining if the proposed action 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. 
 

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 non-participating civilian operations. 

FAA Western Service Area, Guam ARTCC, Marine Forces Pacific, NAVFIG, and OPNAV N98 

conducted preliminary airspace feasibility studies for all LFTRC alternatives from January to March 

2013. These studies identified potential issues to aviation within the following: 

 Guam International instrument approach procedures. 

 AAFB instrument approach procedures. 

 Standard Instrument Departures and Standard Terminal Arrivals. 

 Military Training Routes. 

 IFR/Visual Flight Rules (VFR) traffic flows and terminal operations. 

 Known but uncharted high volume routes. 

 Guam International Airport airspace. 

 AAFB airspace. 

 Existing SUA/Terminal Radar Service Area. 

 VFR Reporting Points. 
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 Impact Assessment Criteria 3.5.3.2

Based in part on FAA Job Order 1050.1E, Policies and Procedures for Considering Environmental 

Impacts (FAA 2006) and FAA Job Order 7400.2J, Procedures for Handling Airspace Matters (FAA 

2012), an action is considered to have a potential significant airspace impact if it would result in any of 

the following: 

 Reduce the amount of navigable airspace resulting in adverse aeronautical impacts to non-

participating users that could not be mitigated. 

 Create an obstruction to air navigation. 

 Assign new SUA (including Controlled Firing Areas, RAs, Warning Areas [WA], and Military 

Operations Areas) or require the modification of existing SUA that would have adverse 

aeronautical impacts that could not be mitigated. 

 Change an existing or planned IFR minimum flight altitude, a published or special instrument 

procedure, or an IFR departure procedure or require a VFR operation to change from a regular 

flight course or altitude. 

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

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

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

 Public Scoping Issues 3.5.3.3

No airspace issues were raised during scoping.  

3.6 LAND AND SUBMERGED LAND USE 

3.6.1 Definition 

There are two components relative to the discussion of land and submerged land: ownership and use. 

Submerged lands refer to ocean areas between the coast and 3 nautical miles (5.6 km) from the coast. 

Land ownership in this SEIS is generally described as federal, GovGuam or private. As applicable, 

federal lands are further characterized by the agency that has custody and control over the land, such as 

DoD or DOI. The land use assessment considers existing land use and planned land uses, both on-base 

and off-base. Background information on the history and current land tenure and management on Guam is 

provided in the 2010 Final EIS (Volume 2, Chapter 8: Land and Submerged Land Use, Section 8.1, 

Affected Environment, pages 8-1 to 8-8). Land ownership is shown in Figure 3.6.1-1.  

Table 3.6.1-1 lists the land ownership acreages presented in the 2010 Final EIS and the updates of 2013. 

The 2013 ownership information was provided by the Guam Bureau of Statistics and Plans (GBSP) for 

the Socioeconomic Impact Assessment Study (SIAS) update (Appendix D, Section 5.1.2). The Guam 

Department of Land Management has primary responsibility for compiling land ownership data. 

Additional land ownership discussion is provided in the Socioeconomics and General Resources sections 

of this SEIS.  
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Both sets of data in Table 3.6.1-1 are estimates based on Geographic Information System (GIS) analysis 

and do not represent surveyed land boundaries. GBSP confirmed there was a release of GovGuam land to 

private landowners subsequent to the 2010 Final EIS that explains the reduction in GovGuam land from 

48% to 19% of the total land area. The DON’s 2013 GIS data for federal lands and the total area are 

estimated as 35,576 acres (14,397 ha), which is less than the 2010 DON and the 2013 GBSP estimate of 

35,939 acres (14,544 ha) in Table 3.6.1-1. The parcel west of South Finegayan, referred to as the Guam 

Land Use Plan 77 parcel in the 2010 Final EIS, was released by the federal government subsequent to the 

ROD, thereby reducing federal land ownership by approximately 450 acres (182 ha). Additional land that 

was released includes segments on Route 1 and Route 4. 

Table 3.6.1-1. Guam Land Ownership 

Owner 
2010 Final EIS GBSP 2013 

Area (acres/ha) Percent Area (acres/ha) Percent 

Federal 37,088/15,009 27 35,939/14,544 27 

GovGuam 63,988/25,895 48 25,581/10,352 19 

Private  33,238/13,451 25 72,957/28,525 54 

Totals 134,314/54,355 100 134,477/54,421 100 

Note: There are discrepancies in the total Guam land area totals that are attributed to mapping errors. 

The DON is required to comply with federal land acquisition law and regulations that include the 

requirement to offer just compensation to the owner, to provide relocation assistance services and benefits 

to eligible displaced persons, to treat all owners in a fair and consistent manner, and to attempt first, in all 

instances, acquisition through negotiated purchase. A more detailed discussion of the federal land 

acquisition process is described in the SIAS, Appendix D of this SEIS. 

Background information on land use planning and available resources was provided in the 2010 Final EIS 

(Volume 2, Chapter 8: Land and Submerged Land Use, Section 8.1.1.5: Land Use, pages 8-8 to 8-17). 

This SEIS analysis was based on the following resources: 

 Existing land use beyond military installation boundaries was derived from assessments of aerial 

photographs, which served as the foundation for the figures presented in the analysis. 

 Lot boundary, ownership, acreage and other GIS data on the lands proposed for acquisition were 

from NAVFAC Pacific data files.  

 Planned land use was based on best available information for the geographic area. The primary 

references were land use plans if available because they represent community planning goals. 

Zoning laws to implement community land use plans often lag behind land use planning 

documents.  

The GBSP GIS of land use classification for land planning purposes was used if community land use 

plans were not available for a geographic area. The GBSP provided an update of the GIS files for land use 

classification (Figure 3.6.1-2). The land use classification nomenclature differs from the zoning code and 

the land use plans. 

Existing land use plans and related information include the North and Central Guam Land Use Plan 

(GBSP 2009) and the Zoning Map for the Dos Amantes Planning Area (Guam Land Use Commission 

2008). The land use plans did not share the same nomenclature but established a land use pattern to guide 

future development as shown in Figure 3.6.1-3. No land use plans were identified for the southern portion 

of the island.   
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Various sections of the zoning code were developed over time, and the most recent zoning maps were 

“adopted” in 1967. Subsequent changes to the zoning have been incremental through individual zone 

change requests or legislative initiatives. The zoning map is not current and is not based on long range 

development policies on Guam. Therefore, the GBSP land classification graphics and land use plans were 

determined to be a more accurate assessment of land use goals in the community that would guide future 

development.  

The importance of agricultural lands is described in the 2010 Final EIS (Volume 2, Chapter 8: Land and 

Submerged Land Use, Section 8.1.1.5: Land Use, Farmlands, pages 8-13 to 8-14). Preserving agricultural 

lands and promoting sustainable food production are recurrent themes in local policies. There are many 

challenges to meeting these goals, one of which is competing land uses. The land use discussions in this 

SEIS identify potential impacts to agricultural land uses. The USDA, in cooperation with GovGuam, 

designated prime and important farmlands on Guam. Important farmlands are lands that do not meet 

USDA criteria for unique or prime farmland but are considered to be farmland of statewide importance, 

based on local government criteria. The USDA farmland data have not been updated since the 2010 Final 

EIS and are shown on the land use graphics in this SEIS. Federal lands are not assigned a farmland 

designation. 

3.6.2 Regulatory Framework 

There are federal regulations guiding federal land acquisition, but they do not address land use impacts. 

Military installation master plans guide land use planning on-base, but do not dictate land use. The 

Coastal Zone Management Act provides states and territories, with federally approved coastal 

management programs, the authority to review federal activities that have a reasonably foreseeable effect 

on any land use, water use, or natural resource of the coastal zone. Federal agencies provide a consistency 

determination for proposed federal agency activities. Federal activities are reviewed for consistency with 

enforceable policies of state or territorial management programs and states or territories either concur 

with or object to the activity. If a state or territory objects to a federal agency activity, the federal agency 

may not proceed unless it determines it is prohibited from full consistency due to requirements of federal 

law.  

The Territorial Submerged Lands Act (48 USC §§ 1705 et seq.) provided for the conveyance of 

submerged lands extending 3 miles (4.8 km) seaward from the line of mean high tide owned by the U.S. 

to Guam. Nothing in the Act affects the status of submerged lands beyond the 3-mile (4.8-km) limit. The 

Act excepted certain submerged lands from conveyance to Guam, including all submerged lands owned 

by the U.S. adjacent to property owned by the U.S. above the line of mean high tide. The Act also 

reserves various rights of the U.S. that remain unaffected by the congressional conveyance of these 

submerged lands. Specifically, the President retains the right to establish to establish naval defensive sea 

areas and naval airspace reservations around and over the island of Guam when deemed necessary for 

national defense, and the U.S. retains all of its navigational servitude and rights in and powers of 

regulation and control of these conveyed submerged lands and the overlying navigable waters for the 

constitutional purposes of commerce, navigation, national defense, and international affairs.  

The National Wildlife Refuge System Administration Act (16 USC §§ 668dd-668ee) establishes a 

unifying mission for the National Wildlife Refuge System, a process for determining compatible uses of 

refuges, and a requirement for preparing comprehensive conservation plans. The Act states that the 

mission of the Refuge System is to administer a national network of lands and waters for the 

conservation, management, and where appropriate, restoration of the fish, wildlife, and plant resources 

and their habitats within the United States for the benefit of present and future generations of Americans. 
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The Act authorizes the Secretary of Interior, under such regulations as he/she may prescribe, to “permit 

the use of any area within the System for any purpose, including but not limited to hunting, fishing, public 

recreation and accommodations, and access whenever he/she determines that such uses are compatible 

with the major purposes for which such areas were established.” The Guam NWR is part of the System, 

and any new uses of the Refuge associated with the proposed action must be compatible with the mission 

of the System and the purposes of the Refuge. Section 3.8.1.2 in this SEIS identifies the purposes for 

which the Guam NWR was established, and Section 5.5.8.2 describes the potential impacts to the Guam 

NWR. 

Marine Protected Areas are described under Section 3.9.1.4 and the potential impacts are described in 

Marine Biological Resources impact sections of this SEIS. 

The GovGuam regulates land uses through a system of zone and subdivision variances (permitting) that 

may require formal public participation (and notice), and environmental/economic assessment 

considerations by the Guam Land Use Commission and Guam Seashore Protection Commission. The 

commissions consider land use trends (usually their past decisions) in an effort to be consistent and 

minimize harm to adjacent or nearby landowners.  

Community master plans and associated zoning codes are adopted to guide development to meet 

community long-term planning goals. There is typically a lag time in adopting new codes subsequent to 

approval of a master plan. Therefore, the master plan initiatives may not be immediately enforceable. 

Federal land uses are not subject to local zoning laws.  

Military land use constraints are established in the interest of public health and safety, including explosive 

safety quantity-distance (ESQD) arcs, noise contours, or Air Installation Compatible Use Zone (AICUZ) 

noise and safety guidelines. Military land use also considers conservation aspects such as the Guam 

NWR. The land use impact analysis in this SEIS identifies existing and potential land use 

incompatibilities but refers the reader to other SEIS resource sections that specifically address the 

significance of the impact from a regulatory perspective. The land use analysis focuses primarily on 

whether the proposed action would impact existing or future land uses off-base. 

3.6.3 Approach to Analysis 

 Methodology 3.6.3.1

The approach to analysis for land and submerged land use was described in the 2010 Final EIS (Volume 

2, Chapter 8: Land and Submerged Land Use, Section 8.2: Environmental Consequences, pages 8-56 to 8-

58). The 2010 Final EIS described two components to the analysis: (1) land/submerged land ownership, 

and (2) land/submerged land use. Similar to the 2010 Final EIS approach, all land and submerged land 

use impacts are considered long-term impacts and are described under the operation phase. Construction-

phase impacts are described as “no impact” throughout this SEIS. This SEIS assessment differs from the 

2010 Final EIS in the following respects: 

 Land ownership impacts are addressed in the Socioeconomics and General Resources sections. 

 The land use impact assessment criteria have been modified (see Section 3.6.3.2 of this SEIS). 

Best available data on existing land uses and community plans were used to describe the affected 

environment and were compared to the action alternative’s land use data. The analysis was based on best 

available published data and did not include field verification or government records review. 
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 Impact Assessment Criteria 3.6.3.2

The following impact assessment criteria for land and submerged land use impacts are evaluated in this 

SEIS: 

 Incompatibility with current or planned land/submerged land use – incompatibility could result 

when off-base land uses would be constrained by the proposed action.  

 New restrictions on public access to land and submerged land – restricting public (non-federal) 

access or increasing the restrictions on existing access to land or submerged land could result in 

adverse impacts if access to a community-valued land use would be affected.  

 Change in an existing land use that is valued by the community – when the proposed action 

reduces or eliminates an existing land use that is unique or important to the community, there 

could be a significant land use impact.  

It is important to note that land use changes affect other resource areas, including but not limited to 

recreational resources, terrestrial biological resources, noise, and socioeconomics and general services. 

These impacts are considered indirect impacts under the land and submerged land use analysis but direct 

impacts under other affected resources. The land and submerged land use environmental consequences 

section refers readers to the relevant resource sections of this SEIS for the impact analysis when a 

potential land use incompatibility is identified. 

 Public Scoping Issues 3.6.3.3

The scoping comments/concerns regarding land and submerged land use are summarized as follows: 

 The International Raceway Park is an important land use that should be retained. 

 New access roads in the NAVMAG area could induce public access to these areas with potential 

adverse impacts, such as vandalism, illegal dumping and increased wildfires. 

 Public access should be retained for Marbo Cave, Mount Lamlam, and Mt. Jumullong. 

 Firing ranges should be located away from populated areas. 

 Avoid imposing new access restrictions to DoD or GovGuam submerged lands. 

In addition, USFWS recommended eliminating the LFTRC alternative at NWF for a number of reasons, 

including that the alternative would compromise the ability of USFWS to carry out critical conservation 

and education actions. 

3.7 RECREATIONAL RESOURCES 

3.7.1 Definition 

The definition of recreational resources in this SEIS remains unchanged from the definition described in 

the 2010 Final EIS (Volume 2, Chapter 9: Recreational Resources, Section 9.1.1: Definition of Resource, 

page 9-1). Recreational uses may include any type of outdoor activity in which area residents, visitors, or 

tourists participate. Typically (though not exclusively) focused on weekends, holidays, or vacation 

periods, such activities may include hiking, fishing, beachcombing, spelunking, boating, and organized 

team sports. There are various man-made recreational resources in urban and semi-rural settings around 

the island of Guam. These include parks, monuments, historical and cultural points of interest, and sports 

fields. 
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3.7.2 Regulatory Framework 

Many of Guam’s recreational resources are managed by the Guam Department of Parks and Recreation 

(GDPR), which administers approximately 70 public parks and recreational facilities, including beach 

parks, community parks, skate parks, historic parks, baseball fields, a baseball stadium, a sports complex, 

tennis courts, and two public pools. All other community centers and parks are managed by the 19 village 

mayors on the island who work closely with the GDPR. The GDPR also runs sports leagues and provides 

opportunities for swimming and tennis lessons, among other activities. 

In addition to local requirements, marine recreational activities on federal submerged lands are governed 

by policies identified in the Guam Submerged Lands Management Plan, which references command 

instructions, policies, and applicable local regulations. Furthermore, the Guam Coastal Management 

Program enforceable policy for recreational resources states that the “Government of Guam shall 

encourage development of varied types of recreational facilities located and maintained so as to be 

compatible with the surrounding environment and land uses, adequately serve community centers and 

urban areas and protect beaches and such passive recreational areas as wildlife, marine conservation and 

marine protected areas, scenic overlooks, parks, and historical sites. Developments, activities and uses 

shall also comply with the Guam Recreational Water Use Management Plan.”  

To the maximum extent practicable, all proposed land uses will be consistent with the Guam Coastal 

Management Program recreation policy through DON coordination with GovGuam via the Coastal Zone 

Management Act. The DON recognizes that a number of recreational sites within DoD installations serve 

as a resource to the public, but consistent with local policy, decisions that may increase recreational 

activities must be weighed against the need to protect natural and cultural resources. 

3.7.3 Approach to Analysis 

 Methodology 3.7.3.1

Information on recreational resources and public access on Guam was collected through various sources 

of data including the following: 

 Guam Comprehensive Outdoor Recreation Plan Update (2006) 

 Final Guam Coastal Management Plan – Section 309 Assessment and Strategy (2011) 

 GIS 

 Literature review 

 Personal communications 

Information from other sources defined the scope of the project review and informed the framework of 

analysis. These sources included: 

 2010 Final EIS (including potential mitigation measures) 

 2010 Final EIS ROD 

 March 2012 public scoping report and comments 

 November 2012 public scoping and comments 

Consistent with the definition and criteria for an SEIS, this recreational resource analysis focuses its 

review on project areas and project description features that have changed since the ROD was signed for 

the 2010 Final EIS. This environmental review also identifies any changes that have occurred to 

recreational resources on Guam in the intervening years, and discusses the consequences of implementing 

the SEIS proposed action on those changed resources. 
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 Impact Assessment Criteria 3.7.3.2

To preserve consistency with the 2010 Final EIS, the same determinations of significance were used in 

this SEIS. The proposed action and alternatives would cause a significant impact on recreational 

resources if they: 

 Would impede access to recreational resources. 

 Would substantially reduce recreational opportunities. 

 Would cause substantial conflicts between recreational users. 

 Would cause substantial physical deterioration of recreational resources. 

For this SEIS, an overarching factor applied to all the alternatives analyses was the proposed reduction in 

the number of Marines and dependents coming to Guam compared to the numbers described in the 2010 

Final EIS (see Chapter 1 of this SEIS). There is typically a direct relationship between impacts on 

recreational resources and increase or decrease in population.  

Similar to the proposed alternatives described in the 2010 Final EIS, recreational facilities would be 

constructed as part of the proposed action to meet the needs of on-base personnel and dependents. These 

recreational facilities, while not necessarily open to the public, would assist in minimizing island-wide 

impacts to recreational resources by providing additional recreational options in the aggregate for both 

residents of, and visitors to, Guam.   

Where applicable, indirect and secondary impacts (such as increased demand for substitute recreational 

resources due to new SDZs and the introduction of LFTRC noise to currently serene recreational spots) 

were filtered through the impact assessment criteria above. 

 Public Scoping Issues 3.7.3.3

The scoping comments/concerns regarding recreational resources are summarized as follows: 

 Concerns regarding the loss of Guam International Raceway if Route 15 is chosen as the LFTRC 

preferred alternative. 

 Potential impacts to Ritidian Point if NWF is selected as the LFTRC preferred alternative. 

 General concerns about public access to the shoreline and access limitations to offshore fishing, 

diving, and boating areas. 

3.8 TERRESTRIAL BIOLOGICAL RESOURCES 

3.8.1 Definition 

The terrestrial biological resources analysis focuses on species and vegetation communities that are 

important to the function of biological systems, of special public importance, or are protected under 

federal or local law or statute. For the purposes of this document, terrestrial biological resources are 

divided into four categories: vegetation communities, terrestrial conservation areas, wildlife, and special-

status species. Species mentioned in this section are described using the common name when there is an 

accepted English common name. Scientific and Chamorro names can be found in Appendix F, Biological 

Resources. 

 Vegetation Communities 3.8.1.1

The vegetation communities that are assessed in this SEIS were described in the 2010 Final EIS (Volume 

2, Chapter 10: Terrestrial Biological Resources, Section 10.1.1.1: Vegetation Communities, pages 10-1 to 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Draft April 2014 

3-40 

10-6). However, for the purposes of this SEIS there have been some minor changes in the naming of 

vegetation categories. Two separate naming systems have been previously used to describe the vegetation 

of the areas on Guam addressed in this SEIS. The vegetation categories of AAFB are based on a relatively 

recent, detailed installation-wide vegetation mapping study (AAFB 2008a). Vegetation categories for 

DON installations and private lands are from a variety of sources, primarily U.S. Forest Service (USFS) 

(2006), which are listed in Chapters 4 and 5 on each figure depicting vegetation communities. Table 

3.8.1-1 provides a summary of the vegetation categories previously used for describing the vegetation 

communities on Guam and the corresponding category used in this SEIS. The most important vegetation 

communities on Guam serving as habitat for native wildlife species, including special-status species, are 

primary limestone forest (‘primary’ indicating the vegetation was probably never cleared and is 

dominated by native species), secondary limestone forest, ravine forest in southern Guam, and wetlands. 

Primary limestone forests in particular are important since they retain the functional components of native 

forest (e.g., large native trees, high canopy closure, that provide habitat for native species, particularly 

special-status species). Limestone forest communities are more vulnerable to disturbance and loss 

because they recover much more slowly due to the relative dry habitat and shallow soils which when 

damaged are sometimes irreversible (Clements et al. 2006; Tang et al. 2011). 

Table 3.8.1-1. Vegetation Categories used in this SEIS 

AAFB Categories
(1)

 
DON Installations and 

Private Lands Categories
(2)

 
SEIS Categories 

 Eugenia Forest 

 Neisosperma Forest 

 Mixed Limestone Forest-Plateau/Primary 

 Mixed Limestone Forest-Toe Slope/ Primary 

 Mixed Limestone Forest-Foreslope 

 Primary Limestone Forest 

 Limestone Forest (assumed 

primary when not categorized 

as secondary or disturbed) 

 Halophytic/Xerophytic Scrub 

Primary Limestone Forest 

 Disturbed Limestone Forest 

 Mixed Limestone Forest-Plateau/ Secondary 

 Vitex-Closed Canopy 

 Vitex-Open Canopy 

Secondary Limestone Forest 

(includes the limestone forest, 

disturbed category) 

Secondary Limestone 

Forest 

(none comparable) Ravine Forest Ravine Forest 

(none comparable) Tangantangan (Leucaena) Tangantangan 

Coconut Plantation Coconut Plantation Coconut Plantation 

Casuarina Forest Casuarina Forest Casuarina Forest 

(none comparable) Forested Wetland Forested Wetland 

(none comparable) Herbaceous Wetland Herbaceous Wetland 

 Mixed Herbaceous Scrub 

 Ochrosia Edge 

 Hibiscus-Leucaena 

 Hibiscus Scrub 

 Mixed Herbaceous Scrub 

 Scrub Forest 

 Other Shrub/Grass 

Herbaceous Scrub 

(none comparable) Savanna Savanna 

(none comparable) Agriculture Agriculture 

 Backstrand/Rock 

 Forestrand/Sand 

 Strand/Rock 

Strand Strand 

(none comparable) Barren Barren 

Developed Land Developed Developed 
Sources: (1)AAFB 2008a; (2)USFS 2006. 
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 Terrestrial Conservation Areas 3.8.1.2

Terrestrial conservation areas are areas formally designated and managed by the DoD or other 

government agencies for the purpose of conservation or restoration of natural resources. These resources 

typically include threatened, endangered, or rare species or biotic communities, or areas of particularly 

valuable or unique habitat for such species or communities. As depicted on Figure 3.8.1-1 and 

summarized in Table 3.8.1-2, terrestrial conservation areas include: 

 Conservation areas set aside by GovGuam. 

 Ecological Reserve Areas (ERAs) and Natural Areas designated by the DoD. 

 Mitigation areas resulting from consultation with USFWS under section 7 of the federal ESA. 

 Guam NWR. 

 NWR Overlay (Overlay Refuge) lands. 

Table 3.8.1-2. Guam Terrestrial Conservation Areas 

Name 
Area 

(acres [ha]) 

Management 

Plan 
General Description 

GovGuam
(1)

 

Bolanos Conservation 

Area 
2,854 (1,155) 

No 

Established by GovGuam in 1999 for 

conservation of habitat for the potential 

restoration of Species of Greatest Conservation 

Need as identified in Guam’s Comprehensive 

Wildlife Conservation Strategy. 

Anao Conservation Area 764 (309) 

Cotal Conservation Area 662 (244) 

Federal – DOI 

Guam NWR* 

385 (156) 

(terrestrial 

portion) 

Yes
(2)

 

Established in 1993 in response to the 1984 

listing of six species as endangered under the 

ESA. The Refuge purposes are to: 

 conserve ESA-listed species; 

 develop, advance, manage, conserve, and 

protect fish and wildlife resources; 

 use the area as an inviolate sanctuary, or for 

any other management purpose, for 

migratory birds; and 

 provide for incidental fish and wildlife-

oriented recreational development,  the 

protection of natural resources, and the 

conservation of endangered or threatened 

species. 

Federal – DoD 

Overlay Refuge 21,690 (8,778) Yes
(3)

 

Established in 1994 by Cooperative Agreements 

between the Navy, Air Force, and USFWS for a 

coordinated program centered on the protection 

of endangered and threatened species and other 

native flora and fauna, maintenance of native 

ecosystems, and the conservation of native 

biological diversity. The primary purpose of the 

lands within the Overlay Refuge is to support the 

national defense missions of the Navy and Air 

Force. See text for further details. 
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Name 
Area 

(acres [ha]) 

Management 

Plan 
General Description 

Haputo ERA 180 (73) Yes
(4)

 

Established to protect two biological units: 

 180-acre (73-ha) terrestrial unit encompassing 

a remnant native limestone forest that 

provides habitat for native forest species. 

 72-acre (29-ha) marine unit, which includes 

Pugua Patch Reef (or Double Reef), a 

valuable fringing reef, providing a nursery for 

marine species of commercial and 

recreational fishery value. 

Orote Peninsula ERA 30 (12) Yes
(5)

 

Established to protect two biological units: 

 30-acre (12-ha) terrestrial unit encompasses a 

remnant native limestone forest that provides 

habitat for native forest species.  

 133-acre (54-ha) marine unit provides nursery 

for marine species of commercial and 

recreational fishery value.  

Pati Point Natural Area
(8)

 750 (303) No 

The primary purpose of the natural area is to 

protect the natural diversity of the native flora 

and fauna, and serve as an outdoor classroom for 

research. Access to the area is highly restricted to 

protect the natural resources, and is allowed only 

with the permission of AAFB. 

Area 50
(6)

 59 (24) No 

Established to provide ecosystem restoration 

through the removal and exclusion of introduced 

species (e.g., brown treesnake and ungulates) and 

the reestablishment and propagation of native 

species, with focus on the reintroduction of 

native forest bird species.  

Ungulate Exclosures
(7)

 628 (254) No Conservation measures from the ROD and 

section 7 consultation for proposed establishment 

and operation of an Intelligence, Surveillance, 

and Reconnaissance, and Strike Capability at 

AAFB NWF. 

Habitat Management Unit 

(HMU)
(7)

 
135 (55) No 

USGS Brown Treesnake 

Research Exclosure
(3)

 
12 (4.8) No 

The USGS Brown Treesnake Project has been 

conducting research pertaining to brown 

treesnake population dynamics and life history, 

as well as brown treesnake barrier technology on 

AAFB. 

Notes: *376 acres (152 ha) is designated critical habitat for the Mariana crow, Mariana fruit bat, and Guam Micronesian 

kingfisher. 

Sources:  (1)Guam Division of Aquatic and Wildlife Resources (GDAWR) 2006; (2)USFWS 2009; (3)JRM 2013; (4)NAVFAC 

Marianas 2010a; (5)NAVFAC Marianas 2010b; (6)Morton et al. 2000; (7)Air Force 2006, USFWS 2006b; (8)AAFB 

2008b. 

Guam NWR, Critical Habitat, and Overlay Refuge Lands 

The Guam NWR was established in 1993 in response to the 1984 listing of six species as endangered 

pursuant to the ESA. In 2004, the USFWS designated critical habitat under the ESA for three of these 

species: Mariana fruit bat, Guam Micronesian kingfisher, and Mariana crow. The 376 terrestrial acres 

(152 ha) of the Guam NWR (Ritidian Unit) is the only designated critical habitat on Guam.   
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The purpose for which a refuge is established or acquired is of key importance in refuge planning. 

Purposes form the foundation for planning and management decisions. The purposes of a refuge are 

specified in or derived from the law, proclamation, executive order, agreement, public land order, 

donation document, or administrative memorandum establishing, authorizing, or expanding a refuge, 

refuge unit, or refuge subunit. At the time of establishment, USFWS policy did not require a notice to be 

posted in the Federal Register. According to the USFWS, the best record regarding establishment of the 

Guam NWR is the Final Environmental Assessment for the Proposed Guam National Wildlife Refuge and 

associated Finding of No Significant Impact (USFWS 2009). The Guam NWR’s authorizing authorities 

most relevant to the four principle reasons the Guam NWR was established are the ESA, Fish and 

Wildlife Act, Migratory Bird Conservation Act (now known as Migratory Bird Treaty Act), and Refuge 

Recreation Act. Drawing from this record and USFWS (2009), the purposes of the Guam NWR (Ritidian 

Unit) are: 

 “…to conserve (A) fish or wildlife which are listed as endangered species or threatened species 

under the ESA, or (B) plants…” 16 USC § 1534 (ESA). 

 “…for the development, advancement, management, conservation, and protection of fish and 

wildlife resources...” 16 USC § 742f(a)(4) (Fish and Wildlife Act of 1956). 

 “…for use as an inviolate sanctuary, or for any other management purpose, for migratory birds.” 

16 USC § 715d (Migratory Bird Conservation Act). 

 “…suitable for (1) incidental fish and wildlife-oriented recreational development, (2) the 

protection of natural resources, (3) the conservation of endangered species or threatened 

species…” 16 USC § 460k-460k-4 (Refuge Recreation Act, as amended). 

In 1994, Cooperative Agreements were signed between the Navy, Air Force, and USFWS to establish an 

Overlay Refuge (Air Force and USFWS 1994; DON and USFWS 1994). The 1994 Cooperative 

Agreements document a commitment by the Navy, Air Force, and USFWS for a coordinated program 

centered on the protection of endangered and threatened species and other native flora and fauna, 

maintenance of native ecosystems, and the conservation of native biological diversity in cooperation with 

Guam Division of Aquatic and Wildlife Resources (GDAWR), recognizing that the primary purpose of 

lands within the Overlay Refuge is to support the national defense missions of the Navy and Air Force. 

The Overlay Refuge includes approximately 21,690 acres (8,778 ha) on lands administered by the DoD.  

The purposes of the Overlay Refuge lands (Navy and Air Force Overlay Units) are separate from the 

purposes of the Ritidian Unit. The following purposes for the Overlay Refuge units are specified in the 

establishing Cooperative Agreements (Air Force and USFWS 1994; DON and USFWS 1994; USFWS 

2009): 

 “…to conserve (A) fish or wildlife which are listed as endangered species or threatened 

species…or (B) plants… (C) the ecosystems upon which endangered species and threatened 

species depend...” 16 USC § 1534 (ESA). 

 “…shall be administered by him (Secretary of the Interior) directly or in accordance with 

cooperative agreements… and in accordance with such rules and regulations for the conservation, 

maintenance, and management of wildlife, resources thereof, and its habitat thereon...” 16 USC 

664 (Fish and Wildlife Coordination Act). 

 “…for the development, advancement, management, conservation, and protection of fish and 

wildlife resources” 16 USC § 742f(a)(4) (Fish and Wildlife Act of 1956). 
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 “…for the benefit of the United States Fish and Wildlife Service, in performing its activities and 

services. Such acceptance may be subject to the terms of any restrictive or affirmative covenant, 

or condition of servitude, if such terms are deemed by the Secretary to be in accordance with law 

and compatible with the purposes for which acceptance is sought.” 16 USC § 742f(b)(1) (Fish 

and Wildlife Act of 1956). 

 “…(1) Incidental fish and wildlife-oriented recreational development, (2) the protection of natural 

resources, (3) the conservation of endangered species and threatened species.” 16 USC 460k-l 

(Refuge Recreation Act). 

 “…the Secretary…may accept and use…donations of…real…property. Such acceptance may be 

accomplished under the terms and conditions of restrictive covenants imposed by the donors...” 

16 USC 460k-2 (Refuge Recreation Act). 

 “To ensure that (Air Force and Navy) lands within the Guam National Wildlife Refuge remain 

available for the use of the (Air Force and Navy) to carry out its responsibilities to organize, 

supply, equip, train, service, mobilize, demobilize, administer, and maintain forces.” 10 USC 

8013. 

As discussed previously, in October 2004, the USFWS designated 376 acres (152 ha) of land as critical 

habitat for the Guam Micronesian kingfisher, Mariana crow, and Mariana fruit bat on the Ritidian Unit of 

the Guam NWR in northern Guam. Overlay Refuge lands were excluded from this designation in northern 

and southern Guam. Air Force lands were excluded under section 4(a)(3) of the ESA based on the Air 

Force’s Integrated Natural Resources Management Plan (INRMP) for AAFB. The DON lands were 

excluded under section 4(b)(2) of the ESA based upon a determination by the Secretary of Interior that 

the benefits of excluding these lands, including benefits to national security and existing management 

plans and conservation efforts, outweighed the benefits of designating them as critical habitat. 

 Wildlife 3.8.1.3

For the purposes of this SEIS, this category includes invertebrates, fish, amphibians, reptiles, mammals, 

and birds, including native bird species protected under the Migratory Bird Treaty Act (MBTA), with the 

exception of those special-status species described in Section 3.8.1.4 below. 

To address the importance and problems associated with the introduction of non-native species to Guam 

and their impacts on native species, the wildlife discussion addresses both native and non-native species. 

Brief descriptions and life history information for wildlife species of special interest can be found in the 

2010 Final EIS (Volume 9, Appendix G, Chapter 2: Biological Resources, Section 2.2.1: Species Profiles, 

pages G-2-3 to G-2-36).  

A major factor in the current occurrence and distribution of all wildlife, including ESA- and Guam-listed 

species, is the presence of the brown treesnake. The brown treesnake impacts the economy, human health, 

and island ecology of Guam. It should be noted that the presence of the brown treesnake effectively 

eliminates much of the existing undeveloped areas on Guam as suitable habitat for native wildlife species, 

particularly special-status species. Further information on the brown treesnake is provided in the 2010 

Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.1.2: Wildlife, pages 10-6 

to 10-7). 

 Special-Status Species 3.8.1.4

Special-status species include: (1) those species listed as threatened or endangered, and associated critical 

habitat, under the federal ESA; (2) candidates for ESA listing; (3) those designated by legislative 

authority in the Territory of Guam as endangered or threatened under the Guam ESA; and (4) Species of 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Draft April 2014 

3-46 

Greatest Conservation Need (SOGCN) as identified in Guam’s Comprehensive Wildlife Conservation 

Strategy (CWCS). Brief descriptions and life history information for ESA-listed and candidate species, 

and Guam-listed species can be found in the 2010 Final EIS (Volume 9: Appendix G, Chapter 2: 

Biological Resources, Section 2.2.1: Species Profiles, pages G-2-3 to G-2-36). 

3.8.2 Regulatory Framework 

 Federal ESA (16 USC §§ 1531–1544) 3.8.2.1

Enacted in 1973, the purpose of the ESA is to conserve the ecosystems upon which endangered and 

threatened species depend and to provide a program for the conservation of such endangered and 

threatened species. Endangered species “means any species which is in danger of extinction throughout 

all or a significant portion of its range other than a species of the Class Insecta determined by the 

Secretary (of Interior or Commerce, as appropriate) to constitute a pest whose protection under the 

provisions of this chapter would present an overwhelming and overriding risk to man” (16 USC § 

1532(8)).” Threatened species “means any species which is likely to become an endangered species 

within the foreseeable future throughout all or a significant portion of its range” (16 USC § 1532(20)). 

Section 7 of the ESA outlines the procedures for federal interagency cooperation to conserve federally 

listed species and designated critical habitats.  

Section 7 Consultation Process 

Section 7(a)(2) imposes upon federal agencies a procedural and substantive obligation whenever they 

authorize, fund, or implement an action. federal agencies comply with the legal requirements of section 

7(a)(2) and the implementing regulations, when triggered, by consulting with the USFWS or National 

Marine Fisheries Service (NMFS), as appropriate, and avoiding those actions that are likely to jeopardize 

listed species or adversely modify those species’ designated critical habitat (16 USC § 1536(a)(2)). In 

fulfilling these requirements, each agency shall use the best scientific and commercial data available.  

Jeopardy 

Under the USFWS’s implementing regulations, “jeopardize the continued existence of” means “to engage 

in an action that reasonably would be expected, directly or indirectly, to reduce appreciably the likelihood 

of both the survival and recovery of a listed species in the wild by reducing the reproduction, numbers, or 

distribution of that species” (50 CFR § 402.02). While the jeopardy analysis requires considering both the 

likely effect of the proposed action on the survival of the species as well as the likely effect on recovery, 

in exceptional circumstances, impacts to recovery alone could warrant a jeopardy finding. As further 

discussed in this section below, the BO issued by the USFWS must contain a determination of whether 

the effects of the proposed action, taken together with cumulative effects, are likely to jeopardize the 

species as a whole (50 CFR § 402.14(g)(4)). 

Adverse Modification of Critical Habitat 

Critical habitat is defined in section 3 of the ESA as specific areas that are within or outside the 

geographic area occupied by a species at the time it is listed that contain physical or biological features 

essential to the conservation of the species, and that may require special management considerations or 

protection (16 USC § 1532(5)). Current regulations promulgated by the USFWS and NMFS defined 

“destruction or adverse modification” as “direct or indirect alteration that appreciably diminishes the 

value of critical habitat for both the survival and recovery of a species. Such alterations include, but are 

not limited to, alterations adversely modifying any of those physical or biological features that were the 

basis for determining the habitat to be critical” (50 CFR § 402.02). Section 7(a)(2) of the ESA does not 
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bar the mere loss of some critical habitat, unless the loss satisfies the statutory threshold. Interpretation of 

the legal standard for determining adverse modification is problematic; however, as a result of federal 

appellate court decisions which have struck down the current regulatory definition of “destruction or 

adverse modification.” Therefore, referring back to ESA, adverse modification can occur when the 

proposed action appreciably reduces the likelihood of species recovery. While the USFWS and NMFS 

have not yet revised this regulatory definition in light of these court decisions, the USFWS has issued the 

following interim guidance which underlies the relevant analysis in Chapter 5 of this SEIS: 

 Discuss the entire designated critical habitat area in terms of the biological and physical features 

that are essential to the conservation (discussion of “survival” in this and other sections of the 

adverse modification analysis is not appropriate) of the species. The analysis should identify and 

discuss the primary constituent elements of the critical habitat. 

 Describe how the primary constituent elements essential to the conservation of the species are 

likely to be affected and, in turn, how that will influence the function and conservation role of the 

affected critical habitat unit. 

 Discuss whether, with implementation of the proposed federal action, critical habitat would 

remain functional (or retain the current ability for the primary constituent elements to be 

functionally established) to serve the intended conservation role for the species (USFWS 2004b). 

Informal and Formal Consultation 

The consultation process is divided into informal and formal consultation. The informal consultation 

process: (1) clarifies whether and what listed, proposed, and candidate species or designated or proposed 

critical habitats may be in the action area; (2) determines what affect the action may have on these species 

or critical habitat; (3) explores ways to modify the action to reduce or remove adverse effects to the 

species or critical habitats; (4) determines the need to enter into formal consultation for listed species or 

designated critical habitat, or conference for proposed species or proposed critical habitats; and (5) 

explores the design or modification of an action to benefit the species. If a federal agency determines 

through the informal consultation process, through its own analysis, or the preparation of a Biological 

Assessment (BA), that its proposed action is likely to adversely affect listed species or critical habitat, 

then formal consultation is required. Formal consultation is a process between the regulator and the 

federal agency that commences with the federal agency's written request for consultation under ESA 

section 7(a)(2) and concludes with the regulator’s issuance of a BO under ESA section 7(b)(3).  

In order to evaluate the effects of a proposed action on a listed species or critical habitat, a federal agency 

must initially determine what species or critical habitat is/are present in the action area. The action area 

comprises “all areas to be affected directly or indirectly by the federal action and not merely the 

immediate area involved in the action (50 CFR § 402.02).” For major construction activities such as the 

proposed action in this SEIS, the DON must communicate with USFWS or NMFS, as appropriate, in 

writing to identify the species that are present in the action area. As part of this identification process for 

the proposed action, the DON and the USFWS discussed whether the Section 7 consultation process 

should continue to include those ESA-listed species which are extirpated from the action area, which in 

this instance comprises the entire island of Guam. The USFWS defines an extirpated species as a species 

no longer surviving in regions that were once part of its range (USFWS 2013c). However, they are not 

extinct and exist in other parts of the world; they may also be found in zoos or aquaria.  

The DON initiated this discussion given its inability to identify any legal authority which would require 

consultation on extirpated listed species. Acknowledging that current regulations and published USFWS 

guidance do not specifically address extirpated species, the USFWS advised the DON that consultation on 
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effects to currently extirpated species is not unprecedented and is appropriate in this instance as the 

effects of the proposed action are likely to persist and overlap the period when reintroduction of the 

currently extirpated species on Guam is reasonably certain to occur and the species are likely to be 

exposed to the effects of the proposed action should it be implemented. The USFWS further noted that the 

situation regarding the proposed action could be distinguished from a project that would be completed in 

the near term and where the effects of the action are not likely to persist and overlap the period when 

reintroduction of the currently extirpated species is reasonably certain to occur. In such instances, 

consultation may not need to include extirpated species.  

On September 8, 2010, the USFWS issued its BO for the preferred alternative in the 2010 Final EIS 

(USFWS 2010b). In April 2013, the DON requested reinitiation of consultation on that 2010 BO and 

prepared a BA analyzing the potential impacts on ESA-listed species and designated critical habitat under 

the jurisdiction of the USFWS from DON actions addressed in the 2010 Final EIS which remain final 

under the September 2010 ROD and either are under construction or could begin construction prior to 

completion of this SEIS and the issuance of a new ROD (expected in 2015) (DON 2013). As stated in 

Chapters 1 and 2 of this SEIS, based on adjustments proposed in the Marine Corps realignment plans, the 

DoD adopted a new force posture in the Pacific providing for a materially smaller force on Guam. Those 

adjustments prompted the DON's review of the major actions previously planned for Guam, as assessed in 

the 2010 Final EIS, and approved in the ROD and addressed in the 2010 BO. This review concluded that 

while some actions remain unchanged as a result of the smaller force size, others, such as the cantonment 

and family housing areas, could significantly change as a result of the modified force. The DON has 

opted to reinitiate Section 7 consultation with the USFWS for both those actions which remain final (i.e., 

2010 ROD) and not subject to further analysis and those actions which are part of the 2012 Roadmap 

Adjustments (this SEIS).  

As a result of the proposed action assessed in this SEIS (which modifies the action addressed in the 2010 

BO), the DON will reinitiate Section 7 consultation with the USFWS. As part of the SEIS process, the 

DON will prepare a BA in accordance with Section 7 of the ESA to analyze the potential impacts of the 

proposed action on ESA-listed species and critical habitat. A BA is information prepared by, or under the 

direction of, a federal agency (e.g., the DON) to determine whether a proposed action is likely to: (1) 

adversely affect listed species or designated critical habitat; (2) jeopardize the continued existence of 

species that are proposed for listing; or (3) adversely modify proposed critical habitat (50 CFR § 402.02 

and § 402.12). For the BA, the DON will adopt the analytical framework set forth in the BO issued by the 

USFWS for the preferred alternative in the 2010 Final EIS (USFWS 2010b). This framework is discussed 

in Section 3.1.3.2 below. The USFWS will then issue a BO which will include: (1) the opinion of the 

USFWS as to whether or not a federal action is likely to jeopardize the continued existence of listed 

species, or result in the destruction or adverse modification of designated critical habitat; (2) a summary 

of the information on which the BO is based; and (3) a detailed discussion of the effects of the action on 

listed species and designated critical habitat (50 CFR § 402.02 and § 402.14(h)). 

Candidate Species 

A candidate species is a plant or animal species for which the USFWS has sufficient information on file 

regarding biological vulnerability and threats to support a proposal to list it as endangered or threatened 

under the ESA but has not yet developed a proposed listing regulation based on the most recent candidate 

review (USFWS 2013b). As a result of litigation, the USFWS has developed a multi-year listing work 

plan (work plan) for species listed on the 2010 Candidate Notice of Review to determine if they should be 

added to the Federal Lists of Endangered and Threatened Wildlife and Plants (USFWS 2013a). The work 
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plan lists six species for Guam, four of which currently occur on Guam (i.e., Mariana eight-spot butterfly, 
fragile tree snail, Guam tree snail, and humped tree snail) and two that are extirpated and do not currently 
occur on Guam (i.e., Pacific sheath-tailed bat [USFWS 2012a] and Mariana wandering butterfly [USFWS 
2012b]) (USFWS 2013b). The USFWS work plan specifies that these species will be proposed for listing 
(if warranted) and designation of critical habitat will be proposed (if prudent and determinable) in 
FY2014 and a final listing and critical habitat determination in FY2015 (USFWS 2013a). The BA under 
development by the DON for the proposed action will address candidate species. 

 Guam ESA (Guam Public Law 15-36; 5 Guam Code Annotated § 63205(c)) and 3.8.2.2
Comprehensive Wildlife Conservation Strategy 

The Guam ESA was passed on June 18, 1979, and provides protection to both Guam-listed and federally 
listed threatened and endangered species on Guam. The purpose of the Guam ESA is to protect 
ecosystems that provide habitat to threatened and endangered species and provide a conservation program 
for such species. 

Guam has also prepared a CWCS that identifies SOGCN on Guam. The primary goal of the CWCS is to 
provide for the effective management, preservation, protection, and restoration of the island’s natural 
resources, especially SOGCN, now and for the future. The GDAWR is the lead agency in the 
management of Guam’s natural resources. This includes all management activities associated with aquatic 
and terrestrial fauna (GDAWR 2006). 

 Migratory Bird Treaty Act (16 USC § § 703–712) 3.8.2.3

The MBTA of 1918 is the primary legislation in the U.S. established to conserve migratory birds. The 
MBTA prohibits the taking, killing, or possessing of migratory birds unless permitted by regulation. It 
implements the U.S.’ commitment to four bilateral treaties, or conventions, for the protection of a shared 
migratory bird resource. The prohibition applies to birds included in the respective international 
conventions between the U.S. and Great Britain, the U.S. and Mexico, the U.S. and Japan, and the U.S. 
and the Soviet Union (now Russia). The current list of species protected under the MBTA was released in 
March 2010 (USFWS 2010a).  

For migratory birds, the MBTA prohibits the taking, killing, or possession of migratory birds unless 
permitted by regulation. The 2003 National Defense Authorization Act (NDAA) provides that the 
Secretary of the Interior shall exercise his/her authority under the MBTA to prescribe regulations to 
exempt the Armed Forces from the incidental taking of migratory birds during military readiness 
activities authorized by the Secretary of Defense. The final rule authorizing the DoD to take migratory 
birds during military readiness activities was published in the Federal Register on February 28, 2007.  

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). For the purposes of this SEIS, the operation of the proposed 
LFTRC is considered a military readiness activity. 

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 
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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 INRMP; (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. For the purposes of 

this SEIS, the construction and operation of the proposed cantonment/family housing area and the 

construction of the LFTRC are considered non-military readiness activities. 

 EO 13112, Invasive Species 3.8.2.4

This EO addresses responsibilities and initiatives of the federal government for controlling non-native 

invasive species. Therefore, these species are included as a significant component of vegetation and 

wildlife in this SEIS. 

3.8.3 Approach to Analysis 

 Methodology 3.8.3.1

Study Areas 

The biological resources action areas for this SEIS are listed in Table 3.8.3-1. Project-specific biological 

surveys were conducted within areas that lacked sufficient and current data in order to evaluate potential 

impacts for this SEIS. Surveys were conducted at representative locations within the action areas and 

findings from these representative locations are assumed to be representative of other areas not surveyed 

that possess similar habitat attributes. 

Table 3.8.3-1. Project-specific Terrestrial Biological Resources Field Studies within Proposed 

Project Locations 

Project Location 

Biological Resource 

Vegetation 
Tree 

Snails 

Reptiles & 

Amphibians 
Birds 

Fruit

Bat 
Butterflies Wetlands 

Cantonment and Housing 

Finegayan  #    # * 

South Finegayan  # #  * # * 

AAFB  # # # ^ ^ # * 

North Barrigada  #   ^ # # 

South Barrigada ^ #  # * # # 

Live-Fire Training Ranges 

Route 15 Lands  #   # # * 

NAVMAG (East/West) # # # # # # # 

NAVMAG (North/South) # # # # # # # 

NAVMAG (L-Shaped) # # # # # # # 

AAFB NWF  # # # # ^ # * 

Andersen South (HG Range)  #   # # * 
Notes:  = surveys conducted for the 2010 Final EIS.  

# = surveys conducted for this SEIS.  

* = resource not present based on previous studies or knowledge. 

^ = other data sources were adequate. 
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Data Sources and Surveys 

Key sources of information for this section include the 2010 Final EIS; the Joint Region Marianas (JRM) 

INRMP (JRM 2013); the Guam CWCS (GDAWR 2006); and previous EISs, Environmental 

Assessments, BAs, and resulting USFWS BOs for recent actions on military lands on Guam. In addition, 

information from site-specific surveys conducted for the 2010 Final EIS (NAVFAC Pacific 2010) and 

project-specific biological and wetland surveys for this SEIS (NAVFAC Pacific 2013a, 2013b, 2013c, 

2013d) were used. Site-specific natural resources GIS data for the project areas were obtained from 

NAVFAC Pacific and NAVFAC Marianas as of April 2013.  

Impact Analysis 

Biological resource issues and concerns include the potential direct, indirect, and cumulative impacts of 

the alternatives during the construction and operation phases. Impacts may be either temporary 

(reversible) or permanent (irreversible). Direct and indirect impacts are distinguished as follows; 

cumulative impacts are defined and discussed in detail in Chapter 7. 

Direct impacts are associated with proposed construction activities (e.g., ground-disturbing activities) and 

operations (e.g., live-fire range use). Potential types of direct impacts include, but are not limited to: 

 Permanent loss of habitat due to vegetation removal during construction. 

 Noise, lighting, or human activity that could temporarily prevent a wildlife or special-status 

species from occupying otherwise suitable habitat. 

 Injury or mortality to wildlife or special-status species caused by the action that occur at the same 

time and place as the action. 

Direct impacts from ground disturbance and vegetation clearing was assumed within all areas labeled as 

“Impacted Area” on figures in Sections 2.3 and 2.4 depicting the project components. 

Indirect impacts are caused by the action and are later in time, or farther removed in distance but still 

reasonably foreseeable. Potential indirect impacts include, but are not limited to: 

 Introduction of new non-native, invasive species or increased dispersal of existing non-native, 

invasive on Guam. 

 Dispersal of existing non-native, invasive species from Guam to the CNMI, Hawaii, or other 

areas. 

 Growth inducing effects and other effects related to induced changes in the pattern of land use, 

population density or growth rate, and related effects on air and water and other natural systems, 

including ecosystems. 

Potential direct impacts of noise from live-fire ranges and munitions detonations were determined based 

on sound levels estimated from an operational noise assessment of the proposed LFTRC conducted by the 

Department of the Army (Army 2013). MCO 3550.11, Range Air Installations Compatible Use Zone 

Program (RAICUZ), states that DNL should be used to generate ordnance noise contours. The noise 

simulation program used to assess small arms weapons noise is the SARNAM. For further discussion of 

noise, noise metrics, and noise modeling used in the analysis in this SEIS, see Section 3.4, Noise.  

General principles used to evaluate impacts are: 

 The extent, if any, that the action would result in substantial loss or degradation of habitat or 

ecosystem functions (natural features and processes) essential to the persistence of native flora or 

fauna populations. 
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 The extent, if any, that the action would permanently lessen ecological habitat qualities that 

special-status species depend upon, and which partly determines the species’ prospects for 

conservation and recovery. 

 The extent, if any, that the action would diminish the population size, distribution, or habitat of 

regionally important native plant or animal species. 

 The extent, if any, that the action would be likely to jeopardize the continued existence in the 

wild of any federally listed species or adversely modify designated critical habitat. 

 The extent, if any, that the action would be inconsistent with the goals of the JRM INRMP. 

 Impact Assessment Criteria 3.8.3.2

Significance of impacts to vegetation, wildlife, and special-status species was determined using guidelines 

in the previous section. Special-status species are defined as ESA- and Guam-listed species and species 

that are designated candidates for federal ESA listing that still occur on Guam in the wild. Specific 

significance criteria are discussed below. If significant impacts are determined, then mitigation may be 

proposed to offset the impacts. 

Vegetation 

Significance of impacts to vegetation will be based on the extent of clearing and context within the 

surrounding landscape. Impacts would be determined significant if primary limestone forest, secondary 

limestone forest, primary ravine forest, or vegetated wetland communities were cleared, unless 

determined to be insubstantial in the context of the surrounding vegetation. Limestone and ravine forests 

in particular are important since they retain the functional components of native forest that provide habitat 

for native species, particularly special-status species. In addition to the loss of seed dispersers (e.g., native 

birds) due to the introduction of the brown treesnake, the loss of limestone and ravine forest communities 

due to development and introduction of non-native plant and animal species (e.g., deer and carabao) has 

also been a reason for the decline of native species on Guam.  

Terrestrial Conservation Areas 

Impacts would be considered significant if currently designated terrestrial conservation areas are cleared 

unless areas cleared are less than significant in the context of the surrounding land use and based on the 

size of the impacted area relative to the total size of the terrestrial conservation area. In addition, impacts 

would be considered significant if direct or indirect impacts to a terrestrial conservation area result in the 

loss or significant diminishment of the original reason for the establishment of the terrestrial conservation 

area. 

Wildlife 

To identify potential impacts to wildlife, the activities associated with the proposed action were 

considered in the context of affected species’ life history (e.g., nesting behavior and habitat, foraging 

habitat, and mobility and migration). If a planned action was identified as having an adverse effect on the 

habitat or population of a particular species (defined as a physical loss of or exclusion from required 

habitat, or death of individuals), the effect was qualitatively assessed based on information from 

published scientific literature and the professional experience of subject matter experts to determine 

whether the effect would be substantial enough to constitute a significant impact. 
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Impacts would be determined significant if native wildlife species are present and the proposed project 

would result in measurable changes in population sizes or distributions of regionally important native 

wildlife species (excluding special-status wildlife species which are addressed separately below). 

Potential impacts due to non-native invasive species that exceed the general principles specified above are 

also considered. Historical impacts from non-native species have been severe, particularly from the brown 

treesnake. Although the proposed action would not result in additional impacts from brown treesnake on 

Guam, the concern is that the brown treesnake would be inadvertently introduced to other islands 

throughout the Pacific. This concern is addressed comprehensively within subsequent terrestrial 

biological resource sections in this SEIS. 

The proposed action was evaluated for potential impacts to wildlife associated with the following: 

 Loss of vegetation or wildlife habitat identified as declining or rare in the region. 

 Loss or long-term disruption of a regionally important wildlife movement corridor. 

 Removal or degradation of a natural community or ecosystem that would substantially impact the 

size or distribution of native plant and wildlife populations. 

Migratory Birds. The 2007 final rule authorizing the DoD to take migratory birds during military 

readiness activities provides that the Armed Forces must confer and cooperate with the USFWS on the 

development and implementation of conservation measures to minimize or mitigate adverse effects of a 

military readiness activity if it determines that such activity may 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. Assessment of impacts should 

take into account yearly variations and migratory movements of the impacted species. 

Assessment of the effects of non-military readiness activities on migratory birds is addressed separately in 

a 2006 Memorandum of Understanding between the USFWS and DoD developed in accordance with EO 

13186, Responsibilities of Federal Agencies to Protect Migratory Birds.  

Special-Status Species 

In accordance with Section 7 of the ESA, the DON will prepare a BA and conduct appropriate 

consultation with the USFWS to assess potential impacts to federally listed species and designated 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. For the BA and this SEIS, the DON 

will adopt the analytical framework set forth in the 2010 BO for the preferred alternative identified in the 

2010 Final EIS. This framework is based upon the recovery habitat concept, which for the proposed 

action the USFWS has generally defined as habitat that is currently suitable to support the recovery of 

listed species (USWFS 2010b). In discussing the current status and baseline for each listed species on 

Guam, the USFWS identified the recovery habitat separately for each species (Figures 3.8.3-1 and 

3.8.3-2). 
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The framework to identify suitable recovery habitat involves a number of steps, and is best explained 

using the Guam Micronesian kingfisher, an extirpated species, as an example (USFWS 2010b). 

 Drawing from the species recovery plan which identified 1,000 birds in the north and south of 

Guam as one criterion for recovery, the USFWS determined the number of breeding pairs needed 

to maintain a subpopulation of 1,000 adults. Based upon an assessment of juvenile, breeding pair, 

and non-paired population requirements, the USFWS concluded that 500 pairs would be needed 

in the north and south of Guam to meet recovery requirements, and that a population of at least 

690 juveniles was needed to replace lost adults.  

 The USFWS then determined the amount territory needed by a single breeding pair, and that the 

amount of space required by juvenile kingfishers was within the area required by a breeding pair. 

 Multiplying the amount of acreage need by a single breeding pair by the number of pairs needed 

maintain to a subpopulation of 1,000, the USFWS concluded that 12,355 acres (5,000 ha) were 

needed separately in the north and south of Guam to support species recovery.   

 Recognizing, however, that habitat on Guam can be lost as a result of typhoon impacts, the 

USFWS assessed the amount of forest that would be lost over the estimated 20-year period it 

would take for forest to recuperate from a typhoon and be sufficient for kingfisher breeding. 

Based upon this estimation and an estimate of the average number typhoons that would impact 

Guam over a 20-year period, the USFWS concluded that an additional 780 ac (316 ha) of habitat 

in the north and south of Guam would be needed as a typhoon buffer to ensure recovery.   

 Adding the 780 acres (316 ha) needed as a typhoon buffer to the 12,355 acres (5,000 ha) needed 

to support species recovery led USFWS to conclude that a minimum total of 13,134 acres (5,315 

ha) in the north and south of Guam was required to support recovery of the kingfisher (Table 

3.8.3-2).   

 Using a 2006 island-wide assessment of land cover completed by the USFS, the USFWS 

determined the amount of available kingfisher recovery habitat in the north of Guam to be 15,822 

acres (6,403 ha), and 13,488 acres (5,458 ha) in the south.   

 Subtracting the amounts of acreage needed to support recovery from the amount of available 

recovery habitat resulted in a determination of the amount of remaining kingfisher recovery 

habitat above the minimum threshold level necessary for species recovery: 2,688 acres (1,088 ha) 

in the north and 354 acres (143 ha) in the south. 

 From this amount of remaining recovery habitat above the minimum threshold, the USFWS 

subtracted the amounts of recovery habitat within the 2010 Final EIS proposed action’s 

vegetation clearing footprint and likely to be cleared as a result of interdependent/interrelated 

civilian development. This was used to determine the amount of recovery habitat remaining, if 

any, after project completion above the minimum threshold necessary for species recovery: 815 

acres (330 ha) in the north and 343 acres (139 ha) in the south. 

 Since sufficient kingfisher recovery habitat would remain post-project to support recovery, the 

USFWS concluded that the proposed action would not jeopardize the continued existence of the 

Guam Micronesian kingfisher. 
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Table 3.8.3-2 summarizes the results of the various recovery habitat determinations as presented in the 

2010 BO (USFWS 2010b). The analysis of potential impacts to special-status species presented in 

Chapters 4 and 5 of this SEIS is based upon the above analytical framework, and the use of “recovery 

habitat” as a metric must be interpreted in this context.  

The proposed action was also evaluated for potential impacts to special-status species associated with the 

following: 

 Loss or long-term disruption of a regionally important corridor for the movement of special-status 

species. 

 Removal or degradation of a natural community or ecosystem that would substantially impact the 

size or distribution of special-status species. 

Table 3.8.3-2. Potential Impacts to ESA-Listed Species Recovery Habitat on Guam as Assessed in 

the 2010 USFWS BO 

 

Guam 

Micronesian 

Kingfisher 

Guam Rail Mariana Crow Mariana Fruit Bat 

Acres Ha Acres Ha Acres Ha Acres Ha 

Current Recovery Habitat Remaining 

Northern Guam 15,822 6,403 
49,564 20,058 

14,831 6,002 15,577 6,304 

Southern Guam 13,488 5,458 11,819 4,783 13,731 5,557 

Total Necessary for Species Recovery 

Northern Guam 13,134 5,315 
41,184 16,668 

7,463 3,020 
Not Determined 

Southern Guam 13,134 5,315 7,463 3,020 

Amount of Remaining Recovery Habitat above Minimum Threshold Level Necessary for Species Recovery 

Northern Guam 2,688 1,088 
8,380 3,390 

7,368 2,982 
Not Determined 

Southern Guam 354 143 4,356 1,763 

Recovery Habitat within Project Vegetation Clearing Footprint 

Northern Guam 1,520 615 
1,317 533 

1,518 614 1,520 615 

Southern Guam 4 2 4 2 4 2 

Recovery Habitat Likely to be Cleared as a Result of Interdependent/Interrelated Civilian Development 

Northern Guam 353 143 
2,635 1,066 

313 127 353 143 

Southern Guam 6 2 6 2 6 2 

Percent of Recovery Habitat to be Cleared as a Result of the Direct and Indirect Project Effects 

Northern Guam 11.8% 
8.0% 

12.3% 12.0% 

Southern Guam 0.1% 0.1% 0.1% 

Recovery Habitat Remaining after DOD and Indirect Civilian Development are Completed 

Northern Guam 13,949 5,645 45,612 18,459 13,001 5,261 13,704 5,546 

Southern Guam 13,477 5,454 0 0 11,810 4,779 13,720 5,552 

After Project Completion – Amount of Recovery Habitat above Minimum Threshold Necessary for Species 

Recovery 

Northern Guam 815 330 
4,428 1,791 

5,538 2,241 
Not Determined 

Southern Guam 343 139 4,347 1,759 
Source: USFWS 2010b. 

The proposed action was also evaluated for potential impacts to special-status species associated with the 

following: 

 Loss or long-term disruption of a regionally important corridor for the movement of special-status 

species. 

 Removal or degradation of a natural community or ecosystem that would substantially impact the 

size or distribution of special-status species. 
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 Public Scoping Issues 3.8.3.3

The scoping comments/concerns regarding terrestrial biological resource are summarized as follows:  

 Impacts to ESA- and Guam-listed species: Serianthes nelsonii tree (hayan lagu), Mariana 

common moorhen (pulattat), Mariana fruit bat (fanihi), Guam rail (ko’ko’) (extirpated), Guam 

Micronesian kingfisher (sihek) (extirpated), Mariana crow (aga) (extirpated), Mariana swiftlet 

(chachaguak), Micronesian starling, and green and hawksbill sea turtle (hågan) nesting beaches. 

 Potential impacts to species that are candidates for listing under the federal ESA: Mariana eight-

spot butterfly, Mariana wandering butterfly (extirpated), and tree snails. 

 Potential impacts to rare plant species: Tabernaemontana rotensis, Intsia bijuga (ifit), and Bikkia 

tetramdra (gausali). 

 Minimization and mitigation measures for protected species. 

 NWF LFTRC alternative would impact Guam NWR by closure of the Guam NWR for 39 weeks 

per year. 

 Limiting access by researchers and USFWS and GDAWR staff for reasonable and effective 

refuge management and monitoring activities. 

 Impeding the purpose of the completed predator, brown treesnake fence around a 12-acre (5-ha) 

area and continued monitoring of its effectiveness. 

 Encroaching onto 239 acres (97 ha) of USFWS-designated critical habitat. 

 The proposed action would hamper efforts and plans for reintroduction of Guam rail and 

Micronesian megapode (sasangat) (both extirpated). 

 Potential impacts and access restrictions to designated critical habitat areas, Guam NWR, and 

existing ERAs. 

 Potential impacts to GDAWR natural resource activities including various forest bird surveys, 

threatened and endangered species monitoring, predator and ungulate control, sea turtle nest 

monitoring, research and education, particularly in the ERAs and Guam NWR.  

 Potential impacts to past and ongoing recovery and brown treesnake interdiction efforts. 

 Concerns relative to biosecurity; feral cats, rodent control, and feral ungulates; brown treesnake 

risks in light of increased air/sea cargo (both military and civilian) and threat to economy and 

ecology of CNMI, Hawaii, and Pacific Region; and how the Micronesia Biosecurity Plan would 

be used.  

 Potential impacts associated with the NAVMAG LFTRC alternatives from wildfires associated 

with live-fire training activities and publicly accessible roads.  

 Potential impacts to visitors and wildlife from noise during live-fire exercises. 

3.9 MARINE BIOLOGICAL RESOURCES 

3.9.1 Definition 

This SEIS defines marine biological resources as those marine-related organisms (marine flora and 

fauna), their behaviors, and their interactions with the environment that may be directly or indirectly 

affected by the proposed action within the marine ROI previously established in the 2010 Final EIS as the 

nearshore waters of Guam out to the 164-foot (50-m) isobath. Described in detail in the 2010 Final EIS 

(Volume 2, Chapter 11: Marine Biological Resources, Section 11.1: Affected Environment, pages 11-1 to 

11-68), marine biological resources within the established marine ROI are divided into the following five 
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major categories for analysis throughout this SEIS: marine flora and invertebrates, fish, Essential Fish 

Habitat (EFH), special-status species, and marine conservation areas.  

A separate category for non-native species was identified in the 2010 Final EIS. However, information is 

generally lacking for non-native marine species around Guam. The proposed action is not expected to 

contribute to the introduction or transport of non-native marine species around Guam due to standardized 

BMPs (i.e., hull management and ballast water policies) as well as the implementation of standard 

biosecurity measures (e.g., Hazard Analysis and Critical Control Points, outreach/education, and 

monitoring to evaluate the effectiveness of Hazard Analysis and Critical Control Points) into construction 

protocols, procedures, and activities. Non-native species will not be discussed further in the marine 

biological resources sections in this SEIS. 

 Marine Flora and Invertebrates 3.9.1.1

Marine flora and invertebrates include macroalgae (seaweeds), seagrasses, emergent vegetation (plants 

that are rooted in the substrate beneath the water but grow tall enough to protrude above or have leaves 

that float on the water), gastropods (snails), cephalopods (squid and octopus), crustaceans (lobsters and 

crabs), sponges, and corals. These taxa may themselves be managed species (particularly coral, mollusks, 

and crustaceans) or they may be deemed necessary for the sustainability of managed fisheries and 

classified as EFH (Section 3.9.1.3). 

 Fish 3.9.1.2

Fish abundance and biodiversity, especially for regionally important native fish species, are described for 

the affected environment for each alternative, and are assessed primarily in terms of recreational and 

commercial fishing. In terms of habitat requirements, fisheries are discussed under EFH (Section 3.9.1.3). 

 Essential Fish Habitat 3.9.1.3

Under the Magnuson-Stevens Fishery Conservation and Management Act (see Section 3.9.2, Regulatory 

Framework, for details), EFH consists of the waters and substrate needed by fish to spawn, breed, feed, or 

grow to maturity. EFH is designated according to Management Unit Species (MUS), which for Guam 

includes: coral reef ecosystems, bottomfish, crustaceans, and pelagics. EFH and MUS within Guam 

waters are described in detail in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, 

Section 11.1.4.2: Essential Fish Habitat, pages 11-18 to 11-38). A subset of EFH, Habitat Areas of 

Particular Concern (HAPCs), identifies EFH of particular importance to MUS or that is particularly 

vulnerable to degradation. 

The marine ROI and EFH and HAPCs within Guam waters are shown in Figure 3.9.1-1. 

Special-Status Species 

For the purposes of this SEIS, special-status marine species include those listed under the federal ESA, 

listed as candidates or proposed for ESA listing, Guam-listed species, and NMFS species of concern (see 

Section 3.9.2, Regulatory Framework). Species descriptions are located in the 2010 Final EIS (Volume 2, 

Chapter 11: Marine Biological Resources, Section 11.1.1.3: Special-Status Species, pages 11-6 to 11-9 

and Volume 9, Appendix G, Chapter 2: Biological Resources, Section 2.2.1). 
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The ESA defines an endangered species as one “in danger of extinction throughout all or a significant 

portion of its range” (§ 1532). A threatened species is one that is “likely to become an endangered species 

within the foreseeable future throughout all or a significant portion of its range” (§ 1532). A candidate 

species is a plant or animal species for which the USFWS has sufficient information on file regarding 

biological vulnerability and threats to support a proposal to list it as endangered or threatened under the 

ESA but has not yet developed a proposed listing regulation based on the most recent candidate review 

(USFWS 2013b). NMFS Species of Concern are species where there are some concerns regarding status 

and threats, but there is not enough information available to indicate that an ESA listing is warranted. 

A total of 37 special-status species potentially occur within the nearshore waters of Guam: 3 fish, 3 sea 

turtles, and 31 coral species (Tables 3.9.1-1 and 3.9.1-2). In April 2013, NMFS proposed that the Indo-

West Pacific Distinct Population Segment of the scalloped hammerhead shark be listed as threatened 

(NMFS 2013a) under the ESA. The humphead wrasse and bumphead parrotfish are NMFS Species of 

Concern. NMFS announced in November 2012 that the bumphead parrotfish did not warrant listing as 

threatened or endangered under the ESA following a status review (NMFS 2012a). The status of the 

humphead wrasse is under review due to a petition to list the species under the ESA (NMFS 2012b). 

Table 3.9.1-1. Special-Status Species within the Guam Marine ROI 

Group Common Name/Chamorro Name 
Status* 

Federal Guam 

Fish 

Bumphead parrotfish/Atuhong Species of Concern - 

Humphead wrasse/Tanguisson Species of Concern - 

Scalloped hammerhead shark – Indo-Pacific West 

Distinct Population Segment 
Proposed T - 

Reptiles 

Green sea turtle/Haggan bed’di T T 

Hawksbill sea turtle/Haggan karai E E 

Leatherback sea turtle E E 

Legend:  - = not listed; E = Endangered; T = Threatened. 

Sources:  DON 2005; GDAWR 2006; GovGuam 2009; NMFS 2013a, 2013b, 2013c. 

 

Table 3.9.1-2. Listing Status for Corals Potentially Occurring  

or Known to Occur within Guam Waters 

Coral Species Guam 
Apra 

Harbor 

Haputo 

ERA 

Orote 

ERA 

Guam 

NWR 

War in the 

Pacific NHP 

Acanthastrea brevis L*      

Acanthastrea regularis L*      

Acropora aculeus C  L L L L 

Acropora acuminata C C L L L L 

Acropora aspera C  L L L L 

Acropora globiceps C  L L L L 

Acropora listeri C  L L L L 

Acropora microclados C  L L L L 

Acropora palmerae C  L L L L 

Acropora paniculata L  L L L L 

Acropora polystoma C*  L L L L 

Acropora retusa L L     

Acropora speciosa NR* P*     

Acropora striata C*  P P P P 
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Table 3.9.1-2. Listing Status for Corals Potentially Occurring  

or Known to Occur within Guam Waters 

Coral Species Guam 
Apra 

Harbor 

Haputo 

ERA 

Orote 

ERA 

Guam 

NWR 

War in the 

Pacific NHP 

Acropora vaughani C  P P P P 

Acropora verweyi C  C L C L 

Alveopora allingi C  L L L L 

Alveopora fenestrata C  L L L L 

Alveopora verriliana C  L L L L 

Astreopora cucullata L L     

Euphyllia cristata C  L L L L 

Euphyllia paraancora C  P P P P 

Millepora tuberosa C C L L L L 

Montipora caliculata C  L C L C 

Montipora lobulata C  L L L L 

Pavona diffluens C  L L L L 

Pectinia alcicornis L* L*     

Pocillopora danae C  L L L  

Pocillopora elegans C  L L L L 

Porites horizontalata C C L L L C 

Seriatopora aculeata C  P P P P 

Legend:  ERA = Ecological Reserve Area; NWR = National Wildlife Refuge; NHP = National Historic Park; * = 

 classification as C, L, NR, or P is tentative; C = confirmed; L = likely; NR = not reported; P = possible.  

Note:  All species are still under consideration for potential listing and have been reported to occur or are likely to 

 occur in Guam waters. A conservative approach was taken and a published report of a coral species is listed 

 above as “likely” even if that report is unsubstantiated by any other sighting of that species, or if such reporting 

 is difficult to confirm due to physical appearance similarities to other coral species.   

Sources:  Burdick 2012, 2013; NMFS 2012c. 

The threatened green sea turtle and the endangered hawksbill sea turtle are the only ESA- and Guam 

listed sea turtles that are anticipated to be in the nearshore marine ROI (<164-foot [50-m] isobath), as 

identified in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, Section 11.1.1.3: 

Special-Status Species, pages 11-6 to 11-7). The leatherback sea turtle also resides in Guam waters but 

does not nest on Guam (GDAWR 2006; GovGuam 2009). 

Although 76 Indo-Pacific coral species were originally petitioned for ESA listing (Brown and Wolf 

2009), only 59 Pacific coral species are currently proposed for ESA listing (NMFS 2012c). Of these, 30 

have been confirmed as occurring or likely to occur in Guam waters, with 1 additional species tentatively 

identified as occurring (Acropora speciosa) (see Table 3.9.1-2), all of which are proposed to be listed as 

threatened (Burdick 2012, 2013). In the absence of specific habitat or distribution limitations, all 31 

species are considered as possibly occurring in any of the alternative study areas for which marine 

biological resources are analyzed. 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Draft April 2014 

3-63 

 Marine Conservation Areas 3.9.1.4

There are currently 10 designated marine conservation areas in Guam: five managed by the Territory of 

Guam and six managed by the federal government (Table 3.9.1-3 and Figure 3.9.1-2). These areas, 

officially designated as Marine Protected Areas (MPAs), were established to help conserve coral reefs 

and associated habitat types, and are generally areas of high biodiversity and coral cover. An MPA is 

defined by EO 13158 as “any area of the marine environment that has been reserved by federal, state, 

tribal, territorial, or local laws or regulations to provide lasting protection for part or all of the natural and 

cultural resources therein.” The level of protection varies among these conservation areas, especially in 

restrictions on fishing activities, from no-take to uniform or zoned multiple use areas. 

3.9.2 Regulatory Framework 

The primary laws and regulations that comprise the regulatory framework for identifying, evaluating, and 

mitigating impacts from the proposed action are: 

 Magnuson-Stevens Fishery Conservation and Management Act  

 ESA  

 Coastal Zone Management Act 

 Section 404(b)(1) of the CWA 

 The National Wildlife Refuge System Administration Act (16 USC §§ 668dd-668ee) 

 EO 13089, Coral Reef Protection 

 EO 13112, Invasive Species  

 EO 13158, Marine Protected Areas 

 EO 12962, Recreational Fisheries, as amended by EO 13474 

 Guam’s Public Law 24-12 for Marine Preserves  

These laws and regulations are summarized below according to the category of marine resources to which 

they apply and are described in more detail in the 2010 Final EIS (Volume 2, Chapter 11: Marine 

Biological Resources, Sections 11.1: Affected Environment, pages 11-1 to 11-10 and 11.2.1.1: 

Methodology, pages 11-68 to 11-70). 

 Marine Flora, Invertebrates, Fish, and EFH 3.9.2.1

Fishery Ecosystem Plans prepared by the Western Pacific Regional Fishery Management Council identify 

MUS groups and associated EFH. Guam is within the jurisdiction of the Western Pacific Regional 

Fishery Management Council, which has designated the marine waters around Guam as EFH as listed in 

Table 3.9.2-1. These EFH designations have not changed since the publication of the 2010 Final EIS. 
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Table 3.9.1-3. Summary of Guam Marine Protection Areas 

Marine Area Level of Protection 
Management 

Plan 
General Description 

Territory of Guam 

Achang Reef Flat 

Marine Preserve 

Marine zoning allocates 

specific uses to compatible 

places/times 

No 
Inner and outer reef flats, mangroves, and 

seagrass beds. 

Pati Point Marine 

Preserve* 

Marine zoning allocates 

specific uses to compatible 

places/times 

No 

High biodiversity and abundance of shallow 

and deep water coral ecosystems and 

seagrass beds. 

Piti Bomb Holes 

Marine Preserves 

Marine zoning allocates 

specific uses to compatible 

places/times 

No 

Shallow lagoon resembling a barrier reef, 

most diverse of marine preserves; two 

unique species of mollusk and one unique 

species of sea urchin. 

Sasa Bay Marine 

Preserve 
No-take No 

Mangrove swamp, Hawksbill Turtle foraging 

area, habitat for oyster and clam species; 

patch reefs in deeper waters. 

Tumon Bay 

Marine Preserve 

Marine zoning allocates 

specific uses to compatible 

places/times 

No 

2-miles (3.2-km) long and 1,450-foot (442-

m) wide limestone reef platform; high 

recreational use. 

Federal 

Guam NWR – 

Ritidian Unit 

Marine zoning with one or 

more zones prohibiting 

resource extraction 

Yes 

Under custody and control of USFWS; 

submerged lands out to the 30-m isobath; 

high biodiversity and coral cover. 

Haputo ERA 

Consistent level of 

protection with specified 

allowable activities 

throughout 

Yes 
Under DON custody and control; high 

biodiversity and coral cover. 

Orote Peninsula 

ERA 

Consistent level of 

protection with specified 

allowable activities 

throughout 

Yes 
Under DON custody and control; high turf 

algal cover. 

Pati Point Marine 

Preserve* 

Marine zoning allocates 

specific uses to compatible 

places/times 

No 

High biodiversity and abundance of shallow 

and deep water coral ecosystems and 

seagrass beds. 

War in the Pacific 

NHP – Agat Unit 

Consistent level of 

protection with specified 

allowable activities 

throughout 

No 

Under National Park Service custody and 

control; coral reef parallels the shoreline and 

extends 1,000-1,500 feet (305-457 m) from 

the beach; several small islets and two larger 

islands; high biodiversity. 

War in the Pacific 

NHP – Asan 

Beach Unit 

Consistent level of 

protection with specified 

allowable activities 

throughout 

No  

Under National Park Service custody and 

control; extensive reef formations parallel 

shoreline; one small islet; high biodiversity 

and coral cover. 

Note:  A “no-take” area means that any resource extraction or significant destruction is prohibited. The War in the Pacific is 

managed according to GovGuam Marine Resources Management regulations. *Pati Point Marine Preserve has a dual 

designation as a federal and Territory of Guam preserve, with submerged lands under DON custody and control. 

Source:  NOAA 2009. 
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Table 3.9.2-1. Guam Fishery Ecosystem Plan MUS, EFH, and HAPCs 

MUS Group 
EFH 

(Juveniles and Adults) 

EFH 

(Eggs and Larvae) 
HAPC 

Coral Reef 

Ecosystems 

Water column and benthic 

substrate to a depth of 328 

feet (100 m) 

Water column and 

benthic substrate to a 

depth of 328 feet (100 m) 

All marine protected areas identified 

in a Fishery Ecosystem Plan, all 

Pacific Remote Islands Areas, many 

specific areas of coral reef habitat 

Bottomfish  

Bottom habitat and water 

column to a depth of 1,312 

feet (400 m) 

Water column to a depth 

of 1,312 feet (400 m) 

All escarpments and slopes at a depth 

of 130 – 920 feet (40-280 m) 

Crustaceans 

Bottom habitat from 

shoreline to a depth of 328 

feet (100 m) 

Water column to a depth 

of 490 feet (150 m) 
None 

Pelagics 
Water column to a depth of 

3,280 feet (1,000 m) 

Water column to a depth 

of 656 feet (200 m) 

Water column above seamounts and 

banks to a depth of 3,280 feet 

 (1,000 m) 

Note:  All areas are bounded by the shoreline and the outer boundary of the Exclusive Economic Zone (200 nautical miles 

out from the coast), unless otherwise indicated. 

Source:  Western Pacific Regional Fishery Management Council 2009. 

EO 13089, Coral Reef Protection, requires all federal agencies whose actions may affect U.S. coral reef 

ecosystems to: (1) identify such actions, (2) utilize their programs and authorities to protect and enhance 

the condition of coral reef ecosystems, and (3) to the extent permitted by law, ensure actions authorized, 

funded, or carried out by them would not degrade the conditions of such ecosystems. Should their actions 

negatively impact such ecosystems, federal agencies are required to provide for “implementation of 

measures needed to research, monitor, manage, and restore affected ecosystems including, but not limited 

to, measures reducing impacts from pollution, sedimentation, and fishing.” 

EO 13112, Invasive Species, establishes responsibilities and initiatives of the federal government for 

controlling non-native species. 

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. Actions implemented on federal lands must ensure consistency with these plans and 

programs to the maximum extent practicable. Under the Guam Coastal Management Program, federal 

activities must be consistent with the resource policy for marine Fragile Areas and Living Marine 

Resources. The Fragile Area policy generally states that development must be regulated to protect marine 

biological resources such as wildlife habitats, pristine marine communities, mangrove stands and other 

wetlands, and coral reefs. The Living Marine Resources policy requires that fish shall be protected from 

overharvesting and prohibits the taking of corals, sea turtles, and marine mammals.  

Finally, the Guidelines of CWA Section 404(b)(1) were developed by the USEPA and the Army to assist 

in determining the type and level of mitigation necessary to restore and maintain the chemical, physical, 

and biological integrity of U.S. waters, including special aquatic sites. Special aquatic sites are identified 

in 40 CFR 230, Subpart E as sanctuaries and refuges, wetlands, mud flats, vegetated shallows, coral reefs, 

and riffle pool complexes. The USACE is responsible for implementing the Section 404 permitting 

program and is prohibited from issuing a permit for any discharge of dredged or fill material in waters of 

the U.S. that does not comply with the Guidelines of the CWA. 
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3.9.2.2 Special-Status Species 

Several regulations apply to special-status species, as defined in this SEIS to include ESA-listed,  
-candidate, and -proposed species, as well as species of concern. The ESA offers protection to species that 
have been listed as endangered, meaning species in danger of extinction throughout all or a significant 
portion of their range, or threatened, meaning species likely to become endangered in the foreseeable 
future (7 USC § 136, 16 USC § 1531 et seq.), and is described in detail in Section 3.8.2. 

Guam-Listed Species 

Guam-listed species are those designated by legislative authority in the Territory of Guam as species that 
are endangered or threatened under the Guam ESA or are listed as SOGCN in the CWCS (GDAWR 
2006). The CWCS identifies conservation actions and monitoring efforts led by GDAWR to manage 
Guam’s natural resources, especially in reference to Guam-listed threatened and endangered species and 
SOGCN. For marine species, Guam-listed species are all also ESA-listed species, and will therefore be 
discussed under the general heading of special-status species. 

3.9.2.3 Marine Conservation Areas 

MPAs also contribute to the regulatory framework in that they have established specific, legally 
enforceable restrictions on activities within such areas. Guam’s Public Law 24-12 created five marine 
preserves and limited fishing activities within them. The local MPA statute is implemented under Fishing 
Regulations, 9 GAR, Division 2, Chapter 12, along with other general and specific fishing requirements 
that are applicable within federal submerged lands. At the federal level, five MPAs occur within Guam 
waters (or six, given Pati Point Marine Preserve’s dual designation as a federal and Territory of Guam 
preserve). Activities within these areas are managed in accordance with EO 13158, Marine Protected 
Areas, and EO 12962, Recreational Fisheries, as amended by EO 13474. 

The National Wildlife Refuge System Administration Act (16 USC §§ 668dd-668ee) establishes a 
unifying mission for the NWR System, a process for determining compatible uses of refuges, and a 
requirement for preparing comprehensive conservation plans. The Act states that the mission of the 
Refuge System is to administer a national network of lands and waters for the conservation, management, 
and where appropriate, restoration of the fish, wildlife, and plant resources and their habitats within the 
United States for the benefit of present and future generations of Americans. The Act authorizes the 
Secretary of Interior, under such regulations as he/she may prescribe, to “permit the use of any area 
within the System for any purpose, including but not limited to hunting, fishing, public recreation and 
accommodations, and access whenever he/she determines that such uses are compatible with the major 
purposes for which such areas were established.” The Guam NWR is part of the System, and any new 
uses of the Refuge associated with the proposed action must be compatible with the mission of the 
System and the purposes of the Refuge. The Marine Biological Resources sections in this SEIS describe 
the potential impacts to marine areas of the Guam NWR. 

The purpose of EO 13158 is to, consistent with domestic and international law: (a) strengthen the 
management, protection, and conservation of existing marine protected areas and establish new or 
expanded MPAs; (b) develop a scientifically based, comprehensive national system of MPAs representing 
diverse U.S. marine ecosystems, and the Nation’s natural and cultural resources; and (c) avoid causing 
harm to MPAs through federally conducted, approved, or funded activities. 
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EO 12962, as amended by EO 13474, ensures that “recreational fishing shall be managed as a sustainable 
activity in national wildlife refuges, national parks, national monuments, national marine sanctuaries, 
marine protected areas, or any other relevant conservation or management areas or activities under any 
federal authority, consistent with applicable law.”  

The regulations and marine resource protections described above form the framework for the approach to 
analysis for marine resources. 

3.9.3 Approach to Analysis 

 Methodology 3.9.3.1

The methodology for identifying, evaluating, and mitigating impacts to marine biological resources is 
based on the federal laws and regulations described in Section 3.9.2, Regulatory Framework and is more 
fully explained in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, Sections 
11.2.1.1: Methodology, pages 11-68 to 11-71 and 11.2.1.2: Determination of Significance, pages 11-71 to 
11-73). 

Key sources of information for this section include the 2010 Final EIS, the JRM INRMP (JRM 2013), the 
Guam CWCS (GDAWR 2006), recent analyses of threats to marine resources in the Guam ROI, and 
marine resource surveys not available during the preparation of the 2010 Final EIS. This includes the 
recently revised NOAA Pacific Islands Fisheries Science Center Coral Reef Ecosystem Monitoring 
Report of the Mariana Archipelago: 2003-2007, new survey data from NOAA Pacific Islands Fisheries 
Science Center Coral Reef Ecosystem Division underwater visual surveys in Guam from April to June 
2011, and new information regarding the proposed listing under the ESA of 59 coral species that occur in 
the Pacific and the Indo-West Pacific Distinct Population Segment of the scalloped hammerhead shark.  

Potential impacts to marine biological resources include direct, indirect, and cumulative impacts of the 
proposed action during construction and operation phases. Impacts may be either temporary (reversible) 
or permanent (irreversible). NEPA defines direct impacts as those caused by the action and that occur at 
the same time and place (e.g., the “taking” of special-status species, increased noise, decreased water 
quality, and lighting impacts resulting from construction or operation activities). Indirect impacts are 
caused by the action and are later in time or farther removed in distance but are reasonably foreseeable 
(e.g., increased likelihood of additional recreational use of marine resources near the newly constructed 
cantonment, effects from changes in population density or growth rate). Impacts to EFH, specifically, 
may be direct, indirect, site-specific, or habitat wide, but per the Magnuson-Stevens Fishery Conservation 
and Management Act, are evaluated in terms of “adverse” impacts, meaning any impact that reduces the 
quality and/or quantity of EFH.  

The implementation of appropriate resource agency (USFWS/NOAA/NMFS) BMPs, construction and 
industrial permit BMPs, LID features in accordance with the DoD UFC LID (UFC 3-210-10) and Section 
438 of the EISA, USACE permit conditions, and general maritime measures in place by the military and 
U.S. Coast Guard is assumed for each resource and anticipated to reduce any construction- and operation-
related impacts to marine biological resources. Applicable BMPs are more fully explained in Chapter 2 of 
this SEIS and in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, Section 
11.2.1.1: Methodology, pages 11-70 to 11-71 and Volume 7, Chapter 2: Overview of Best Management 
Practices and Proposed Mitigation Measures, pages 2-1 to 2-63). 

General principles used to evaluate impacts are: 
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 The extent, if any, that the action would diminish suitable habitat for a special-status species or 
permanently lessen designated EFH for the sustainment of managed fisheries. 

 The extent, if any, that the action would disrupt the normal behavior patterns or habitat of a 
federally listed species and substantially impede the DON’s ability to either avoid jeopardy or 
conserve and recover the species. 

 The extent, if any, that the action would diminish population sizes or distribution of special-status 
species or designated EFH. 

 The extent, if any, that the action would be likely to jeopardize the continued existence of any 
special-status species or result in the destruction or adverse modification of habitat of such 
species of designated EFH. 

 The extent, if any, that the action would permanently lessen physical and ecological habitat 
qualities that special-status species depend upon, and which partly determines the species’ 
prospects for conservation and recovery. 

 The extent, if any, that the action would result in substantial loss or degradation of habitat or 
ecosystem functions (natural features and processes) essential to the persistence of native marine 
flora or fauna populations. 

 The extent, if any, that the action would be inconsistent with the goals of the JRM INRMP. 

 Impact Assessment Criteria 3.9.3.2

Assessment of impacts to marine flora and fauna, special-status and Guam-listed species, or designated 
MPAs is performed using the guidelines in the previous section. As used in NEPA, impact analysis 
requires consideration of both context and intensity. Context requires consideration of society as a whole, 
the affected region, affected interests, and the locality, including both short-term and long-term effects. 
Intensity refers to the severity of the impact. Specific criteria are discussed below.  

In general, the following factors are taken into consideration when determining impacts to marine flora 
and fauna: 

 Intensity of the impact at the specific site being affected. 
 Spatial extent of the area to be impacted in relation to the availability of the specific habitat type 

to be impacted. 
 Sensitivity and vulnerability of the habitat to be affected. 
 Habitat functions that may be altered by the impact (e.g., shelter from predators). 
 Timing of the impact relative to when the species or life stage needs the habitat. 

Marine Flora and Invertebrates 

Impacts to marine resource habitat (estuary, mangroves, seagrass, or coral reef) or water quality are 
evaluated according to whether they would be impacted by the proposed action to the point of reducing 
the quality or quantity of such marine resource habitat.  

Fish 

Impacts to fish are evaluated according to whether the proposed action would result in more than minimal 
changes in population sizes or distributions of regionally important native fish species. 

Essential Fish Habitat 

Determinations of impacts for EFH assessments fall under one of two categories: (1) no adverse effect on 
EFH or (2) may adversely affect EFH (Western Pacific Regional Fishery Management Council 2009). 
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Potential impacts that would be permanent require further consultation than those that would be 
temporary. Temporary or minimal impacts are not considered to adversely affect EFH, with temporary 
impacts defined as those that are limited in duration and allow the EFH to recover without measurable 
impact (50 CFR 600.815(a)(2)(ii); NMFS 2002). 

Special-Status Species 

Impacts are evaluated if special-status species are present in the project area and if the proposed action is 
likely to result in harassment or harm of an individual or population. Impacts also include the disturbance 
of ESA-listed species due to noise, lighting, or human activity. If unoccupied but recognized suitable 
habitat would be affected by operational noise, lighting, or human activity, impacts are evaluated, unless 
the area affected is considered minor in relation to the remaining quantity and quality of habitat available 
to a 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 (note: there is no critical 
habitat for marine species in Guam), meaning the reduced reproduction, numbers, or distribution, which 
would reduce appreciably the likelihood of the survival and recovery of that species. Analyses of potential 
impacts are based on a review of the proposed action and the available current and historical distributional 
data for each species.  

Marine Conservation Areas 

Impacts to MPAs are evaluated for any action that would preclude ongoing management activities to 
ensure sustainable activities in the MPAs. The assessment of such impacts would consider the possibility 
that while the proposed action may cause some modifications to ongoing management activities, it may 
not necessarily prevent them from occurring and meeting their objectives (i.e., management-related 
personnel may need to coordinate their activities with military personnel to ensure their safety during 
scheduled military training exercises). 

 Public Scoping Issues 3.9.3.3

The scoping comments/concerns regarding marine biological resources are summarized as follows: 

 Potential impacts to endangered species (including nesting habitats), species of concern, and 
federal trust species such as corals. 

 Potential impacts from military expansion activities resulting in a larger population using marine 
resources for recreational purposes, and thereby causing a negative impact on those marine 
resources. 

 Potential impacts of construction causing decreased water quality (secondary impact for marine 
resources), resulting in increased overall stress to corals with lower tolerance for turbid waters. 

 Potential impacts from construction activities (and long-term stormwater runoff) that could result 
in increased sedimentation, nutrient loading, and contamination (particularly from munitions 
constituents) of marine resources. 

 With the high likelihood of many of the coral species being considered for ESA listing occurring 
in the Haputo ERA, it is recommended that a Management Plan be prepared to address potential 
impacts to marine resources. 

 Impacts to culturally significant marine-related areas for subsistence fishing and beliefs due to 
access limitation around proposed LFTRC alternative locations. 
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 Access to the Guam NWR – Ritidian Unit would be limited or not allowed due to the LFTRC, 

thereby impacting marine education and conservation activities. 

3.10 CULTURAL RESOURCES 

3.10.1 Definition 

The term cultural resource applies broadly to a variety of resources subject to consideration under NEPA, 

the National Historic Preservation Act (NHPA), the Archeological Resources Protection Act (ARPA), and 

similar laws. Included are historic properties as defined under NHPA, to include districts, sites, buildings, 

structures, or objects that are listed or eligible for listing in the National Register of Historic Places 

(NRHP). Under NEPA, the consideration of cultural resource issues may include properties that do not 

meet NRHP criteria, such as cemeteries, places of special cultural significance, plants or geological 

materials of importance to a culture, archaeological sites not eligible for the NRHP, and archaeological 

collections (CEQ and Advisory Council on Historic Preservation [ACHP] 2013). 

Historic properties under NHPA may include pre-Contact (before European contact) and post-Contact 

archaeological resources, built properties, and traditional cultural properties (TCPs). Archaeological 

resources are areas or locations (sites) where human activity measurably altered the earth or left deposits 

of physical remains. Architectural resources, or built historic properties, include buildings and other 

structural types that reflect significant historic, engineering, or aesthetic values. TCPs are historic 

properties, usually sites or landscapes with a defined overlay of traditional cultural significance derived 

from associations with cultural practices and beliefs of a living community that are rooted in its history, 

and are important in maintaining the continuing cultural identity of the community. 

3.10.2 Regulatory Framework 

Statutory and regulatory requirements for cultural resources arise from NEPA, NHPA, and other statutes 

and executive orders, including the Sunken Military Craft Act (2004); Archeological Resources 

Protection Act (ARPA) of 1979; EO No. 13287, Preserve America (2003); and the Coastal Zone 

Management Act (16 USC §§ 1451-1464). Additional regulations include Curation of Federally-Owned 

and Administered Archeological Collections (36 CFR Part 79); Critieria for Evaluation (36 CFR § 60.4); 

and Protection of Historic Properties (36 CFR Part 800). 

The Sunken Military Craft Act protects sunken U.S. military vessels and aircraft and the remains of their 

crews from unauthorized disturbance. ARPA establishes permitting procedures for conducting 

archaeological fieldwork on public lands and fines and penalties for unauthorized excavation.  It also calls 

for the preservation of objects and associated records and prohibits public disclosure of information on 

the locations of archaeological resources if they could be damaged. EO 13287 promotes the long-term 

preservation and use of historic properties. The Coastal Zone Management Act establishes a federal-state 

partnership to provide for the comprehensive management of coastal resources, which may include 

coastal cultural resources in Guam’s MPA. Federal actions must ensure consistency with Fragile Area 

Policy to the maximum extent practicable. Regulation 36 CFR § 60.4 establishes the criteria to evaluate 

properties for listing in the NRHP and 36 CFR Part 800 describes the process for the identification and 

assessment of adverse effects to historic properties (the Section 106 process). 

Most commonly, NHPA is the predominant driver of cultural resource identification and protection. The 

criteria of eligibility for listing in the NRHP state: “The quality of significance in American history, 

architecture, archeology, engineering, and culture is present in districts, sites, buildings, structures, and 
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objects that possess integrity of location, design, setting, materials, workmanship, feeling, and association 

and: 

A. are associated with events that have made a significant contribution to the broad pattern of 

history, or 

B. are associated with the lives of persons significant in the past, or 

C. embody the distinctive characteristics of a type, period, or method of construction, represent 

the work of a master, possess high artistic value or represent a significant and distinguishable 

entity whose components may lack individual distinction, or 

D. have yielded, or may be likely to yield information important in prehistory or history.” 

(National Park Service 2002) 

Properties that either meet or potentially meet these criteria are subject to protection under Section 106 of 

the NHPA, which requires federal agencies to take into account the effect of any undertaking upon NRHP 

listed or eligible resources, share information about undertakings with the potential to affect historic 

properties, and to afford the ACHP an opportunity to comment prior to initiating the proposed 

undertaking. Federal regulation 36 CFR § 800, “Protection of Historic Properties,” defines specific 

procedures for federal agencies to follow in complying with Section 106 of NHPA.  

Under 36 CFR § 800.14, federal agencies may develop program alternatives to implement Section 106. 

Program alternatives relevant to this analysis include program comments and programmatic agreements 

(PAs). Program comments are issued by the ACHP to allow an agency to implement alternative Section 

106 compliance for a category of undertakings in lieu of conducting a separate review for each individual 

undertaking under the regular processes codified under 36 CFR §§ 800.4-6. For example, the Program 

Comment for Capehart and Wherry Military Family Housing resolves Section 106 requirements for a 

category of undertakings affecting specific family housing property types and landscape features dating 

from 1949-1962 (ACHP 2004). The Program Comment for Cold War Era Unaccompanied Personnel 

Housing resolves Section 106 requirements for undertakings affecting unaccompanied personnel housing 

types, such as barracks, and support facilities dating from 1946-1974 (ACHP 2006). Under these program 

comments, Section 106 responsibilities are resolved for actions such as maintenance, repair, layaway, 

mothballing, privatization and transfer out of federal agency ownership, substantial alteration through 

renovation, demolition, and demolition and replacement. 

PAs establish alternative processes for managing historic preservation compliance for routine actions, or 

when the effects of an undertaking are not fully known in advance. Consultations under NHPA conducted 

in support of the 2010 Final EIS led to the development of the 2011 Programmatic Agreement among the 

Department of Defense, the Advisory Council on Historic Preservation, the Guam State Historic 

Preservation Officer, and the Commonwealth of the Northern Mariana Islands State Historic 

Preservation Officer Regarding the Military Relocation to the Islands of Guam and Tinian (2011 PA). 

The 2011 PA was developed consistent with 36 CFR § 800.14(b)(3) as a program alternative to satisfy 

Section 106 responsibilities, with explicit flexibility to address changes in the undertaking. The 2011 PA 

contains measures to develop and share information, and to consider the views of the public, State 

Historic Preservation Officer (SHPO), the ACHP, National Park Service, and other interested parties, as 

projects are developed. The 2011 PA also includes processes for considering the views of the public and 

the parties to the 2011 PA in determining mitigation measures when historic properties may be adversely 

affected.  

Certain types of information related to cultural resources are protected from general distribution. NHPA 

and ARPA contain confidentiality restrictions to prevent inappropriate general releases of locational data 
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for archaeological sites and TCPs under custody and control of the federal government. Consistent with 

these provisions, this SEIS does not contain detailed locational descriptions or figures showing the 

specific locations of archaeological sites or TCPs. 

3.10.3 Approach to Analysis 

 Methodology 3.10.3.1

The methodology and process for identifying and evaluating historic properties are established under 

authority of the NHPA. Section 106 regulations direct federal agencies to identify historic properties 

when proposing undertakings of the type that could affect them (36 CFR § 800.4(b)(1)). In meeting the 

“reasonable and good faith identification” requirements under Section 106, agencies are to take into 

account past planning, research and studies; the magnitude and nature of the undertaking and the degree 

of federal involvement; the nature and extent of potential effects on historic properties; and the likely 

nature and location of historic properties within areas that may be affected (ACHP 2007). Additionally, 

the National Park Service has published the Secretary of the Interior’s standards and guidelines for the 

identification of historic properties (48 FR 44716).  

The methodology for considering cultural resources under NEPA is similar to the process under the 

NHPA. The CEQ regulations require agencies to describe the environment, including cultural resources, 

likely to be affected by the proposed action and alternatives, and to discuss and consider the 

environmental effects of the proposed action and alternatives so decision makers and the public may 

compare the consequences associated with alternate courses of action. Data and analysis vary depending 

on the importance of the impact, and the description should be no longer than necessary to understand the 

effects of the alternatives, with less important material summarized, consolidated, or referenced. As 

discussed above, “cultural resources” covers a wider range of resources than historic properties and may 

include sites of cultural importance that are not eligible for listing in the NRHP. Appropriate 

consideration of these types of cultural resources may occur through Section 106 consultation, the public 

involvement process, or the involvement of interested historical and cultural groups. 

Consistent with these requirements and guidelines, the DON used a combination of methods to identify 

historic properties, identify other cultural resources, and analyze potential impacts for each alternative. 

The DON reviewed previous studies to identify existing information on historic properties within the 

potential impacted areas and identified the locations that would require additional study, whether through 

in-fill pedestrian survey (a survey of previously unsurveyed areas), subsurface testing, or literature review 

and predictive modeling. The DON subsequently prepared two work plans summarizing the proposed in-

fill work and identifying areas requiring additional study based on notional designs for potential impact 

areas available in November 2012. The two work plans were submitted to the Guam Historic Resources 

Division for review and comment, and are titled Archaeological Surveys and Cultural Resource Studies, 

Live-Fire Training Range Complex Naval Munitions Site and Route 15 Alternatives, Territory of Guam 

(Dixon et al. 2013a) and Archaeological Surveys and Cultural Resource Studies, Live-Fire Training 

Range Complex NCTS Finegayan and Northwest Field Alternatives and Main Cantonment Alternatives, 

Territory of Guam (Dixon et al. 2013b). In addition to detailing the essential components for carrying out 

the in-fill survey tasks, the work plans presented the approach, methodology, personnel, and schedule for 

accomplishing the studies. The work plans also included historical backgrounds, summaries of previous 

archaeological research, and examinations of historic maps of the potential impacted areas. The DON 

followed the procedures from the previously submitted work plans in conducting subsequent surveys.  

The in-fill study areas were separated into two major categories: areas where proposed actions could 

directly affect cultural resources and those where proposed actions could indirectly affect cultural 
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resources. The differentiation was made consistent with the NHPA definitions of direct and indirect 

effects. For purposes of this analysis, these categories are referred to as the “Potential Direct Impacted 

Area” (PDIA) and the “Potential Indirect Impacted Area” (PIIA), defined comparably to the “Area of 

Potential Effects” under NHPA. PDIAs are those areas proposed for range, road, or cantonment 

construction, and utility (electric, water, communication) improvements. PIIAs are those areas proposed 

for SDZs and adjacent areas within the 65 dB noise contour, where no construction is proposed. 

Based on the work plans, the DON conducted intensive surveys for all of the PDIAs that had not been 

previously surveyed, referred to in this SEIS as in-fill survey areas. For these areas, pedestrian surveys 

were based on survey transects spaced no more than 16.4 feet (5 meters) apart. Site recordation in these 

areas followed standard procedures. When a site was identified in a PDIA, it was recorded in terms of the 

horizontal and vertical dimensions, number and type of associated features, morphology, function, 

presence of surface artifacts, cultural affiliation or occupation period, vegetation, and ground surface 

visibility. The field teams recorded and prepared detailed maps, site descriptions, photo-documented all 

archaeological resources identified within the in-fill survey areas and collected sufficient data to evaluate 

these sites consistent with 36 CFR § 60.4. In-fill surveys in PDIAs included subsurface testing via the 

placement of either shovel test pits or controlled test units for the purpose of determining presence or 

absence of intact subsurface cultural deposits in areas not previously subject to development. 

Architectural properties subject to Section 106 review within PDIAs were recorded through detailed 

descriptions of construction techniques, existing conditions, character-defining features, and alterations. 

Each property was photographed and evaluated using the NRHP criteria, and Guam Historic Properties 

Inventory (GHPI) forms were completed for each site, building, or other property type. 

For the PIIAs, the DON conducted reconnaissance inventories, which included literature reviews 

supplemented with pedestrian surveys. These surveys were conducted with survey transects spaced at 

32.8-foot (10-meter) intervals. Archaeological site recordation included sketch maps. Also, one global 

positioning system point was recorded at the center of each site. No eligibility determinations were made 

for the sites identified, and GHPI data forms were not completed. PIIAs were not subject to subsurface 

testing. Architectural properties within PIIAs were described and photographed. Buildings and structures 

within the PIIAs were not evaluated for eligibility for listing in the NRHP. 

In both PDIAs and PIIAs, the beginning and ending transect coordinates were recorded with a sub-meter 

accuracy, survey-grade Trimble GeoXH GeoExplorer 2008 Series Global Positioning System unit to 

ensure the survey area was completely covered. Transect orientation was determined by terrain and 

access. Some areas could not be surveyed for safety reasons, such as prohibited access or areas too steep 

to safely navigate on foot, or because of inability to see the ground due to standing water. Terrain in either 

area that could not be surveyed for safety reasons was marked on a map and explained in the results 

section of respective chapters in the cultural resource technical reports.  

Once in-fill surveys were completed, all available information regarding cultural resources was 

synthesized to facilitate an analysis of potential impacts for each alternative. The results of the in-fill 

surveys for the PDIAs and PIIAs were summarized in reports detailing a review of previous surveys, 

methods, site and structure descriptions, NRHP evaluations (for PDIAs), and possible effects from the 

proposed action (Dixon et al. 2014c, 2014d). 

Proposed utility improvement corridors were analyzed through an in-depth literature review of previous 

studies and primary source archival/historic documents to establish a chronology of pre-Contact and post-

Contact activity and land use patterns, to support assessments of potential sensitivity for future reviews. 
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Draft reports, which included summaries of the results of in-fill surveys and the literature review of utility 

improvement corridors, were submitted to Guam SHPO for review. 

For properties dated after World War II (WWII), the Navy Cold War Context provided a primary 

analytical base for assessing the potential significance of properties from 1946 to 1991 (Aaron 2011).  

The Navy Cold War Context supported consideration of NRHP eligibility and for identifying properties 

of potentially exceptional significance that are less than 50 years old (Criteria Consideration G).  

The 2011 PA includes procedures for consulting on the identification of historic properties as specific 

projects are developed. Data gathered during the in-fill studies conducted for this SEIS and information 

available in other previous cultural resource investigations will contribute to the review procedures in the 

2011 PA. Under the 2011 PA, the DoD conducts annual reviews of proposed projects for the purpose of 

seeking information from the Signatories, Invited Signatories, Concurring Parties and the public 

regarding historic properties in project areas as part of the process for identifying historic properties and 

completing determinations of eligibility. Individual project reviews are conducted via a PA Memo process 

for the purpose of soliciting additional comments regarding the DoD’s determination of effect. If adverse 

effects are identified, DoD solicits input on its plan for resolving the adverse effects. When new 

information is received regarding the potential presence of historic properties, the 2011 PA outlines a 

process for consideration of supplemental identification measures. The 2011 PA also includes a detailed 

review process for avoiding, minimizing and mitigating adverse effects specific to the construction and 

operation of an LFTRC on Guam, including preparation of a range mitigation plan. Once the 

identification, evaluation, and determination of effect processes summarized above have been completed, 

the 2011 PA outlines general and project or area-specific mitigation measures. Mitigation is generally 

defined as taking specific steps designed to lessen the adverse effects of a DoD action on a historic 

property. Mitigation for adverse effects to archaeological sites includes preparation of a mitigation plan, 

which is submitted to the SHPO for review. All mitigation work is to be documented in draft reports 

submitted to SHPO for review prior to being finalized. 

 Impact Assessment Criteria 3.10.3.2

Under NEPA, the analysis of the significance of an impact to a cultural resource is driven by the context 

and intensity of impacts associated with the action. Standard analysis identifies direct, indirect, and 

cumulative impacts. Direct impacts “are caused by the action and occur at the same time and place.” 

Indirect impacts “are caused by the action and are later in time or farther removed in distance, but are still 

reasonably foreseeable.” Indirect impacts may include growth inducing effects and other effects related to 

induced changes in the pattern of land use, population density or growth rate, and related effects on air 

and water and other natural systems, including ecosystems (40 CFR § 1508.8). A cumulative impact is 

“the impact on the environment which results from the incremental impact of the action when added to 

other past, present, and reasonably foreseeable future actions…” (CEQ 1997). Cumulative impacts can 

result from individually minor but collectively significant actions taking place over a period of time. The 

2011 PA includes procedures to ensure full consideration of cumulative impacts to cultural resources. 

Under NHPA, an adverse effect may occur when an undertaking may alter any of the characteristics of a 

historic property that qualify it for inclusion in the NRHP. Consideration is given to all qualifying 

characteristics of a historic property, including those that may have been identified subsequent to the 

original evaluation of the property's eligibility for the NRHP. Adverse effects may be direct, indirect, or 

cumulative. Direct adverse effects result from the direct loss of character-defining features and/or other 

aspects of integrity. As under NEPA, they usually occur at the same time or place. Indirect adverse 

effects, under NHPA, such as auditory or visual effects, are not necessarily later in time or farther 
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removed in distance as defined under NEPA. They may result from alterations in the setting, feeling, or 

association of historic properties, or in the case of TCPs, reduced access.  

In the impact analysis presented in Chapters 4, 5, and 6, potential direct and indirect effects are discussed 

using the NHPA approach for identifying direct and indirect effects to historic properties (36 CFR Part 

800). Therefore, although any impacts within range SDZs would occur at the same time and geographic 

location as operation of the proposed ranges and would be considered direct impacts in the context of 

NEPA, the effects to historic properties within SDZs are considered to be indirect effects under the 

NHPA. This is similar to the approach used in the 2010 Final EIS and follows the procedures for the 

consideration of effects and impacts outlined in the 2011 PA.  

Additionally, the existing environment has been delineated as “PDIAs” and “PIIAs” as defined under the 

NHPA definition of direct and indirect effects and explained above. These areas do not delineate or 

confine impacts under the NEPA definition of indirect or direct impacts. 

 Public Scoping Issues 3.10.3.3

The analysis in this SEIS focuses on possible impacts to cultural resources—archaeological resources, 

architectural properties, TCPs, and resources of cultural importance—that could be impacted or affected 

by the proposal. As part of the analysis, concerns relating to cultural resources that were mentioned by the 

public, including regulatory stakeholders, during scoping meetings are addressed in Chapters 4 and 5 of 

this SEIS. These include: 

 Impacts to Pågat, Pågat Cave, and Marbo Cave sites. 

 Impacts to NWF cultural sites.  

 Impacts to cultural sites in general. 

 Loss of access to traditional or medicinal plants. 

3.11 VISUAL RESOURCES 

3.11.1 Definition 

This section describes the applicable existing visual conditions and resources on Guam by geographical 

area. While the focus is on the visual resources on those lands being considered under the proposed 

action, it also includes areas within the general ROI. The ROI includes not only the areas proposed for 

development, but also areas in the vicinity of the proposed development. Visual resources include scenic 

areas, vistas or thoroughfares, and locations that provide natural-appearing or aesthetically pleasing places 

or views. This includes natural views such as shorelines, seascapes, cliffs, and man-made views such as 

unique buildings, landscaping, parks, and other types of cultural features. 

In addition to vistas and scenic overlooks, visual resources are also recognized as views and vistas that 

people are accustomed to seeing and often take for granted as a general part of the landscape. 

Visual resources are an important part of the quality and sensory experience of an area. Users often 

encounter an area first and foremost through a visual interaction, or their “view” of a place. Views are 

often described in terms of foreground, middle-ground, and background, depending on the site. For 

analysis purposes, visual resources include the following: 

 Dominant landscape features (e.g., a tall water tower in a landscape otherwise consisting of low 

vegetation and one or two story buildings). 

 Diversity (e.g., rows of crops adjacent to an urban area with the mountains as a backdrop). 
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 Elements of line, color, form, and texture. 

 Distinctive visual edges (e.g., a housing tract adjacent to a forested area). 

3.11.2 Regulatory Framework 

Regulations pertaining to the protection and preservation of visual resources vary by location and 

jurisdiction. The Coastal Zone Management Act’s consistency determination process requires compliance 

with Guam’s enforceable policy regarding effects to scenic coastal resources. The policy encourages the 

preservation and enhancement of scenic resources through compliance with sign, litter, zoning, 

subdivision, building, and related land-use laws. The policy also requires, to the maximum extent 

practical, that the project be designed to minimize degradation of significant views from scenic overlooks, 

highways, and trails. As a federal project, the proposed action may be subject to various provisions of the 

National Wild and Scenic Rivers Act; National Trail Systems Act; Forest Management Act; and Federal 

Land Policy and Management Act. As part of a larger project involving the FHWA, various visual 

preservation provisions may be applicable pertaining to visual corridors along public roadways. 

Updated and released on May 15, 2012, UFC 2-100-01 (Installation Master Planning) provides planning 

guidelines, including aesthetics, for military installations. Pertinent parts of UFC 2-100-01 would be 

applied, where appropriate, to provide a framework for considering visual impacts of base development 

projects. In addition, the Haputo ERA Management Plan requires a no construction buffer of 100 feet 

(30.5 m) from the ERA boundary. Beyond the no construction buffer zone, there would be a 200 foot (61 

m) buffer zone where landscaping, fencing, and mowing would be allowed. There would also be an 

additional buffer of approximately 440 feet (134 m) from the cliffline to the Haputo Bay shoreline (total 

of 0.1 mile [0.2 km]). 

3.11.3 Approach to Analysis 

 Methodology 3.11.3.1

Information on visual resources was gathered through review of previous on-site visits, background 

research, and the review of stakeholder and public meeting notes as part of the 2010 Final EIS, as well as 

the scoping meetings held as part of this SEIS. The analysis of potential impacts to visual resources is 

based on the long-term operational effects (i.e., after construction has occurred and all buildings, 

facilities, and structures are in place). Construction-related activities associated with the development of 

the facilities would be relatively minimal and temporary in their impacts (i.e., earth-moving equipment 

clearing vegetation, altering terrain, constructing facilities). 

 Impact Assessment Criteria 3.11.3.2

Consistent with the 2010 Final EIS to which this is a supplement, the same determinations of significance 

are used in this SEIS (Volume 2, Chapter 13: Visual Resources, Section 13.2.1.1: Methodology, 

page 13-62). The proposed action and alternatives would cause a significant impact to visual resources if 

they: 

 Would substantially alter the views or scenic quality associated with particularly significant 

and/or publicly recognized vistas, view sheds, overlooks, or features, including views from the 

ocean. 

 Would substantially change the light, glare, or shadows within a given area. 

 Would substantially affect sensitive receptors, i.e., viewers with particular sensitivity (or 

intolerance) to a changed view (e.g., a hillside neighborhood with views of a relatively 

undisturbed, naturally-appearing landscape). 
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 Public Scoping Issues 3.11.3.3

The scoping comments/concerns regarding visual resources are summarized as follows: 

 Preservation of the scenic resources of the National Natural Landmarks, the War in the Pacific 

National Historic Park, and the aesthetic quality of Guam overall. 

 Potential degradation of the aesthetic quality of the coastline and scenic views of the coast. 

3.12 GROUND TRANSPORTATION 

3.12.1 Definition 

The definition of ground transportation resources in this SEIS is the same as that described in the 2010 

Final EIS (Volume 6, Chapter 4: Roadways, Section 4.1.1: Definition of Resource, page 4-1). 

 On-Base Roadways 3.12.1.1

On-base roadways refers to transportation features that support vehicular, transit, pedestrian, and bicycle 

traffic within the DoD military bases and training ranges. Roadways internal to military sites are 

discussed in Chapter 4 and Chapter 5 in this SEIS. The potential effects on roadways within the bases as a 

result of the increased number of vehicle trips and vehicle movements associated with the proposed 

relocation of Marine Corps personnel to Guam are assessed and presented. 

 Off-Base Roadways 3.12.1.2

The study area for this transportation analysis consists of 57 intersections and 33 roadways located 

throughout the island of Guam. The study roadways are numbered highways in Guam that are eligible for 

Federal-Aid Highway funding. The study roadways cover approximately 470 lane miles (756 km) and 

represent the primary transportation corridors on the island of Guam. Off-base roadways refer to 

transportation roadway features that support vehicular traffic, public transit service, and pedestrian and 

bicycle facilities outside of the DoD military bases. Guam’s existing roadway network has developed into 

a multi-lane roadway system that serves commercial, retail, military, and tourist-based travel demands.  

The Guam roadway network comprises the majority of Guam’s non-military roadway system, providing 

the backbone of the island’s passenger and goods movement routes (Figure 3.12.1-1). Construction of 

improvements to the Terrestrial Highway System are required to provide mission-critical transportation 

infrastructure as part of the planned construction, training, and operations associated with the proposed 

military relocation. The Guam roadway network must be able to accommodate increased traffic resulting 

from the proposed relocation of approximately 5,000 Marines with approximately 1,300 dependents to 

Guam once “steady-state” population in-migration conditions are in place after 2028 (see Section 4.15, 

Socioeconomics and General Services).  

During the construction period, the temporary increase in the civilian labor force for construction and 

related activities would place further demand on the Guam roadway network. 
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Guam Island-Wide Traffic Model 

The first Guam traffic model was developed in 2003. In 2008, the GDPW, in cooperation with the 

FHWA, oversaw the preparation of the 2030 Guam Transportation Plan (GDPW 2008) and the traffic 

impact analysis for the 2010 Final EIS (Volume 6, Related Actions, Chapter 4: Roadways, 

Section 4.2.1: Approach to Analysis, pages 4-39 to 4-202). As part of the development of this SEIS, the 

FHWA 2003 traffic model was updated and a new traffic analysis was conducted based on updated 

baseline conditions and the 2012 Roadmap Adjustments. This update to the model is hereafter referred to 

as the 2013 Guam Island-wide Traffic Model. The key input assumptions of the model include: 

 Trip Purposes – Trips are split into four types: Home-based Work, Home-based Other, Non-

home-based, and Commercial Vehicle. This classification system follows generally accepted 

industry practice for places where the available data does not support a more detailed 

disaggregation of trips. 

 Trip Generation Rates – Trip generation rates used in the previous model are also used in the 

2013 Guam Island-wide Traffic Model. These rates are within the normal range for the types of 

trips involved. 

 Time of Day Factors – The time of day factors used for the weekday a.m. peak hour model are 

the same as those used in the previous model. Time of day factors used for the weekday p.m. 

peak hour model were adjusted to better match the latest traffic counts.  

Documentation of the structure, input data and assumptions, and validation results are included in the 

Guam and CNMI Military Relocation (2012 Roadmap Adjustments) SEIS – Traffic Planning Model 

Development Report (FHWA 2013a). 

Traffic forecasts used in this SEIS were developed using the 2013 Guam Island-wide Traffic Model. The 

2030 forecasts indicate lower traffic volumes that result in significantly better operating conditions than 

the 2030 forecasts included in the 2010 Final EIS. The reduction in the scope of the DoD action 

contributes to the projected lower traffic volumes. However, most of the improvement is attributable to a 

downward revision in forecast growth rates for the civilian population on the island of Guam. 

Although the new 2030 forecasts indicate improved conditions compared to the 2010 Final EIS forecasts, 

there is nevertheless a substantial worsening of traffic over existing conditions. This is primarily 

attributable to the estimated organic population growth. The results of the forecast are included in the 

Traffic Operations Report (FHWA 2013c).   

Roadway Network Improvements 

For scenarios forecasting future years, the 2013 Guam Island-wide Traffic Model roadway network file 

was revised to take into account widening or other capacity-increasing improvements expected to be 

completed by the forecast year (Year 2030). A subset of projects identified in the 2030 Guam 

Transportation Plan (GDPW 2008) with a high probability of being implemented by 2030 by the GDPW 

was assumed to be part of the baseline roadway network and, as such, is included in the 2013 Guam 

Island-wide Traffic Model Year 2030 roadway network. These roadway network improvements are 

identified in Table 3.12.1-1. 
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Table 3.12.1-1. Roadway Network Improvements Implemented By 2030 

Route Project Limits Project Description 

Route 3 
Guam Regional Medical 

City Intersection 
Construct new signalized intersection with turn lanes 

Route 3 
Okkodo High School 

Intersection 
Construct new traffic signal. Provide second southbound through 

lane on Route 3 

Route 8 
Kanada-Toto Loop Road 

Intersection 
Construct new traffic signal 

Route 9 
North side Newar 

Chalan Ramirez 

Construct new ACE gate to provide access to AAFB internal 

roadway network 

Route 10 Jesus Mariano Road Construct new traffic signal 

Route 10A Route 1 to Airport Widen from two to four lanes with a center turn lane 

Route 10A Airport to Route 16 Widen from two or three lanes to six lanes 

Route 14B 
Route 1 to Carmen 

Memorial Drive 
Add center turn lane 

Route 26  Route 1 to Route 25 
Widen from two to four lanes. Construct new traffic signal and 

turn lanes at Route 26 / Route 25 (Alageta Road) intersection 

Route 26 Route 25 to Route 15 Add center turn lane 

Route 27 Ext Route 16 to Route 1 
Widen from two to four lanes. Signalize Route 1 / 

 Route 27 intersection 

Tiyan Parkway Route 10A to Route 8 

Construct four lanes plus a center turn lane. Signalize Tiyan 

Parkway / Route 8 intersection. Align Tiyan Parkway / Route 

10A intersection with the existing signalized “T” intersection at 

Home Depot 
Source: FHWA 2013c. 

Additionally, the Defense Access Road certified and eligible construction projects, including bridge 

replacements and pavement strengthening, identified in the 2010 Final EIS (Volume 6, Related Actions, 

Chapter 1: Purpose and Need for Actions, Table 1.1-1, page 1-8) would be implemented. 

The purpose of proposed Terrestrial Highway System enhancements is to improve the existing network 

through the Defense Access Road program, or other funds, and provide mission-critical transportation 

infrastructure as part of the planned military relocation. A variety of roadway improvements are needed to 

support both construction of the facilities and the ensuing traffic related to the military relocation on 

Guam. The improvements proposed for the Terrestrial Highway System would result in increased 

roadway capacity, new access points, strengthened roadways, bridge replacements, and enhanced 

roadway safety on Guam, as a response to construction for the military relocation and growth.  

An improved network of roadways on Guam is needed as part of the mission-critical infrastructure to 

support planned relocation of Marines and their dependents, as well as to accommodate ongoing growth 

on the island of Guam. To meet these needs, the existing roadway network capacities would be assessed 

against the projected travel demand resulting from the DoD-related actions, in order to identify those 

locations with deficiencies and potential impacts. These facilities at specific locations island-wide are 

then evaluated for feasibility and strategic implementation of roadway improvement projects such as 

roadway widening, intersection improvements, bridge replacements, and pavement strengthening 

projects, in order to ensure serviceability and to mitigate any potential impacts resulting from both the 

DoD-related actions and projected organic growth. 
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 Transit 3.12.1.3

Public transportation on Guam includes the following modes and service types: 

 Tour buses 

 Shopping buses 

 Taxis 

 School buses 

 Special service for DON shore leave 

 Fixed-route service (buses on designated routes at prescribed headways) 

 Demand-response service (DRS) (reservation-type service linking residential areas with fixed-

route service or nearby activity centers) 

 Paratransit 

For purposes of this project, the transit discussion focuses on Guam Mass Transit. It describes the existing 

conditions for fixed-route, DRS areas, and paratransit service on Guam. DRS provides service by 

reservation to activity centers or areas with fixed-route service. It should be noted that there is some 

overlap between the fixed-route, DRS, and paratransit areas in the regions. 

There are currently 7 fixed-route bus lines, 7 DRS areas, and 5 paratransit areas on the island. A section 

of Chamorro Village, located in Hagåtña, currently acts as a transit center consisting of a shared-use 

parking lot with two bus shelters. Only one route in the fixed system is not anchored by this location. In 

addition to the fixed routes, all DRS routes originate and terminate at Chamorro Village. In this respect, 

the current network acts as a low-frequency “pulse” system, having most of the routes service one central 

location simultaneously to maximize transfer potential.  

The seven individual bus lines on the fixed-route service are the following: 

 Greyline – servicing Dededo, Yigo, and surrounding areas. 

 Redline – servicing Hagåtña, Mangilao, Barrigada, and Toto areas. 

 Blueline 1 – servicing Hagåtña, Tamuning, Micronesia Mall, and Tumon areas. 

 Blueline 2A – servicing Hagåtña, Asan, Piti, Agat, Umatac, and Merizo areas. 

 Blueline Express – servicing Hagåtña, Tamuning, and Tumon areas. 

 Greenline – servicing Yona, Inarajan, and Talofofo areas. 

 Greenline Express – servicing Chamorro Village, Adelup, Agana Heights, Sinajana, and Hagåtña 

areas. 

Paratransit service, provided by Guam Regional Transit Authority (GRTA), supplies door-to-door 

transportation for persons with certified disabilities, and is available by advance reservation which must 

be made during normal business hours (8:00 a.m. to 5:00 p.m., Monday through Friday) on the day prior 

to the ride request and up to 2 days in advance. A total of six paratransit vehicles are assigned to 

paratransit services.  

Effective March 1, 2013, all bus transit services for fixed-route and paratransit operate Monday through 

Saturday from 5:30 a.m. to 12:30 p.m. (a.m. run) and from 2:30 p.m. to 8:30 p.m. (p.m. run). 
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There are overall scheduling issues with mass transit on the island. Buses generally run ahead of the 

published schedule, and they do not adhere to slower speeds or wait time to follow the schedule. The lack 

of schedule adherence often causes passengers to miss the bus and thus does not provide a reliable public 

transportation system on Guam. Passengers are advised to be at the designated stop 15 minutes prior to 

scheduled departure time. 

The GRTA was formed in 2010, and is currently responsible for all public transit functions. The 2030 

Guam Transportation Plan outlines recommendations for an improved mass transit system on Guam. 

Additionally, the GRTA approved the Guam Transit Business Plan in January 2010, which includes 

purchasing new buses, constructing a bus maintenance facility, and modifying the bus schedule. The 

GRTA also received federal funding from the Federal Transit Administration, U.S. Department of 

Transportation in the amount of $1.5 million for the procurement of eight paratransit buses and four 

fixed-route buses. GRTA received Federal Transit Administration approval in late 2012 for a $1.3 million 

grant. Of the grant funds, $1 million would be used to fund construction of a new Guam Department of 

Integrated Services for Individuals with Disabilities Resource Center. The remaining $300,000 is 

allocated for the creation of a One Call-One Click Center.  

Figure 3.12.1-2 illustrates the fixed routes and DRS areas in Guam. A DRS area is a geographical area 

that is served by the DRS type of bus service. DRS is available on-call and generally provides 

transportation to the nearest fixed route. 

Annual ridership for the period January 2012 to December 2012 for fixed-route service includes 

125,030 riders. A total of 37,420 riders utilized paratransit services during the same 12-month period. 

 Pedestrian and Bicycle Facilities 3.12.1.4

Guam has limited accommodations for pedestrian and bicycle travel. The type, quantity, and quality of 

pedestrian and bicycle facilities varies throughout the island. Sidewalks and roadway shoulders compose 

the existing pedestrian and bicycle system. Most of the 26 miles (42 km) of sidewalk is on the central 

western portion of the island, in the Hagåtña and Tumon Bay area. No marked or designated bicycle lanes 

or paths exist at this time. However, where no sidewalks are present, the shoulder generally functions as a 

pedestrian and bicycle space and is commonly used for running and cycling. The width and condition of 

roadway shoulders vary throughout the island. Shoulders are present along large segments of Route 1 and 

on Route 3 from Route 1 to Route 28. However, pedestrian and bicycle mobility and safety on road 

shoulders can be impeded by conflicting uses, such as parking. 

Most of the signalized intersections included in this study contain a pedestrian indication on at least one 

of the intersection legs. Marked crosswalks and pedestrian safety devices are present at all signalized 

intersections. Crosswalks use the standard (i.e., two parallel lines) or continental marking pattern 

(i.e., wide, dashed, perpendicular lines). The physical condition of pedestrian facilities generally mirrors 

the condition of adjacent roadway facilities, and is deteriorated in some areas. Sidewalks often contain 

obstructions such as fire hydrants, power poles, traffic signal controllers, or other utilities. 

Pedestrian/auto accidents are known to occur at various locations on Guam. Most of these accidents occur 

at night in areas where street lighting levels are low and where pedestrian crosswalks either do not exist, 

are not clearly marked, or are spaced too far apart. In addition, along village streets, there is a lack of 

sidewalks and, in many instances, minimal shoulder space for pedestrians.   
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Guam Public Law 29-98 requires the consideration and construction of bicycle and pedestrian paths with 

all new roadway construction projects. The 2030 Guam Transportation Plan (GDPW 2008) also identifies 

a plan for bicycle facilities that includes detached paths, paved shoulders, and wide outside lanes, 

depending on the roadway. Bicycle and pedestrian improvements would be incorporated into the off-base 

roadway improvement project as much as practicable. 

3.12.2 Regulatory Framework 

Applicable laws, regulations, and standards include FHWA environmental regulations (23 CFR § 771); 

FHWA Technical Advisory T6640.8A (Guidance for Preparing and Processing Environmental and 

Section 4(f) Documents) (FHWA 1987); FHWA Section 4(f) Regulations (23 CFR § 774—Parks, 

Recreation Areas, Wildlife and Waterfowl Refuges, and Historic Sites (Section 4(f)); the Safe, 

Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users (23 USC 139); and 

Moving Ahead for Progress in the 21st Century (MAP-21). Additionally, Guam Public Law 29-98 

requires the consideration and construction of bicycle and pedestrian paths with all new roadway 

construction projects. The FHWA would be responsible for obtaining all permits required for construction 

of off-base roadway projects. 

The aforementioned laws, regulations, and standards in this section, as well as those in applicable 

environmental resources, form the networked management framework that embodies the Guam Coastal 

Management Program’s enforceable ground transportation policy that the proposed action alternatives 

must be consistent with, to the maximum extent practicable. The policy specifically states that “Guam 

shall develop an efficient and safe transportation system, while limiting adverse environmental impacts on 

primary aquifers, beaches, estuaries, coral reefs, and other coastal resources.” 

3.12.3 Approach to Analysis 

 Methodology 3.12.3.1

On-Base Roadways 

For on-base roadways, the travel demand of the current base land uses was compared to the projected 

travel demand anticipated to be generated by the proposed action. A planning-level on-base traffic 

analysis was used to assess any potential transportation impacts related to the DoD action, and to identify 

potential mitigation options. The proposed action includes on-base (internal) roadway construction 

projects that would be implemented by the DoD. On-base (internal) roadway segments, intersections, and 

entry control facilities have been designed to accommodate the expected travel demand. Specifically, on-

base (internal) roadway segments and intersections are designed to operate at acceptable LOS (LOS A, B, 

C, D, or E) under future year (Year 2030) conditions with the proposed action. Therefore, the proposed 

action would not result in a significant impact to any on-base (internal) roadways or intersections. 

Off-Base Roadways 

Existing traffic volumes for all study roadways and intersections were obtained from traffic counts 

conducted by the GDPW in 2012. The 2013 Guam Island-wide Traffic Model was calibrated against these 

recent counts. Traffic forecasts were prepared using the 2013 Guam Island-wide Traffic Model, an 

updated version of the model that was used for the 2010 Final EIS traffic analysis. The 2013 version 

incorporates data from the 2010 U.S. Census, the 2007 Economic Census, new forecasts for population 

growth unrelated to military projects, and an improved representation of the Terrestrial Highway System.  
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Four potential cantonment/family housing alternatives and five potential LFTRC alternatives are under 

consideration. The travel demand modeling methodology for the alternatives and combination of 

alternatives was defined and directed by the DoD and the FHWA to provide detailed off-base (external) 

roadway and intersection analysis for one representative pairing (the modeled combination) for a 

cantonment/family housing alternative and LFTRC pairing. The following scenarios were modeled: 

 Existing (Year 2012) Baseline Conditions 

 Year 2030 No Build Baseline Conditions 

 Year 2030 Finegayan (Alternative A) with NWF LFTRC (Alternative 5) 

 Year 2030 Finegayan-South Finegayan (Alternative B) with NAVMAG (East/West or L-Shaped) 

LFTRC (Alternative 2 or 4) 

 Year 2030 AAFB (Alternative C) with NAVMAG (East/West or L-Shaped) LFTRC (Alternative 

2 or 4) 

 Year 2030 Barrigada (Alternative D) with NWF LFTRC (Alternative 5) 

 Year 2030 No-Action Alternative Conditions 

The Baseline Conditions scenarios represent the expected traffic growth on the island for Year 2030 

without DoD action, and are considered to be the baseline conditions against which the “steady state” of 

the proposed action alternative would be compared. The No-Action Alternative Conditions scenario 

presumes the present course of action identified in the September 2010 ROD. All future scenarios assume 

completion of the roadway improvements identified in Table 3.12.1-1.  

Traffic impacts of the proposed action cantonment/family housing and LFTRC alternatives and the No-

Action Alternative were determined through a quantitative analysis of existing and future traffic volumes. 

It should be noted that there is typically a direct relationship between impacts on transportation resources 

and increase or decrease in population. Consequently, compared to the transportation (roadway) resource 

impacts described in the 2010 Final EIS, the magnitude of the impacts resulting from implementation 

(construction and operations) of the proposed action assessed in this SEIS would be smaller. 

Roadway Segment Operations 

This transportation impact analysis compares the existing capacity and demand on a roadway to the 

projected capacity and demand of that roadway. A principal objective of capacity analysis is the 

estimation of the maximum amount of traffic that can be accommodated by a given facility while 

maintaining desired operational qualities. Roadway segments were analyzed by comparing the 2013 

Island-wide Traffic Model’s forecast traffic volumes to the LOS thresholds summarized in Table 

3.12.3-1. 

The capacity thresholds distinguish between rural and transitional (semi-urban) areas (Table 3.12.3-1). 

For the purposes of this study, the rural areas include Route 9, the northern portion of Route 3, Route 3A, 

the southern portion of Route 1, Route 6, and Routes 2 and 4 in the southern portion of the island. 

Capacity thresholds are provided for the corresponding LOS with LOS F conditions occurring when 

traffic volume on the roadway exceeds the maximum capacity identified in the LOS E column. These 

LOS thresholds are based on research conducted and published by the Florida Department of 

Transportation using the methodologies in the Highway Capacity Manual (Transportation Research 

Board 2010). The Florida Department of Transportation tables are commonly used for planning purposes 

by jurisdictions across the U.S. 
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Table 3.12.3-1. Peak Hour Directional Level of Service Thresholds 

Number of Lanes Median Type 
Vehicles Per Hour 

LOS A, B, or C LOS D LOS E 

Class 2 (Posted speed 35 mph [56 km/h] or lower, Rural areas) 

1 Undivided 670 740 NA 

1 Divided with left-turn lanes 704 777 NA 

2 Undivided without turn lanes 1,224 1,264 NA 

2 Divided with left-turn lanes 1,530 1,580 NA 

3 Divided with left-turn lanes 2,360 2,400 NA 

Class 2 (Posted speed 35 mph [56 km/h] or lower, Transitional urban areas) 

1 Undivided 330 680 720 

1 Divided with left-turn lanes 347 704 756 

2 Undivided without turn lanes 400 1,168 1,280 

2 Divided with left-turn lanes 500 1,460 1,600 

3 Divided with left-turn lanes 810 2,280 2,420 
Notes:  Thresholds are per direction and indicate the maximum value to achieve the LOS. The weekday a.m. and p.m. peak 

 hours on Guam occur between 8:00 a.m. and 9:00 a.m. and 4:30 p.m. and 5:30 p.m., respectively. NA indicates that 

 volumes exceeding LOS D become LOS F because intersection capacities are reached. 

Sources: FHWA 2013a, 2013c. 

Roadway segments were analyzed by direction during the weekday a.m. and p.m. peak hours (occurs 

between 8:00 a.m. and 9:00 a.m., and 4:30 p.m. and 5:30 p.m., respectively) for every link in the 2013 

Guam Island-wide Traffic Model. It is common for one travel direction of a roadway segment to 

experience a higher volume of traffic than the opposite direction during any given hour. The volume-to-

capacity ratio for both directions of travel are reported for each study roadway segment. 

Intersection Operations 

The operations of signalized and unsignalized intersections along the major street network across the 

island were analyzed. The study intersections were evaluated using the methodologies outlined in the 

Highway Capacity Manual (Transportation Research Board 2010). Intersection LOS calculations, 

included in Appendix F, were computed using Trafficware’s Synchro software package. The duration of 

delay is measured differently for signalized intersections compared to unsignalized intersections. Because 

an unsignalized intersection does not generally have as much traffic as a signalized intersection, the LOS 

delay is typically shorter than at a signalized intersection. At signalized study intersections, the operations 

analysis uses various intersection characteristics (e.g., traffic volumes, lane geometry, and signal 

phasing/timing) to estimate the average control delay experienced by motorists at an intersection. At 

unsignalized (one-way, two-way, and all-way stop-controlled) study intersections, LOS is related to the 

total delay per vehicle at the intersection as a whole (for all-way stop-controlled intersections) or for each 

stop-controlled approach (for one- and two-way stop-controlled intersections). Total delay is defined as 

the total elapsed time from when a vehicle stops at the end of the queue until the vehicle departs the 

queue. This time includes the time required for a vehicle to travel from the last-in-queue position to the 

first-in-queue position. Table 3.12.3-2 provides the delay thresholds for signalized and unsignalized 

intersections. 
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Table 3.12.3-2. Intersection Level of Service Definitions 

LOS Description of Traffic Conditions 
Average Delay  

(seconds per vehicle) 

Signalized Intersections 

A 
Insignificant Delays: No approach phase is fully utilized and no vehicle 

waits longer than one red indication. 
≤ 10.0 

B 
Minimal Delays: An occasional approach phase is fully utilized. Drivers 

begin to feel restricted. 
> 10.0 and ≤ 20.0 

C 
Acceptable Delays: Major approach phase may become fully utilized. 

Most drivers feel somewhat restricted. 
> 20.0 and ≤ 35.0 

D 

Tolerable Delays: Drivers may wait through more than one red 

indication. Queues may develop but dissipate rapidly, without excessive 

delays. 

> 35.0 and ≤ 55.0 

E 
Significant Delays: Volumes approaching capacity. Vehicles may wait 

through several signal cycles and long vehicle queues from upstream. 
> 55.0 and ≤ 80.0 

F 
Excessive Delays: Represents conditions at capacity, with extremely long 

delays. Queues may block upstream intersections. 
> 80.0 

Unsignalized Intersections 

A No delay for stop-controlled approaches. ≤ 10.0 

B Operations with minor delays. > 10.0 and ≤ 15.0 

C Operations with moderate delays. > 15.0 and ≤ 25.0 

D Operations with some delays. > 25.0 and ≤ 35.0 

E Operations with high delays, and long queues. > 35.0 and ≤ 50.0 

F 
Operation with extreme congestion, with very high delays and long 

queues unacceptable to most drivers. 
> 50.0 

Source: Transportation Research Board 2010. 

 Impact Assessment Criteria 3.12.3.2

Direct and Indirect Impacts 

Impacts related to the DoD’s proposed action to relocate approximately 5,000 Marines and approximately 

1,300 dependents can be identified as direct or indirect (or induced) impacts.  

For roadways and intersections, direct impacts relate to the demand for roadways by the military 

population and facilities. A direct impact is an effect caused by the proposed action and occurs at the 

same time and place. Direct impacts related to roadways are analyzed and discussed in detail.  

Indirect impacts generally relate to the increased demand for the roadways due to increases in the civilian 

population and facilities. There are two main contributors to indirect impacts for roadways: the 

construction workforce that would come to Guam, and induced civilian population growth from increased 

economic activity, both related to the proposed military relocation. Anticipated civilian population growth 

in the absence of the military relocation has been considered in the forecast of future demand for 

roadways, but is not a major contributor. Indirect impacts related to roadways and intersections are 

analyzed and discussed, although the analysis is more general and qualitative in nature; using readily 

available information from owners and operators of these systems, as well as from regulatory agencies. 

Assessment Criteria 

The project would have a significant impact on the environment if it would conflict with an applicable 

plan, ordinance, or policy that establishes measures of effectiveness for the performance of the circulation 

system. The assessment takes into account all modes of transportation; including mass transit and non-

motorized travel and relevant components of the circulation system. Relevant components of the 
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circulation system include, but are not limited to; intersections, streets, highways and routes, pedestrian 

and bicycle paths, and mass transit. 

Traffic Load and Capacity Thresholds 

For intersections and roadway segments, the LOS rating deemed acceptable typically varies by 

jurisdiction, facility type, and traffic control device. LOS D is generally recognized as the minimum 

desirable operating condition. However, according to the 2030 Guam Transportation Plan it is 

recommended that, “All intersections and roadway segments should operate at LOS E during peak 

periods. Improvements undertaken by the GDPW would be designed to alleviate substandard LOS 

conditions to the extent feasible, with due consideration to physical and environmental constraints” 

(GDPW 2008).  

The desired threshold for acceptable operating conditions at intersections and roadway segments is LOS E 

or better. Intersections and roadway segments operating at LOS F would be considered unacceptable. 

Consistent with the 2010 Final EIS (Volume 6: Chapter 4, Section 4.2.1.1: Methodology, page 4-40), a 

significant traffic impact is deemed to occur if: 

 For roadway segments and intersections – the proposed action causes LOS to change from 

acceptable LOS (LOS A, B, C, D, or E) to unacceptable LOS (LOS F). 

 For roadway segments – if the roadway segment is operating at unacceptable LOS (LOS F) 

under Year 2030 Baseline Conditions, and continues to operate at unacceptable LOS F with the 

proposed action, then a significant impact would be deemed to occur if the proposed action adds 

5% to the total traffic on the roadway segment. 

 For intersections – if the intersection is operating at unacceptable LOS (LOS F) under Year 2030 

Baseline Conditions, and continues to operate at unacceptable LOS F with the proposed action, 

then a significant impact would be deemed to occur if the proposed action adds 50 vehicles to the 

intersection. 

Other Thresholds 

The proposed action would have a significant impact on the environment if it would: 

 For entry control facilities – provide inadequate stacking distance, or result in excessive queuing 

that would affect operations of adjacent roadways or intersections under Force Protection 

Condition (FPCON) Bravo+ conditions. 

 For pedestrians and bicyclists – substantially increase traffic hazards to motor vehicles, bicycles, 

or pedestrians due to a design feature (e.g., sharp curves or dangerous intersections) that does not 

comply with applicable design standards. 

 For transit, pedestrians and bicyclist – fundamentally conflict with adopted policies, plans, or 

programs regarding public transit, bicycle, or pedestrian facilities; or otherwise decrease the 

performance or safety of such facilities. 

 The indirect and cumulative impacts of the proposed action associated with induced civilian 

population growth, workforce housing, and logistics; as well as their significance, have been 

identified. In making these assessments, industry and regulatory standards were employed to 

make the determinations of impacts and significance. 
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 Public Scoping Issues 3.12.3.3

The scoping comments/concerns regarding ground transportation are summarized as follows: 

 Potential impacts from military expansion activities resulting in increased traffic around military 

bases, as well as residential areas off-base. 

 Potential impacts from military expansion activities resulting in increased traffic on Marine Corps 

Drive (Route 1) and Route 4, specifically if the LFTRC is located at NAVMAG (Alternative 2, 3, 

or 4). 

 Potential impacts from military expansion activities resulting in increased traffic on Route 3A, 

specifically if the LFTRC is located at NWF (Alternative 5). 

 Potential impacts from military expansion activities resulting in the proposed diversion of Route 

15; a major highway on Guam, specifically if the LFTRC is located at Route 15 (Alternative 1). 

 Potential impacts from military expansion activities resulting in new access roads to NAVMAG 

(East/West) LFTRC (Alternative 2) and NAVMAG (L-Shaped) LFTRC (Alternative 4). 

Construction and operations of new access roads would potentially result in an impact to 

environmentally sensitive watersheds in southern Guam. Improvement of the existing Bubulao 

Road, off of Route 4A, should be considered to minimize impacts to the environmentally 

sensitive areas. 

 Potential impacts from military expansion activities that would require Marine Corps personnel 

located in northeastern Guam to travel on already congested roadways, specifically if the LFTRC 

is located at any NAVMAG (East/West, North/South, or L-Shaped) (Alternative 2, 3, or 4) site. 

3.13 MARINE TRANSPORTATION 

3.13.1 Definition 

Marine transportation refers to marine vessels and facilities used to support commercial, military, and 

recreational uses. Marine transportation could be impacted by the proposed alternatives through restricted 

vessel access to port facilities. Additionally, use of firing ranges could be affected by marine vessels 

traveling within marine waters (including shipping lanes) within the designated SDZs. Marine 

transportation is discussed in detail in the 2010 Final EIS (Volume 2, Chapter 14: pages 14-1 to 14-9). 

 Description of Port Facilities 3.13.1.1

The primary military, commercial, and recreational port facilities on Guam are located in Apra Harbor, 

the main berthing facility on the island. About 90% of marine transportation in Guam is conducted in 

Apra Harbor. Any vessel traffic associated with the proposed action would berth in Apra Harbor. Apra 

Harbor provides deep water and protected loading and off-loading facilities. Apra Harbor consists of a 

commercial harbor, naval complex, and repair facility. The port handles both containerized and 

conventional cargo from the U.S. and other countries. A more detailed description of Apra Harbor, 

including the condition of facilities and current levels of use, is included in Section 4.1.13 of this SEIS. 
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 Designated Shipping Lanes 3.13.1.2

Vessel traffic in U.S. ports and harbors is governed by a system of traffic separation schemes. Traffic 

separation schemes are internationally recognized routing designations created by the Coast Guard that 

separate opposing flows of vessel traffic into lanes (also called fairways), including a zone between lanes 

where traffic is to be avoided (33 CFR § 166). Safety fairways are corridors in which no artificial island 

or fixed structure, whether temporary or permanent, is permitted (33 CFR § 167). The shipping lanes, 

which are also delineated by a series of geographic coordinates, provide unobstructed approaches for 

vessels using U.S. ports. Vessels are not required to use the lanes, but failure to use one, if available, 

would be a major factor for determining liability in the event of a collision with another ship or an 

underwater structure. Shipping lanes in the vicinity of Guam are shown in Figure 3.13.1-1. 

Commercial ships travel from U.S. west coast ports (e.g., Ports of Long Beach, Oakland, Tacoma) 

through the Port of Honolulu and on to the Port of Guam. Depending on the shipping line, ships depart 

from the Port of Guam for various port locations in China (Ports of Ningbao and Shanghai), Hong Kong, 

Taiwan (Ports of Kaoshiung and Keelung), Philippines (Port of Davao), Japan (Ports of Yokohama, 

Nagoya, and Kobe), and South Korea (Port of Busan). There is no direct service from U.S. mainland 

ports, although there is direct service from Hawaii to Guam. However, no direct service exists from Guam 

to Hawaii or any other U.S. port of entry. Shipments from Guam travel westward on ships bound for 

Asia, with some vessels then traveling eastward across the Pacific to the U.S. west coast ports. 

3.13.2 Regulatory Framework 

Most of Outer Apra Harbor and the entire Inner Apra Harbor are under the jurisdiction of the DON. Use 

of these waters is restricted because they are adjacent to Naval Base Guam facilities. The operation of 

commercial vessels in Outer Apra Harbor is regulated by the Harbor Rules and Regulations of the Port 

Authority of Guam (Public Law 26-72). 

3.13.3 Approach to Analysis 

 Methodology 3.13.3.1

The proposed action could potentially impact marine transportation through potential delays in 

unloading/loading of ships due to reduced availability of port facilities from an increase in the number of 

vessels and vessel-handling requirements. Additionally, closure of the SDZs could interfere with vessel 

travel patterns during the use of firing ranges. 

To determine the impacts of the proposed cantonment and family housing alternatives on available port 

facilities, the anticipated annual number of vessels that would visit Apra Harbor for each alternative has 

been compared to projected port mooring, crane, and storage capacity. The recent trend of vessel visits 

and volume of cargo was analyzed and extrapolated, and a comparison was made with the anticipated 

maximum number of vessels that would visit the harbor during the embarkation period (FY2014 through 

FY2022, the largest increase in vessel traffic by the proposed alternatives). Baseline and alternative 

forecasts are provided within the Port of Guam Master Update (Port Authority Guam [PAG] 2013b). 

Potential significant impacts are assumed to occur if annual vessel visits or volume of cargo exceeds a 

threshold where processing time would increase or demand would exceed current capacity.  

To determine the impact of marine transportation on LFTRC alternatives, the location of the proposed 

range SDZs were evaluated to determine potential conflict due to levels of vessel use of marine areas. 
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 Impact Assessment Criteria 3.13.3.2

A significant adverse impact to marine transportation would be determined if the proposed action 

significantly interfered with usage of the Port of Guam by commercial or recreational marine traffic. For 

the proposed action, there is a concern that vessels would not have timely access to port facilities during 

the embarkation period. 

The increased number of vessel visits due to the proposed action has the potential to cause an increase in 

processing times at the harbor facilities. The magnitude of the predicted impact depends on if the 

increased vessel visits will cause a delay beyond what has been historically experienced at Apra Harbor. 

Detailed comparisons of specific types of ship (that require particular dock facilities) would be warranted 

if the number of visits of that type of ship is predicted to increase. These criteria are used in analysis 

because it is impossible to accurately predict the annual traffic capacity of the port facilities. 

Where the SDZ extends over marine waters that are used by commercial or recreational vessels, an 

impact to vessel traffic is possible. The impact would be significant if the closure of the SDZ would cause 

a disruption in established marine traffic patterns, including interrupting known shipping routes or 

schedules. 

 Public Scoping Issues 3.13.3.3

The DON received no comments pertaining to marine transportation during public scoping for this SEIS. 

3.14 UTILITIES 

3.14.1 Definition 

Utilities refers to what is typically public utilities that are provided to the general population for basic 

services, including electrical power, potable water, wastewater services, municipal solid waste, and 

IT/COMM. In the case of military installations on Guam, some utilities are provided by DoD utility 

systems. In some instances, these DoD utility systems extend off-base, beyond installation boundaries. 

DoD utility systems extending beyond the boundaries of the Cantonment and LFTRC alternatives are 

referred to as off-site utilities. Guam’s utilities are defined and described in the following sections, and 

additional information regarding utilities as they relate to the action alternatives is provided in the utilities 

sections in Chapters 4 and 5 of this SEIS. 

 Electrical Power 3.14.1.1

The GPA provides all the electrical power used on-island by both civilians and the DoD. In cases of local 

or island-wide power outages, the DoD has dedicated emergency (standby) generators to maintain power 

to critical DoD facilities. A number of emergency (standby) generators are permitted and are operated 

under permitted conditions.  

In addition to electrical power generation, the power systems also include substations, transmission lines, 

and distribution lines. The GPA owns and operates most of the island-wide transmission lines and 

substations. The DoD owns some off-base transmission lines and leases these to the GPA, which operates 

and maintains them. The DoD owns and operates substations and distribution lines serving many of their 

installations. Fuel storage tank farms, fuel pipelines, pumping facilities, and cooling water systems, 

including intakes and outflows, are also part of the power systems. 
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 Potable Water 3.14.1.2

There are three distinct potable water systems on Guam. One system is owned and operated by the GWA, 

which serves the general civilian population on Guam. The other two systems are owned and operated by 

the DoD and serve most of the military installations on Guam. The DoD systems consist of the DON and 

Air Force systems. While these systems are being transitioned for operation by the DON under a joint 

region arrangement, their current status is that they are not fully integrated. The water systems include 

water production wells, surface impoundments, springs, transmission lines, water treatment facilities, 

pump stations, storage tanks, and distribution lines. Most water production for the middle and northern 

parts of Guam is derived from water wells fed by the NGLA. Most water production for the southern 

parts of Guam is derived from springs and surface water impoundments, principally Fena Reservoir, a 

DoD resource. 

 Wastewater 3.14.1.3

The GWA owns and operates most of the WWTPs on Guam, except for the Apra Harbor WWTP, which 

is a DoD asset that primarily serves Naval Base Guam. The off-base collection systems on the island are 

all owned and operated by the GWA, except for those that are part of the Apra Harbor WWTP system. 

The on-base wastewater collection systems are owned by the DoD, but feed into main lines owned by the 

GWA (except for those feeding into the Apra Harbor WWTP). The wastewater systems include sewers, 

wastewater pump stations, treatment plants, and ocean outfalls. 

 Solid Waste 3.14.1.4

The main municipal solid waste landfill on Guam is the Layon Landfill owned by GovGuam. Transfer 

stations are located around Guam and facilitate municipal solid waste transportation to the Layon 

Landfill. The DoD currently has one recycling center and one transfer station on AAFB, but disposes its 

municipal solid waste at the Layon Landfill. The DoD owns and operates two landfills on their 

installations (i.e., Naval Base Guam and AAFB) that mainly accept construction and demolition (C&D) 

waste, green waste, and other waste types banned from the Layon Landfill. The DON is currently 

coordinating with the GEPA regarding the status of the permit for the Naval Base Guam Landfill. The 

proposed action would be consistent with solid waste permit terms and conditions. 

 Information Technology/Communications 3.14.1.5

For IT/COMM, there are two systems: a commercial system and a DoD system. The commercial system 

provides basic internet, telephone, and television services. The DoD system is completely separate from 

the commercial system and provides necessary communications infrastructure to facilitate DoD 

operations. The IT/COMM systems typically consist of cables within buried conduit, encased in concrete, 

running between manholes/handholes. 

3.14.2 Regulatory Framework 

 Electrical Power 3.14.2.1

The GPA comes under the control of the Consolidated Commission on Utilities for their budgets and rate 

structure, and USEPA Region 9 and the GEPA for emissions and operating permits. The GPA is subject 

to all applicable regulatory requirements, such as the CAA, CWA, Spill Prevention Control and 

Countermeasures Plan Compliance, Oil Pollution Prevention Regulation, Resource Conservation and 

Recovery Act, Toxic Substance Control Act, and the Environmental Planning and Community Right-to-

Know Act. 
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 Potable Water 3.14.2.2

Potable water is regulated by the GEPA and USEPA Region 9. While the USEPA has delegated primary 

enforcement authority for the federal Safe Drinking Water Act and its implementing regulations to the 

GEPA, the USEPA retains the authority to enforce all federal regulations and requirements. The GWA is 

currently operating under a court order filed in November 2011, which is an amendment to the original 

2003 Stipulated Order for Preliminary Relief to address violations of the Safe Drinking Water Act and the 

National Primary Drinking Water Regulations. The GWA water compliance background is presented in 

the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1.2: Potable Water, pages 3-7 to 3-17) and 

is summarized and updated in the Affected Environment sections for Utilities in Chapter 4. In 2013, 

GWA reported substantial progress towards achieving overall compliance with USEPA requirements. 

However, the latest National Enforcement Investigations Center inspection report on GWA’s potable 

water system conducted in 2012 found deficiencies in GWA’s wells, water sources, distribution system, 

and storage tanks, as well as issues with management and operations. Details of the deficiencies, 

completed improvements, and the current status of relevant compliance requirements are discussed in 

Section 4.1.14.1. 

The DON owns and operates the Fena Water Treatment Plant and the associated water transmission and 

distribution systems. The Fena Water Treatment Plant is subject to the USEPA Safe Drinking Water Act. 

Recently, there has been concern about exceeding drinking water standards for disinfection byproducts. 

The DON has implemented short-term measures to reduce disinfection byproducts and continues to 

pursue long-term solutions and work with the GWA to jointly address this issue. 

 Wastewater 3.14.2.3

Wastewater is regulated by the USEPA Region 9 and the GEPA. The GWA owns, operates and maintains 

seven WWTPs on Guam, as well as the associated wastewater collection systems to transport sewage to 

the WWTPs. GWA WWTPs discharging to U.S. waters are subject to the conditions and limitations 

contained in NPDES permits issued by USEPA pursuant to the CWA. GWA’s wastewater compliance 

background is presented in the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1.3: Wastewater, 

pages 3-17 to 3-30) and is summarized and updated in the Affected Environment sections for Utilities in 

Chapter 4. The current major wastewater compliance requirements and issues for the GWA are covered 

under a 2011 court order, a USEPA National Enforcement Investigations Center inspection conducted in 

2012, and revised NPDES permits issued in April 2013, which require secondary treatment of wastewater 

for the Northern District WWTP and the Agana WWTP.  

The 2011 court order is not a permit, or a modification of any permit, under any federal, state, or local 

laws or regulations. The GWA is responsible for achieving and maintaining complete compliance with all 

applicable federal, state, and local laws, regulations, and permits. The revised NPDES permits for both 

the Northern District WWTP and the Agana WWTP established discharge limits consistent with 

secondary treatment.  

The DON owns and operates the Apra Harbor WWTP and the associated wastewater collection system. 

The Apra Harbor WWTP is subject to the conditions and limitations contained in the NPDES permit 

issued by the USEPA pursuant to the CWA. The DON continues to work with the USEPA under a federal 

facility compliance agreement to achieve compliance at this facility. The DON compliance background is 

presented in the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1.3.5: Apra Harbor WWTP, 

pages 3-26 to 3-28). 
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 Solid Waste 3.14.2.4

Municipal solid waste landfills on Guam are regulated by the GEPA. The USEPA provides the territory 

with criteria, information, guidance, policy, and regulations to help the GEPA and the regulated 

community make better decisions in dealing with a broad range of solid waste issues in accordance with 

federal law and related programs.  

In February 2004, the USEPA, Department of Justice, and the GovGuam entered into a Consent Decree to 

resolve issues related to unauthorized discharge of pollutants under the CWA to the Lonfit River from the 

existing Ordot Dump, as discussed in the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1.4: 

Solid Waste, pages 3-31 to 3-38). The Guam Solid Waste Authority is managed by the Federal Receiver 

(Gershman, Brickner, and Bratton, Inc.), pursuant to Orders of the District Court of Guam. The 

Receivership is responsible for all of the operations of the Guam Solid Waste Authority and 

implementation of the Consent Decree entered by the GovGuam and the USEPA in 2004. The 

Receivership would continue until the Consent Decree is fully implemented or is otherwise terminated by 

the District Court. 

The Guam Solid Waste Authority was created as an autonomous, public corporation when Public Law 

31-20 became law on April 4, 2011. This legislation established the Guam Solid Waste Authority under 

the Department of Public Works to handle the operations of what was formerly the Solid Waste 

Management Division. The legislation’s stated objective is to achieve the GovGuam’s eventual 

resumption of all functions, responsibilities, and authority for solid waste management and operations, 

and the governance thereof. 

 Information Technology/Communications 3.14.2.5

The Federal Communications Commission regulates cable television service. Installation of IT/COMM 

infrastructure is subject to standard regulations regarding construction of utilities on Guam. 

3.14.3 Approach to Analysis 

 Methodology 3.14.3.1

The impact analysis for utilities compares the existing capacity and demand on a utility to the projected 

capacity and demand. This analysis is done for each of the action alternatives. Military and civilian 

populations on Guam are projected to increase as a result of the proposed military relocation. In general, 

projected population changes are used to forecast future demand for a utility, based on average per capita 

usage, plus both commercial and industrial uses. Estimated demand for the power utility is based 

primarily on proposed facilities and, in some cases, population. Changes in facility usage and new facility 

construction would also potentially contribute to the total projected demand. Demand projections are then 

compared to the planned capacity under each utility alternative. 

In Chapter 4 of this SEIS, the affected environment and potential impacts are addressed for each of the 

proposed cantonment/family housing alternatives. This would consist of the ability of a utility (after 

modified as proposed) to properly handle and provide required services to both DoD and civilian 

customers. The analysis also considers the island-wide impacts from induced civilian growth and 

projected organic civilian growth that would be expected to occur without the proposed action. Chapter 5 

describes the affected environment and potential impacts on utilities associated with implementation of 

the proposed LFTRC alternatives. Chapter 6 evaluates the additional impacts to utilities (i.e., in addition 

to those described in Chapters 4 and 5 for each alternative) that would result when a particular 

cantonment/family housing site alternative is paired with a particular LFTRC alternative. 
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 Impact Assessment Criteria 3.14.3.2

For this assessment, determination of a significant adverse effect is made when the projected increase in 

demand for a utility would exceed the available or planned capacity for that utility, such that the utility 

system would provide substandard service to other areas for existing customers as a result. A significant 

adverse effect would also be determined should a utility not be able to operate within the parameters of 

their regulatory requirements. This evaluation pertains to whether the utility is operating within the design 

and capacity (taking into account the current condition of the infrastructure) of its systems, and/or 

whether the pre-proposed action status of a utility is within the parameters of its regulatory requirements. 

For example, if a utility would operate within the design and capacity of its systems with the additional 

estimated demands of the proposed action, but is expected to be operating in violation of its regulatory 

requirements when the proposed action would occur, there would be a determination of significant 

adverse impact. In a situation where a utility is currently operating in violation of regulatory requirements 

and the proposed action would utilize this utility above a negligible amount, there would be a 

determination of significant adverse impact as well. 

A determination of no impact would be made if a utility is forecast to operate within its proposed capacity 

and in compliance with its permits. The utility assessments included all known present and future projects 

anticipated on Guam for DoD, GovGuam, and forecast civilian growth (induced by the proposed action 

and normal expected growth) through the year 2028. Any increase in utility requirements beyond that 

would be the normal responsibility of the utility agencies and has not been included in this impact 

determination. 

 Public Scoping Issues 3.14.3.3

The scoping comments/concerns regarding utilities are summarized as follows:  

Electrical Power 

 Any required refurbishment of combustion turbines for the generation of power should be in 

consultation with the GPA and the USEPA regarding whether this would qualify as routine 

maintenance, repair, and replacement; which, by rule, do not trigger a Prevention of Significant 

Deterioration permit modification. Given the age of these turbines however, the refurbishment 

might be categorized as “modifications” that would require an evaluation of potential emission 

increases. 

 Concern regarding additional air emissions from any refurbished combustion turbines to generate 

electric power. 

Potable Water 

 Potable water needs inclusive of temporary contractors and construction workers should be 

estimated, and should take into account the estimated 50% unaccounted for water in the GWA 

water system. 

 Required new drinking water sources should be identified. All treatment, storage, and distribution 

issues should be discussed. 

 The NGLA should be discussed in regard to its sustainable yield. An updated estimate of that 

sustainable yield at the sub-basin level should be provided. 

 Options and plans for long-term water management on Guam should be discussed, such as 

formation of workgroups or other cooperative entities to develop long-term management 

strategies for potable water, including management of the NGLA. 
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 Any potential potable water shortfalls due to military expansion should be addressed, including a 

DoD commitment to implement a coordinated U.S. Government – GovGuam strategy for both 

funding and technical support for capital improvement projects needed to address these potential 

shortfalls. 

 Provide information on how DoD would coordinate with the USEPA and GEPA to ensure 

compliance with all regulatory requirements for any new or substantially modified public 

drinking water systems. 

 Identify the regulatory requirements that would apply should the groundwater be classified as 

groundwater under the direct influence of surface water (GWUDI) by the GEPA.  

 Concerns that live-fire training could contaminate drinking water sources, including the NGLA 

(from HG Range) and Fena Reservoir (from NAVMAG LFTRC alternatives). Note: this is more 

of a water resource issue than a potable water utility issue and thus is covered in Section 3.2. 

 The calculation of water demand should not include assumptions that existing DoD facilities 

would reduce their overall water demand unless specific conservation measures are part of the 

proposed action. 

Wastewater 

 Explain the estimated increase in wastewater flows, including that from induced civilian growth 

and imported construction workforce, and how this increase of wastewater flows would be treated 

and disposed of in a manner consistent with the CWA. 

 It is recommended that the DoD coordinate with the GWA on expansions and upgrades to any 

WWTP that would see a significant project related growth in wastewater flows within their 

service area. 

 Use of any existing sewage collection systems should include a review of these collection 

systems for adequate capacity and integrity. 

 Increases in wastewater flows to the Apra Harbor WWTP should examine how these increases 

could impact work being done under the current federal facilities compliance agreement.  

Solid Waste 

 The SEIS should include an integrated solid waste management plan. 

 Identify the DoD solid waste planning hierarchy and goals of EO 13514 and how these goals 

would be met for the proposed action. 

 Address the quantity of C&D materials that would be expected and how they would be managed 

and if there is sufficient hardfill capacity.  

 Discuss options for reducing and managing organic materials and diverting them from landfills, 

including green waste from vegetation clearing. 

 Estimate future quantities of waste, including induced population growth and imported 

construction workforce increases,  and evaluate how that waste would be managed. Identify any 

expected needs that would be the responsibility of the GovGuam. 

Information Technology and Communications  

During the public scoping process, there were no concerns expressed regarding IT/COMM. 
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3.15 SOCIOECONOMIC AND GENERAL SERVICES 

3.15.1 Definition 

Guam’s socioeconomic attributes and general services are defined and discussed in detail in the 2010 

Final EIS (Volume 2, Chapter 16: Socioeconomics and General Services, Section 16.1: Affected 

Environment, pages 16‐1 to 16-67). Socioeconomics is defined as the basic attributes and resources 

associated with the human environment. Socioeconomic “resources” include population size and 

demographics; employment and income; economic activity (including interaction of economic sectors 

with the military); general services such as government-funded health and human services; social 

cohesion (including, but not limited to, Chamorro issues and military-civilian relations); and land 

acquisition as it pertains to economic activity and sociocultural effects. 

3.15.2 Regulatory Framework 

The CEQ regulations implementing NEPA state that when economic or social effects and natural or 

physical environmental effects are interrelated, the EIS would discuss these effects on the human 

environment (40 CFR § 1508.14). The CEQ regulations further state that the “human environment shall 

be interpreted comprehensively to include the natural and physical environment and the relationship of 

people with that environment.” In addition, 40 CFR § 1508.8 states that agencies need to assess not only 

direct effects, but also “aesthetic, historic, cultural, economic, social, or health” effects. Following from 

these CEQ regulations, the socioeconomic analysis in this SEIS evaluates how elements of the human 

environment such as population, employment, housing, and public services might be affected by the 

proposed action. 

3.15.3 Approach to Analysis 

 Methodology 3.15.3.1

The methodology for assessing socioeconomics impacts varies for different socioeconomic resources and 

is summarized briefly in this section. The SIAS in Appendix D contains more details regarding the 

different methodologies used. 

Methods for Population Sections 

Direct DoD population includes the number of active-duty personnel and civil-service government 

employees (and their respective dependents) that would in-migrate to Guam under the proposed action. 

This component of the proposed action is consistent for all cantonment alternatives. Data used to derive 

direct DoD population estimates are based on information provided by the DoD. The remaining project-

related population is based on economic modeling of the expected increase in non-direct DoD jobs, 

including part-time jobs. In order to equate the number of jobs to a number of persons, jobs are converted 

into full-time equivalent (FTE) units, so that one FTE job equals one person. A population growth 

estimation procedure was used to forecast the number of people that would in-migrate to Guam to fill the 

new FTE jobs, as well as the dependents that would accompany them. 

The characteristics of the in-migrating population to Guam were also projected. These projections in turn 

fed into projections of the demographic and household impacts of the proposed action. Demographic and 

household characteristics are presented comparatively, meaning that characteristics of the new population 

are compared to the existing population, and the impact is presented as the change in characteristics 

resulting from implementation of the proposed action. 
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Methods for Economic Sections 

“Economic Impacts” primarily include topics where numerical estimates can be made, including: 

 Civilian employment and income 

 Housing for civilian population 

 Government revenues and sources 

 Gross Island Product (GIP) 

Some economic topics are less conducive to quantification, so qualitative information about potential 

impacts is also presented for the following: 

 Potential effects on standard of living 

 Unemployment 

 Local business opportunities and constraints 

 Effects on tourism 

The Impact Analysis for Planning (IMPLAN) Model (Minnesota IMPLAN Group Inc. 2013) was used in 

conjunction with input provided by DoD for measurement of economic impacts related to both 

construction (relatively short-term) and operational (relatively long-term) phases of the proposed action. 

IMPLAN is maintained and licensed by the Minnesota IMPLAN Group Inc. It is widely used by 

economists to assess the direct and indirect impacts of economic activities on local and regional 

economies. In addition to providing estimates of a “multiplier effect” (which measure how the initial 

influence of a direct impact is multiplied as it ripples through the economy), IMPLAN contains a detailed 

database which makes it possible to estimate the direct jobs and incomes associated with any given dollar 

amount of vendor purchases. The model uses “Social Accounting Matrix” multipliers with the amount of 

recycled (i.e., “multiplier”-related) spending limited to private sector spending. The IMPLAN model 

generates various outputs (economic output including value added, labor income, and employment) and 

provides specific detail on the nature of those outputs – whether the impacts are direct, indirect, or 

induced.   

Because there is no economic model specifically tailored for Guam, the IMPLAN model was fitted with 

year 2010 data for Honolulu County, Hawaii and then modified internally – using factors gathered in 

published data and interviews with Guam sources – to represent the Guam economy. While Honolulu 

County has a larger and more diversified economy than Guam, the two places match up well in a 

structural capacity as both are economic hubs for island chains, and both are places where tourism and 

military activity are important industries. Guam and Honolulu County have both experienced high levels 

of construction activity and have construction equipment available on-island, which is an important factor 

for estimating the economic impacts of construction. Also, Guam and Honolulu County are similar in that 

they are banking centers. Guam has its own local banks and it is the center for banking in the Mariana 

Islands. Honolulu County also has its own local banks and it is the center for banking in the Hawaiian 

Islands. This similarity is important as the banking system is a facilitator of intra-industry commerce, 

which is a major underlying factor in capturing accurate multiplier effects. 

Adjustments to the Honolulu County model were made to compensate for Honolulu’s larger size and 

more diversified economy. Industry compositions were compared and where the IMPLAN model 

included industries present in Honolulu County that are not present in Guam, those industries were 

removed from the model so that they would not contribute to intra-industry expenditures or multiplier 

effects. With the IMPLAN model adjusted to represent the Guam economy, spending associated with the 
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proposed action that would stimulate the Guam economy and generate economic activity versus spending 

that would “leak” off-island or never reach the island at all could be accounted for. 

The analysis also included broad estimates of GovGuam tax revenues. These estimates stem from 

economic modeling results of value added and labor income. Value added results served as the tax base 

for Gross Receipts Tax and Corporate Income Tax revenue analysis. Civilian labor income estimates 

(along with direct military pay) served as the tax base for income tax revenue analysis. 

Housing demand and supply analysis was conducted to assess whether demand within Guam’s private-

sector housing market would be affected by in-migrating civilian populations during construction and 

operation of the proposed action, exclusive of active duty military and their dependents (who are assumed 

to live in the main cantonment) and foreign national construction workers granted H-2B visas. Civilian 

housing demand impacts are based on population impacts. The total population impacts are divided by an 

estimated (based on U.S. Census data) number of persons per household, yielding the estimated number 

of new housing units required. If there is an on-island shortage of housing units needed to meet the 

projected demand associated with the proposed action, then additional housing units would be required. In 

the case of a housing shortfall, the island economy would either generate housing that may remain vacant 

thereafter, or the disincentives for such short-term housing production could result in a shortage of 

housing during the construction period. 

Analyses for other economic topics (standard of living, unemployment, business opportunities and 

constraints, and effects on tourism) are presented, for the most part, qualitatively. In some cases published 

data or results derived from the economic model were used as a basis for analysis. In most cases, 

however, data used to develop these analyses were qualitative, based on in-person interviews conducted 

for the 2013 SIAS (Appendix D). 

Methods for Public Service Sections 

Impacts on GovGuam public service agencies were estimated based on information from literature 

reviews, searches of online and historical data sources, written questionnaires, key informant interviews, 

and published agency data when available. 

The basic method of analysis involved first determining the number of key professional staff currently 

working at each agency that provides Guam’s existing population with necessary services. Care was taken 

to determine an appropriate baseline measure by seeking historical data from the agencies, which 

minimizes the likelihood that the most recent available figures might be derived from years with 

unusually high or low standards of service. Then the number of each agency’s “service population” (i.e., 

the people using the services) was determined, and care was taken to determine whether this meant the 

population in general or just some portion, such as civilians only or children only. Finally, these two 

numbers were used to develop an agency-specific ratio of key professional staff positions to service 

population. 

Once the above calculations were completed, population increases associated with the proposed action 

could be applied to the ratios to determine the additional professional staff requirements that would be 

associated with the proposed action. Potential increases in the need for professional staff were calculated 

for agencies that would see an increase in demand from service populations, as well as growth-permitting 

agencies that would see an increase in demand from increased development and permitting activities.  
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Methods for Sociocultural Sections 

Sociocultural topics are addressed in a qualitative fashion. The analysis used available evidence from 

published sources, interviews, and historical data. Some social issues could have many outcomes and are 

more important to manage than to predict. There are also pre-existing social issues that, due to the nature 

of the proposed action, may be more often discussed or remembered by Guam’s residents. Issues such as 

these were discussed in the affected environment section of the 2010 Final EIS (Volume 2, Chapter 16: 

Socioeconomics and General Services, Section 16.1.6: Sociocultural Issues, pages 16‐32 to 16-39). 

The analysis of sociocultural issues focused on the following topics: 

 Crime and social order 

 Political and Chamorro issues 

 Community cohesion 

Methods for Land Acquisition Sections 

The analysis of land acquisition impacts focuses on the potential economic and sociocultural effects of an 

increase in federally controlled land on Guam. Land acquisition analysis differs from the analysis of other 

socioeconomic resources because the potential impacts are specific to each action alternative. Though no 

land acquisition is proposed for the cantonment/family housing alternatives, four of the five LFTRC 

alternatives would involve land acquisition.  

The impact assessment is divided into two sections, an economic impact section and a sociocultural 

impact section. Within those two sections the potential impacts on the following stakeholders are 

assessed: 

Individual Owner/Occupants: defined as directly affected landowners, claimants, and tenants (including 

lessees and licensees) whose lots would be potentially acquired due to the proposed action. 

Community: defined as members of the Guam island-wide community who might be impacted by the 

proposed land acquisition. There are concerns that the community immediately surrounding the parcels to 

be acquired would be impacted more significantly than the general Guam community, but the focus of 

impact assessment is on the entire Guam community.  

GovGuam: defined as a large landowner who leases property and maintains properties in trust or for the 

benefit of the larger community. While the potential impacts of land acquisition could be discussed under 

either the construction or operations phases of the proposed action, for this SEIS analysis they are 

considered operational long-term impacts. 

 Impact Assessment Criteria 3.15.3.2

Significance determination criteria vary among different types of socioeconomic impacts, because what 

might be beneficial to one entity could be adverse to another, or the impacts could be mixed (i.e., 

elements that are both beneficial and adverse). For example, increased job opportunities generated by a 

project may be considered beneficial, while potential social stress from in-migrant workers attracted by 

the new job opportunities may be considered an adverse impact. 

The CEQ regulations for implementing NEPA provide broad guidelines for determining whether impacts 

are considered significant based on intensity and/or the context of existing socioeconomic conditions. 

None of the guidelines are specific to socioeconomic topics, but some of the guidelines refer to the 

“public” or the “human environment” rather than physical resources or places. CEQ guidelines contribute 

to the following formulations of impact assessment criteria. 
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Criteria for Population/Economic Sections 

Although there is no national legislation that establishes criteria for assessing socioeconomic impacts, 

there are DoD-specific legislation (Public Law 110-17 10 USC 2391: Military base reuse studies and 

community planning assistance) and implementing DoD Directives (DoD 3030.01 and 5410.12) that 

address the issue of what is a significant impact on communities due to changes in DoD programs, such 

as a military base realignment or expansion. Collectively, these documents establish “thresholds” that 

allow the DoD’s Office of Economic Adjustment to provide communities with technical and financial 

assistance for organizing and planning for DoD program impacts. To qualify for financial assistance, the 

magnitude of DoD personnel increases must meet the following statutory thresholds: 

 More than 2,000 direct military, civilian, and contractor DoD personnel (i.e., net additional). 

 More military, civilian and contractor personnel than equal to 10% of the number of persons 

employed in the counties or independent municipalities within 15 miles (24 km) of the 

installation, whichever is less. 

 Federal, state, or local community impact planning assistance is not otherwise available. 

Additionally, the Office of Economic Adjustment must make a finding that the affected community 

would experience a “direct and significantly adverse consequence” based on the DoD impacts in light of 

community-specific needs and resources (Economic Adjustment Technical Bulletin 5: Managing 

Community Growth). 

The above thresholds are population/economic and capacity-driven and they have been applied by the 

Office of Economic Adjustment to make financial grants to GovGuam. 

The Population/Economic analysis in this SEIS focuses primarily on the impact the proposed action 

would have on the economy of Guam and the prosperity of its people. Given that the Office of Economic 

Adjustment threshold criteria have already been met, for purposes of this analysis, any population or 

economic impact was considered “significant” if it would add 2% or more at any point in time to expected 

population or economic levels without the proposed action. The literature on growth rates that 

communities can absorb without experiencing serious consequences to their physical and social 

infrastructure and fiscal health does not provide an absolute threshold. Rather, the literature points to the 

relative abilities of communities to absorb growth based on their existing capacities and contextual 

settings. The threshold value of 2% was selected for purposes of this SEIS because of the small size and 

remoteness of Guam’s economy and its relatively limited financial resources. Another value often used 

for statistical comparisons is 5%, but this threshold of significance was deemed too stringent for Guam 

given existing constraints on Guam’s infrastructure capacity and financial situation. 

Quantifiable impacts related to jobs and dollars – the usual measures of economic prosperity – were 

considered “beneficial” impacts if implementation of the proposed action increased the level of jobs or 

dollars by 2% or more. While there is the potential for an economic downturn after the construction boom 

peak has occurred, the overall positive economic impact to Guam resulting from the proposed action 

would still yield steady-state “beneficial” effects even if an economic downturn were to occur after 

construction was completed.  

Impacts that are either qualitative (such as effects on tourism) or where precise numbers cannot be 

predicted (such as cost of living) were given significance ratings on a judgmental basis considering the 

overall information available from surveys or interviews conducted as part of this study. In some cases 

the results of these efforts were too mixed in nature to be clearly called either a beneficial or an adverse 

impact. 
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Population increases in particular were considered as inherently mixed (both beneficial and adverse), 

because population growth fuels economic expansion, but sudden growth also strains government 

services and the social fabric. 

Criteria for Public Services Sections 

The Public Services analysis focused on the impacts of the proposed action to GovGuam public services 

and permitting agencies. Public services agencies affected by increased population were grouped 

according to the category of services provided (e.g., education, health, and public safety) and the 

permitting agencies affected by increases in development were evaluated as a single group. The potential 

impact to each agency was characterized in terms of the proportional increase in staffing requirement that 

would result (both directly and indirectly) from the project-related increase in either island population or 

the amount of development.  

The significance of the staffing level impacts was evaluated both quantitatively and qualitatively, at the 

agency group and the individual agency level. Individual agency staffing impacts were aggregated by 

agency groups and the resulting total percentage staffing impact for each group was used as a screening 

mechanism to identify agency groups with a generally higher level of impact. A total or group-level 

increase of 2% above baseline staffing for the group was used to screen out the higher impact groups for 

closer evaluation. The staffing impacts on the individual agencies within such groups was then scrutinized 

more closely, taking into account not only the percentage increase in required staffing, but also the unique 

circumstances and context that influence how each agency would really be affected by the increase. For 

example, on a percentage basis, there could be a greater requirement for nurses than police officers. 

However, given the additional context that Guam’s capacity to train skilled nurses has recently increased 

due to programs at Guam Community College (GCC) in the new Allied Health Building, and that the 

Guam Police Department (GPD) has identified critical existing deficits in equipment and staff along with 

problems with employee retention, the impact to public safety agencies might be considered significant 

while the impacts to public health agencies might be considered less than significant. The percentage 

increase by itself is not sufficient to justify a significance determination without also evaluating 

reasonable contextual factors. 

Also, temporal considerations were included as qualifiers of significance – significant impacts were 

qualified as either short-term (occurring for a few years during the construction phase) or long-term 

(occurring over the steady-state operational period). Because the construction period and the operational 

period would overlap for a few years, short-term impacts coincide with maximum impacts (i.e., the 

highest level of impacts would be short-term while lower levels of impacts would be the norm in the 

long-term). In terms of increased staffing requirements, this may mean (for example) that an agency 

would require 20 additional staff during the construction phase but a more manageable 2 additional staff 

in steady-state operations. So, in many cases, impacts were determined to be significant in the short-term 

but less than significant in the long-term. 

This approach to determining significance differs from the fixed threshold criterion that was used in the 

2010 Final EIS. The 2010 Final EIS applied a strict quantitative threshold of a 2% or higher increase in 

staffing to determine significance, regardless of any other circumstances or context. While percentage 

increases in staffing required were considered in this SEIS analysis, and the 2% level was used to initially 

screen agency groups for closer evaluation, the additional contextual information that was considered in 

the impact assessment (e.g., existing agency deficits, capacity going forward, and temporal 

considerations) is more reasonable and less arbitrary than using a uniform quantitative threshold without 

real-world context. 
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Criteria for Sociocultural Sections 

Sociocultural impacts are largely qualitative in nature, and the analysis focused less on predicting 

quantifiable impacts than on identifying potential problems and opportunities. However, sociocultural 

impacts remain an important element of the proposed action and have attracted much public attention and 

comment. Many sociocultural impacts tend to be mixed in nature. To the extent their “significance” can 

be assessed, it was based on the relative magnitude of the proposed action under consideration. They were 

regarded as “adverse” if they threatened public safety or order, and “beneficial” if they preserved or 

enhanced the social fabric.  

Criteria for Land Acquisition Sections 

Economic Significance 

There would be no economic impact to individual landowners when the federal government acquires land 

under the Uniform Act. The Uniform Act provides for just compensation under either negotiated purchase 

(as there is an agreed upon price) or eminent domain (as the payment for land is determined by a federal 

court). Furthermore, the Uniform Act prescribes full compensation for improvements to land and 

relocation costs for occupants of land. The 5th amendment of the U.S. Constitution guarantees the 

provision of “just compensation” to landowners and occupants of land when the government takes land 

from private hands for public use.  

Economic impacts to the community would occur if land acquisition were to affect the viability of Guam 

to achieve a self-sustaining economy (discussed in terms of equity value of private land and capacity for 

agricultural production), and the ability of the community to choose recreational areas to frequent. 

Economic impacts to GovGuam would occur if land acquisition were to affect the government’s ability to 

collect taxes and garner revenue from real property on the island.  

The significance of these impacts is determined through a consideration of the magnitude of the economic 

value of these impacts relative to these same economic factors Guam-wide. More detailed information 

regarding the approach to land acquisition impact assessment and significance determinations can be 

found in the SIAS, Appendix D. 

Sociocultural Significance 

Regardless of the type of land acquisition adopted (lease, purchase, other), acquisition would require any 

tenants or current occupants on the land to relocate. There may be some tenants or licensees who are 

interested in relocating or do not mind relocating, and would perceive the federal acquisition or lease of 

the property they currently occupy as beneficial. Others who do not want to relocate are likely to consider 

forced relocation as an adverse impact even though they would be compensated. 

Because specific parcels of land may represent patterns of social organization and interpersonal ties to a 

landowner, user or occupant, land acquisition may cause scattering of social networks, kinship groups and 

other social resources available to the individual (i.e., a phenomenon known as “social disarticulation” 

may occur). Cultural marginalization may be experienced within the Guam community due to land 

acquisition, and would center on cultural site access and the maintenance of the integrity or intrinsic 

characteristics of a cultural property. If public access to cultural sites is restricted, or project actions 

disturb the characteristics of a cultural property, then the proposed action would have an adverse impact 

on the community’s cultural cohesion. 

Finally, the taking of land by the federal government from an unwilling seller would be considered an 

adverse sociocultural impact on the entities that are losing ownership or control of their property. “Taking 
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property” in this discussion refers to a situation where the property owner is legally required to sell 

property to the federal government. 

The significance of these impacts is determined through a consideration of the magnitude of these 

potential impacts to individuals as well as the Guam-wide community and is influenced by the DON’s 

adherence to federal regulations, most notably the Uniform Relocation Assistance and Real Property 

Acquisition Policies for Federal and Federally Assisted Programs Act of 1970, as amended 

(Uniform Act), and as enacted through Public Law 91-646, which provides minimum standards of 

performance for all federally funded projects that require the acquisition of real property, including the 

relocation of persons displaced by such acquisition. 

 Public Scoping Issues 3.15.3.3

During the scoping process, a variety of socioeconomic concerns were expressed by both local residents 

and by GovGuam. Additionally, these issues have been stressed in studies and publications released by 

GovGuam and covered in the public media on Guam. The three most common concerns expressed 

through the scoping process included the economy (20%), cultural identity (19%), and population growth 

(18%). More generally, concerns identified during the scoping period included: 

 Economics: References to potential impacts to the economy. 

 Tourism: References to potential impacts to the tourism sector. 

 Crime: References to potential rise in crime rate. 

 Cultural Identity: References to the people and Chamorro culture of Guam. 

 Infrastructure: References to potential impacts to the existing infrastructure of Guam. 

 Population Growth: References to increased population associated with the proposed action and 

alternatives. 

 Guam Self Determination: References to Guam and its citizens having the right to determine the 

future of Guam. 

 Public Services: References to potential impacts to existing public services. 

 Land Acquisition: The general consensus was that the DON should look at all possible 

alternatives within its own land before it considers the use of public and private lands. Public 

scoping comments indicated that a number of Guam residents are not supportive of an increase in 

federally owned or controlled land on Guam, and considered the increase an adverse impact. 

Furthermore, comments did not support further access restrictions to recreational and cultural 

resources on island as a result of military development. 

3.16 HAZARDOUS MATERIALS AND WASTE 

3.16.1 Definition 

The analysis of hazardous materials, hazardous waste, toxic substances, and contaminated sites focuses on 

the potential for these substances to be introduced into the environment during construction/demolition or 

from operations and maintenance activities. A comprehensive description of hazardous materials and 

waste on Guam is provided in the 2010 Final EIS (Volume 2, Chapter 17: Hazardous Materials and 

Waste, Section 17.1: Affected Environment, pages 17-1 to 17-11). This SEIS includes any relevant 

hazardous material and waste information that may have changed or been updated since the 2010 Final 

EIS was completed. 
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3.16.2 Regulatory Framework 

DoD installations are required to comply with all applicable federal, territorial (e.g., GEPA), and DoD 

laws and regulations and EOs with regards to hazardous materials and waste. For the purposes of this 

SEIS, phrases such as hazardous material, hazardous waste, and toxic substances are defined in the same 

manner as the 2010 Final EIS (Volume 2, Chapter 17: Hazardous Materials and Waste, Section 17.1: 

Affected Environment, pages 17-1 to 17-7). The regulatory framework that pertains to the use, storage, 

transport, handling and disposal of these materials, waste and substances is also the same as described in 

the above referenced section of the 2010 Final EIS. 

3.16.3 Approach to Analysis 

 Methodology 3.16.3.1

Potential impacts related to hazardous materials, hazardous waste, and toxic substances were evaluated by 

assessing impacts of the proposed action on the procedures, policies, plans, and infrastructure required to 

safely and responsibly store, dispense, handle, and dispose of additional hazardous materials, toxic 

substances, and/or hazardous waste. The methodology for assessing impacts from hazardous waste also 

considered the likelihood of generating and encountering hazardous waste during construction by 

considering the use of substances such as fuels, paints, and solvents during the construction phase as well 

as by comparing the proximity of proposed facility development to known contaminated sites or buildings 

proposed for demolition. For purposes of this analysis, contaminated sites that could result in conditions 

indicative of releases or threatened releases of hazardous substances (i.e., groundwater contamination) 

were also considered. In addition, the analysis considered potential operational impacts (i.e., using more 

hazardous materials and generating more hazardous waste that would each need proper handling, storage, 

and documentation once the proposed action is in the operations phase of implementation). 

 Impact Assessment Criteria 3.16.3.2

Factors considered in the analysis include the potential for increased human health risk or environmental 

exposure, as well as changes in the quantity and types of hazardous substances transported, stored, used, 

and disposed.  

The determination of significance is based upon existing hazardous substance management practices, 

expected or potential impacts of the proposed action and alternatives, and potential mitigation measures to 

reduce the severity of impacts. This determination evaluated the overall ability to manage or control 

hazardous materials and waste impacts and consequences to soils, surface water, groundwater, air, and 

biota. This determination considers current conditions and potential consequences relative to the 

anticipated ability of the hazardous substance management infrastructure to accommodate added 

hazardous substance demands on the overall system. Specifically, for hazardous substances to be 

considered a significant impact, the following would have to occur: 

 Leaks, spills, or releases of hazardous substances to environmental media (i.e., soils, surface 

water, groundwater, air, and/or biota) resulting in unacceptable risks to human health or the 

environment. 

 Violation of applicable federal, state, or local laws or regulations regarding the transportation, 

storage, handling, use, or disposal of hazardous substances. 
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 Public Scoping Issues 3.16.3.3

The scoping comments/concerns regarding hazardous materials and waste are summarized as follows: 

 Range management and housekeeping practices. 

 Lead management and mitigation at training ranges. 

 Use of depleted uranium during live-fire training exercises. 

 Erosion control at ranges. 

 Lead impacts to surface waters from leaching and erosion of range soils. 

 Changes in hazardous waste generation and type. 

 Hazardous waste minimization and mitigation methods. 

 Hazardous material/waste spill prevention and control. 

3.17 PUBLIC HEALTH AND SAFETY 

3.17.1 Definition 

Public health and safety issues pertinent to Guam are described in the 2010 Final EIS (Volume 2, 

Chapter 18: Public Health and Safety, Section 18.1: Affected Environment, pages 18-1 to 18‐12). This 

SEIS includes any relevant public health and safety information that may have changed or been updated 

since the 2010 Final EIS was completed. 

Public health and safety issues include operational safety, environmental health effects, notifiable 

diseases, mental illness, hazardous substances, unexploded ordnance (UXO), and traffic incidents. 

Notifiable diseases are diseases that are required by law to be reported to government authorities 

(i.e., cholera, dengue, hepatitis C, malaria, measles, rubella, typhoid fever, tuberculosis, Acquired 

Immune Deficiency Syndrome [AIDS], and sexually transmitted diseases [STDs]). This collation of 

information allows authorities to monitor the disease and provides early warning of possible outbreaks. 

Mental illness includes various psychiatric conditions that cause impairment of an individual’s behavior. 

Unexploded military munition includes ordnance items that were fired from a weapon and failed to 

function properly or munitions that were not fired but abandoned and were not properly disposed. A 

traffic incident is a road traffic incident that usually involves one automobile (e.g., car, truck, motorcycle) 

colliding with either another vehicle or a stationary roadside object. Additional detail regarding DON and 

Marine Corps safety standards, explosive safety standards, and electromagnetic emissions safety is 

provided below. The ROI for public health and safety concerns includes the entire island for concerns 

related to notifiable diseases. The ROI for concerns related to operational safety, environmental health 

effects (i.e., noise and water quality), hazardous substances, UXO, and transportation is focused on the 

locations of the proposed cantonment and family housing alternatives (see Chapter 4 of this SEIS) and the 

proposed LFTRC alternatives (see Chapter 5 of this SEIS). 

 Range Activities 3.17.1.1

As outlined in the documents developed by the Office of the Chief of Naval Operations (OPNAVINST 

3500.39A) and the Marine Corps (MCO 3500.27A), Operational Risk Management is employed at 

training ranges to identify and assess hazards and implement controls for all phases of training events. 

For live-fire training ranges, a containment area is established to ensure live-fire training is contained by 

SDZs developed for the range. SDZs are prepared to determine the restricted land and airspace 

requirements to laterally and vertically contain projectiles, fragments, debris, and components resulting 

from the firing of weapons. A composite SDZ provides a summation of acceptable individual SDZs for a 
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particular range and defines the minimum land and airspace areas needed for safe live-fire training 

associated with applicable weapons. 

Noise 

Potential impacts on public health and safety from increased noise can be indirect or direct, short or long-

term, or permanent. These impacts are a function of intensity and duration of noise. Indirect impacts on 

humans from noise can include annoyance, speech interference, difficulty concentrating, reduced 

efficiency, low morale, and adverse social behavior (Occupational Safety and Health Administration 

[OSHA] 2009). 

The primary direct impacts of excessive noise exposure on public health and safety may include: 

 Acoustic trauma, a temporary or permanent hearing loss caused by a sudden, intense acoustic or 

noise event (i.e., an explosion). 

 Tinnitus, a condition of “ringing in the ears.” The predominant cause of tinnitus is long-term 

exposure to high sound levels, though it can also be caused by short-term exposure to very high 

sound levels, such as gunshots. Many people experience tinnitus during their lives. Although the 

sensation often is only temporary, it can be permanent and debilitating. 

 Noise-induced temporary threshold shift is a temporary loss in hearing sensitivity. This condition 

may be the result of the acoustic reflex of the stapedial muscle; short-term exposure to noise; or 

fatigue of the inner ear. Hearing sensitivity may return to the pre-exposed level in a matter of 

hours or days, assuming that no continued exposure to excessive noise occurs. 

 Noise-induced permanent threshold shift is a permanent loss in hearing sensitivity caused by the 

destruction of sensory cells in the inner ear. This condition can be caused by long-term exposure 

to noise, or acoustic trauma. 

Explosives Safety 

Siting requirements for explosive materials storage (e.g., munitions) and handling facilities are based on 

safety and security criteria established by the DoD Explosive Safety Board. ESQD arcs determine the 

distance between ordnance storage and handling facilities and inhabitable areas. Ammunition and bulk 

explosives are stored in magazines specifically designed, sited, and designated for this purpose. A 

magazine’s ESQD arc is calculated by the type and amount of ordnance stored in that magazine. ESQD 

requirements and permissible storage capacities are established by Naval Sea Systems Command and 

approved by the DoD Explosives Safety Board. 

Unexploded military munitions can be classified into two main categories: UXO and discarded military 

munitions (DMM). UXO includes ordnance items that were fired from a weapon and failed to function 

properly (i.e., explode). These items are fused and are considered more sensitive than DMM. DMM 

includes munitions that were not fired but abandoned and were not properly disposed. DMM items could 

include munitions that were left behind by military personnel and intentionally buried (i.e., weapons 

cache) or unintentionally buried as a result of combat on the island. Additionally, the retaking of Guam by 

Allied/American forces required amphibious landings. Therefore, UXO and DMM may also be present in 

waters off the assault beaches. 

UXO and DMM items include, but are not limited to aerial bombs, Naval and field artillery projectiles, 

aerial and barrage rockets, mortar rounds, bazooka rounds, hand grenades, landmines, flares, and other 

pyrotechnic devices. The aforementioned munitions vary in size (e.g., 105-mm or 5-inch projectiles) and 

explosive hazard (e.g., high explosive, incendiary filler). 
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Clearances for unexploded military munitions have been conducted in the past to remove this hazard, and 

unexploded military munitions have been found and reported periodically since the end of WWII. 

Although almost 70 years have passed since the battle for Guam and portions of the island have been 

developed, unexploded military munitions may still be present. 

In accordance with Naval Ordnance Safety and Security Activity Instruction 8020.15D, Explosives Safety 

Submission (ESS) documentation must be prepared that details how explosive safety standards are 

applied to munitions responses. The ESS also addresses how a project would comply with applicable 

environmental requirements related to the management of munitions and explosives of concern (MEC) 

and material potentially presenting an explosive hazard. At munitions response sites, no site operations 

may begin unless Naval Ordnance Safety and Security Activity and the DoD Explosive Safety Board 

have reviewed and approved the ESS. Preparation of an ESS is required when conducting ground-

disturbing or other intrusive activities in areas known or suspected to contain MEC and/or material 

potentially presenting an explosive hazard (MPPEH). The ESS outlines specific measures to be taken to 

ensure the safety of workers and the public. ESS documentation has been prepared for activities proposed 

on Guam. 

Electromagnetic Emissions 

Radar and other high-energy electromagnetic emissions can constitute a hazard to persons exposed to 

radiation above a threshold power density. Electromagnetic signals emanating from communication and 

other radar equipment can also interfere with and adversely affect stored ordnance and fuel. 

Electromagnetic radiation hazards occur when transmitting equipment generates sufficient field intensity 

to cause harmful or injurious effects to humans or wildlife; induce or couple currents and/or voltages of 

magnitudes sufficient to initiate electro-explosive devices in ordnance; or create sparks of sufficient 

magnitude to ignite flammable materials. 

Exposure to electromagnetic emissions is controlled in accordance with national exposure standards (e.g., 

federal and voluntary exposure standards), which are set by experts in biophysics, medicine, engineering, 

and epidemiology. The Institute of Electrical and Electronics Engineers International Committee for 

Electromagnetic Safety produces an electromagnetic emission standard that has been adopted by the 

American National Standards Institute as an Institute of Electrical and Electronics Engineers/American 

National Standards Institute standard. This voluntary standard is based on numerous sources of scientific 

information that are subject to rigorous review. After reviewing the biological effects database, scientific 

committees concluded that the threshold for potential adverse biological effects was 4 watts per kg of 

absorbed electromagnetic emission per unit mass of tissue. The standards-making organizations have 

adopted safety factors for electromagnetic emission exposures in occupational and general public settings. 

These safety factors are set at 10 for occupational exposures and 50 for general public exposures, thereby 

reducing the adverse biological effects threshold to 0.4 and 0.08 watts per kg, respectively (Institute of 

Electrical and Electronics Engineers 1999). 

3.17.2 Regulatory Framework 

The Marine Corps practices Operational Risk Management as outlined in the OPNAVINST 3500.39A 

and MCO 3500.27A. Requirements outlined in these documents provide for a process to maintain 

readiness in peacetime and achieve success in combat while safeguarding people and resources. The 

health and safety analysis presented in the following sections addresses issues related to the health and 

well-being of both military personnel and civilians living on Guam in the vicinity of proposed military 

operations and training areas. 
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The Guam Department of Public Health and Social Services (GDPHSS) ensures construction and daily 

activities on Guam are conducted in accordance with applicable federal and Guam laws and regulations to 

ensure a safe working and living environment for Guam residents to live and work. 

The USEPA and GEPA enforce Safe Drinking Water Act standards and related legislation to protect 

public health. Currently, Guam’s water quality meets Safe Drinking Water Act standards. 

3.17.3 Approach to Analysis 

 Methodology 3.17.3.1

Public health and safety concerns were addressed based on anticipated changes in the population of 

Guam, both from natural increases and from population growth created by implementing the proposed 

alternatives for cantonment/family housing and the LFTRC. Average per capita incidents for notifiable 

diseases, mental illness, and traffic incidents were used to calculate the potential increase in these 

incidents as a result of the alternatives. Safety of construction workers would be conducted in accordance 

with Occupational Safety and Health Administration guidelines to ensure a safe work environment. 

Data used for the analysis included information regarding the current and projected population of Guam 

as well as incident rates for notifiable diseases, mental illness, and traffic accidents. Population, notifiable 

disease, mental illness, and traffic accident data were obtained from various sources including the Guam 

Bureau of Statistics and the Bureau of the Census. Information regarding the possible presence of UXO 

was obtained from various military and public sources. Operation safety information specific to the 

proposed movement of Marines to Guam was obtained from military sources (see Chapter 9, References, 

of this SEIS). Impacts due to environmental effects related to the proposed action were derived from 

appropriate chapters of this SEIS. These include water resources, noise, and hazardous materials and 

waste. 

 Impact Assessment Criteria 3.17.3.2

Factors considered in determining whether an alternative would have a significant public safety impact 

include the extent or degree to which implementation of the alternative would subject the public to 

increased risk of contracting a disease or experiencing personal injury. For proposed military events 

conducted on Guam, specific and documented procedures are in place to ensure that the public is not 

endangered by military operations and training activities. 

 Public Scoping Issues 3.17.3.3

The scoping comments/concerns regarding public health and safety are summarized as follows: 

 Airborne toxic dust. 

 Potential contamination of the Fena Valley Reservoir. 

 Physical safety of the public with live ammunition in close proximity to villages. 

 Potential impact on health of residents from increased stress due to increased noise levels. 

3.18 ENVIRONMENTAL JUSTICE AND THE PROTECTION OF CHILDREN 

3.18.1 Definition 

The definition of this resource area is unchanged from the 2010 Final EIS (Volume 2, Chapter 19: 

Environmental Justice and the Protection of Children, Section 19.1.1 Definition of Resource, pages 19-1 

to 19-4). Briefly summarized, EO 12898, Federal Actions to Address Environmental Justice in Minority 
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Populations and Low-Income Populations, requires federal agencies to assess the potential for their 

actions to have disproportionately high and adverse environmental and health impacts on minority and 

low-income populations. In 1997, EO 13045, Protection of Children from Environmental Health Risks 

and Safety Risks, required a similar analysis for children, where federal agencies must identify and assess 

environmental health risks and safety risks that may disproportionately affect children.  

EO 12898 authorized the creation of an Interagency Working Group on Environmental Justice, overseen 

by the USEPA, to implement the EO’s requirements. The Interagency Working Group and the USEPA 

developed guidance for terms contained in the EO. The USEPA (2013) defines environmental justice as 

“The fair treatment and meaningful involvement of all people regardless of race, color, national origin, or 

income, with respect to the development, implementation, and enforcement of environmental laws, 

regulations, and policies.” 

The following definitions apply to this section and the environmental consequences discussion in this 

SEIS (Section 4.1.18.2): 

 Consistent with CEQ’s Environmental Justice Guidance Under the National Environmental 

Policy Act (CEQ 1997), this chapter defines a racial minority according to the definition used in 

the 2010 U.S. Census: a racial minority includes American Indian or Alaskan Native; Asian; 

Native Hawaiian and other Pacific Islander; Black or African American; and Hispanic or Latino. 

The 2010 Census (U.S. Census Bureau 2010a) allowed individuals to choose more than one race. 

For this analysis, consistent with guidance from the CEQ as well as USEPA (CEQ 1997; USEPA 

1998, 1999), “minority” refers to people who are Pacific Islander, as well as those who are non-

Pacific Islander of a race other than White alone. 

 Also consistent with CEQ guidance (1997), this analysis bases the definition of low income on 

the official national poverty line according to the U.S. Census (U.S. Census Bureau 2010b) 

($22,314 for a family of four).  

 Based on U.S. Census 2010 data categories, children are defined as people under the age of 18. 

3.18.2 Regulatory Framework 

Neither the EO nor the CEQ guidance prescribes a specific format for environmental justice assessments 

in the context of NEPA documents. However, CEQ (1997) identifies the following six general principles 

intended to guide the integration of environmental justice assessment into NEPA compliance: 

 Agencies should consider the composition of the affected area to determine whether minority 

populations, low-income populations, or Indian tribes are present in the area affected by the 

proposed action and, if so, whether there may be disproportionately high and adverse human 

health or environmental effects on minority populations, low-income populations, or Indian 

tribes. 

 Agencies should consider relevant public health data and industry data concerning the potential 

for multiple or cumulative exposure to human health or environmental hazards in the affected 

population and historical patterns of exposure to environmental hazards, to the extent such 

information is reasonably available. For example, data may suggest there is disproportionately 

high and adverse human health or environmental effects on a minority population, low-income 

population, or Indian tribe from the agency action. Agencies should consider these multiple, or 

cumulative effects, even if certain effects are not within the control or subject to the discretion of 

the agency proposing the action. 
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 Agencies should recognize the interrelated cultural, social, occupational, historical, or economic 

factors that may amplify the natural and physical environmental effects of the agencies proposed 

action. These factors should include the physical sensitivity of the community or population to 

particular impacts; the effect of any disruption on the community structure associated with the 

proposed action; and the nature and degree of impact on the physical and social structure of the 

community. 

 Agencies should develop effective public participation strategies. Agencies should, as 

appropriate, acknowledge and seek to overcome linguistic, cultural, institutional, geographic, and 

other barriers to meaningful participation, and should incorporate active outreach to affected 

groups. 

 Agencies should assure meaningful community representation in the process. Agencies should be 

aware of the diverse constituencies within any particular community when they seek community 

representation and should endeavor to have complete representation of the community as a whole. 

Agencies also should be aware that community participation must occur as early as possible if it 

is to be meaningful. 

 Agencies should seek tribal representation in a manner that is consistent with current procedures 

and protocols between the U.S. and tribal governments, the federal government’s trust 

responsibility to federally recognized tribes, and any treaty rights. 

In addition, the DoD prepared a “Strategy on Environmental Justice” in 1995 (DoD 1995), which views 

the Environmental Justice analysis as integral to NEPA analysis of other resources. The DoD will follow 

these five principles outlined in the strategy to foster environmental justice: 

 Promote partnerships with all stakeholders. 

 Identify the impacts of DoD activities on minority and low-income populations. 

 Streamline government. 

 Improve the day-to-day operations of installations. 

 Foster nondiscrimination in DoD programs (DoD 1995). 

Provisions of the strategy that relate to the NEPA process include improving data collection, assessing 

how operations and activities affect local communities, and improving outreach efforts (DoD 1995). 

3.18.3 Approach to Analysis 

 Methodology 3.18.3.1

Chapters 4 through 6 of this SEIS examine and identify the potential impacts that each alternative may 

have on various resources on Guam. Based on the conclusions reached in each resource chapter, the 

analysis of environmental justice sought to identify the adverse impacts that would disproportionately 

affect racial minorities, children, and/or low-income populations, based on the following assumptions: 

 With regard to the identification of a minority population that could potentially be affected by 

impacts from the proposed action – the island of Guam is distinctive in that a majority of the 

population is considered to have minority status due to the prevalence of Pacific Islanders. 

Because the majority of Guam’s population is identified as a minority group, analysis assumes 

that wherever there would be adverse effects resulting from the proposed action, those adverse 

effects would impact minority populations.  

 An impact to environmental justice is not solely determined based on whether a minority 

population is impacted. Rather, an impact to environmental justice can only be determined when 

an impact to a minority population is disproportionate. Disproportionality implies that minority 
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populations would be affected more strongly than non-minority populations. Because the 

proposed action takes place only on Guam, the evaluation of environmental justice is based on 

whether there are disproportionate adverse effects within the context of alternatives for facility 

locations on Guam. Because such a large proportion of the population qualifies as a minority 

population, and all of Guam’s villages are determined to be minority status areas, minority 

populations would not be affected disproportionately, relative to Guam’s non-minority 

populations, by the identified adverse impacts.  

 There would not be disproportionate environmental justice effects because every municipality on 

Guam is categorized as a minority population area. There can be determinations of 

disproportionate impacts to low-income and child populations if the impact is an island-wide 

impact driven by population growth, so a determination of significant environmental justice 

impact to low-income and child populations can be made. A determination of significant 

environmental justice impact to low-income or child populations is made if the impact to the 

public service that is geared towards providing assistance specifically to low-income or child 

populations is determined to be significantly impacted. However, this determination would not 

be made for location-specific impacts (such as noise emanating from a training range) because 

each municipality on Guam (excluding Santa Rita) is considered a low-income population area.   

 The ROI is defined as the area in which the principal effects arising from implementation of the 

proposed action are likely to occur. Those who may be affected by the action are often those who 

reside or otherwise occupy areas immediately adjacent to project areas. The ROI for the 

proposed action and alternatives with regard to environmental justice impacts is typically the 

entire island of Guam, except for localized noise impacts to nearby populations.  

 Because impacts under the proposed action are related to construction, operations, and associated 

population growth, impacts to villages could result from a “spillover” effect that extends beyond 

an installation’s boundary line into the surrounding community (for instance, noise impacts from 

operations). 

The analysis involved the application of three tiers of criteria to assess the environmental justice 

implications for each significant impact identified in the relevant resource chapters. In some cases, if the 

analysis showed that the requirements for the specific criteria were not met, then a discussion on the next 

tier would not be required. For instance, if an applicable disadvantaged group would not be 

disproportionately affected in Tier 2, then a discussion on significant effects under environmental justice 

would not be warranted. 

 Tier 1: Are there any minority, low-income, or children populations that would be impacted? 

 Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative 

environmental consequences of the proposed action? 

 Tier 3: Would the disproportionate adverse effects be significant? 

 Impact Assessment Criteria 3.18.3.2

According to Section 1508.27 of the CEQ Regulations for Implementing NEPA, determining the level of 

significance of an environmental impact requires that both context and intensity be considered. These are 

defined in Section 1508.27 as follows: 

 “Context. This means that the significance of an action must be analyzed in several contexts such 

as society as a whole (human, national), the affected region, the affected interests, and the 

locality. Significance varies with the setting of the proposed action. For instance, in the case of a 
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site-specific action, significance would usually depend upon the effects in the locale rather than in 

the world as a whole. Both short- and long-term effects are relevant.” 

 “Intensity. This refers to the severity of the impact. Responsible officials must bear in mind that 

more than one agency may make decisions about partial aspects of a major action. The following 

should be considered in evaluating intensity: 

o Impacts that may be both beneficial and adverse. A significant effect may exist even if the 

federal agency believes that on balance the effect would be beneficial. 

o The degree to which the proposed action affects public health or safety. 

o Unique characteristics of the geographic area such as proximity to historic or cultural 

resources, park lands, prime farmlands, wetlands, wild and scenic rivers, or ecologically 

critical areas. 

o The degree to which the effects on the quality of the human environment are highly uncertain 

or involve unique or unknown risks. 

o The degree to which the action may establish a precedent for future actions with significant 

effects or represents a decision in principle about a future consideration. 

o Whether the action is related to other actions with individually less than significant but 

cumulatively significant impacts. Significance exists if it is reasonable to anticipate a 

cumulatively significant impact on the environment. Significance cannot be avoided by 

terming an action temporary or by breaking it down into small component parts. 

o The degree to which the action may adversely affect districts, sites, highways, structures, or 

objects listed in or eligible for listing in the NRHP or may cause loss or destruction of 

significant scientific, cultural, or historical resources. 

o The degree to which the action may adversely affect an endangered or threatened species or 

its habitat that has been determined critical under the ESA of 1973. 

o Whether the action threatens a violation of federal, state, or local law or requirements 

imposed for the protection of the environment.” 

This chapter uses these criteria to determine significance for the proposed action in terms of 

environmental justice. 

 Public Scoping Issues 3.18.3.3

The scoping comments/concerns regarding environmental justice or the protection of children are 

summarized as follows:  

 Questions as to whether infrastructure improvements would benefit Guam residents. 

 Concern that the project would create disparity between civilian and military populations. 

 Concern about the potential for reduced access to public health and social services. 

 Potential for increased traffic congestion to disproportionately impact disadvantaged populations. 

 Concern about reduced access to recreational and cultural resources. 

 Impacts to utility systems. 

 Disproportionate health impacts from degraded air, water, and marine resources on disadvantaged 

communities and children. 

 Impacts to traditional fishing. 

 Sociocultural concerns. 
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