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CHAPTER 5
AFFECTED ENVIRONMENT AND ENVIRONMENTAL
CONSEQUENCES AT LIVE-FIRE-TRAINING RANGE
COMPLEX SITE ALTERNATIVES
This chapter describes the affected environment
and potential environmental consequences
associated with the LFTRC component of this
SEIS proposed action. As shown in the box at
right, this is the second of three major sections of
this SEIS that analyze the direct and indirect
impacts of the 2012 Roadmap Adjustments. The
impacts associated with the cantonment
alternatives are addressed in Chapter 4 and the
impacts that are unique to specific combinations of
a cantonment/family housing alternative and an
LFTRC alternative are addressed in Chapter 6.1.
When considered in conjunction with the related
Marine Corps actions that remain final under the
2010 ROD, as is done in Chapter 6.2, the resulting
“collective” impacts represent the total impacts
related to the proposed Marine Corps relocation to
Guam.
Chapter 5 is structured around each of the five
action alternatives for the LFTRC plus the NoAction Alternative, with associated subsections to
address the 18 environmental resource areas that were evaluated for each alternative. The Affected
Environment subsection for each resource area describes the baseline environmental conditions in the
proposed project areas. These baseline conditions provide a comparative framework for evaluating the
impacts to each resource, which are presented in the Environmental Consequences subsections. In
compliance with CEQ regulations implementing NEPA, the environmental consequences discussion
includes both direct and indirect impacts. The impact analyses also take into account the implementation
of the BMPs included in the proposed action as described in Chapter 2 of this SEIS. At the end of Chapter
5, following the impact analysis for each LFTRC is a table that summarizes the impacts and potential
mitigation by alternative for each resource
subsection (Table 5.7-1).
The box at right summarizes the elements of the
proposed action for the LFTRC that are analyzed
in this chapter. These include the construction and
operation of the LFTRC at one of the five
alternative sites, associated utility infrastructure
both on- and off-site, and the construction and
operation of the HG Range at Andersen South.
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As appropriate to each alternative and each resource area, applicable information from the 2010 Final EIS
that remains relevant in the context of this SEIS is incorporated by reference and briefly summarized.
Each subsection then places particular emphasis on updating any key resource information that changed
since the 2010 Final EIS, and on presenting any new information regarding baseline conditions or
environmental consequences that was not included in the 2010 Final EIS.

5.1

ROUTE 15 LIVE-FIRE TRAINING RANGE COMPLEX - ALTERNATIVE 1

Under Alternative 1, the proposed development of a live-fire training range complex would occur on land
crossed by Route 15 adjacent to Andersen South. Details about this alternative are provided in
Section 2.5.4.1 and the proposed site is illustrated in Figure 2.5-2.
5.1.1

Geological and Soil Resources

5.1.1.1

Affected Environment

The affected environment for geological and soil resources associated with Route 15 LFTRC Alternative
1 is consistent with the affected environment description in the 2010 Final EIS (Volume 2, Chapter 3:
Geological and Soil Resources, Section 3.1.3.3: Non-DoD Land which is summarized below for
reference. The affected environment for geological and soil resources associated with the stand-alone HG
Range at Andersen South is consistent with the affected environment description in the 2010 Final EIS
(Volume 2, Chapter 3: Geological and Soil Resources, Section 3.1.3.1: Andersen South). The proposed
reduction in the number of relocating Marines and dependents under the proposed action does not alter
the description of the affected environment for geological and soil resources, but it would reduce some
potential impacts to geological and soil resources that were determined to be less than significant or
mitigated to less than significant in the 2010 Final EIS, as described in the analysis of environmental
consequences for Alternative 1 below.
Route 15 LFTRC Alternative 1 would be located in a topographically hilly area on the eastern side of
Guam’s northern limestone structural province. Within the proposed project footprint, the ground surface
slopes downward from northeast to southwest. Elevations range from approximately 300 feet (91 m)
above MSL on the slope between Pågat Plateau and Sasayan Valley east of Route 15 to approximately
560 feet (171 m) MSL on a ridge approaching Lujuna Peak north of Pågat Plateau. East of Pågat Plateau
is a steep cliffline that drops down to the Sasayan Valley below and then to the Pacific Ocean. All
construction for Route 15 LFTRC Alternative 1 would take place on the limestone plateau. The only
Alternative 1-related improvements below the plateau would consist of a line of warning signs posted on
the range boundaries and along the shoreline.
The HG Range site at Andersen South is located about 0.6 mile (0.9 km) to the west of Alternative 1. The
proposed site of the HG Range stands at an elevation of approximately 374 feet (114 m) MSL, at the crest
of a gentle ridge.
Bedrock underlying the Route 15 LFTRC Alternative 1 footprint and the HG Range site is young
(Mariana) limestone, the geologic setting for sinkhole formation (see Section 3.1.1.1). One major and one
minor bedrock fault cross the length of the Alternative 1 footprint, trending from northeast to southwest
roughly parallel with Route 15 (Figure 5.1.1-1). No bedrock faults are mapped in the HG Range footprint.
Other major and minor bedrock faults are mapped to the northeast of the proposed Alternative 1 footprint.
Based on available topographic and field data, three features have been preliminarily identified as
sinkholes/depressions that may contain sinkholes within, or on the perimeter of, the proposed Route 15
LFTRC Alternative 1 footprint.
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Guam Urban Land Complex, Guam Cobbly Clay Loam, and Ritidian-Rock Outcrop Complex comprise
the soils of Route 15 LFTRC Alternative 1. The HG Range site soil consists of Guam Cobbly Clay Loam
(Figure 5.1.1-2). Guam Cobbly Clay loam is shallow well-drained soil, runoff is slow, and the water
erosion hazard is slight (Young 1988). For the Ritidian-Rock Outcrop Complex soil, runoff is very slow
and the water erosion hazard is slight (Young 1988). Urban Land comprises land covered by roads,
buildings, parking lots and other impervious surfaces (Young 1988).
Subsistence farming currently takes place on less than 1% of the undeveloped land in the proposed
acquisition area for Alternative 1 (see Section 5.1.6 of this SEIS). The land where the HG Range would
be constructed is located inside Andersen South and used for military purposes. Prime farmland soils, as
defined by the USDA, are soils best suited to producing food, seed, forage, fiber and oilseed crops,
favorable for economic production and sustained high yield, with minimal inputs of energy and resulting
in least damage to the environment (Young 1988). None of the soils in the Alternative 1 and HG Range
footprints are identified by USDA as prime farmland (Young 1988).
5.1.1.2

Environmental Consequences

Potential geology and soil impacts addressed in this section are limited to elements of the proposed action
that could affect onshore landforms or that could be affected by geologic hazards. Potential soil
contamination issues are addressed in Section 5.1.16.2 of this SEIS (Hazardous Materials and Waste).
Construction
Construction of the Route 15 realignment would be similar to the description in the 2010 Final EIS
(Volume 2, Chapter 3: Geological and Soil Resources, Section 3.2.2.2: Non-DoD Land), which is
summarized below for reference. Route 15 would be moved into Andersen South about 0.3 mile (0.5 km)
north of its current alignment (Figure 2.5-2 in Section 2.5.4.1 of this SEIS). The new Route 15 would be
constructed below grade for 1.2 miles (1.9 km) of its 1.7-mile (2.8 km) length. Its average distance
(depth) below grade would be 15 feet (5 m). Construction of the Route 15 realignment would involve
clearing, grubbing, soil moving and mass grading for proper highway grade. Earthwork for construction
of the Route 15 realignment would include 323,509 yd3 (247,340 m3) of excavation (cut) and 34,837 yd3
(26,635 m3) of fill, resulting in a net 288,672 yd3 (220,705 m3) of cut.
Construction of the new ranges, range support building, roads, bridges, and related infrastructure
associated with Alternative 1 would include clearing, grubbing and grading, and excavation (cut) and
filling. Earthwork for Alternative 1 range construction would include 2,488,676 yd3 (1,902,730 m3) of cut
and 2,451,937 yd3 (1,874,640 m3) of fill, resulting in a net of 36,740 yd3 (28,090 m3) of cut. Alternative 1
would involve a smaller excavation volume than Alternatives 3 and 4, and a larger volume than
Alternatives 2 and 5 (Alternative 3 would involve the greatest; Alternative 2 would require the least).
Within the Alternative 1 footprint, there are major differences in elevation in the areas planned for
construction of the MPMG Range, MRF Range and KD Rifle Range. There would be substantial changes
to surface elevation for construction of the MPMG Range, MRF Range and KD Rifle Range. Because of
the major elevation changes, the substantial alteration of the surrounding landscape, and the amount of
excavation, filling and contouring that would occur; construction of the Alternative 1 is expected to have
a significant direct, long-term impact on topography.
Construction of the HG Range at Andersen South would involve 8,894 yd3 (6,800 m3) of cut and 12,641
yd3 (9,665 m3) of fill, for a net of 3,747 yd3 (2,865 m3) of fill. The 36,740 yd3 (28,090 m3) of cut
generated by construction of the other Alternative 1 ranges would provide sufficient additional fill to
supply the need at the HG Range.
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Potential mitigation is not considered feasible for this impact because smaller cut/fill volumes would not
provide the necessary level surfaces for the referenced ranges and roadway. This significant impact to
topography would occur with implementation of any LFTRC Alternative except Alternative 2, which
would involve the least amount of cut and fill (i.e., the impact would be similar for all alternatives except
Alternative 2).
Construction of the HG Range without Alternative 1 would include the same activities as described for
LFTRC Alternative 1, but would involve much smaller amounts of cut (8,890 yd3 [6,600 m3]) and fill
(12,641 yd3 [9,645 m3], with a net 3,747 yd3 [2,865] m3) of fill. Grading, contouring, and changes to
elevation would not be substantial, so direct, long-term impacts to topography from construction of the
HG Range alone would be less than significant.
There is a potential for increased erosion, compaction, and soil loss from physical disturbance caused by
construction activity and changes to existing topography. However, project design and construction for
realignment of Route 15, Alternative 1 ranges and the HG Range would incorporate engineering controls
as BMPs to minimize erosion within the project construction footprint, as required by Title 22 of GAR,
Chapter 10 Guam Soil Erosion and Sediment Control Regulations. Examples of such engineering controls
include:









Use of drainage diversion and control to temporarily direct runoff from adjacent undisturbed
areas away from construction sites.
Use of benches or terraces and drainage control on cut or fill slopes higher than 15 feet (5 m) to
minimize erosion on slope faces.
Compliance with the DoD Program-level SWPPP for construction, in addition to individual
project SWPPPs during construction to reduce the potential for erosion, runoff, sedimentation,
and stormwater pollutant loading.
For each project, limit the size of the unstabilized disturbed areas to less than 20 acres (8 ha)
during construction.
Planning earth-moving operations for periods of low rainfall to minimize exposure of disturbed
soil to potential runoff.
Re-vegetating and permanently stabilizing disturbed areas as soon as possible.
Engineering project slopes in consideration of soil and geological conditions to avoid and
minimize erosion.

In addition, construction activities associated with Alternative 1 and the HG Range would comply with
the Construction General Permit. Potential construction-specific stormwater BMPs would be
implemented in compliance with the Construction General Permit as listed in Table 4.1.2-2. Constructionspecific stormwater BMPs would provide erosion and sediment control during the construction period,
generally by employing on-site measures that reduce the flow of stormwater and minimize the transport
of soils and sediment off-site. Fill material would be generated on-site, whenever possible. In addition,
roadway-specific BMPs, as identified in the most recent CNMI and Guam Stormwater Management
Manual, would be included in the planning, design, and construction of all roadways and facilities. There
would be no stream re-routing involved with construction of Alternative 1. Through compliance with 22
GAR Chapter 10 § 10106F and the Construction General Permit and implementation of roadway
stormwater BMPs, and because the rate of erosion and soil loss would not be substantially increased,
direct, short-term impacts to soils from erosion during construction of Alternative 1 and the HG Range
would be less than significant. In addition, no indirect, short-term impacts associated with soil erosion are
expected.
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The soil that would be disturbed in construction of the Route 15 realignment, Alternative 1 ranges, and
the HG Range is not identified as prime farmland and is used minimally for farming (Young 1988).
Therefore, disturbance of soil during construction of the Route 15 realignment, Alternative 1 ranges, and
the HG Range would have a less than significant direct, long-term impact to agricultural soils.
There are three topographic features that may contain sinkholes within, or on the perimeter of, the
Alternative 1 footprint. No such features are identified for the HG Range footprint. However, the HG
Range is underlain by limestone bedrock (see Figure 5.1.1.1). For any sinkholes discovered before or
during construction, implementation of BMPs would include compliance with 22 GAR Chapter 10 §
10106F. In order to ensure compliance with 22 GAR Chapter 10 § 10106F, BMPs would be modified or
an environmental and hydrogeologic assessment must be performed to ensure adverse effects will not
result, including but not limited to the displacement of groundwater, interference with well production,
significant changes to groundwater recharge, flooding, or the threat or introduction of any pollutant to
groundwater. After a preferred alternative is selected and the ROD is signed for the proposed project,
final design work would begin for the preferred alternative site. A geotechnical study, including
subsurface borings, would be conducted to determine whether the depressions on the site contain
sinkholes, and whether there are additional sinkholes not evident from the surface. Hydrogeological
studies would be conducted to confirm groundwater flow at the site as well. The geotechnical and
hydrogeological studies would be coordinated with the GEPA to design and implement an appropriate
analysis. These studies would be part of the final design process and would take place before any
construction begins. With implementation of these BMPs, and because no sinkholes would be filled that
would adversely affect site drainage, no adverse impacts to sinkholes would occur. Therefore,
construction of Alternative 1 and the HG Range would have less than significant direct, short-term
impacts to sinkholes.
Hazards associated with earthquakes, fault rupture and slope instability would be minimized by adherence
to UFC 3-310-04 Seismic Design of Buildings dated June 1, 2013 (USACE 2013). The realigned
Route 15, Alternative 1 ranges and the HG Range would be located higher than the elevation prone to
tsunamis, and so would not be susceptible to inundation. The consolidated limestone bedrock underlying
the Route 15 LFTRC Alternative 1 and the proposed HG Range footprints is not subject to liquefaction.
There would not be a change to soil and/or bedrock conditions that would increase vulnerability to a
geologic hazard. As stated in the previous paragraph, 22 GAR Chapter 10 § 10106F requires that for
sinkholes within the project development footprint that would be modified or used, an environmental and
hydrogeologic assessment must be performed to ensure adverse effects will not result. Compliance with
these regulations would minimize potential geologic hazards associated with sinkholes. Therefore,
construction of Route 15 LFTRC Alternative 1 and the HG Range would result in less than significant
direct and indirect short-term impacts with respect to geologic hazards.
Operation
Operation of the proposed Route 15 realignment, Alternative 1 ranges and the HG Range would not alter
topography post construction, so no direct or indirect impacts to topography would occur.
Operational activities and conditions that may directly cause or increase naturally occurring soil erosion at
a firing range would include ongoing soil disturbances resulting from vehicular and pedestrian traffic and
inadequate maintenance of vegetated areas. The changes to topography caused by construction of the
MPMG Range, MRF Range and KD Rifle Range and the realignment of Route 15 raise the risk of erosion
during the operational phase, because graded features (cut and fill slopes) and altered surface flow
patterns can potentially create conditions that may promote additional soil erosion.
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The area of impervious surfaces that would be constructed for the ranges and associated infrastructure
(range buildings, roads, and parking areas) would comprise approximately 30.8 acres (12.5 ha) total (see
Appendix F) including about 29.9 acres (12.1 ha) for Alternative 1 and about 0.9 acre (0.4 ha) for the HG
Range. There would be a minor increase in runoff from the new impervious surfaces as compared with
existing conditions. Stormwater infrastructure improvements included as part of the proposed action
would incorporate LID measures and BMPs as described in Section 5.1.2.2 of this SEIS to minimize soil
erosion from increased runoff. Where possible, stormwater flow paths would continue to mimic predevelopment flows through area topography. Stormwater BMPs that would be implemented to minimize
and control runoff as described in Section 5.2.2.2 would also minimize soil erosion. Implementation of
roadway-specific BMPs in the planning, design, and construction of the Route 15 realignment would
minimize the potential for soil erosion associated with increased impervious surfaces and changes to
elevation resulting from the realignment.
The range complex and the HG Range would be managed in accordance with current Marine Corps range
management policies and procedures, which are designed to ensure the safe, efficient, effective, and
environmentally sustainable use of the range area. A thorough explanation of Marine Corps range
management is detailed in the 2010 Final EIS (Volume 2, Chapter 2: Description of Proposed Action and
Alternatives, Section 2.3.1.4: Firing General Military Skills, pages 2-55 to 2-59). Marine Corps range
management policies and procedures include procedures for removing expended rounds from live-fire
ranges with impact berms, managing stormwater, controlling erosion, maintaining vegetation on berms
and drainage ways and turf on the range, and restricting vehicular activities to designated/previously
identified areas. Range roads would be maintained to minimize erosion.
Because the NGLA is used as a source for drinking water, prior to the construction of the ranges, both a
site inspection and a site assessment, as well as actual munitions loading data, would be provided to the
Marine Corps’ Range Environmental Vulnerability Assessment (REVA) and Operational Range
Clearance (ORC) programs. These programs would use the site specific data to determine the appropriate
frequency of monitoring and range clearance.
Under the REVA Program, site specific data would be used to evaluate the potential for MCs to reach
potential receptors. This would allow the REVA program to determine whether follow-on actions would
be required (e.g., sampling, additional studies) and the frequency of any further evaluations. The REVA
assessment would use conservative assumptions and available site specific information to determine if
modeling can be performed for lead components. Monitoring of the ranges for MCs migrating off-range
would be based on the outcome of the REVA assessment. REVA assessments would begin in the first
year of operation and would then be conducted at a minimum every 5 years.
The ORC program would not only consider the site-specific and REVA data but also safety and
sustainability considerations in its assessment to determine the required frequency of range clearance.
Munitions constituents associated with small arms ammunition commonly used at operational ranges
include lead, antimony, copper, and zinc. Lead is the primary munitions constituent indicator for small
arms ranges because lead is the most prevalent (by weight) constituent associated with small arms
ammunition. No specific quantitative conclusions can be made regarding the fate and transport of lead,
because lead is geochemically specific regarding its mobility in the environment. Site-specific conditions
are required (i.e., geochemical properties) in order to quantitatively assess lead migration. Site-specific
geochemical properties are only identified via sampling and cannot be observed physically. Without sitespecific physical and chemical characterization, lead cannot effectively be modeled using fate and
transport modeling. The scientific community has established that metallic lead (such as recently fired,
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un-weathered bullets and shot) generally has low chemical reactivity and low solubility in water and is
relatively inactive in the environment under most ambient or everyday conditions. However, a portion of
lead deposited on a range may become environmentally active if the right combination of conditions
exists.
As indicated in the above paragraphs, a site inspection and site assessment will be completed at the range
and the site-specific information provided to the REVA Manager. The REVA manager will utilize this
site-specific information in their assessments of the range, which begin the first year of range operation.
Assessing small arms ranges first involves defining and documenting its physical and environmental
conditions, as well as how the range is utilized and maintained. The assessment process involves a review
of possible factors that can influence the potential for lead to migrate off range including range use and
management (source), surface water, groundwater and soil conditions, pathways and receptors (including
but not limited to people, sensitive and endangered species). Upon review, if factors or a combination of
factors are found to exist that would indicate possible lead migration, REVA program managers consider
sampling appropriate media, identifying and implementing BMPs adjustments, or taking other steps as
required.
Quarterly inspections of the range BMPs will also be performed. Inspections will lead to identifying if
BMPs are still in place or if maintenance is required. Any deficiencies that cannot be immediately
addressed will be reported to the Public Works Department for corrective action. Additionally, the REVA
program will also evaluate BMP effectiveness and recommend adjustments as needed.
The DON will investigate additional technologies that could assist with range design and minimizing
potential impacts (specific technologies or brands were not mentioned to ensure the full range of BMPs
are considered). Prior to the construction of the range, the DON will perform a site survey/inspection to
inform range design activities, to include evaluating the optimal site grading and any necessary soil
amendments to minimize range constituent migration. Appropriate BMPs will be evaluated and
incorporated into the design and construction of the range to minimize the off-site migration of
stormwater runoff and reduce the infiltration of MCs (e.g. vegetation buffers, pH adjustment of soil and
water quality/quantity BMPs). Designs will subsequently be coordinated and approved through Head,
Range Design and Safety, Commanding General Marine Corps Combat Development Command.
There would be minor ground disturbance associated with utility maintenance. Construction stormwater
BMPs would be implemented during maintenance activities to minimize and control runoff on-site and
minimize potential effects of erosion.
Agriculturally-productive soils would be disturbed. Existing agricultural use of soils in the disturbed area
is minimal, and the disturbed soils would not be in areas identified as prime farmland. Therefore,
disturbance of these soils during the Alternative 1 and HG Range operational phase would be an adverse,
but less than significant direct, long-term impact.
A potential indirect impact of firing range operations includes the possibility of live ammunition causing
wildland fires. As a BMP and in accordance with range safety protocols, a Range Fire Management Plan
would be prepared, based on the DON’s Wildland Fire Management Plan (USFS 2008). It would include
protocols for monitoring fire conditions and adjusting training as needed. Units undergoing training at the
ranges would be briefed by range control on requirements suitable to the conditions of the day and
protocols should a fire occur (e.g., specifying how the range would shut down and how fire suppression
action would be taken). With these measures, potential wildfires caused by the live ammunition would be
unlikely. Effects to soils from erosion associated with wildfires associated with operation of Alternative 1
and the HG Range would be minimal and direct and indirect impacts would be less than significant.
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With implementation of Marine Corps range management policies and procedures, fire suppression and
potential mitigation measures, and stormwater BMPs (for ranges and utility maintenance), and because
the rate of erosion and soil loss would not be substantially increased, less than significant direct and
indirect long-term impacts to soils from erosion would occur due to Alternative 1 and HG Range
operations.
The BMPs for sinkholes would be implemented in the event that maintenance activities should involve
sinkholes or their immediate perimeter, so no adverse impacts to sinkholes would occur. Therefore,
Alternative 1 and HG Range operations would have less than significant direct, long-term impacts to
sinkholes.
Hazards associated with earthquakes, fault rupture and slope instability would be minimized by adherence
to UFC 3-310-04 Seismic Design of Buildings dated June 1, 2013 (USACE 2013) during project design
and construction, so direct and indirect long-term impacts with respect to seismic hazards would be less
than significant. The consolidated limestone bedrock underlying Alternative 1 and the HG Range site is
not vulnerable to liquefaction. The Route 15 realignment, Alternative 1 and the HG Range would be sited
higher than the elevation prone to tsunamis, so they would not be susceptible to inundation. In addition,
there would not be a change to soil and/or bedrock conditions that would increase vulnerability to a
geologic hazard. Implementation of sinkhole BMPs would minimize potential geologic hazards associated
with sinkholes. Therefore, operation of realigned Route 15, Alternative 1 and the HG Range would have
less than significant direct and indirect long-term impacts associated with geologic hazards.
5.1.2

Water Resources

5.1.2.1

Affected Environment

The affected environment for water resources in the Alternative 1 project area is described in the 2010
Final EIS (Volume 2, Chapter 4: Water Resources, Section 4.1.3.1: Andersen South and Section 4.1.3.2:
Non-federal land, pages 4‐34 and 4-35). A summary of site conditions for Alternative 1 is provided in
Appendix F.
Surface Water
As indicated in the 2010 Final EIS, there are no surface water resources in the Route 15 project area or
the project area for the HG Range on Andersen South (Figure 5.1.2-1). Impervious areas on the Route 15
parcel amount to 71 acres (28.7 ha), or 3.5% of the total Route 15 parcel area of 2,031 acres (822 ha).
Impervious areas on Andersen South amount to 132 acres (53 ha), or 6.4% of the total Andersen South
area of 2,061 acres (834 ha). There are no 100-year flood zones identified within the proposed
construction area. The 500-year flood zones identified within the proposed construction area are shown in
Figure 5.1.2-1.
Groundwater
As indicated in the 2010 Final EIS, Route 15 land primarily overlies the Mangilao Basin and a small
portion of the Yigo Basin, both of which are part of the NGLA. As also described in that document, the
project area for the HG Range overlies the very permeable limestone in the Yigo Basin within the larger
NGLA. The groundwater model being developed by the USGS (USGS 2013) includes the Mangilao and
Yigo basins and the current well production is the same as described under Alternative A in Section
4.1.2.1 of this SEIS.
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Figure 5.1.2-1
Water Resources in the Vicinity of Route 15 LFTRC Alternative 1
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Nearshore Waters
As described in the 2010 Final EIS, the Route 15 project area is located along the eastern coast of Guam
along Pågat Point, and has no public beaches. Nearshore waters are mostly inaccessible to the public
because there are no roads, few trails, steep terrain, and a lack of safe boat landing areas due to rough sea
conditions for much of the year (Figure 5.1.2-1). The project area for the HG Range is adjacent to and
inland from the Route 15 project area.
Wetlands
As indicated in the 2010 Final EIS, no wetlands were identified in the Route 15 and HG Range project
areas (Figure 5.1.2-1).
5.1.2.2

Environmental Consequences

Construction
General construction impacts to water resources under Alternative 1 would be similar to those described
in the 2010 Final EIS (Volume 2, Chapter 4: Water Resources, Section 4.2.2.1: North, pages 4‐84 to 4-88)
and under Alternative A in Section 4.1.2.2 of this SEIS. Under Alternative 1, there would be construction
activities associated with the proposed LFTRC ranges in the Route 15 and HG Range project areas.
Similar to Alternative A, Alternative 1 would occur in an area that does not contain any waters of the U.S.
but would comply with the Construction General Permit as described under Alternative A.
Construction under Alternative 1 would result in the potential for short-term increases in stormwater
runoff and erosion. However, through compliance with the Construction General Permit and Program
SWPPP and implementation of a site-specific SWPPP and associated erosion control, runoff reduction,
and sediment removal BMPs (see Table 4.1.2-2), these effects would be minimized and off-site transport
of stormwater runoff would be unlikely unless during extreme weather events (i.e., typhoons).
Specifically, the site-specific SWPPP would identify appropriate BMPs for the site that would serve to
contain runoff and sediment on-site by reducing the flow rate of runoff and thereby minimize transport of
suspended sediment through settling and promote infiltration of runoff.
Surface Water
No buildings/structures would be constructed in the 100-year flood zone and the proposed KD Rifle
Range located in the 500-year flood zone (see Figure 5.1.2-1) would be in compliance with EO 11988 as
the construction would not be categorized as a “critical action.” No surface waters are located within or
near the proposed construction areas under Alternative 1. Given compliance with the Construction
General Permit and implementation of a Program SWPPP and site-specific SWPPP, off-site transport of
stormwater runoff, sediment, or other pollutants would be unlikely. Therefore, construction activities
associated with Alternative 1 would result in no direct or indirect short-term impacts to surface water.
Groundwater
Construction activities under Alternative 1 would include stormwater runoff protection measures that
would also serve to protect groundwater quality. By adhering to the provisions of the Construction
General Permit and implementing BMPs associated with addressing site- and activity-specific water
resource protection requirements, there would be a reduction in stormwater pollutant loading potential
and thus a reduction in pollution loading potential to the underlying groundwater basins of the NGLA. As
described under Alternative A, an environmental and hydrogeologic assessment for the selected
alternative would be performed for sinkholes within the project development footprint to ensure adverse
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effects to groundwater resources would not occur. Given stormwater runoff protection measures (i.e.,
compliance with Construction General Permit requirements and implementation of BMPs) and the
environmental and hydrogeologic assessment for sinkhole protection (if encroachment is unavoidable),
construction activities associated with Alternative 1 would result in less than significant direct or indirect
short-term impacts to groundwater.
Nearshore Waters
The Route 15 and HG Range project areas would be located approximately 0.2 mile (0.3 km) and
1.3 miles (2.1 km), respectively, from nearshore waters (see Figure 5.1.2-1). Given compliance with the
Construction General Permit and implementation of a Program SWPPP and site-specific SWPPP, off-site
transport of stormwater runoff, sediment, or other pollutants would be unlikely (see discussion of BMPs
under Construction). In addition, vegetative cover between the construction area and the edge of the steep
cliffline and the shoreline would provide an additional buffer and protection from stormwater runoff or
sediment reaching nearshore waters. Given adherence to the provisions of the Construction General
Permit and implementation of BMPs, it is expected that stormwater runoff, sediment, or other pollutants
would not discharge to nearshore waters. Therefore, construction activities associated with Alternative 1
would result in no direct or indirect impacts to nearshore waters.
Wetlands
No wetlands are located in or near the construction areas associated with Alternative 1. Therefore,
construction activities associated with Alternative 1 would result in no impacts to wetlands.
Operation
Alternative 1 would incorporate the concept of LID in the final planning, design, and construction of the
stormwater management system as described in the 2010 Final EIS (Volume 2, Chapter 4: Water
Resources, Section 4.2.2.1: North, pages 4‐85 to 4-87) and under Alternative A in Section 4.1.2.2 of this
SEIS. Stormwater runoff associated with the operational phase of Alternative 1 would be similar as
described under the Route 15 option in the 2010 Final EIS (Volume 2, Chapter 4: Water Resources,
Section 4.2.2.2: Central, page 4‐97). Minimal increases in stormwater runoff from increased impervious
area would be accommodated through the implementation of LID measures and BMPs. Alternative 1
would potentially increase the amount of POLs, hazardous waste, herbicides, pesticides, and fertilizers
being stored, transported, and utilized on the proposed facilities. However, impacts from these
contaminants would be minimized with the implementation of a SWPPP, SWMP, and SPCC plan.
Alternative 1 would include implementation of the REVA program and range management preventative
measures (i.e., vegetation, pH adjustment, LID). The REVA program utilizes available site-specific data
and actual munitions loading data to determine further assessments regarding the potential for an
identified receptor to be impacted by potential munition constituent migration through an identified
pathway (see Section 5.5.1.2, Operation). As listed in Section 2.8 of this SEIS, the BMPs would reduce
the potential for contaminants to migrate off-site. In addition, DoD would investigate additional
technologies that could assist with range design and management to minimize potential impacts. Baseline
data on water quality and range site conditions would be collected prior to range construction and
quarterly monitoring would occur during operations to verify the effectiveness of BMPs. For each range,
water quality treatment strategies would be selected to achieve reductions of non-point source pollutants
to meet the same water quality requirements as identified under Alternative A in Section 4.1.2.2 of this
SEIS.
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Surface Water
No surface waters are located within the Alternative 1 project area and the implementation of an
appropriate and comprehensive stormwater management plan utilizing a LID approach and range
management BMPs would ensure that there would be no increase in off-site transport of excess
stormwater runoff, sediment, or other pollutants for up to the 25-year design storm event. Therefore,
implementation of Alternative 1 would result in no impacts to surface water.
Groundwater
Potential impacts to groundwater associated with the operational phase of Alternative 1 would be similar
to those described under the Route 15 option in the 2010 Final EIS (Volume 2, Chapter 4: Water
Resources, Section 4.2.2.2: Central, pages 4‐97 to 4-98) and summarized in Chapter 2 of this SEIS.
Range operations under Alternative 1 have the potential to leach MCs to the groundwater. However,
range management BMPs would be implemented, as listed in Section 2.8 of this SEIS. As indicated in the
2010 Final EIS, the Route 15 project area overlies the Mangilao Basin and a small portion of the Yigo
Basin of the NGLA.
Because the NGLA is used as a source for drinking water, prior to the construction of the ranges, both a
site inspection and a site assessment, as well as actual munitions loading data, would be provided to the
Marine Corps’ REVA and ORC programs. These programs would use the site specific data to determine
the appropriate frequency of monitoring and range clearance.
Under the REVA Program, site specific data would be used to evaluate the potential for MCs to reach
potential receptors. This would allow the REVA program to determine whether follow-on actions would
be required (e.g., sampling, additional studies) and the frequency of any further evaluations. The REVA
assessment would use conservative assumptions and available site specific information to determine if
modeling can be performed for lead components. Monitoring of the ranges for MCs migrating off-range
would be based on the outcome of the REVA assessment. REVA assessments would begin in the first
year of operation and would then be conducted at a minimum every 5 years.
The ORC program would not only consider the site-specific and REVA data but also safety and
sustainability considerations in its assessment to determine the required frequency of range clearance.
Munitions constituents associated with small arms ammunition commonly used at operational ranges
include lead, antimony, copper, and zinc. Lead is the primary munitions constituent indicator for small
arms ranges because lead is the most prevalent (by weight) constituent associated with small arms
ammunition. No specific quantitative conclusions can be made regarding the fate and transport of lead,
because lead is geochemically specific regarding its mobility in the environment. Site-specific conditions
are required (i.e., geochemical properties) in order to quantitatively assess lead migration. Site-specific
geochemical properties are only identified via sampling and cannot be observed physically. Without sitespecific physical and chemical characterization, lead cannot effectively be modeled using fate and
transport modeling. The scientific community has established that metallic lead (such as recently fired,
un-weathered bullets and shot) generally has low chemical reactivity and low solubility in water and is
relatively inactive in the environment under most ambient or everyday conditions. However, a portion of
lead deposited on a range may become environmentally active if the right combination of conditions
exists.
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As indicated in the above paragraphs, a site inspection and site assessment will be completed at the range
and the site-specific information provided to the REVA Manager. The REVA manager will utilize this
site-specific information in their assessments of the range, which begin the first year of range operation.
Assessing small arms ranges first involves defining and documenting its physical and environmental
conditions, as well as how the range is utilized and maintained. The assessment process involves a review
of possible factors that can influence the potential for lead to migrate off range including range use and
management (source), surface water, groundwater and soil conditions, pathways and receptors (including
but not limited to people, sensitive and endangered species). Upon review, if factors or a combination of
factors are found to exist that would indicate possible lead migration, REVA program managers consider
sampling appropriate media, identifying and implementing BMPs adjustments or taking other steps as
required.
Quarterly inspections of the range BMPs will also be performed. Inspections will lead to identifying if
BMPs are still in place or if maintenance is required. Any deficiencies that cannot be immediately
addressed will be reported to the Public Works Department for corrective action. Additionally, the REVA
program will also evaluate BMP effectiveness and recommend adjustments as needed.
The DON will investigate additional technologies that could assist with range design and minimizing
potential impacts (specific technologies or brands were not mentioned to ensure the full range of BMPs
are considered). Prior to the construction of the range, the DON will perform a site survey/inspection to
inform range design activities, to include evaluating the optimal site grading and any necessary soil
amendments to minimize range constituent migration. Appropriate BMPs will be evaluated and
incorporated into the design and construction of the range to minimize the off-site migration of
stormwater runoff and reduce the infiltration of MCs (e.g. vegetation buffers, pH adjustment of soil and
water quality/quantity BMPs). Designs will subsequently be coordinated and approved through Head,
Range Design and Safety, Commanding General Marine Corps Combat Development Command.
All proposed ranges under Alternative 1, except for the HG Range at Andersen South and the MPMG
Range, would be entirely located to the southwest of the groundwater divide, which places a low
permeability barrier (i.e., volcanic basement rock) between the ranges and the Marbo production wells
(Figure 5.1.2-2). A portion of the MPMG Range would be located to the west of the groundwater divide
and could potentially leach contaminants to the Marbo production wells (Figure 5.1.2-2). However, the
potential for contaminants would be primarily at the eastern end of the MPMG Range where the berm
area would be located, and therefore isolated from the Marbo production wells by the low permeability
barrier. HQMC commissioned a study on the effects of pumping and drought on the NGLA (USGS
Scientific Investigations Report 2013-5216: The Effects of Withdrawals and Drought on Groundwater
Availability in the Northern Guam Lens Aquifer, Guam). Information from this report will be used to
adjust pumping rates in order to avoid increased salinization and reversal of groundwater flow patterns.
Impacts associated with the ranges would be minimized through implementation of the REVA program
and range management preventative measures (i.e., vegetation, pH adjustment, LID) listed in Section 2.8
of this SEIS. The HG Range at Andersen South would be located near the Marbo #8 and Marbo #9 wells
(Figure 5.1.2-2). However, the HG Range has been sited outside of the 1,000-foot (300-m) wellhead
protection zone in accordance with GEPA regulations, and potential impacts to groundwater from
contaminants would be minimized through implementation of BMPs listed in Section 2.8 of this SEIS.
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Figure 5.1.2-2
Groundwater Wells in the Vicinity of Route 15 LFTRC Alternative 1
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Given the aforementioned BMPs, including the REVA program, and the location of range activities in
relation to active and proposed wells, operations associated with Alternative 1 would result in less than
significant long-term, direct or indirect impacts to groundwater.
Nearshore Waters
Under Alternative 1, proposed operations would be in compliance with the stormwater runoff protection
measures identified above that would ensure that there would be no increase in off-site transport of
stormwater runoff, sediment, or other pollutants to nearshore waters for up to the 25-year design storm
event. In addition, vegetative cover between the project area and the edge of the steep cliffline and the
shoreline would provide an additional buffer and protection from stormwater runoff or sediment reaching
nearshore waters. Therefore, there would be no impacts to nearshore waters from stormwater runoff
associated with increased impervious areas and training activities under Alternative 1.
The SDZ associated with the Alternative 1 LFTRC range would overlap nearshore waters by
approximately 2,805 acres (1,135 ha) (see Figure 5.1.2-1). There would be a very small chance that an
expended projectile would fall outside of the range footprint, within the SDZ. There would be an even
smaller chance for an expended projectile to fall within the nearshore water portion of the SDZ. Due to
the small number of potential projectiles that could fall into the nearshore SDZ and the relatively small
size of the projectiles, potential impacts to nearshore water quality from these projectiles would be
negligible under Alternative 1.
Wetlands
No wetlands are located within or near the proposed operational areas under Alternative 1. Therefore,
operations associated with Alternative 1 would result in no impacts to wetlands.
5.1.3

Air Quality

5.1.3.1

Affected Environment

Ambient air quality conditions along Route 15 where LFTRC Alternative 1 would be developed are
affected primarily by mobile source emissions along Route 15 and aircraft operations at AAFB. The
closest main stationary combustion source, Marbo Power Station, is owned by the GPA and located
approximately 2 miles (3.2 km) due west of the proposed LFTRC, and would also affect air quality
conditions in the neighborhood around the proposed site. Table 5.1.3-1 shows the permitted emissions
from Marbo Power Station. Sensitive populations near the site are relatively small in size, and are
scattered along those major routes, such as Route 15.
Table 5.1.3-1. GPA Marbo Power Station—Existing Permitted Emissions
Station Name
Marbo

SO2
86.6

Permitted Annual Emissions (tpy)
CO
PM10
NOx
31.4
9.4
58.0

VOC
14.4

Legend: SO2 = Sulfur Dioxide; CO = Carbon Monoxide; PM10 = Particulate Matter (<10 microns); NOx= Nitrogen
Oxides; VOC = Volatile Organic Compounds; tpy = tons per year.
Source: USEPA 2009.
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Environmental Consequences

Construction
Annual Emissions
Direct emissions of criteria pollutants and CO2 from operations of on-site equipment and construction
vehicles were estimated based on the acreage of disturbed earth and the number and type of facilities to be
constructed within the 2-year duration of the overall construction period. The direct emissions are
summarized in Table 5.1.3-2 and are predicted to be well below the significance criterion of 250 tpy. This
comparison evaluation is further elaborated in Chapter 6, by combining both cantonment/family housing
and Alternative 1 elements in terms of annual emissions with comparison of the 250 tpy threshold. A
similar GHG emissions comparison is also included in Chapter 6.
Table 5.1.3-2. Live-Fire Training Range Complex Annual Construction Emissions (2015-2022)

Alternatives 1 - 5

Construction
Year (Percent Activity)
2017
2018

SO2
0.1
0.1

CO
3.4
3.4

PM10
0.4
0.4

Pollutant (tpy)
PM2.5
NOx
0.3
5.2
0.3
5.2

VOC
0.7
0.7

CO2
705.3
705.3

Legend: SO2 = Sulfur Dioxide; CO = Carbon Monoxide; PM10 = Particulate Matter (<10 microns); PM2.5= Particulate Matter
(<2.5 microns); NOx= Nitrogen Oxides; VOC= Volatile Organic Compounds; CO2= Carbon Dioxide; tpy = tons per year.

On-Site Equipment and Vehicle PM Hot-Spot Analysis
Under Alternative 1, the annual on-site PM emission levels predicted and summarized in Table 5.1.3-2
are much less than under Alternative A (see Table 4.1.3-2 in Chapter 4 of this SEIS; i.e., 0.4 tpy as
compared to 2.8 tpy for PM10 under Alternative A) for which a hot-spot impact modeling was conducted.
Therefore, the on-site hot-spot PM impacts from equipment and vehicle operations around construction
sites are anticipated to be much less than those under Alternative A, as shown in Table 4.1.3-3 in
Chapter 4 of this SEIS.
Off-Site On-Road Vehicle Hot-Spot Analysis for PM
As described in Section 4.1.3, under the worst-case alternative; the future worst-case construction year
annual average daily traffic of the roadways within the study area are well below the USEPA defined
screening threshold of 125,000 annual average daily traffic and 8% diesel truck traffic, which equates to
10,000 trucks. A further hot-spot dispersion modeling analysis using AERMOD or CAL3QHCR is not
warranted, and there would be no PM hot-spot concerns along the affected roadway network. Because the
diesel truck component under Alternative 1 would be less than the worst-case alternative (Alternative A),
there would no PM hot-spot concerns.
Off-Site On-Road Vehicle Hot-Spot Analysis for CO and MSATs
The construction associated with on-road truck activities under Alternative 1 would occur along the same
truck routes available for all alternatives. The detailed hot-spot impact analysis was conducted for the
worst-case condition under the Alternative A, as discussed in Sections 3.3.3 and 4.1.3, and the analysis
concludes that the direct, short-term impacts under Alternative A would be less than significant. Because
the truck activities associated with Alternative 1 would be much less than those under Alternative A, the
off-site, on-road vehicle hot-spot impacts are anticipated to be much less than those under Alternative A,
as shown in Tables 4.1.3-4 for CO, 4.1.3-5, 4.1.3-6 for carcinogenic MSATs, and 4.1.3-7 for noncarcinogenic MSATs.
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Operation
The hot-spot impact analyses of on-road vehicle CO, PM, and MSATs emissions during operational years
were conducted for both the preferred and worst-case alternatives (i.e., Alternative A and Alternative D),
as discussed in Sections 4.1.3 and 4.4.3, and show less than significant long-term impacts. Because the
on-road traffic with potential to be generated under Alternative 1 would be substantially less than either
Alternative A or Alternative D, the anticipated on-road hot-spot impacts during operational years would
be much less than those under Alternative A or Alternative D; resulting in less than significant direct,
long-term hot-spot air quality impacts.
Based on these findings, Alternative 1 would result in less than significant short- and long-term direct or
indirect air quality impacts during both construction and operational phases.
5.1.4

Noise

5.1.4.1

Affected Environment

As stated in the 2010 Final EIS (Volume 2, Chapter 6: Noise, Section 6.1.3: Central, pages 6-13 and 617), basic non-live fire ground maneuver training in the Alternative 1 area occurs on Andersen South.
These activities include routine training exercises, camp/tent setup, survival skills, land navigation,
day/night tactical maneuvers and patrols, blank munitions and pyrotechnics firing, treatment and
evaluation of casualties, fire safety, weapons security training, perimeter defense/security, and field
equipment training. Vacant single-family housing and vacant dormitories are used for military operations
on urban terrain training and small-unit tactics in support of vehicle and foot-based maneuver training.
Noise-generating activities associated with this training include vehicle use, use of breacher charges and
pyrotechnics, and small arms firing. Although residential land use occurs along the Andersen South
boundary, there are no noise issues as these operations are conducted at interior locations of the
installation, away from the Alternative D site boundary.
Noise levels from aircraft operations at AAFB near the Route 15 lands currently range below 65 dB and a
finger of the 60 dB contour extends just to the north of the Guam International Raceway as shown on
Figure 4.1.4-1.
In addition, on the Route 15 lands, noise is generated from activities at Guam International Raceway,
which is Guam‘s only automobile raceway. The 250-acre (101-ha) parcel includes a 14 mile (23 km) dirt
track, a 0.5 mile (0.8 km) asphalt NASCAR type track, a 1 mile (1.6 km) long off-road course, and a
paved 2.25 mile (3.6 km) Formula Three track. Racing events at Guam International Raceway generate
noise from racing vehicles and crowd activity.
People living in areas adjacent to the Route 15 lands experience exposure to elevated noise due to the
limited military training on Andersen South and Guam International Raceway events. While these noise
levels have not been quantified, they are intermittent and return to ambient noise levels upon completion
of the noise events. During inactive times at Andersen South and the Raceway, ambient noise levels
equate to approximately 50-60 dB (USEPA 1978).
5.1.4.2

Environmental Consequences

Construction
Noise generated during LFTRC construction with the potential to affect sensitive receptors would be due
to grading and construction activities at the firing lines and at the range operations facilities located
closest to the nearest receptors. Grader and scraper noise would be approximately 67 dB at the nearest
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receptor. Construction would be short-term and noise would not exceed construction noise level standards
and guidelines. Direct, short-term noise impacts are considered less than significant.
Operation
The main source of noise associated with Alternative D would be small arms training at the proposed
range complex. Small arms to be fired at these ranges would include the 9 mm pistol, the .45 caliber
pistol, the 5.56 mm rifle, the 7.62 mm machine gun, and the .50 caliber machine gun. Because it is an
inert training round, the 40 mm MK 19 TP that would be authorized for use at the machine gun
multipurpose range was also assessed as small arms munitions. Under this alternative, existing noise
generated by Guam International Raceway activities would no longer occur as the facility would no
longer operate in this area.
The estimated average annual number of rounds for each type of live-fire training event for both Marine
Corps and Joint Use operations is provided in Chapter 2, Table 2.2-4 of this SEIS. Marine Corps daytime
usage would total approximately 4,275,000 rounds and night usage would be approximately 1,063,000
rounds. Night firing training requirements need to be met during hours of darkness, dusk until dawn, and
this timeframe differs from “acoustic” night (10 p.m. to 7 a.m.). Of the 1,063,000 rounds expected to be
fired during darkness, only 326,000 rounds or 7% of the total number of rounds would occur during
“acoustic” night and no training is planned to occur between the hours of 10:00 p.m. and 6:00 a.m.
There are two major noise sources generated from small arms munitions firing. The first is the muzzle
blast from the firing of a bullet. The second is the noise from the bow shock wave (also known as ballistic
wave) generated by the supersonic bullet. The bow shock wave propagates out from the path of the bullet.
The bullet from an M16 has an exit velocity of approximately 3,100 feet (945 m) per second, but
decelerates quickly.
Firing noise from single shots merged in bursts, machine gun burst, and concurrent firing of multiple
weapons, as would occur at the proposed ranges, would result in short periods of intense firing noise
followed by longer periods of silence. There is increased annoyance associated with this noise exposure
pattern. Under these conditions, the number of shots becomes more important than the dB level of the
typical (average) shot because of the combined effect of greater noise levels of multiple noise events
occurring over a short period.
The results of the Alternative 1 noise modeling (Army 2013) are shown in Figure 5.1.4-1. Under this
alternative, the Zone 2 noise contours cover approximately 130 onshore acres (53 ha) beyond the
boundaries of Route 15 lands and Zone 3 affects about 3 acres (1 ha). Offshore, Zone 2 would cover
approximately 577 acres (233 ha) but no Zone 3 contours extend offshore. The estimated population
affected by Zone 2 would be 88 people, and no persons would be affected in Zone 3. Table 5.1.4-1 lists
the Noise Zones and the associated acreage affected within each zone. Noise generated by Joint Service
users at the LFTRC would fall within the contours shown because the noise contours were calculated as
an average busy day and the use by other services would be more infrequent and less intense than Marine
Corps usage.
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Table 5.1.4-1. Noise Exposure within Noise Zones under LFTRC Alternative 1
Acreage (ha)
Noise Zone (dB ADNL)1

Estimated
Population
Houses
People2

Off-base
Onshore
Offshore

On-base

Noise Zone 2
65 - 69
70 - 74
Total Zone 2
Noise Zone 3
75 - 79
80 - 84
85+
Total Zone 3
Total

254 (103)
349 (141)
603 (244)

98 (40)
32 (13)
130 (53)

482 (195)
95 (38)
577 (233)

18
4
22

72
16
88

183 (74)
98 (40)
179 (72)
460 (186)
1,063 (430)

3 (1)
0
0
3 (1)
133 (54)

0
0
0
0
577 (233)

0
0
0
0
22

0
0
0
0
88

Notes: 1 Zone 1 is not listed because all land uses are compatible within Zone 1.
2
Based upon four persons per household in Yigo (GBSP 2010).
Source: Army 2013; NAVFAC Pacific 2013.

In addition to the LFTRC, a HG Range would be located in the central part of Andersen South. This range
would be common to all proposed LFTRC alternatives. The proposed HG Range would include an
approximately 0.9 acre (0.4 ha) area that would be developed as a training facility for the M67
fragmentation hand grenade. It would consist of a demonstration area with bleachers, an open practice
throwing field with various targets and throwing positions located outside the hazard zone, and a parking
area. A 1.0 acre (0.4 ha) training area would be developed adjacent to the range (additional details
pertaining to the proposed HG Range are provided in Chapter 2, Section 2.2.3 of this SEIS).
The HG Range noise contours would generate a Land Use Planning Zone covering approximately 213
acres (86 ha), about 128 acres (52 ha) in Zone 2, and about 26 acres (11 ha) in Zone 3. However, all of the
acreage affected by HG Range noise contours remains within Andersen South and no people would be
affected by this noise. Hand grenades generate blast noise and are expressed as C-weighted noise levels.
Figure 5.1.4-2 shows the Noise Zones around the HG Range in Andersen South and Table 5.1.4-2 lists the
associated acreage affected within each zone.
Table 5.1.4-2. Noise Exposure within Noise Zones under the Proposed Hand Grenade Range
Acres (ha)
Noise Zone (dB CDNL)

Population

On-base

Off-base

Land Use Planning Zone (57-62
dB CDNL)

213.2 (86)

Noise Zone 2 (62-70 dB CDNL)
Noise Zone 3 (>70 dB CDNL)
Total

Houses

People

0

0

0

128.4 (52)

0

0

0

26.4 (11)

0

0

0

368 (149)

0

0

0

Legend: dB = decibel; CDNL = C-weighted DNL; DNL = day-night average sound level.
Source: Army 2013; NAVFAC Pacific 2013.
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Under this alternative, an estimated 22 homes and 88 people would be directly impacted by Zone 2 noise
levels. Residential land use in Noise Zone 2 is normally considered incompatible unless mitigation can be
implemented to reduce noise levels inside homes. Because there would be additional people exposed to
incompatible noise levels and because the estimated noise would conflict with Marine Corps land use
planning guidance for residential areas, these direct, long-term impacts would be considered significant.
Other direct noise impacts, such as potential hearing loss, would not occur because maximum ADNL is
below 75 dB ADNL. Indirect impacts due to noise such as decreases in job performance and inauditory
health effects are widely debated but there are no unambiguous studies indicating that performance and
inauditory health effects would occur below maximum ADNL levels of less than 75 dB (Department of
Defense Noise Working Group 2009). Potential mitigation measures to reduce noise impacts include
maintaining/enhancing dense foliage and/or constructing berms between the range and the residences.
Doing so has the potential to decrease noise levels by 6 dB, thereby mitigating impacts to most of the
residences to less than significant (U.S. Army Center for Health Promotion and Preventive Medicine
2010). If this alternative is chosen for implementation, a detailed noise reduction plan would be
developed to reduce impacts to below significant levels.
Alternative 1 is the only proposed LFTRC alternative that would result in potentially significant impacts.
However, these impacts could potentially be mitigated to less than significant through the use of berms
and natural foliage, as described above.
5.1.5

Airspace

5.1.5.1

Affected Environment

Guam Air Route Traffic Control Center
The current airspace structure for Guam is covered by the Guam ARTCC. The Guam ARTCC is one of
22 FAA en route air traffic control facilities in the U.S. and its territories, and it serves a large area that is
part of the Oakland Center Flight Information Region. Guam ARTCC airspace is essentially a 250nautical mile (463 km) circle with Guam at its center, and is based on the radar coverage available from
the radar site on Mount Santa Rosa, Guam.
The existing airspace structure for Guam consists of Class D, Class E, SUA and ATCAAs. Class D
airspace is associated with AAFB and Guam International Airport. It includes the airspace within a
4.3-nautical mile (8 km) radius around each airfield and extends from the surface to 2,600 feet (792 m)
MSL.
Class E airspace encompasses all other undesignated airspace. Class E airspace extends upward from
either the surface or a designated altitude to the overlying or adjacent controlled airspace. If an aircraft is
flying on a federal airway below flight level (FL) 180 (18,000 feet [5,486 m] MSL), it is in Class E
airspace. Class E airspace is also the airspace used by aircraft transiting to and from the terminal (e.g., an
airport) or en route beginning from 14,500 feet (4,420 m) AGL to FL180. Class E airspace ensures IFR
aircraft remain in controlled airspace when approaching aircraft outside Class D airspace or when flying
on “Victor Airways,” which are federal airways below 18,000 feet (5,486 m) MSL. VFR aircraft can fly
up to 17,500 feet (5,334 m) AGL if they can maintain VFR weather clearance criteria and the aircraft is
equipped to fly at 17,500 feet (5,334 m) AGL.
The Guam ARTCC facility and the FAA regional offices are situated at Guam International Airport. The
major airfields on Guam (i.e., Guam International Airport and AAFB) are within 10 nautical miles
(18.5 km) of each other. The Guam ARTCC provides approach and departure services for airports within
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Guam ARTCC airspace and control of aircraft flying through ARTCC airspace. Radio aids to navigation
on Guam include one VHF Omni directional Radio Range-Tactical Air Navigation (Nimitz), one at
AAFB, and two non-directional beacons (Mount Macajna and Rota). Rota International Airport, Tinian
International Airport, and Saipan International Airport, all within 130 miles (209 km) of Guam, serve as
suitable alternate airports for aircraft bound for Guam International Airport or AAFB.
Guam International Airport
Guam International Airport is the only civilian air transportation facility on Guam. The airport’s two
parallel runways are oriented northeast to southwest. Runway (RWY) A24 left (RWY 24L) and 06 right
(RWY 06R) and Runway 24 right (RWY 24R) and 06 left (RWY 06L) are 10,015 feet (3,053 m) and
10,015 feet (3,052 m) in length, respectively. Guam International Airport has Class D airspace
(Figure 5.1.5-1), and has continuous operations (i.e., 24 hours per day). The Class D airspace extends
from the surface upward to and including 2,600 feet (792 m) MSL within a 4.3 nautical miles (7.9 km)
radius of Guam International Airport. Based on the 10 nautical miles (19 km) distance between Guam
International Airport and AAFB, there is approximately 1 nautical mile (1.9 km) of separation between
the Class D airspace associated with each airport.
There are 14 published instrument procedures supporting Guam International Airport, including
Instrument Landing Systems (ILS) or LOC RWY 06L, ILS or LOC RWY 06R, RNAV (GPS) Y RWY
06L, RNAV (GPS) Y RWY 06R, RNAV (GPS) Y RWY 24L, RNAV (GPS) Y RWY 24R, RNAV (RNP)
Z RWY 06L, RNAV (RNP) Z RWY 06R, RNAV (RNP) Z RWY 24L, RNAV (RNP) Z RWY 24R,
VOR/DME OR Tactical Air Navigation RWY 06L, Tactical Air Navigation RWY 24R, VOR-A, and
non-directional beacon/DME RWY 24R.
Detailed information on civilian air traffic associated with Guam International Airport is provided in t he
2010 Final EIS (Volume 2, Chapter 7: Airspace, Section 7.1.3: Civilian Air Traffic, pages 7-10 to 7-11).
Andersen Air Force Base
Andersen Tower’s Class D Airspace is within a 4.3 nautical miles (7.9 km) radius of the Airport
Reference Point (1335.04N/14455.80E) of AAFB, from the surface up to and including 2,600 feet
(792 m) MSL (see Figure 5.1.5-1). Andersen Tower and Airfield Management Operations is open 24
hours a day, 365 days a year.
AAFB contains two airfields: one main, base-proper airfield (North Field) and NWF airfield. Airspace
over AAFB North Field supports flight operations including takeoffs, landings and traffic pattern training
of all types of aircraft up to and including B-52s, C-5s, C-17s, MH-60s, and KC-135s. There are eight
instrument procedures supporting AAFB: ILS OR LOC/DME RWY 24L, ILS OR LOC/DME RWY 24R,
ILS OR LOC/DME RWY 06L, ILS OR LOC/DME RWY 06R, TACAN RWY 06L, TACAN RWY 06R,
TACAN RWY 24L, and TACAN RWY 24R. Detailed information on military air traffic associated with
AAFB is provided in the 2010 Final EIS (Volume 2, Chapter 7: Airspace, Section 7.1.2: Military Air
Traffic, pages 7-8 to 7-10).

5-25

Legend
DoD Property
Class D Airspace

NWF

AAFB

Finegayan
Philippine Sea

South Finegayan

Won Pat International Airport

!
(

9
!
"

1
"
!
15
!
"

3
!
"

Andersen South

!
(
Barrigada
Apra Harbor
17
!
"

NAVMAG

Pacific Ocean

2
!
"

4
"
!

0

0

2

2

4

4

Miles
Kilometers

Figure 5.1.5-1
Guam International Airport and Andersen AFB
Class D Airspace
5-26

¤

Source: NAVFAC Pacific 2013

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

Military Aviation Training Areas
Existing SUA in the region consists of W-517 and R-7201 (Figure 5.1.5-2). W-517 is a Warning Area
that overlays deep ocean water located approximately 50 miles (80 km) south-southwest of Guam and is
constrained by high altitude jet routes converging over Guam that run to the east and west of the Warning
Area. R-7201 is the Restricted Area surrounding Farallon de Medinilla (3-nautical mile [5.6-km] radius)
with altitudes from the surface to unlimited and encompasses 28 square nautical miles (96 square km).
A Restricted Area is a type of SUA that is identified as an area within which the flight of aircraft, while
not wholly prohibited, is subject to restrictions. Activities within Restricted Areas must be confined
because of their nature or limitations imposed upon aircraft operations that are not a part of those
activities, or both. Restricted Areas denote the existence of unusual hazards to aircraft such as artillery
firing, aerial gunnery, small arms fire, or guided missiles. Penetration of Restricted Areas without
authorization from the using or controlling agency may be extremely hazardous to the aircraft and its
occupants. A Warning Area is airspace of defined dimensions, extending 3.0 nautical miles (5.5 km)
outward from the shoreline that contains activity that may be hazardous to nonparticipating aircraft. The
purpose of such Warning Areas is to warn nonparticipating pilots of the potential danger. A Warning
Area may be located over domestic or international waters or both.
ATCAA is airspace of defined vertical and lateral limits assigned by the FAA. ATCAA areas are
established for the purpose of providing air traffic segregation between the specified activities being
conducted within the assigned airspace and other IFR air traffic. There are open ocean ATCAAs within
the Guam and CNMI region used for military training activities, from unit level training to major joint
exercises. ATCAAs 1, 2, 3, 5, and 6 as depicted in Figure 5.1.5-2 have been pre-assigned in agreements
with Guam ARTCC, COMNAV Marianas, and the Commander, 36th Wing, AAFB.
The ATCAAs are activated for short periods to cover the timeframes of training activities. ATCAA-6
overlies Guam and has an altitude structure of FL 390-430. Data available from FY 2009 indicate that
ATCAA 6 was used a total of 381 hours over 61 days by a mix of aircraft including B-52, KC-130,
KC-135, and B-2. This usage is based on a long-term agreement that is still in effect and would not
substantially change over time.
A Controlled Firing Area (CFA) is airspace designated to contain activities that if not conducted in a
controlled environment could be hazardous to nonparticipating aircraft. CFAs provide a means to
accommodate certain hazardous activities that can be immediately suspended if a nonparticipating aircraft
were to approach the area.
5.1.5.2

Environmental Consequences

Construction
No changes to airspace would be required during construction of the LFTRC under Alternative 1, and
construction activities would not be expected to conflict or interfere with the use or management of
existing airspace in the vicinity. Therefore, construction of the LFTRC under Alternative 1 would have no
impact on airspace.
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Operation
Figure 5.1.5-3 depicts the proposed Restricted Area associated with the Alternative 1. This SUA would be
needed to contain the vertical hazard associated with the proposed live-fire training. Boundary
coordinates for the proposed Andersen South/Plateau Primary Option of R-7202 Guam would begin at:







lat.13°31'28"N., long.144°53'6"E
to lat.13°29'47"N., long.144°55'55"E
to lat.13°28'3"N., long.144°55'0"E
to lat.13°28'48"N., long.144°53'5"E
to lat.13°29'48"N., long.144°52'15"E
to the point of beginning

Altitudes for this Restricted Area SUA would be from the surface to 3,000 feet (914 m) above ground
level. Activation of proposed R-7202 would occur when live-fire includes weapons with vertical hazard
values, which may pose a threat to non-participating aircraft. Live-fire training is estimated to occur 39
weeks per year. Times of use would typically be between 6:00 a.m. and 7:00 p.m. local time. On average,
the planned use of the airspace would fall within the charted “times of use.” However, a DoD requirement
exists for planned live-fire range use during hours of darkness. As a result, it is anticipated that a
minimum of 15% of the range use would be outside of typical daily times. Night training is estimated to
occur twice per week during the qualification periods and would require consecutive firing days.
The Controlling Agency for the proposed R-7202 would be FAA Guam and the Using Agency would be
Commander, Joint Region Marianas.
In addition to the LFTRC, an HG Range would be located at Andersen South. This range would be
common to all LFTRC alternatives. Figure 5.1.5-4 depicts the proposed CFA associated with the use of
the HG Range at Andersen South for all LFTRC alternatives. Activities conducted within the proposed
CFA may include live-fire HG employment to include basic employment and safe operation, as well as
employment of HG in an urban environment. The times of use for the proposed CFA would be 7:00 a.m.
to 12:00 p.m. local time, 2 to 3 times per week. Similar to the proposed R-7202, the Controlling Agency
for the proposed CFA would be FAA Guam and the Using Agency would be Commander, Joint Region
Marianas. Safety procedures would be implemented to ensure the safety of civilian aviation. Such
procedures would include, but would not be limited to, posting range regulations with detailed operating
procedures, and real-time communications with air traffic control and range clearance personnel.
Section 3.5.3.1 identifies the potential impacts to airspace from implementation of the LFTRC
alternatives. The FAA stated in the preliminary Airspace Feasibility Assessment (FAA 2013) that
Alternative 1, while not preferred, is feasible with the appropriate mitigation.
Operational activities under Alternative 1 have the potential for significant direct impacts to aviation due
to the following:







Guam International Airport airspace and instrument approach procedures.
Standard Instrument Departures and Standard Terminal Arrivals.
IFR/VFR traffic flows and terminal operations.
Known but uncharted high volume routes.
Existing SUA/Terminal Radar Service Area.
VFR Reporting Points.
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However, if this alternative is selected, long-term impacts and potential mitigation would be further
studied through the DON/FAA/Air Force consultation process. The general types of potential mitigation
measures that could be employed may include adjusting airspace through FAA coordination. However, no
specific potential mitigation measures are proposed at this time.
As detailed in Table 5.7-1, operational impacts under Alternative 1 would be the same as under
Alternatives 2, 3, and 4. Operational impacts under this Alternative would be greater than impacts under
Alternative 5.
5.1.6

Land and Submerged Land Use

5.1.6.1

Affected Environment

Andersen South land ownership and land use is as described in the 2010 Final EIS (Volume 2, Chapter 8:
Land and Submerged Land Use, Section 8.1.3.1, Andersen South, pages 8-32 to 8-34) and shown on
Figure 5.1.6-1. The Route 15 LFTRC alternative affected environment is similar to the 2010 Final EIS
Route 15 Range Alternative A. It would include the southeast portion of Andersen South (federally
owned), the realignment of a segment of Route 15 (GovGuam-owned) to the interior of Andersen South
and the federal acquisition of GovGuam land (Figure 5.1.6-1). The SDZs would extend into the Pacific
Ocean and GovGuam submerged lands (Figure 5.1.6-1). All proposed LFTRC alternatives include a HG
Range within Andersen South (Figure 5.1.6-1).
The current land use at Andersen South is generally vacant and naturally vegetated. There is vacant
housing that has been used for military operations on urban terrain training. In addition, there is a water
pump station and five wells with well protection areas, as shown on Figure 5.1.6-1. The planned land use
for Andersen South, as described in the 2010 Final EIS, is non-live fire training. The land use adjacent to
Andersen South and closest to the HG Range is Residential (based on a review of aerial photographs), and
the planned land use is Very Low Density Residential (Figure 5.1.6-1).
The land proposed for acquisition is undeveloped and in its natural state, except for the following land
uses: Guam International Raceway, quarry (Hawaiian Rock), pre-development site clearing, and roads.
Less than 1% of the area is used for subsistence farming (Appendix D, SIAS, Table 5.3-1, Figure 5.3-3).
No residences were identified within the land acquisition area. Planned land use for the acquisition area is
primarily Park/Open Space with a small area of Residential in the southwest, and Very Low Residential
northwest of Route 15 and Guam International Raceway (Figure 5.1.6-1).
The land adjacent and south of Route 15 was identified by USDA and the Guam Department of
Agriculture as important farmland (see Figure 3.6.1-2 in Chapter 3 of this SEIS, and Figure 5.1.6-1), but
the more recent land use plans do not identify future agricultural use in the area.
Land uses adjacent to the proposed Route 15 LFTRC include the planned non-live fire training to the west
at Andersen South and submerged lands to the east. Pacific International operates a quarry north of the
land acquisition area and east of Route 15. A residential community is located north of the International
Raceway Park and Route 15. Vacant lands are adjacent to the northeast and southwest of the proposed
land acquisition area (Figure 5.1.6-1).
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The Pågat Trail is aligned along the southwestern edge and outside of the acquisition area. Pågat Cave
and Pågat Village are located outside the acquisition area on the coast. Residential land use was identified
west of the Pågat Trail and south of Andersen South. Planned land use for the vicinity of the land
acquisition area is Very Low Residential to the north, and Park/Open Space and Residential to the
northeast and southwest (see Figure 5.1.6-1). Sasayan Valley is located southwest of the acquisition area.
The utility infrastructure improvements for potable water, wastewater, electrical and IT/COMM (on-site)
would be within the proposed land acquisition area or existing federal lands. No new easements would be
acquired.
5.1.6.2

Environmental Consequences

Land use impacts are addressed in this section. Land ownership impacts are addressed in Section 5.1.15,
Socioeconomics and General Services.
Construction
As previously discussed in Chapter 3, Section 3.6.3.1 of this SEIS, all changes in land use are considered
long-term operational impacts. Therefore, there is no construction-phase analysis for this resource under
any of the alternatives.
Operation
The HG Range (common to all LFTRC Alternatives) would be located entirely within Andersen South.
The hand grenade noise assessment methodology and predicted noise contour is presented in Section
5.1.4. Hand grenade noise is unique among the live-fire ranges in that it is characterized by CDNL and
not ADNL. Noise Zone 2 (62-70 dB CDNL) is considered incompatible (subject to local zoning) with
sensitive land uses (e.g., housing, schools, medical facilities). The nearest sensitive receptors are adjacent
and north of Andersen South. The Noise Zone 2 contour lies within the Andersen South boundary and no
impact on land use beyond the installation boundary is anticipated.
Any land use incompatibility issues related to the military mission within Andersen South would be
resolved through application of installation master planning guidelines outlined in UFC 2-100-01.
Therefore, land use impacts on Andersen South would be less than significant.
As described in Chapter 3, Section 3.6.3 of this SEIS, new access restrictions placed on non-DoD
populations is a potentially significant adverse impact when access to or existence of a specific
community-valued land or submerged land use would be affected. Guam International Raceway is a land
use that is unique on Guam and valued in the community for recreational and socioeconomic reasons, as
described in Sections 5.1.7 and 5.1.15, respectively. Because implementation of Alternative 1 would
result in the direct loss of this raceway, there would be a short- and long-term adverse significant land use
impact. The Chamorro Land Trust Commission (CLTC) license that allows the raceway to operate at the
present location expires in 2018. Because it is unknown if the license would be renewed irrespective of
the proposed action, no potential mitigation measures have been identified to offset the significant land
use impact of implementing Alternative 1. In addition, Hawaiian Rock operates a quarry within the
proposed LFTRC that would be precluded by the proposed action. The land lease would be terminated
and there would be a significant impact on current land use.
There would be no land use impact on the Pacific International quarry, which is located outside of the
LFTRC boundary (see Figure 5.1.6-1). With respect to agricultural land use, no USDA-designated prime
farmland would be affected. Less than 1.5% of the USDA-designated important farmland would be
impacted. The direct, long-term impact to farming would be less than significant because the planned land
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use for the acquisition area does not include agricultural land uses. The major planned land use for the
area is Park/Open Space, and most of the area would be maintained as open space.
There would be a direct, short- and long-term significant impact associated with new restrictions on
public access to the coastal and submerged lands encumbered by the SDZs generated by LFTRC
operations. Pågat Village, Cave, and Trail would not be impacted by this alternative. However, SDZs
would extend over the Pågat Point cultural site, and public access would be restricted. Access to the
submerged lands would be restricted when the ranges are in use, which may interfere directly with
recreational activities or indirectly by altering the transit route to recreational sites. This would be a shortand long-term significant impact on submerged land use. The access restrictions would not impact the
access to the two Fish Aggregating Devices located east of Guam (see Figure 3.6.1-1). The DoD would
consider requests for access for special events (e.g., fishing tournaments) on a case by case basis.
Sensitive land uses are not recommended in Zone 3 (75-85 ADNL) noise contours. Zone 2 (65-74 ADNL)
noise levels generated by the proposed LFTRC, excluding the HG Range at Andersen South, are
considered incompatible (subject to local zoning) with sensitive land uses and are more suitable for
industrial or agricultural uses. As shown on Figure 5.1.4-1 of Section 5.1.4, Noise, the Zone 3 noise
contour would extend slightly beyond the proposed northern installation boundary into land that does not
include residences. The Zone 2 noise contour for the LFTRC (excluding the HG Range) would also
extend beyond the new range boundary into the civilian community. North of the proposed LFTRC there
are existing residences within the Zone 2 contour (see Table 5.1.4-1), and the planned land use is
Residential and Very Low Residential. Southwest of the proposed LFTRC is vacant land, but the planned
land use includes Residential within the Zone 2 contour. The LFTRC noise levels would be incompatible
with current and future land use beyond installation boundaries within the Zone 2 and 3 contours and is
considered a long-term significant impact on land use. Potential mitigation for minimizing the direct
impacts on noise levels are described in Section 5.1.4, Noise. Potential mitigation for land use
incompatibilities may include regular DoD coordination with GovGuam on military noise and hazard area
information derived from Joint Land Use Studies or Range/AICUZ plans or other studies. These studies
or plans would inform future GovGuam zoning or land use decisions and minimize the potential for
incompatible public or private development near military installations. Non-DOD potential mitigation
would be the GovGuam updates to future community land use plans to address proposed DoD land uses.
The off-base utility infrastructure improvements would not impact existing or planned land uses because
the proposed alignments would be on-base or within existing easements and utility corridors.
The significance of land use impacts resulting from implementation of Alternative 1 would be similar to
that of Alternatives 2, 4 and 5; Alternative 3 is the only LFTRC alternative with less than significant land
use impacts.
5.1.7

Recreational Resources

5.1.7.1

Affected Environment

A list of recreational resources near Alternative 1 is contained in the 2010 Final EIS (Volume 2,
Chapter 9: Recreational Resources, Section 9.1.2.4: Non-Department of Defense Land and
Section 9.1.3: Central, pages 9-4 to 9-11). In addition to the listed resources and activities, the area is
popular with residents and visitors alike for spelunking and off-trail backcountry hiking activities at Pågat
and Marbo Caves and the surrounding areas. Other recreational opportunities within the north region of
Guam include trails, historic/cultural attractions, beaches/parks, scenic points, diving locations, and others
(e.g., golf courses). These recreational opportunities include public and non-public facilities. Non-public
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facilities include those contained within lands identified as military installation. Access and use of these
facilities within federal lands is limited to installation personnel and their guests. Public recreational
facilities are located on non-federal lands and include marine preserves. Routes 1, 3, 9, and 15 provide
regional access to recreation opportunities within the north region. As previously discussed in Sections
5.1.4 and 5.1.6, Guam International Raceway is an important recreational resource. The Raceway is
leased from the Chamorro Land Trust. Other notable recreational resources include Pågat Trail, Pågat
Point, Pågat Cave and Village, Marbo Cave, Taguan Point Scenic Vista, Taguan Hiking Trail, Lujuna
Point, and Lujuna Hiking Trail. Recreational resources within the vicinity of Alternative 1 are identified
in Table 5.1.7-1.
Table 5.1.7-1. Recreational Resources within the Vicinity of Alternative 1
Recreational Resource
Guam International Raceway
Marbo Cave
Pågat Trail
Pågat Cave and Village (and Cultural Site)
Taguan Trail (Mangilao Golf Course shoreline access)
Lujuna Trail

Public Access
Open to the public
Open to the public
Open to the public
Open to the public
Open to the public
Open to the public

Source: DON 2010.

The Pågat Trail, Cave, and Village complex is an area of cultural and historical importance and “the
coastal area is also a significant pre-historic site on the NRHP and has other unique geological features
such as caves with fresh water” (GCMP 2011). As discussed in Section 3.10.2 of this SEIS, after signing
the 2011 PA, the Marine Corps began evaluating options to satisfy the commitment to provide continued
access to Pågat Village and Pågat Cave. With this access commitment in mind, the Alternative 1 would be
designed to avoid impacting Pågat Village, Cave, and Trail, primarily through the redesigned and reduced
footprint for the SDZs, both on land and over water. Lujuna Point and Lujuna Hiking Trail are located on
Chamorro Land Trust property (GBSP 2013).
5.1.7.2

Environmental Consequences

As discussed in Section 1.1, ensuring access to Pågat Village and Cave, 24 hours a day, 7 days a week,
reflects a formal commitment announced by the Under Secretary of the Navy in January 2011, in addition
to being stated in the ROD for the 2010 Final EIS. The revised SDZs avoid direct impacts to Pågat
Village, Pågat Cave and Pågat Trail, but still results in the closure of access to the Pågat Point cultural
site, which would remain within the redesigned SDZs. And while the trail leading to Pågat Village and
Cave would not directly connect with a realigned Route 15 (see Figure 2.5-2, Chapter 2 of this SEIS), the
trail would still connect with the old Route 15 that would remain open to the trailhead.
The use of the proposed LFTRC would result in restricted access to some dive spots, fishing zones, and
snorkeling areas for the public. Popular dive/snorkeling locations are mainly on the west (leeward) side of
the island. Off-shore waters from the Route 15 alternative are generally rough and turbulent and are not
ideal conditions for diving or snorkeling. Indirect short-term impacts from firing range noise are not
expected to significantly lessen visitor enjoyment of recreational resources in the surrounding terrestrial
or marine areas.
Implementation of this alternative would require the closure of Guam International Raceway and the
acquisition or leasing of its parcel, resulting in direct, short- and long-term significant impacts to this
recreational resource. As discussed in Section 3.7.3.3, the majority of comments received during scoping
were related to the possible closure of Guam International Raceway, resulting from the selection of
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Alternative 1 and the significant impacts anticipated by the community if that closure were to occur.
There are no other raceways of this type on Guam that could be used in the event of the closure of Guam
International Raceway.
Construction
Route 15 would be realigned inland to allow for land acquisition to accommodate the proposed range and
SDZ configuration. This realignment process would require grading, grubbing, cutting, and filling. Direct,
short-term impacts to recreational resources would result during the construction phase, primarily through
possible vehicle delays in reaching recreational sites, caused by earth-moving and construction vehicles
on Route 15 and peripheral roadways. Although staged construction equipment would not obstruct access
to, or use of, recreational resources, short-term inconvenience to resource seekers (e.g., potential detours,
longer wait, and other similar inconveniences) would result in direct, short-term less than significant
impacts.
In addition to short-term impacts to other recreational resource access during construction, the
commencement of the construction phase itself would require the permanent closure of the Guam
International Raceway, resulting in a significant direct, long-term impact to this recreational resource.
Operation
While Pågat Village, Cave, and Trail would not be directly impacted by implementation of this
alternative, SDZs would still extend over the Pågat Point cultural site and would represent a direct and
indirect long-term significant impact to the public’s access to this archeological area during Marine Corps
training (see Section 5.1.6.2). Furthermore, this alternative would result in the closure of the Raceway.
The loss of the Raceway would be considered a direct and long-term significant impact because this
particular use would be discontinued and a similar use is not found elsewhere on Guam. Potential
mitigation measures have not been identified to offset the significant impacts to recreational resources
with implementation of Alternative 1.
5.1.8

Terrestrial Biological Resources

5.1.8.1

Affected Environment

Vegetation Communities
Figure 5.1.8-1 depicts the vegetation communities within the boundaries of the Route 15 lands and
Andersen South. The vegetation communities were mapped based on the following sources:




USFS (2006) - island-wide coarse-scale mapping used as the starting point.
Field surveys conducted in 2008 and 2010 in targeted areas for more fine-scale mapping.
2011 aerial imagery - review of that imagery showed large areas of vegetation recently cleared
near Guam International Raceway.

Vegetation types are described in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological
Resources, Section 10.1.1.1: Vegetation Communities, pages 10-1 to 10-6). The Route 15 LFTRC action
area encompasses large areas of primary limestone forest on the upper plateau at cliff edges and on the
coastal bench below the cliffline. Some forests on the upper plateau near the cliffline are growing on
rugged limestone terrain of sharp pinnacles, towers, and narrow fissures and, as a result, are minimally
disturbed by ungulates.
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Terrestrial Conservation Areas
The Route 15 LFTRC action area does not contain any designated terrestrial conservation areas.
Wildlife - Native Species
No new information is available for the Route 15 and Andersen South areas since the 2010 Final EIS
(Volume 2, Chapter 10: Terrestrial Biological Resources, Sections 10.1.4.1: Andersen South and 10.1.4.2:
Non-DoD Land, pages 10-52 to 10-59). Native wildlife species within the project area include the yellow
bittern, blue-tailed skink, and mourning gecko, which are common throughout Guam. Non-native species
reported in the 2010 Final EIS include feral pigs, Philippine deer, and various amphibians and reptiles,
including the brown treesnake, that are common on Guam.
Special-Status Species: Federal ESA-Listed and Proposed Species
One federal ESA-proposed species (Mariana eight-spot butterfly) occurs within the proposed Route 15
LFTRC alternative (Table 5.1.8-1 and Figure 5.1.8-2). Although “suitable habitat” for special-status
species is present within the Alternative 1 project areas, the brown treesnake, the primary factor in the
extirpation of special-status wildlife species on Guam and one of the largest obstacles to achieving
recovery of special-status species, is still considered abundant and widespread on Guam. Until brown
treesnakes are suppressed or removed from at least targeted areas on Guam, the habitat is not in a suitable
condition to support the survival of special-status species due to current snake abundance on Guam (e.g.,
Guam Micronesian kingfisher, Guam rail, Mariana crow) (USFWS 2010a).
Table 5.1.8-1. Distribution of Special-Status Species at the Route 15 LFTRC Alternative
and Andersen South
Status*
ESA
Guam

Name

Habitat

Known
to Occur

Comments

Mammals
T

E

Limestone forest, ravine
forest, Casuarina, and
coconut plantations.

No

E

E

Nests in caves; forages
over grasslands and forests.

No

m, o, s)

E

E

All forests with a
preference for native
limestone forest.

No

Guam rail(c, j, k, m, n)

E

E

Guam Micronesian
kingfisher(c, m, t)

E

E

Mariana fruit bat(a, c, i,
k, m, o, g)

Last observation in 1999 along coastal
cliffline of Route 15 lands; recovery
habitat present.

Birds
Mariana swiftlet(a, b, k,
m, o)

Mariana crow(a, c, e, k,

Secondary habitats, some
use of savanna and
limestone forests.
Forest and scrub with a
preference for native
limestone forest.

Last observation in 1998 along coastal
cliffline; one nest/roost cave in the area
that was abandoned in late 1970s.
Extirpated from Guam - last seen within
Route 15 lands in the 1970s and on
AAFB in 2012; recovery habitat
present.

No

Extirpated from the wild on Guam by
1985; recovery habitat present.

No

Extirpated from the wild on Guam by
1988; recovery habitat present.

No

NR during 2010 and 2012 surveys; has
not been recorded on Guam since 1945
and is believed to be extirpated from
Guam.

Reptiles
PE

E

Mid-elevation closed
humid and montane forests.

Pacific slender-toed
gecko(a, f, k, l)

-

E

Forest edge.

No

NR; not observed in 2008 surveys.

Moth skink(a, f, k, l)

-

E

Forest areas with large tree
trunks.

No

NR; not observed in 2008 surveys.

Slevin’s skink

(u)
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Table 5.1.8-1. Distribution of Special-Status Species at the Route 15 LFTRC Alternative
and Andersen South
Status*
ESA
Guam

Habitat

Known
to Occur

-

Intact limestone forest with
host plant species.

Yes

PE

-

Larvae feed on one known
host plant species found in
native limestone forest
habitat.

No

PE

E

Cool shaded forested areas
with high humidity.

No

E

E

Limestone and ravine
forests.

No

NR during 2010, 2012 and 2013
surveys; no known individuals within
project areas; recovery habitat present.

PE

E

Limestone forest.

Yes

Present southeast of Guam International
Raceway.

Tabernaemontana
rotensis(l, u, v)

PT

SOGCN

Limestone forest.

No

NR during 2010 and 2012 surveys; no
known individuals within project areas.

Cycas
micronesica(l, u, v)

PT

SOGCN

Limestone forest, ravine
forest, and savanna
summits.

No

NR during 2010 and 2012 surveys; no
known individuals within project areas.

PE

-

Lowland/limestone forests.

No

PE

-

Lowland/limestone forests.

No

Eugenia bryanii(l, u, v)

PE

-

Windy exposed coastal
clifflines in lowland/
limestone forests.

No

Maesa walkeri(l, u, v)

PE

-

Lowland/limestone forests.

No

PE

-

Lowland/limestone forests.

No

PE

-

Lowland/limestone forests.

No

PE

-

Lowland/limestone forests.

No

PE

-

Lowland/limestone forests.

No

PE

-

Lowland/limestone forests.

No

Name

Comments

Invertebrates
Mariana eight-spot
butterfly(h, l, o, p, q, u)
Mariana wandering
butterfly(p, r, u)
Guam tree snail(a, d, f,
k, l, o, p, u)

PE

Adults/larvae/eggs observed in 2008,
2009, and 2013 surveys; host plants
present.
Has not been seen on Guam since 1979
and considered extirpated; host plants
observed within impacted areas of
Route 15 lands.
NR; not observed in 2008, 2009, and
2013 surveys; no known individuals
within project areas.

Plants
Serianthes
tree(c, f, m, k, o, p)
Heritiera
longipetiolata(a, f, k, o,
p, u)

Bulbophyllum
guamense(l, u, v)
Dendrobium
guamense(u)

Nervilia
jacksoniae(l, u, v)
Psychotria
malaspinae(l, u, v)
Solanum
guamense(l. u. v)
Tinospora
homosepala(l, u, v)
Tuberolabium
guamense(l, u, v)

NR during 2010 and 2012 surveys; no
known individuals within project areas.
NR during 2010 and 2012 surveys; no
known individuals within project areas.
NR during 2010 and 2012 surveys; no
known individuals within project areas.
NR during 2010 and 2012 surveys; no
known individuals within project areas.
NR during 2010 and 2012 surveys; no
known individuals within project areas.
NR during 2010 and 2012 surveys; no
known individuals within project areas.
NR during 2010 and 2012 surveys; no
known individuals within project areas.
NR during 2010 and 2012 surveys; no
known individuals within project areas.
NR during 2010 and 2012 surveys; no
known individuals within project areas.

Legend: *- = not listed, E = endangered, NR = not reported; PE = proposed endangered, PT = proposed threatened, T = threatened,
SOCN = Species of Greatest Conservation Need.
Sources: (a)Wiles et al. 1995; (b)USFWS 1991; (c)USFWS 2010b; (d)Duenas, Camacho, and Associates 1999; (e)USFWS 2005;
(f)
GDAWR 2006; (g)Vogt and Farley 2013; (h)Campora and Lee 2009; (i)USFWS 2009a; (j)USFWS 2009b; (k)GovGuam 2009;
(l)
NAVFAC Pacific 2010; (m)USFWS 2011; (n)BirdLife International 2013; (o)JRM 2013; (p)UoG 2014; (q)USFWS 2012a;
(r)
USFWS 2012d; (s)USFWS 2009c; (t)USFWS 2008b; (u)USFWS 2014a, 2014b; (v)NAVFAC Pacific 2013a, 2013b.
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In addition to field surveys conducted in 2009 and 2010 in support of the 2010 Final EIS, field surveys
for this SEIS were conducted in 2013 for Mariana fruit bats at Andersen South (Vogt and Farley 2013)
and for federal ESA-proposed species at Andersen South and the Route 15 lands (UoG 2014).
MARIANA FRUIT BAT. The last recorded sighting in the Route 15 action area was of a single fruit bat in
1999 (Duenas & Associates 2000). Surveys in 2009 at Route 15 (NAVFAC Pacific 2010) and in 2013 at
Andersen South (Vogt and Farley 2013) did not detect any bats. The closest known occurrence of fruit
bats is on AAFB, more than 6 miles (9.7 km) to the north of the Route 15 LFTRC action area. While fruit
bats are known to travel 6-7.5 miles (10-12 km) to reach forage areas (USFWS 1990, 2009a), and the
cliffline along the Route 15 lands contains suitable fruit bat habitat, given the estimated very low numbers
of fruit bats currently on Guam that are found only within AAFB and the NAVMAG (16 miles [26 km] to
the south), it is unlikely that fruit bats would occur within the Route 15 LFTRC action area.
However, fruit bat recovery habitat is found within proposed project impacted areas on Route 15 lands
(see Figure 3.8.3-1). Fruit bat recovery habitat was described by the USFWS in the BO for the Guam and
CNMI Military Relocation (USFWS 2010a) and includes the following vegetation communities (based on
vegetation mapping by the USFS [2006]) for foraging, roosting, and breeding: primary and secondary
limestone forest, coconut plantation, ravine forest, and groves of ironwood.
MARIANA SWIFTLET. A nest/roost cave previously used by Mariana swiftlets is known from the Janum
Springs area to the northeast of the proposed range area, but this cave was abandoned by the late 1970s
(USFWS 1991). The last known occurrence of swiftlets within the Route 15 LFTRC action area was in
1998 when three individuals were observed along the coastal cliffline (GDAWR 1998). Surveys
conducted in 2008 and 2009 for forest birds in support of the 2010 Final EIS did not record any incidental
observations of Mariana swiftlets, although biologists did make concerted efforts to conduct early
morning observations south of the abandoned nest/roost cave at Janum Springs (NAVFAC 2010). The
only known occupied nest/roost caves on Guam are located on NAVMAG more than 16 miles (26 km)
south of the Route 15 LFTRC action area. As swiftlets forage within 0.6-1.2 miles (1-2 km) of their
nest/roost caves (Jenkins 1983), it unlikely that individuals from the only known population on Guam
over 16 miles (26 km) away would occur within the Route 15 LFTRC action area. Therefore, as the
Mariana swiftlet is not found within the impacted areas of Alternative 1, this species is not addressed
further.
MARIANA CROW. The Mariana crow was last observed within the Route 15 lands in the 1970s (USFWS
2005). Since 2009, the population on Guam consisted only of two males on AAFB, occurring primarily
within the MSA (USFWS 2009c). However, as of 2012, the Mariana crow is considered extirpated in the
wild on Guam (Personal communication via letter from USFWS, Pacific Islands Fish and Wildlife Office,
Honolulu, HI regarding the DON NOI for Proposed Placement of LFTRC on Guam NWR; December 7,
2012). The closest population of crows is on the island of Rota, approximately 56 miles (90 km) north of
Guam. Crows in northern Guam used primary limestone forest for nesting, with nests exclusively in
native trees. They have been observed foraging in both primary and secondary limestone forests and
tangantangan (USFWS 2005). Crow recovery habitat is found within proposed project impacted areas on
Route 15 lands (see Figure 3.8.3-1).
GUAM RAIL. The Guam rail has been extirpated in the wild on Guam since 1985 and exists primarily in
captivity on Guam and in mainland zoos. Experimental populations of Guam rails were introduced onto
Rota, CNMI in 1989 and onto Cocos Island, off the southern coast of Guam, in 2011 (USFWS 2009b;
BirdLife International 2013). The Guam rail prefers edge habitats, especially grassy or secondary
vegetation areas that provide good cover; mature forest is deemed only marginal for the Guam rail
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(USFWS 2009b). Guam rail recovery habitat is found within proposed project impacted areas on
Andersen South and Route 15 lands (see Figure 3.8.3-2).
GUAM MICRONESIAN KINGFISHER. The Guam Micronesian kingfisher was extirpated in the wild by 1988
and is now found only in captivity on Guam and at mainland zoos (USFWS 2008b). Kingfishers utilized a
wide variety of habitats including primary and secondary limestone forest, strand forest, coconut forest,
edge habitats, and forest openings, but mature forests with tree cavities suitable for nesting may be an
important requirement for kingfisher reproduction (USFWS 2008b). Kingfisher recovery habitat is found
within proposed project impacted areas on Route 15 lands (see Figure 3.8.3-1).
SLEVIN’S SKINK. Originally found on Guam, Cocos Island, Rota, Tinian, Guguan, Alamagan, Asuncion,
and Maug, it is now limited to Cocos Island, Sarigan, Guguan, Alamagan, Pagan, and Asuncion. Slevin’s
skink has not been recorded on Guam since 1945 and is believed to be extirpated from Guam; it is now
known to occur only on Cocos Island (an atoll south of Guam) (USFWS 2014a). There are no records of
the species within the impacted areas of Alternative 1. Therefore, as Slevin’s skink is not found within the
impacted areas of Alternative 1, this species is not addressed further.
MARIANA EIGHT-SPOT BUTTERFLY. Two populations of the Mariana eight-spot butterfly have been
reported in the Pågat area of the Route 15 lands. This butterfly is host-specific to the herbaceous plants
Procris pedunculata and Elatostema calcareum (USFWS 2012a). During field surveys conducted for the
2010 Final EIS, several adult eight-spot butterflies and numerous host plant locations were observed
within the Route 15 action area (Campora and Lee 2009) (see Figure 5.1.8-2). In July 2011, one adult
male, one adult female, and nine eggs were located on the host plant Procris pedunculata near Guam
International Raceway (Rubinoff and Kawahara 2011 as cited in USFWS 2012a). In 2013, surveys in the
Route 15 project area observed eight-spot butterfly eggs, numerous chrysalis, and adults, and numerous
clusters of host plants (UoG 2014).
MARIANA WANDERING BUTTERFLY. The Mariana wandering butterfly has not been seen on Guam since
1979 and is considered extirpated; a single remaining population occurs on Rota, CNMI (USFWS 2013).
The only species known to be a Mariana wandering butterfly host plant (Maytenus thompsonii) is a
common shrub of limestone forests on Guam and has been observed within the impacted areas on Route
15 lands (see Figure 5.1.8-2) (Moore and McMakin 2001; UoG 2014).
TREE SNAILS. The three proposed endangered tree snail species have not been reported within the Route
15 LFTRC action area (NAVFAC 2010; USFWS 2014b). Surveys conducted in 2008, 2009, and 2013 for
the 2010 Final EIS and this SEIS did not observe the species within the Route 15 LFTRC action area.
Therefore, as tree snails are not found within the impacted areas of the Route 15 LFTRC Alternative,
these species are not addressed further.
SERIANTHES TREE. There are no records of the species within the impacted areas associated with
Alternative 1. However, Serianthes recovery habitat is found within proposed project impacted areas on
the Route 15 lands (see Figure 3.8.3-2).
HERITIERA LONGIPETIOLATA. This endemic tree is found on AAFB in crevices of rough limestone in
primary limestone forest. A cluster of 22 mature trees and 184 seedlings of the H. longipetiolata tree were
documented within the Route 15 lands near Guam International Raceway (Duenas & Associates 2000)
(see Figure 5.1.8-2). In addition, one individual was observed along a survey transect southwest of this
cluster (NAVFAC Pacific 2010).
TABERNAEMONTANA ROTENSIS. Surveys conducted in 2008 and 2009 for the 2010 Final EIS did not
observe the species within the Route 15 LFTRC lands and there are no records of the species within the
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impacted areas (NAVFAC Pacific 2010; USFWS 2014b). Therefore, as T. rotensis is not found within the
impacted areas of Alternative 1, this species is not addressed further.
CYCAS MICRONESICA. The cycad is found in limestone forests throughout Guam, including AAFB, and is
proposed as an endangered species under the ESA because of the Asian cycad scale insect that is
devastating the species. Surveys conducted in 2008 and 2009 for the 2010 Final EIS did not observe the
species within the Route 15 LFTRC lands and there are no records of the species within the impacted
areas (NAVFAC Pacific 2010; USFWS 2014b). Therefore, as C. micronesica is not found within the
impacted areas of Alternative 1, this species is not addressed further.
BULBOPHYLLUM GUAMENSE. An epiphyte in the orchid family, this species occurs in mat-like formations
on tree branches of coastal lowland/limestone forests. Currently, there are 8 known occurrences on Guam
totaling fewer than 250 individuals (USFWS 2014a, 2014b). There are no records of the species within
the impacted areas of the Route 15 LFTRC alternative (USFWS 2014b). Therefore, as B. guamense is not
found within the impacted areas of Alternative 1, this species is not addressed further.
DENDROBIUM GUAMENSE. An epiphyte in the orchid family, this species occurs on tree branches of coastal
lowland/limestone forests. Currently, there are 4 known occurrences on Guam with fewer than 250
individuals (USFWS 2014a, 2014b). Surveys conducted in 2008 and 2009 for the 2010 Final EIS did not
observe the species within the Route 15 LFTRC lands and there are no records of the species within the
impacted areas (NAVFAC Pacific 2010; USFWS 2014b). Therefore, as D. guamense is not found within
the impacted areas of Alternative 1, this species is not addressed further.
EUGENIA BRYANII. A perennial shrub in the myrtle family, the species is known only from the island of
Guam. Historically, E. bryanii is known from windy exposed coastal clifflines and along the Pigua River,
in lowland/limestone forests. Currently, E. bryanii is known from 6 occurrences totaling fewer than 420
individuals (USFWS 2014a, 2014b). There are no records of the species within the impacted areas of the
Route 15 LFTRC alternative (USFWS 2014b). Therefore, as E. bryanii is not found within the impacted
areas of Alternative 1, this species is not addressed further.
MAESA WALKERI. A shrub or small tree in the primrose family typically found in limestone forests, this
species is known from only two individuals on Guam – one individual on Mt. Lamlam and one individual
on Mt. Almagosa (USFWS 2014a). There are no records of the species within the impacted areas of the
Route 15 LFTRC alternative (USFWS 2014b). Therefore, as M. walkeri is not found within the impacted
areas of Alternative 1, this species is not addressed further.
NERVILIA JACKSONIAE. A small herb in the orchid family, this species is found in lowland/limestone
forests. On Guam, N. jacksoniae is known from 2 occurrences totaling fewer than 200 individuals: 1
occurrence near the UoG campus and 1 occurrence to the northwest of Tarague Beach (USFWS 2014a,
2014b). There are no records of the species within the impacted areas of the Route 15 LFTRC alternative
(USFWS 2014b). Therefore, as N. jacksoniae is not found within the impacted areas of Alternative 1, this
species is not addressed further.
PSYCHOTRIA MALASPINAE. A shrub or small tree in the coffee family, this species is found in
lowland/limestone forests. Currently, P. malaspinae is known from five occurrences: one individual at
Ritidian Point within the Guam NWR, one individual at Pågat Point, one individual at the base of Mt.
Almagosa, and two individuals at NWF (USFWS 2014a, 2014b). None of these individuals have been
observed within the last 5 years. A specimen collected from the Ritidian NWR in August 2013 is
currently pending identification (USFWS 2014a). There are no records of the species within the impacted
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areas of the Route 15 LFTRC alternative (USFWS 2014b). Therefore, as P. malaspinae is not found
within the impacted areas of Alternative 1, this species is not addressed further.
SOLANUM GUAMENSE. A small shrub in the nightshade family that occurs within limestone forests.
Currently, S. guamense is known from a single occurrence of one individual on Guam (USFWS 2014a).
There are no records of the species within the impacted areas of the Route 15 LFTRC alternative
(USFWS 2014b). Therefore, as S. guamense is not found within the impacted areas of Alternative 1, this
species is not addressed further.
TINOSPORA HOMOSEPALA. A vine in the moonseed family found in limestone forests. Currently, T.
homosepala is known from 3 occurrences totaling approximately 300 individuals: 1 occurrence on the
western side of Asan Ridge; 1 occurrence near the War in the Pacific Historical Park; and 1 occurrence on
the cliff face at Hagåtña (USFWS 2014a). There are no records of the species within the impacted areas
of the Route 15 LFTRC alternative (USFWS 2014b). Therefore, as T. homosepala is not found within the
impacted areas of Alternative 1, this species is not addressed further.
TUBEROLABIUM GUAMENSE. An epiphyte in the orchid family found in limestone forests. Currently, T.
guamense is known from three occurrences on Guam: two occurrences within the NAVMAG and one in
the northeastern area of Finegayan (NAVFAC Pacific 2010; USFWS 2014a, 2014b). There are no records
of the species within the impacted areas of the Route 15 LFTRC alternative (USFWS 2014b). Therefore,
as T. guamense is not found within the impacted areas of Alternative 1, this species is not addressed
further.
Special-Status Species: Guam-Listed Species and Species of Greatest Conservation Need (SOGCN)
MOTH SKINK AND PACIFIC SLENDER-TOED GECKO. The moth skink and Pacific slender-toed gecko have
not been reported from the Andersen South or Route 15 lands based on surveys conducted in support of
the 2010 Final EIS (NAVFAC Pacific 2010). The closest known occurrence of both species is within
central and western AAFB, more than 6 miles (9.7 km) to the north of the Alternative 1 action area. The
lack of a continuous corridor of suitable habitat linking the Route 15 LFTRC action area and the known
occurrences on AAFB, allowing for these species to move between areas, makes it unlikely that the
species would occur within the Route 15 LFTRC action area. Therefore, as the moth skink and Pacific
slender-toed gecko are not found within the impacted areas of the Route 15 LFTRC Alternative, these
species are not addressed further.
5.1.8.2

Environmental Consequences

Construction
Vegetation. Under Alternative 1, 65 acres (26 ha) of primary limestone forest and 190 acres (77 ha) of
secondary limestone forest would be removed during proposed construction activities of the LFTRC
under Alternative 1 (Table 5.1.8-2; see Figure 5.1.8-1). In addition, 104 acres (42 ha) of currently
developed areas and 47 acres (19 ha) of herbaceous scrub/grassland and tangantangan would be impacted
(Table 5.1.8-2).

5-45

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

Table 5.1.8-2. Direct Impacts to Vegetation Communities with Implementation of
LFTRC Alternative 1
Project Component
Range Areas, Associated Features, and Route
15 Realignment (at Route 15)
HG Range (at Andersen South)

PLF
65.4
(26.5)
0

Total

65.4
(26.5)

Vegetation Community (acres [ha])
SLF
HS
TT
Dev
170.5
33.8
11.0
102.5
(69.0)
(13.7)
(4.5)
(41.5)
19.4
1.8
1.8
0
(7.9)
(0.7)
(0.7)
189.9
35.6
11.0
104.3
(76.9)
(14.4)
(4.5)
(42.2)

Total
383.2
(155.1)
23.0
(9.3)
406.2
(164.4)

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; HS = herbaceous scrub; TT = tangantangan;
Dev = developed.

Native limestone forest, both primary and secondary, has been significantly reduced on Guam due to past
and ongoing actions including extensive disturbance during and after WWII, widespread planting of nonnative species; and impacts from non-native ungulates; development; fire; and deforestation. As stated in
Section 3.8.1.1, limestone forests on Guam are important since they retain the functional ecological
components of native forest that provide habitat for the majority of Guam’s native species, including
ESA-listed, ESA-proposed, and Guam-listed species and Guam SOGCN, as well as maintaining water
quality and reducing fire risk. Non-native forest communities (e.g., tangantangan, Vitex) significantly
alter the forest structure, composition, and resilience to other disturbance processes and do not provide the
conditions suitable for native flora and fauna species to persist (Morton et al. 2000; GDAWR 2006;
Guam Department of Agriculture 2010; JRM 2013).
Of the 18,538 acres (7,502 ha) of primary and secondary limestone forest found on Guam, approximately
13,110 acres (5,305 ha) (or 71%) are found primarily within AAFB, Finegayan, and NAVMAG (USFS
2006). Under Alternative 1, approximately 255 acres (103 ha) of limestone forest would be removed,
primarily within the Route 15 lands (see Table 5.1.8-2). Therefore, given the importance of primary and
secondary limestone forest habitat for native species and the continuing loss of native limestone forest
across Guam, the conversion of 255 acres (103 ha) of limestone forest on Andersen South and the Route
15 lands to developed area would be a significant but mitigable impact to the regional vegetation
community and its function.
The following BMPs and potential mitigation measures may be implemented to avoid, reduce, and
mitigate potential direct, long-term impacts of proposed construction activities on vegetation communities
with implementation of LFTRC Alternative 1. Final mitigation measures will be identified in the ROD
after resource agency consultations are completed.
Best Management Practices






HACCP Plan. See Section 4.1.8.2 under Construction, Vegetation for a detailed description
of HACCP planning.
Biosecurity Outreach and Education. See Section 4.1.8.2 under Construction, Vegetation for
a detailed description of biosecurity outreach and education.
Contractor Education Program. See Section 4.1.8.2 under Construction, Vegetation for a
detailed description of the contractor education program.
Onsite Vegetation Waste Management Procedures. See Section 4.1.8.2 under Construction,
Vegetation for a detailed description of the vegetation waste management procedures.
DON Guam Landscaping Guidelines. See Section 4.1.8.2 under Construction, Vegetation for
a detailed description of landscaping guidelines.
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LFTRC Range Berm Controls. To manage stormwater runoff and control erosion, LFTRC
range berms would contain native or non-invasive herbaceous vegetation and other
engineering controls.
Contractor Plans and Specifications. All construction would occur within the limits of
construction shown in the project figures.

Potential Mitigation Measures
To mitigate for significant impacts to limestone forest, the DON proposes to implement forest
enhancement on a minimum of 255 acres (103 ha) of limestone forest. Forest enhancement would
include but is not limited to the following actions:




Ungulate management consisting of exclusion fencing and active control (i.e. trapping,
snaring, shooting) with the goal of eradication within the fenced areas.
Non-native, invasive vegetation removal.
Propagation, planting, and establishment of native species that are characteristic of native
limestone forest habitats (e.g., A. mariannensis, G. mariannae, F. prolixa, M. citrifolia, W.
elliptica).

The degradation and loss of primary limestone and other forest habitats resulting from ungulate
damage and invasion by alien plant species has substantially diminished the extent of habitat for
native species in the Mariana archipelago. The anticipated benefit of implementing these mitigation
measures is improved habitat quality for native flora and fauna, including special-status species.
Forest enhancement would also support natural regeneration and seed propagation, reduce erosion,
and increase water retention (i.e., reduces fire risk).
Terrestrial Conservation Areas. As there are no terrestrial conservation lands designated within the Route
15 lands or Andersen South, there would be no impacts to terrestrial conservation lands with
implementation of construction activities associated with LFTRC Alternative 1.
Wildlife - Native Species. There is no new information for wildlife in the Alternative 1 action area, and the
impact assessment would be the same as that described in the 2010 Final EIS for a similar LFTRC
alternative at Route 15 (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.4.2: NonDoD Land, pages 10-54 to 10-59). Therefore, there would be less than significant impacts to wildlife
species with implementation of Alternative 1.
The following BMPs would be implemented to avoid and minimize potential direct, long-term impacts of
proposed construction activities on native wildlife with implementation of Alternative A.
Best Management Practices





HACCP Plan. See Section 4.1.8.2 under Construction, Vegetation for a detailed description
of HACCP planning.
Biosecurity Outreach and Education. See Section 4.1.8.2 under Construction, Vegetation for
a detailed description of biosecurity outreach and education.
Contractor Education Program. See Section 4.1.8.2 under Construction, Vegetation for a
detailed description of the contractor education program.
Brown Treesnake Interdiction. The DoD has a long history of success in preventing the
dispersal of the brown treesnake from Guam in its transport of personnel and cargo (USFWS
2010a). After the publication of the 2009 Guam and CNMI Military Relocation Draft EIS,
various agencies within the U.S. Department of Interior expressed concern regarding the
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adequacy of brown treesnake interdiction efforts in response to the relocation of Marine
Corps forces to Guam. For the purposes of the 2010 Final EIS and this SEIS, interdiction is
defined as: “to hinder, prohibit, or prevent the brown treesnake from becoming established in
new locations by conducting inspection and suppression processes.” The DON agrees that it
will fund the increase of current federally funded brown treesnake interdiction measures (in
Guam, CNMI, and Hawaii) where the increase is related to direct, indirect and induced
growth caused by the Marine Corps relocation to Guam. That funding will continue and
become part of the DON’s current brown treesnake interdiction funding under authority of
the Brown Tree Snake Control and Eradication Act (USFWS 2010a).
JRM has established a comprehensive brown treesnake interdiction program to ensure that
military activities, including the transport of civilian and military personnel and equipment to
and from Guam, do not contribute to the spread of brown treesnakes to other islands or
regions. Brown treesnake interdiction requirements (e.g., trapping and inspections at ports
and cargo facilities, aircraft, inspections of household good movements, biosecurity plans for
training events) are specified in the DoD instructions (i.e., 36 Wing Instruction 32-7004,
Brown Tree Snake Control Plan and COMNAVMAR Instruction 5090.10A, Brown Tree
Snake Control and Interdiction Plan) as well as the annual Work Financial Plan that is
developed in cooperation with USDA Wildlife Services. The proposed action would continue
to comply with these established procedures.
With implementation of these BMPs, including development of HACCP plans and ongoing
implementation of standard DON biosecurity protocols regarding detection and management of nonnative species, the risk of the introduction and establishment of new or spread of existing non-native
species on Guam is substantially reduced. Therefore, there would be less than significant impacts to
native wildlife species related to the potential introduction and establishment of non-native species
with implementation of proposed construction activities associated with Alternative 1.
Damage of forested areas, particularly primary and secondary limestone forests, by non-native
ungulates (i.e., deer and pigs) is a serious concern on Guam. Under Alternative 1, removal of large
amounts of secondary limestone forest currently used by ungulates would displace and concentrate
ungulates into adjacent areas, resulting in even higher densities and potentially greater habitat
damage. Potential impacts from changes in ungulate densities from construction projects within the
same or similar habitat areas as proposed in this SEIS were addressed in the 2010 Final EIS (Volume
2, Chapter 10: Terrestrial Biological Resources, Section 10.2.2.1: North, page 10-115).
Special-Status Species: Federal ESA-Listed and Proposed Species
MARIANA FRUIT BAT. There are no historical fruit bat roost sites at Andersen South or the Route 15 lands
and the last observation of a fruit bat within the Alternative 1 project areas was in 1999. However, there is
fruit bat recovery habitat within the impacted areas of the Route 15 lands. Approximately 81 acres (33 ha)
of Mariana fruit bat recovery habitat would be removed due to proposed construction activities at
Andersen South and the Route 15 lands under Alternative 1 (Table 5.1.8-3). This area is included in the
impacts to vegetation discussed above. See Section 3.8.3.2 for a discussion of recovery habitat and its use
as a criterion for assessing impacts to ESA-listed species.
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Table 5.1.8-3. Summary of Permanent Construction-Related Impacts to Mariana Fruit Bat
Recovery Habitat with Implementation of LFTRC Alternative 1
Project Component
Range Areas, Associated Features, and Route 15 Realignment (at Route 15)
HG Range (at Andersen South)
Total Recovery Habitat Impacted

Recovery Habitat
(acres [ha])
80.9 (32.7)
0
80.9 (32.7)

Additional potential direct temporary impacts to the Mariana fruit bat from construction activities are
based on the distances from those activities that are likely to cause disturbance to this species (e.g., noise,
human activity, lighting). The evaluation of fruit bat disturbance is based on the approach used by
USFWS in previous ESA section 7 formal consultations and associated BOs (e.g., USFWS 2006b, 2010).
These distances are: roosting habitat within 492 feet (150 m) and foraging habitat within 328 feet (100 m)
from the activity (Wiles, personal communication 2006]and Janeke, personal communication 2006,
respectively, as cited in USFWS 2006b).
The species is currently limited to the few areas on Guam away from human activities and with suitable
habitat, primarily on the NAVMAG and AAFB (JRM et al. 2012a, 2012b; JRM 2013; A. Brooke,
NAVFAC Marianas, personal communication). However, illegal hunting, loss and degradation of native
forest, predation by the brown treesnake, and the increased extirpation risk owing to the high vulnerability
of very small populations continue to limit the potential recovery of the species on Guam (USFWS
2010a; JRM 2013). Based on the equilibrium/carrying capacity of snakes on Guam (Rodda and Savidge
2007), implementation of the proposed action is not expected to increase the likelihood of predation by
the brown treesnake on Mariana fruit bats.
The loss of 81 acres (33 ha) of fruit bat recovery habitat on Guam would not preclude the recovery or
survival of the fruit bat, and it would not substantially reduce the total number of bats that the island can
support. Given this small loss of recovery habitat, there would be less than significant impacts to the
Mariana fruit bat with implementation of proposed construction activities associated with Alternative 1.
The following BMPs may be implemented to avoid and reduce potential direct long-term impacts of
proposed construction activities on Mariana fruit bats and recovery habitat with implementation of
Alternative 1.
Best Management Practices







HACCP Plan. See Section 4.1.8.2 under Construction, Vegetation for a detailed description
of HACCP planning.
Biosecurity Outreach and Education. See Section 4.1.8.2 under Construction, Vegetation for
a detailed description of biosecurity outreach and education.
Contractor Education Program. See Section 4.1.8.2 under Construction, Vegetation for a
detailed description of the contractor education program.
Pre-Construction Surveys. Surveys would be completed within suitable fruit bat habitat 1
week prior to onset of construction activities following the USFWS-approved JRM protocol.
If a fruit bat is present within 492 feet (150 m) of the project site, the work must be postponed
until the bat has left the area.
Lighting Installation. Lighting would be designed to meet minimum safety and AT/FP
requirements. Hooded lights would be used to the maximum extent practicable at all new
roads and facilities adjacent to fruit bat habitat. Illumination of forest would be kept to an
absolute minimum.
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In addition, the potential mitigation measures discussed above under Vegetation (i.e., forest
enhancement of 255 acres [103 ha] of limestone forest) would provide additional benefit to bat
recovery habitat. In particular, the objectives of ungulate management, control/suppression of
invasive plants, and outplanting of native species proposed under the forest enhancement mitigation
measures. Forest enhancement would also support natural regeneration and seed propagation, reduce
erosion, and increase water retention (i.e., reduces fire risk).
MARIANA CROW. The Mariana crow is extirpated and no longer present on Guam, due primarily to
predation by the brown treesnake. The USFWS, however, has advised the DON that it is reasonably
certain that the effects of the proposed action are likely to persist during the lifespan of the proposed
action and overlap the period when reintroduction of the crow is reasonably certain to occur and it is
likely to be exposed to the effects of the action. There are currently neither projected dates for reintroduction of the crow, nor successful suppression of the brown treesnake to a level which would
support re-introduction. Until the crow is successfully re-introduced and then has the potential to be
exposed to construction activities under Alternative 1, impacts to the crow would be limited to recovery
prospects. If the crow is reintroduced and exposed to construction activities under Alternative 1, they may
be disturbed (DON 2014).
Although the crow no longer occurs on Guam, approximately 81 acres (33 ha) of crow recovery habitat
would be removed due to proposed construction activities at Andersen South and the Route 15 lands
under Alternative 1 (Table 5.1.8-4). This area is included in the impacts to vegetation discussed above.
See Section 3.8.3.2 for a discussion of recovery habitat and its use as a criterion for assessing impacts to
ESA-listed species.
Table 5.1.8-4. Summary of Permanent Construction-Related Impacts to Mariana Crow
Recovery Habitat with Implementation of LFTRC Alternative 1
Project Component
Range Areas, Associated Features, and Route 15 Realignment (at Route 15)
HG Range (at Andersen South)
Total Recovery Habitat Impacted

Recovery Habitat
(acres [ha])
80.9 (32.7)
0
80.9 (32.7)

The loss of 81 acres (33 ha) of crow recovery habitat on Guam would not preclude the recovery or
survival of the crow, and it would not substantially reduce the total number of crows that the island can
support should it be reintroduced to Guam in the future. Given this small loss of recovery habitat on
Guam, there would be less than significant impacts to the Mariana crow with implementation of proposed
construction activities associated with Alternative 1. If and when the crow is reintroduced to Guam, the
best available information indicates project-related noise would not further reduce the amount of recovery
habitat suitable for this species’ breeding, feeding and sheltering (USFWS 2010a).
The following BMPs may be implemented to avoid and reduce potential direct long-term impacts of
proposed construction activities on Mariana crow recovery habitat with implementation of Alternative 1.
Best Management Practices




HACCP Plan. See Section 4.1.8.2 under Construction, Vegetation for a detailed description
of HACCP planning.
Biosecurity Outreach and Education. See Section 4.1.8.2, Construction, Vegetation for a
detailed description of biosecurity outreach and education.
Contractor Education Program. See Section 4.1.8.2, Construction, Vegetation for a detailed
description of the contractor education program.
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Brown Treesnake Interdiction. See the above discussion of BMPs under Construction,
Wildlife - Native Species for a detailed description of the brown treesnake interdiction
program.

In addition, the potential mitigation measures discussed above under Vegetation (i.e., forest
enhancement of 255 acres [103 ha] of limestone forest) and Section 4.1.8.2, Construction, SpecialStatus Species, MARIANA CROW (i.e., brown treesnake research and suppression program) would
provide additional benefit to crow recovery habitat. In particular, the objectives of ungulate
management, control/suppression of invasive plants, and outplanting of native species proposed under
the forest enhancement mitigation measures. Forest enhancement would also support natural
regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces fire
risk). The anticipated benefit of implementing these mitigation measures is improved habitat quality
for native flora and fauna, including the Mariana crow.
GUAM RAIL. The Guam rail is extirpated and no longer present on Guam, due primarily to predation by
the brown treesnake. The USFWS, however, has advised the DON that it is reasonably certain that the
effects of the proposed action are likely to persist during the lifespan of the proposed action and overlap
the period when reintroduction of the rail is reasonably certain to occur and it is likely to be exposed to
the effects of the action. There are currently neither projected dates for re-introduction of the rail, nor
successful suppression of the brown treesnake to a level which would support re-introduction. Until the
rail is successfully re-introduced and then has the potential to be exposed to construction activities under
Alternative 1, impacts to the rail would be limited to recovery prospects. If the rail is reintroduced and
exposed to construction activities under Alternative 1, they may be disturbed (DON 2014).
Although the rail no longer occurs on Guam, approximately 283 acres (115 ha) of rail recovery habitat
would be removed due to proposed construction activities at Andersen South and the Route 15 lands
under Alternative 1 (Table 5.1.8-5). This area is included in the impacts to vegetation discussed above.
See Section 3.8.3.2 for a discussion of recovery habitat and its use as a criterion for assessing impacts to
ESA-listed species.
Table 5.1.8-5. Summary of Permanent Construction-Related Impacts to Guam Rail
Recovery Habitat with Implementation of LFTRC Alternative 1
Project Component
Range Areas, Associated Features, and Route 15 Realignment (at Route 15)
HG Range (at Andersen South)
Total Recovery Habitat Impacted

Recovery Habitat
(acres [ha])
261.9 (106.0)
21.5 (8.7)
283.4 (114.7)

Although the loss of 283 acres (115 ha) of rail recovery habitat on Guam would not preclude the recovery
of the rail should it be reintroduced to Guam in the future, it would reduce the total number of rails that
the island can support. Given this loss of recovery habitat, there would be significant but mitigable
impacts to the recovery of the Guam rail.
The following BMPs and potential mitigation measures may be implemented to avoid, reduce, and
mitigate potential direct and indirect long-term impacts of proposed construction activities on the
recovery of the Guam rail with implementation of Alternative 1. Final mitigation measures will be
identified in the ROD after resource agency consultations are completed.
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Best Management Practices




HACCP Plan. See Section 4.1.8.2 under Construction, Vegetation for a detailed description
of HACCP planning.
Biosecurity Outreach and Education. See Section 4.1.8.2, Construction, Vegetation for a
detailed description of biosecurity outreach and education.
Contractor Education Program. See Section 4.1.8.2, Construction, Vegetation for a detailed
description of the contractor education program.

Potential Mitigation Measures




Brown Treesnake Suppression or Eradication. See Section 4.1.8.2, Construction, SpecialStatus Species, MARIANA CROW for a detailed description of the brown treesnake suppression
or eradication program.
The same potential mitigation measures discussed above under Vegetation (i.e., forest
enhancement of 255 acres [103 ha] of limestone forest) would benefit Guam rail recovery
habitat. In particular, the objectives of ungulate management, control/suppression of invasive
plants, and outplanting of native species proposed under the forest enhancement mitigation
measures. Forest enhancement would also support natural regeneration and seed propagation,
reduce erosion, and increase water retention (i.e., reduces fire risk). The anticipated benefit of
implementing these mitigation measures is improved habitat quality for native flora and
fauna, including the Guam rail, should it be reintroduced to Guam in the future.

GUAM MICRONESIAN KINGFISHER. The kingfisher is extirpated and no longer present on Guam, due
primarily to predation by the brown treesnake. The USFWS, however, has advised the DON that it is
reasonably certain that the effects of the proposed action are likely to persist during the lifespan of the
proposed action and overlap the period when reintroduction of the kingfisher is reasonably certain to
occur and it is likely to be exposed to the effects of the action. There are currently neither projected dates
for re-introduction of the kingfisher, nor successful suppression of the brown treesnake to a level which
would support re-introduction. Until the kingfisher is successfully re-introduced and then has the potential
to be exposed to construction activities under Alternative A, impacts to the kingfisher would be limited to
recovery prospects. If kingfishers are reintroduced and exposed to construction activities under
Alternative 1, they may be disturbed (DON 2014).
Although the kingfisher no longer occurs on Guam, approximately 81 acres (33 ha) of kingfisher recovery
habitat would be removed due to proposed construction activities at Andersen South and the Route 15
lands under Alternative 1 (Table 5.1.8-6). This area is included in the impacts to vegetation discussed
above. See Section 3.8.3.2 for a discussion of recovery habitat and its use as a criterion for assessing
impacts to ESA-listed species.
Table 5.1.8-6. Summary of Permanent Construction-Related Impacts to Guam Micronesian
Kingfisher Recovery Habitat with Implementation of LFTRC Alternative 1
Project Component
Range Areas, Associated Features, and Route 15 Realignment (at Route 15)
HG Range (at Andersen South)
Total Recovery Habitat Impacted
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The loss of 81 acres (33 ha) of kingfisher recovery habitat on Guam would not preclude the recovery or
survival of the kingfisher, and it would not substantially reduce the total number of kingfishers that the
island can support should it be reintroduced to Guam in the future. Given this small loss of recovery
habitat, there would be less than significant impacts to the kingfisher with implementation of proposed
construction activities associated with Alternative 1.
The following BMPs may be implemented to avoid and reduce potential direct long-term impacts of
proposed construction activities on kingfisher recovery habitat with implementation of Alternative 1.
Best Management Practices




HACCP Plan. See Section 4.1.8.2 under Construction, Vegetation for a detailed description
of HACCP planning.
Biosecurity Outreach and Education. See Section 4.1.8.2, Construction, Vegetation for a
detailed description of biosecurity outreach and education.
Contractor Education Program. See Section 4.1.8.2, Construction, Vegetation for a detailed
description of the contractor education program.

In addition, the potential mitigation measures discussed above under Vegetation (i.e., forest enhancement
of 255 acres [103 ha] of limestone forest) and Section 4.1.8.2, Construction, Special-Status Species,
MARIANA CROW (i.e., brown treesnake research and suppression program) would provide additional
benefit to kingfisher recovery habitat. In particular, the objectives of ungulate management,
control/suppression of invasive plants, and outplanting of native species proposed under the forest
enhancement mitigation measures. Forest enhancement would also support natural regeneration and seed
propagation, reduce erosion, and increase water retention (i.e., reduces fire risk).
MARIANA EIGHT-SPOT BUTTERFLY. Host plants and adult, immature, and egg stages of the eight-spot
butterfly have been observed within the Route 15 lands during surveys in support of the 2010 Final EIS
and this SEIS (Campora and Lee 2009; NAVFAC Pacific 2010; UoG 2014).
Some species of tropical butterflies have well-developed ears on their wings and can detect sounds at the
same frequencies that humans can hear. It is hypothesized that the butterflies are listening to the flight
sounds or foraging calls of predatory birds (Lane et al. 2008; Yack 2012). Given the low numbers of
forest birds currently on Guam due to the brown treesnake, masking of the flight sounds or foraging calls
of predatory birds due to noise from proposed construction activities would not make eight-spot
butterflies more susceptible to predation.
With implementation of appropriate BMPs to avoid and minimize potential impacts to eight-spot
butterflies (e.g., pre-construction butterfly and host plant surveys within the proposed range areas and
salvage/relocation of host plants, larvae or eggs; see Table 2.8-1), there would be less than significant
impacts to the Mariana eight-spot butterfly with implementation of proposed construction activities under
Alternative 1. In addition, implementation of the potential mitigation measures described above under
Vegetation (i.e., forest enhancement of 255 acres [103 ha] of limestone forest) would also benefit the
survival the eight-spot butterfly. In particular, the objectives of ungulate management, control/suppression
of invasive plants, and outplanting of native species, including eight-spot butterfly host plants.
SERIANTHES TREE. Although individual Serianthes trees do not occur within the impacted areas of
Alternative 1, approximately 67 acres (27 ha) of Serianthes recovery habitat would be removed due to
proposed construction activities at Andersen South and the Route 15 lands under Alternative 1 (Table
5.1.8-7). This area is included in the impacts to vegetation discussed above. See Section 3.8.3.2 for a
discussion of recovery habitat and its use as a criterion for assessing impacts to ESA-listed species.
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Table 5.1.8-7. Summary of Direct Construction-Related Impacts to Serianthes Recovery Habitat
with Implementation of Cantonment/Family Housing Alternative 1
Project Component
Range Areas, Associated Features, and Route 15 Realignment (at Route 15)
HG Range (at Andersen South)
Total Recovery Habitat Impacted

Recovery Habitat
(acres [ha])
67.0 (27.1)
0
67.0 (27.1)

The loss of 67 acres (27 ha) Serianthes recovery habitat on Guam would not preclude the recovery of
Serianthes, and it would not substantially reduce the total number of Serianthes that the island can
support. Given this small loss of recovery habitat on Guam, there would be less than significant impacts
to Serianthes with implementation of proposed construction activities associated with Alternative 1.
The following BMPs may be implemented to avoid and minimize, potential direct long-term impacts of
proposed construction activities on the recovery of Serianthes with implementation of Alternative 1.
Best Management Practices




HACCP Plan. See Section 4.1.8.2, Construction, Vegetation for a detailed description of
HACCP planning.
Biosecurity Outreach and Education. See Section 4.1.8.2, Construction, Vegetation for a
detailed description of biosecurity outreach and education.
Contractor Education Program. See Section 4.1.8.2, Construction, Vegetation for a detailed
description of the contractor education program.

The implementation of the potential mitigation measures discussed above under Vegetation (i.e.,
forest enhancement of 255 acres [103 ha] of limestone forest) would benefit Serianthes habitat. In
particular, the objectives of ungulate management, control/suppression of invasive plants, and
outplanting of native species proposed under the forest enhancement mitigation measures. Forest
enhancement would also support natural regeneration and seed propagation, reduce erosion, and
increase water retention (i.e., reduces fire risk).
HERITIERA LONGIPETIOLATA. An individual tree and a cluster of 22 mature trees and 184 seedlings of H.
longipetiolata were observed within the proposed MPMG Range footprint during previous surveys of the
area (Duenas & Associates 2000) and during surveys for the 2010 Final EIS (NAVFAC Pacific 2010)
(see Figure 5.1.8-2). Under Alternative 1, all H. longipetiolata would be avoided to the maximum extent
practicable during proposed construction activities. With implementation of BMPs, such as salvaging
high-value (both biologically and culturally) plant species during construction activities and potential
translocation of Heritiera trees, particularly seedlings (see Section 2.8), there would be less than
significant impacts to H. longipetiolata resulting from proposed construction activities under Alternative
1.
Special-Status Species: Guam-Listed and SOGCN
Guam-listed species and SOGCN are also ESA-listed species and are discussed above.
Operation
Vegetation. With implementation of BMPs (see previous discussion of construction impacts under
Vegetation), including ongoing implementation of standard DON and commercial biosecurity protocols
(e.g., Port of Guam, A.B. Won Pat International Airport) regarding detection and management of nonnative species, invasive species outreach and education, 1-year post-construction monitoring to evaluate
effectiveness of HACCP, and applicable elements of the SIP, the potential for the introduction of new or
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spread of existing non-native species on Guam during the operation of Alternative 1 is considered
unlikely. Therefore, there would be less than significant impacts to vegetation with operation of the
proposed LFTRC under Alternative 1.
Fire potential would increase due to proposed live-fire range operations. Fire can result in direct effects to
vegetation by increasing erosion, allowing for the establishment of non-native species, and altering
wildlife habitat by reducing food resources, breeding habitat, and shelter. Native plants and their habitats
on Guam are adapted to a humid, tropical climate and are not adapted to a fire driven ecosystem (USFWS
2008a). Fire is a serious problem on Guam. Fire history records available from 1979 - 2002 indicate that
over this 23-year period more than 16,000 fires have occurred in Guam (averaging more than 700 per
year) that have burned in excess of 100,000 acres (40,469 ha), primarily in southern Guam. Of these
16,000 fires, 477 of them occurred on Naval Base Guam, primarily at Apra Harbor and NAVMAG,
burning more than 9,800 acres (3,966 ha) (Nelson 2008).
As a BMP and in accordance with range safety protocols, a Range Fire Management Plan would be
prepared, based on the DON’s Wildland Fire Management Plan (Nelson 2008) (see Section 2.8). It would
include protocols for monitoring fire conditions and adjusting training as needed (e.g., certain types of
training may be disallowed under certain fire conditions), and location and management of firebreaks,
fire-fighting roads, and a fire fighting water system. Units undergoing training would be briefed on
requirements suitable to the conditions of the day and protocols should a fire occur (e.g., specifying how
the range would shut down and how fire suppression action would be taken). With implementation of the
Range Fire Management Plan, which establishes management and fire suppression and emergency
response procedures, potential impacts from range-related wildfires would be less than significant. The
USFWS concluded in their BO for the 2010 Final EIS that they anticipated that no additional vegetation
would be lost due to wildfires igniting as a result of proposed live-fire training operations (USFWS
2010a). Therefore, there would be less than significant impacts to vegetation from operation of LFTRC
Alternative 1.
Terrestrial Conservation Areas. As there are no terrestrial conservation lands designated within the Route
15 lands or Andersen South, there would be no impacts to terrestrial conservation lands with
implementation of operational activities associated with LFTRC Alternative 1.
Wildlife - Native Species. Operational impacts to native wildlife would include an increase in noise and
lighting. These potential impacts were evaluated in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial
Biological Resources, Section 10.2.2.2: Central, page 10-129) for a similar proposed action, and were
found to be not significant.
With implementation of BMPs (see previous discussion of construction impacts under Vegetation),
including ongoing implementation of standard DON and commercial biosecurity protocols (e.g., Port of
Guam, A.B. Won Pat International Airport) regarding detection and management of non-native species,
invasive species outreach and education, 1-year post-construction monitoring to evaluate effectiveness of
HACCP, and applicable elements of the SIP, the potential for the introduction of new or spread of
existing non-native species on Guam during the operation of the proposed LFTRC under Alternative 1 is
considered unlikely. The DON recognizes the USFWS’ ongoing concern regarding potential spread of the
brown treesnake. The DON will consult with USFWS under ESA section 7 to determine if additional
brown treesnake interdiction measures are warranted and applicable. In addition, lighting associated with
the range and support areas would be hooded or shielded to the maximum extent practicable to prevent
unnecessary light beyond operational areas. Therefore, there would be less than significant impacts to
native wildlife with operation of the proposed LFTRC under Alternative 1.
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Special-Status Species: Federal ESA-Listed and Proposed Species
MARIANA FRUIT BAT. As the Mariana fruit bat does not occur at the proposed HG Range at Andersen
South, there would be no impacts to Mariana fruit bats from noise associated with operation of the HG
Range.
For those species of fruit bats that have been tested for hearing sensitivity, their audiograms are very
similar to those of humans, with similar upper and lower frequency limits and hearing threshold levels
(Calford et al. 1995; Koay et al. 1998; Heffner et al. 2006). Therefore, it is likely that noise from live-fire
operations at the proposed ranges would be heard by fruit bats as it would be heard by humans.
The USFWS established 60 dB and 93 dB as two thresholds of biological significance based on their
review of impacts of noise to wildlife. Noise levels above 60 dB have been found to affect acoustic
communication, breeding biology, survival of young, and non-auditory bird and mammal physiology.
Noise levels above 93 dB may temporarily or permanently affect hearing (USFWS 2010a). No species
would be exposed to noise levels of 93 dB or greater under the proposed action. While noise levels may
approach 93 dB in the immediate vicinity of the firing of an individual weapon, fruit bats or other wildlife
species would not be in proximity to the live-fire event given the location and nature of weapons firing
within a developed range area.
Responses to noise can vary among individuals as a result of habituation where after a period of exposure
to a stimulus, an animal stops responding to the stimulus. In general, a species can often habituate to
human-generated noise when the noise is not followed by an adverse impact. Even when a species
appears to be habituated to a noise, the noise may produce a metabolic or stress response (increased heart
rate results in increased energy expenditure) though the response may or may not lead to changes in
overall energy balance. Anthropogenic noise disturbance is known to alter animal behavioral patterns and
lead to population declines (Barber et al. 2011; Francis and Barber 2013; McGregor et al. 2013).
In addition to noise level, the frequency and regularity of the noise also affect species sensitivity. That is,
different types of noise sources will produce different effects on different species. Noise from aircraft
overflights may not produce the same response from a wildlife species as noise from a land-based noise
source such as a vehicle, chainsaw, or gun shot. Wildlife species often do not react only to a noise source
but more importantly to the visual component associated with that noise source. Nesting birds will react
to a noise source by tilting their head, becoming alert, etc. but often do not leave the nest or perch until
there is a visual connection with the noise source. For example, birds may not react to just the sound of a
chainsaw, but when that sound is coupled with a human walking near the bird, the bird will flush. This is
also shown in reactions by various species to aircraft overflights (airplanes and helicopters). An overflight
with just a sound component does not elicit a strong response, but if an animal hears and then sees the
aircraft, the bird will more likely flush and move away (Bowles 1995; Krausman et al. 1993; Manci et al.
1988; USFS 1992). In other words, human intrusions near roost sites, nests, foraging areas, etc. (e.g.,
timber harvesting, hiking, hunting) are readily detectable and substantial (USFS 1992).
Species that are commonly hunted often demonstrate behavioral (e.g., flushing, startle response) or
physiological responses (e.g., increased heart rates, increased respiration rates) to gunshot sounds (Larkin
et al. 1996). Knight et al. (1987) found that American crows nesting in urban areas were less wary of
people than American crows nesting in rural habitat and attributed the difference to the hunting of rural
crows. Barron et al. (2012) found that American crows avoided areas with live-fire exercises in a similar
fashion and suggested that species hunted by humans will be more adversely affected by human activity,
including military training (e.g., live-fire training) than species that are not hunted.
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As stated by Morton and Wiles (2002), “Poaching is a particularly insidious activity because not only
does it impact fruit bats through mortality, it reinforces behavioral avoidance of humans. Consequently,
roosting or foraging fruit bats that might not otherwise be disturbed by some human activities … may
become unduly sensitized to them because of illegal hunting.” Based on observations on Guam and Rota,
fruit bats have abandoned areas where hunting has occurred and did not return even though no further
hunting or gunshots occurred within the area for months after (Janeke 2006; AAFB 2008b; USFWS
2009a; Mildenstein and Mills 2013). In addition, anecdotal evidence from numerous individuals who
have conducted fruit bat research on Guam and the CNMI for many years indicate that fruit bats do avoid
areas that have been previously subjected to hunting and also areas that experience live-fire activities (G.
Wiles, Washington Department of Fish and Wildlife, personal communication, 2014; T. Mildenstein,
University of Montana, personal communication, 2014; D. Janeke, HDR, Inc., personal communication,
2014; N. Johnson, Marianas Conservation Unlimited, personal communication, 2014). For example,
during fruit bat monitoring at AAFB near the CATM range as part of a larger study monitoring the effects
of aircraft overflights on fruit bats and crows (JRM et al. 2012b), flying fruit bats were observed avoiding
the CATM range by 300-400 m when live-fire operations were being conducted (N. Johnson, Marianas
Conservation Unlimited, personal communication, 2014).
However, a species can also habituate to human-generated noise when the noise is not followed by an
adverse impact. While fruit bats may avoid an area subjected to hunting and the associated gun shots, fruit
bats, like most wildlife species, will also learn that if a disturbance or sound does not produce an adverse
effect (e.g., mortality), then they can habituate to that disturbance or sound and will not show an adverse
reaction (e.g., flying away, avoiding the area) (Boyle and Samson 1985; Francis and Barber 2013).
Most of the effects of noise are mild enough that they may never be detectable as variables of change in
population size or population growth against the background of normal variation (Bowles 1995). Other
environmental variables (e.g., predators, weather, changing prey base, ground-based disturbance) may
influence reproductive success and confound the ability to identify the ultimate factor in limiting
productivity of a certain species, area, or region (Smith et al. 1988).
Based on identified recovery habitat for the Mariana fruit bat (USFWS 2010b), noise levels of 60 dB
ADNL and greater would overlie 669 acres (271 ha) of recovery habitat in the vicinity of Alternative 1
(Table 5.1.8-8 and Figure 5.1.8-3).
Table 5.1.8-8. Noise Levels overlying Mariana Fruit Bat Recovery Habitat
(acres [ha]) with Implementation of LFTRC Alternative 1
60-64 dB ADNL
85.2 (34.5)

65-74 dB ADNL
407.1 (164.7)

75-85+ dB ADNL
177.1 (71.7)
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Given the ongoing poaching of fruit bats on Guam, it is likely that those fruit bats that currently occur on
Guam will avoid areas of live-fire training as they may have experienced a poaching event. While there is
the potential for eventual habituation by fruit bats to LFTRC live-fire activities, fruit bats are expected to
initially avoid areas of live-fire training activities. Therefore, fruit bats may temporarily avoid
approximately 669 acres (271 ha) of recovery habitat due to proposed live-fire range operations.
However, proposed live-fire operations at the LFTRC are not continuous and would occur between 7:00
a.m. and 7:00 p.m. for 39 weeks per year, and night operations (estimated to occur 2 nights per week over
39 weeks per year) would occur between 7:00 p.m. and 10:00 p.m. or 6:00 a.m. and 7:00 a.m. In addition,
live-fire operations would not physically impact recovery habitat. This temporary avoidance of recovery
habitat on Guam would not preclude the recovery or survival of the fruit bat, and it would not
substantially reduce the total number of fruit bats that the island can support. Therefore, there would be
less than significant impacts to the Mariana fruit bat with implementation of proposed operational
activities associated with Alternative 1.
MARIANA CROW, GUAM RAIL, AND GUAM MICRONESIAN KINGFISHER. These species are extirpated and
no longer present on Guam, due primarily to predation by the brown treesnake. The USFWS, however,
has advised the DON that it is reasonably certain that the effects of the proposed action are likely to
persist during the lifespan of the proposed action and overlap the period when reintroduction of these
species is reasonably certain to occur and the species are likely to be exposed to the effects of the action.
There are currently neither projected dates for re-introduction of these species, nor successful suppression
of the brown treesnake to a level which would support re-introduction. Until the crow, rail, and kingfisher
are successfully re-introduced and then have the potential to be exposed to operational activities under
Alternative 1, there would be no impact to these species. If the species are reintroduced and exposed to
LFTRC operational activities under Alternative 1, they may be disturbed.
MARIANA EIGHT-SPOT BUTTERFLY. Some species of tropical butterflies have well-developed ears on
their wings and can detect sounds at the same frequencies that humans can hear. It is hypothesized that
the butterflies are listening to the flight sounds or foraging calls of predatory birds (Lane et al. 2008;
Yack 2012). Given the low numbers of forest birds currently on Guam due to the brown treesnake,
masking of the flight sounds or foraging calls of predatory birds due to noise from proposed construction
activities would not make eight-spot butterflies more susceptible to predation.
Although fire potential could increase due to proposed live-fire range operations, with implementation of
the proposed Range Fire Management Plan and procedures (see Vegetation above, and Section 2.8),
potential impacts from range-related wildfires on Mariana eight-spot butterfly would be less than
significant. Therefore, as operation of the range would not remove additional vegetation (e.g., host
plants), there would be less than significant impacts to the Mariana eight-spot butterfly with
implementation of proposed range operations under Alternative 1.
SERIANTHES TREE. Serianthes does not occur within the Alternative 1 action area. Although fire potential
could increase due to proposed live-fire range operations, with implementation of the proposed Range
Fire Management Plan and procedures (see Vegetation above, and Section 2.8), potential impacts from
range-related wildfires on Serianthes would be less than significant. Therefore, there would be less than
significant impacts to Serianthes or recovery habitat due to proposed range operations under Alternative
1.
HERITIERA LONGIPETIOLATA. Although fire potential could increase due to proposed live-fire range
operations, with implementation of the proposed Range Fire Management Plan and procedures (see
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Vegetation above, and Section 2.8), potential impacts from range-related wildfires on H. longipetiolata
would be less than significant due to proposed range operations under Alternative 1.
Special-Status Species: Guam-Listed and SOGCN
Guam-listed species and SOGCN are also ESA-listed species and are discussed above.
5.1.9

Marine Biological Resources

5.1.9.1

Affected Environment

The description of the affected environment for marine biological resources associated with the proposed
Route 15 LFTRC alternative is found in the 2010 Final EIS and is summarized below for reference
(Volume 2, Chapter 11: Marine Biological Resources, Section 11.1.6.3: Non-DoD Land, pages 11-51 to
11-54).
Marine Flora and Invertebrates
Site-specific information is limited for this area (Pågat Point). However, marine flora and invertebrate
information would be similar to that described for Guam generally in the 2010 Final EIS (Volume 2,
Chapter 11: Marine Biological Resources, Section 11.1.4: Guam Regional Environment, pages 11-11 to
11-42).
The shoreline along the proposed Route 15 LFTRC consists of exposed rocky shores and an intertidal
beach providing habitat for many intertidal invertebrate species, including octopi, sea cucumbers,
swimming crabs, and slipper and spiny lobsters. The nearshore environment generally contains areas of
10-50% coral cover and unconsolidated sediment, with minimal coralline algae, macroalgae (including
seagrass), and turf algae (Figure 5.1.9-1). Corals found above the 100-foot (30-m) isobath in this area
typically include encrusting, massive, columnar, platy, and branching growth forms of corals conditioned
by the dominant trade winds and strong wave action to withstand physically harsh conditions (Navy 2005
[as cited in 2010 Final EIS]).
Fish
The extent to which the coastal waters off Route 15 are used for commercial, recreational or subsistence
fishing is not known. However, this area has a much lower overall fish biomass than Guam’s marine
protected areas (Williams et al. 2012).
Essential Fish Habitat
Site-specific information is limited for this study area (Pågat Point). However, general EFH information
would be similar to that described in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological
Resources, Section 11.1.4.2: Essential Fish Habitat, pages 11-18 to 11-36), and includes a host of juvenile
and adult fish and invertebrate MUS with year-round residence.
Special-Status Species
In the absence of specific habitat or distribution limitations, all four species of coral listed as threatened
under the ESA are considered as possibly occurring in any of the alternative study areas for which marine
biological resources are analyzed, in this case Route 15 (see Table 3.9.1-2).
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Overview of Sensitive Marine Biological Resources
and Nearshore Habitat – Route 15 LFTRC Alternative 1
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There are no reported sea turtle nesting beaches or foraging areas in this vicinity (NOAA 2005a [as cited
in the 2010 Final EIS]). However, green sea turtles, and to a lesser degree, hawksbill turtles may be
present in the coastal waters. The nearest reported nesting beach from Pågat Point is located south of Pago
Bay, approximately 5 miles (8 km) south of the Route 15 lands. The nearest potential foraging area is at
Taguan Point, approximately 2 miles (3 km) south of the Route 15 lands.
Marine Conservation Areas
There are no marine conservation areas at or adjacent to Alternative 1.
5.1.9.2

Environmental Consequences

Construction
Marine Flora and Invertebrates
There is no in-water construction work proposed for the construction of Alternative 1. Therefore, there
are no anticipated direct impacts to marine resources. The measures used to minimize potential impacts
from construction activities, including appropriate resource agency specific 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 marine resources protective measures, are
described in the 2010 Final EIS (Volume 7 and Volume 2, Chapter 11: Marine Biological Resources,
Section 11.2: Environmental Consequences, pages 11-70 to 11-71) and summarized in Chapter 2 of this
SEIS. Specifically, the site-specific SWPPP within the Construction General Permit would identify
appropriate BMPs for the site that would serve to contain runoff and sediment on-site by reducing the
flow rate of runoff and thereby minimize suspension of sediment and promote infiltration of runoff.
Contract construction personnel would be issued base passes for official business only and these
restrictions would be specified in construction contracts. Increased recreational use of the marine
resources near Alternative 1 is therefore expected to be minimal.
The DON plans to educate construction workers via environmental awareness training on the importance
of coastal ecosystems and the proper way to interact with those resources to avoid and minimize damage
to reefs typically caused by anchors, reef-walkers, or scuba diving, snorkeling, and fishing activities
around Guam. The above measures would reduce indirect short-term impacts by the construction
workforce on marine flora and invertebrates to less than significant.
Fish
The construction of Alternative 1 would result in no direct impacts and less than significant indirect
impacts to fish for reasons consistent with those given above for marine flora and invertebrates. There
would be no impacts to fish from stormwater, sedimentation, or other non-point source pollution from
construction projects due to compliance with the Construction General Permit and the implementation of
appropriate construction BMPs.
Essential Fish Habitat
The construction of Alternative 1 would result in no direct impacts and less than significant indirect
impacts to EFH for reasons consistent with those given above for marine flora and invertebrates. There
would be no impacts to EFH from stormwater, sedimentation, or other non-point source pollution from
construction projects due to compliance with the Construction General Permit and the implementation of
appropriate construction BMPs.
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Per the Magnuson-Stevens Fishery Conservation and Management Act, there would be no adverse effects
on EFH because construction of the proposed action would not reduce the quality or quantity of EFH with
implementation of access restrictions, environmental education and outreach for the construction
workforce, and the Construction General Permit and appropriate construction BMPs.
Special-Status Species
There would be no direct or indirect impacts special-status species as a result of the proposed action with
compliance with the Construction General Permit, implementation of appropriate construction BMPs, and
access limitations for construction workers, as described for the resources above.
Increased dive boat operations have the potential for increased turtle harassment and strikes. However,
because of the mobility of sea turtles combined with implementation of sea turtle specific BMPs, potential
increased recreational activities would result in less than significant impacts to sea turtles. In addition, any
such impacts to the sea turtle population would be reduced in intensity from the previously proposed
action evaluated in the 2010 Final EIS and the proposed action assessed in this SEIS would continue to be
in compliance with the 2010 NMFS BO.
Marine Conservation Areas
There are no marine conservation areas in the vicinity Alternative 1. Therefore, there would be no impacts
to such areas.
Operation
Potential impacts to marine biological resources as a result of operation of the proposed live-fire training
ranges and associated range operation and control facilities at Route 15 are assessed below, but are
generally described in the 2010 Final EIS for the Route 15 alternatives (Volume 2, Chapter 11: Marine
Biological Resources, Section 11.2.2.2: Central, pages 11-85 to 11-92).
For analytical purposes, a very small number of rounds fired at all proposed ranges would fall outside the
range footprint, but within the SDZ. This is based on ricochets, not direct fire, meaning the speed of the
bullet, and therefore the distance traveled, would be reduced after the bullet deflected off a surface. The
2010 Final EIS described an analysis conducted using a combination of Marine Corps and Army
methodology to determine the probability of direct strikes to a marine mammal, which found a very low
likelihood that a projectile would come in contact with a dolphin (0.08524 dolphins per year), with an
even lower possibility of imparting significant injury to the animal. Should munitions land in the water,
the rapid sinking rate of such munitions is expected to preclude ingestion by marine organisms.
Scoping comments for this SEIS noted concern regarding the possibility that contamination could migrate
from the ranges through stormwater runoff. However, as discussed in Section 5.2.2, Water Resources,
there would be no impacts to nearshore waters through implementation of surface water protection
measures (i.e., compliance with Construction General Permit requirements and implementation of BMPs
during construction and implementation of LID features in accordance with the DoD UFC LID (UFC 3210-10) and Section 438 of the EISA, range maintenance BMPs, and pollution prevention plans during
operations). Specifically, the site-specific SWPPP within the Construction General Permit would identify
appropriate BMPs for the site that would serve to contain runoff and sediment on-site by reducing the
flow rate of runoff and thereby minimize suspension of sediment and promote infiltration of runoff. In
addition, LID measures would include vegetated swales for conveyance and detention/retention ponds
capable of capturing, storing, and treating additional runoff from the 25-year design storm. For each
basin, water quality treatment strategies were selected based on the effectiveness of BMPs to treat
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identified pollutants of concern from proposed land uses within that basin. Implementation of LID would
ensure that there would be no increase in off-site transport of excess stormwater runoff, sediment, or other
pollutants for up to the 25-year design storm event.
In addition, erosion control, sediment runoff control, spent munitions containment strategies would be
implemented, and munitions and residue from range construction or use would remain on ranges to be
treated and managed according to applicable DoD Directives, UFC, and the manual titled, “Prevention of
Lead Migration and Erosion from Small Arms Ranges” (NAVFAC Pacific EV24SH, personal
communication, April 26, 2013). As discussed in Section 5.1.2, Water Resources, there would be no
impacts to nearshore waters through implementation of surface water protection measures (i.e.,
implementation of LID, range maintenance BMPs, pollution prevention plans during operations).
Marine Flora and Invertebrates
There would be no in-water training. Given the nominal quantity of bullets that would overshoot the
bermed areas to enter the marine environment and the BMPs described above, no direct long-term
impacts are expected to occur to marine flora and invertebrates as a result of the operation of the proposed
LFTRC at Route 15.
Fish
As previously discussed under Marine Flora and Invertebrates, the nominal quantity of bullets that would
overshoot the bermed areas to enter the marine environment and implementation of the BMPs described
above would result in less than significant direct impacts to fish from LFTRC operational activities.
Essential Fish Habitat
As previously discussed under Marine Flora and Invertebrates, the nominal quantity of bullets that would
overshoot the bermed areas to enter the marine environment and implementation of the BMPs described
above would result in less than significant direct impacts to EFH from LFTRC operational activities. Per
the Magnuson-Stevens Fishery Conservation and Management Act, there would be no adverse effect on
EFH because construction of the proposed action would not reduce the quality or quantity of EFH with
implementation of access restrictions and the Construction General Permit and appropriate construction
BMPs.
Special-Status Species
No explosive projectiles are proposed for use and all projectiles are expected to be contained within the
range footprint by bullet traps or backstops, with the exception of ricochets, which would be contained
within the SDZs, according to statistical analysis provided in the 2010 Final EIS. Signage as well as
lighting (blinking red lights) would notify people in the area that the ranges are in use. However, the
signage and lighting would be designed to insure minimal to negligible impacts on special-status species,
primarily sea turtles. Therefore, there would be less than significant direct impacts to special-status
species as a result of LFTRC operational activities.
Marine Conservation Areas
There are no marine conservation areas in the vicinity of Alternative 1. Therefore, there would be no
impacts to such areas.
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Cultural Resources

5.1.10.1 Affected Environment
The following discussion summarizes previous cultural resources studies, known historic properties, and
other cultural resources within the PDIA and PIIA associated with Alternative 1. The Alternative 1 area,
also known as the Route 15 alternative, is situated on the northeast side of the island of Guam. It includes
a portion of Andersen South, but the majority of the lands are located just south of Andersen South,
separated by Route 15. Current land ownership outside of Andersen South includes the GovGuam, Guam
Ancestral Land Commission, Chamorro Land Trust Commission, and private landowners. Historically,
some of the area appears to have been part of the U.S. Marine Transient Center in 1946 and was subject to
mechanical clearing by 1953.
The affected environment for cultural resources associated with Alternative 1 is consistent with the
affected environment description in the 2010 Final EIS (Volume 2, Chapter 12: Cultural Resources,
Section 12.1.3.1: Andersen South and Section 12.1.3.3: Non-DoD Land, pages 12-20 to 24). This
description of the affected environment is updated here with new information from recent archaeological
and architectural investigations conducted for this SEIS and other projects. To determine whether site
information is from previous investigations (such as the 2010 Final EIS or other cultural resource studies)
or prepared during in-fill studies conducted for this SEIS, refer to dates in the reference column in each
table for the archaeological sites. Certain information about built properties (such as date and function)
was derived from iNFADS.
The majority of the Alternative 1 PDIA and PIIA was surveyed for the presence of cultural resources for
the original proposed action (2010 Final EIS). Cultural resource investigations for the Final EIS and other
previous investigations included archaeological surveys (Moore 1987; Moore et al. 2002; Moore et al.
2007; Welch 2010; Dixon et al. 2011a), architectural inventories (Yoklavich et al. 1996, Mason
Architects 2004; Welch 2010), and TCP studies (Griffin et al. 2010). Additional investigations conducted
for this SEIS included intensive cultural resource inventories in the PDIA and reconnaissance inventories
in the PIIA (Dixon et al. 2015a, 2015b). Note that portions of the PIIA (60 acres [24.3 ha]) were not
inventoried, because of steep topography or a lack of accessibility; however, a previous survey in the area
did record one site in the area most likely to contain cultural resources. This information has been
incorporated in this analysis. Collectively, these investigations provide the inventory of cultural resources
for analysis in Alternative 1.
As described in 5.1.10.1, the HG Range would be located at Andersen South under all of the LFTRC
alternatives. This entire area was previously surveyed at an intensive level (Welch 2010; Dixon et al.
2011a).
During October to December 2014, the DON consulted with the parties to the 2011 PA and the public on
the Draft TRRA. Consistent with Stipulation V.C of the 2011 PA, the TRRA provided planning level
information on potential direct and indirect effects to historic properties within areas that may be selected
in the DON’s ROD for the live-fire training range complex. The Draft TRRA included information on the
locations, orientations, and designs of each proposed LFTRC location. In addition to receipt of written
comments, DON cultural resources professionals conducted three consultation sessions with the parties to
the PA to discuss the analysis. The DON will take all comments into account in preparing the Final
TRRA, which is planned for publication shortly after this Final SEIS. Comments and considerations
developed during the Draft TRRA consultation process have been incorporated in this Final SEIS and
informed the Draft RMP, as required by Stipulation V.C.4 of the 2011 PA.
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Cultural Resources in the Alternative 1 PDIA
Alternative 1 would involve the construction of individual ranges, support buildings, parking areas,
towers, access roads, and the relocation of a portion of Route 15. This construction area comprises the
PDIA.
Table 5.1.10-1 lists 10 known archaeological sites located within the Alternative 1 PDIA on Andersen
South and the area south of Route 15. Three sites, Pre-Contact/Latte Period ceramic scatters, are eligible
for listing in the NRHP. Seven sites are considered ineligible for listing in the NRHP.
Table 5.1.10-1. Archaeological Sites within the Alternative 1 PDIA
GHPI
Number1

Temporary
Site Number/
Map Number*

66-04-2104

PBI 1, 4

66-04-2324

AS-T-2007-07

Ceramic
scatter2
Ceramic scatter

AS-T-2008-01
GRP 1
GRP 2
GRP 3
GRP 4
GRP 5
PBI 3

66-04-1869

AS-2007-T1/1066*

Site Type

Period**

Reference

NRHP
Eligible?

NRHP
Criteria

Pre-Contact/Latte

Moore 1987

Yes

D

Pre-Contact/Latte

Welch 2010

Yes

D

Ceramic scatter
Ceramic scatter
Artifact scatter
Artifact scatter
Artifact scatter2
Artifact scatter

Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte

Dixon et al. 2011a
Moore 1987
Moore et al. 2002
Moore et al. 2002
Moore et al. 2002
Moore et al. 2002

Yes
No
No
No
No
No

D
NA
NA
NA
NA
NA

Pottery scatter
MarianasBonins base
command area
remnants concrete pads,
roads, other
remains

Pre-Contact/Latte

Moore et al. 2007

No

NA

Post-WWII/
Second American
Territorial

Welch 2010

No

NA

Legend: GHPI = Guam Historic Properties Inventory; NRHP = National Register of Historic Places; NA=not applicable. NRHP
criterion D = eligible for potential to yield information important in prehistory or history.
Note: 1 Not all sites recorded within the project areas have received official GHPI numbers, although they have been documented
as part of previous surveys and submitted to SHPO.
2
Sites are in both the PDIA and the PIIA.
*Map number from Welch 2010.
**Revised to match Guam GHPI forms dated May 28, 2014.

One archaeological site and one architectural property considered not eligible for listing in the NRHP
have been identified within the PDIA of the proposed HG Range (Tables 5.1.10-2 and 5.1.10-3).
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Table 5.1.10-2. Archaeological Sites within Stand Alone Hand Grenade Range Potential PDIA
(Common to All LFTRC Alternatives)
GHPI
Number

Temporary
Site Number/
Map
Number*

Site Type

Period**

Reference

NRHP
Eligible?

NRHP
Criteria

AS-2007-T-1/
10668

Marianas-Bonins
(MARBO) base
command area
remnants concrete pads,
roads, other
remains

Post-WWII/Second
American Territorial

Welch
2010

No

NA

Legend: GHPI = Guam Historic Properties Inventory; NRHP = National Register of Historic Places; NA=not applicable.
Note: 1Not all sites recorded within the project areas have received official GHPI numbers, although they have been
documented as part of previous surveys and submitted to SHPO.
*Map number from Welch 2010.
** Revised to match Guam GHPI forms dated May 28, 2014.

Table 5.1.10-3. Summary of Architectural Properties within the Stand Alone Hand Grenade Range
PDIA (Common to All LFTRC Alternatives)
Building/Structure Type
Sewer Lift Station
(Facility 1120)

Location

Number of Buildings/
Structures of this Type
in Potential Impact Area

Date of
Construction

NRHP Eligible?

Andersen
South

1

1949

No

Portions of the Alternative 1 PDIA, including the HG Range, are located in Andersen South, where
architectural properties are present. Approximately half of the buildings at Andersen South have been
assessed for potential NRHP eligibility (Mason 2004; SEARCH 2013; Welch 2010; Yoklavich et al.
1996). Most of the buildings at Andersen South are abandoned housing units that were built in either
1948 or 1978. Other buildings include support facilities built in the 1940s, 1960s and 1980s.
There are 53 architectural properties, constructed between 1945 and 1990, in the PDIA (Table 5.1.10-4).
Forty-two of these buildings and structures are part of the Andersen South Housing Development built in
1948 and 1978; all of these buildings are considered not eligible for listing on the NRHP. Other
architectural resources include two gatehouses built in 1990 and nine water support facilities that are all
considered not eligible for listing in the NRHP.
Table 5.1.10-4. Summary of Architectural Properties Located within the Alternative 1 PDIA
Building/Structure Type

Abandoned Housing
(Wilson Homes)
Abandoned Housing
Security Gatehouses
Water Facilities

Location

Number of
Buildings/
Structures of this
Type in Impact
Area

Date of
Construction

NRHP Eligible?

Andersen South

21

1948

No

Andersen South
Andersen South
Andersen South

21
2
9

1978
1990
1945 to 1987

No
No
No

Notes: Information on type, number, and date of construction from iNFADS.

No TCPs have been identified in the PDIA for this alternative.
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Cultural Resources in the Alternative 1 PIIA
The PIIA comprises the area within the SDZs for the LFTRC and HG range and associated areas
potentially affected by increases in noise. Table 5.1.10-5 summarizes the eight known archaeological sites
located within the Alternative 1 PIIA. Of these 8 sites, 6 are eligible for listing in the NRHP and include 2
ceramic scatters, 2 caves/rock alignments, and Pågat and Pågat Point, a latte complex and an agricultural
complex and potential TCP (Griffin et al. 2010). Of the remaining 2 sites, 1 artifact scatter is ineligible
for listing in the NRHP and 1 cobble alignment has not been evaluated.
Table 5.1.10-5. Summary of Archaeological Sites Known to be Located
within the Alternative 1 PIIA
Period

Number of Sites of this
Type in the Impact Area

NRHP
Eligible?

NRHP
Criteria

Pre-Contact/Latte

2

Yes

A, D

Pre-Contact/Latte
Pre-Contact/Latte

2
2

D
D

Cobble Alignment

Pre-Contact/Latte

1

Artifact scatter

Pre-Contact/Latte

1

Yes
Yes
Not
Evaluated
No

Site Type
Pågat Site and Pågat Point
Agricultural
Complex/Potential TCP
Ceramic scatter
Rock Alignments/Caves

NA
NA

Legend: NRHP = National Register of Historic Places; NA=not applicable; NRHP criterion A = eligible because they are
associated with events that have made a significant contribution to the broad pattern of history, criterion D = eligible for
potential to yield information important in prehistory or history.

There is one structure located in the PIIA for Alternative 1. It is a water storage tank that was built in
1961. It has not been evaluated for listing in the NRHP. Should this alternative be selected, the structure
would be addressed consistent with the procedures outlined in the 2011 PA. One potential TCP, the Pågat
Point site, has been identified in the PIIA for this alternative and there is one potential TCP in the
vicinity—the Pågat site (site 66-04-0022), which is located adjacent to, but outside of, the area to the
westernmost extent of the PIIA.
5.1.10.2 Environmental Consequences
Construction
Construction of Alternative 1 has the potential to adversely affect historic properties and impact culturally
important natural resources. Final determinations would follow the procedures in the 2011 PA. Following
is a discussion of potential direct and indirect effects to historic properties and impacts to culturally
important natural resources.
Construction of the ranges, support facilities, utilities, and relocation of Route 15 would primarily occur
in the southeastern portion of Andersen South and the northeastern and central portion of the area south of
Route 15 (see Figure 2.5-2). Given the substantial development anticipated in the PDIA, it is assumed for
purposes of this analysis that 100% of the PDIA would be disturbed. Nevertheless, design alternatives to
avoid and minimize adverse effects would be considered, consistent with procedures in the 2011 PA. No
construction is proposed in the PIIA.
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Excavation and soil removal associated with the construction of Alternative 1 could adversely affect three
historic properties, including Pre-Contact/Latte Period artifact scatters (see Table 5.1.10-1). One of the
historic properties is located in both the PDIA and PIIA. Direct impacts to the site would only occur to
the portion within the PDIA. Construction associated with Alternative 1 would also require the demolition
of 50 buildings and structures (Table 5.1.10-6). None of the buildings and structures are eligible for
listing in the NRHP.
Table 5.1.10-6. Architectural Properties to be Demolished within the Alternative 1 Potential Direct
Impacted Area
Building Name or
Type

Location

Abandoned Housing

Andersen South

Abandoned Housing

Andersen South

Security gatehouses
Valve House
Water Pump House
Emergency Generator
Water Supply
Water Storage
Water Pump House

Andersen South
Andersen South
Andersen South
Andersen South
Andersen South
Andersen South
Andersen South

Building Number(s)
222, 223, 224, 225, 226, 227, 228,
229, 230, 232, 234, 236, 238, 242,
244, 246, 248, 250, 290, 292, 1052*
300, 301, 302, 303,304, 305, 320, 322,
323, 324, 325, 326, 327, 328, 330,
331, 332, 333, 338, 340
245,247
680
681, 682
683
685
690
8153

Date of
Construction

NRHP
Eligible?

1948

No

1978

No

1990
1945
1945
1981
1968
1961
1987

No
No
No
No
No
No
No

Note: *Map number from Welch 2010 (not a facility number).

Construction activities associated with Alternative 1 would not affect the Pågat Site (site 66-04-0022),
which includes Pågat Village and Pågat Cave. Under this alternative, the range complex would be located
on the limestone plateau, west and more than 300 feet (91 m) in altitude above the Pågat site, and would
not be visible from the site. Consistent with the 2011 PA, access to the Pågat Site would not be affected
by construction.
Construction activities associated with Alternative 1 have the potential to directly impact culturally
important natural resources. The 2011 PA contains measures for coordinating with the SHPO and
concurring parties to contact traditional natural healers, herbal practitioners and traditional artisans
regarding identification and disposition of these important resources prior to construction (see 2010 Final
EIS, Volume 2: page 2-10; Volume 9, Appendix G, Chapter 4).
No historic properties or culturally important natural resources are anticipated in conjunction with utility
upgrades that would be associated with Alternative 1. The modification or replacement of existing
overhead electrical lines under Alternative 1 would not affect any known cultural resources. There are no
known NRHP-eligible properties or culturally important natural resources located in areas planned for
water or wastewater upgrades to support Alternative 1.
There are no historic properties located in the PDIA or PIIA for the proposed HG Range at Andersen
South. Therefore, no adverse effects to historic properties are anticipated due to construction of the HG
Range.
Operation
Operations associated with Alternative 1 could cause indirect adverse effects to historic properties as
discussed below. Final determinations of effect would follow the procedures in the 2011 PA. Following is
a discussion of potential adverse effects of operations associated with Alternative 1.
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The potential for direct effects within the SDZ would be limited to the risk of strikes from stray rounds
during Alternative 1 operations. The risk of such effects occurring is extremely low. The range would be
designed to contain live fire inside the range itself to minimize the probability of rounds landing in the
SDZ. The natural terrain would also serve to prevent direct effects in the SDZ, because the culturally
sensitive areas within the Alternative 1 SDZs are substantially lower in elevation than the site of the
range. Additionally, if a stray round were to escape the range, the chance of it hitting a historic property is
remote, given the size of the SDZ and dispersal of historic properties. For these reasons, the potential for
direct adverse effects as a result of range operations is de minimis.
Indirect adverse effects to NRHP-eligible archaeological sites from the operation of Alternative 1 could
result from changes affecting site integrity. For many types of archaeological sites (e.g., ceramic scatters,
rock alignments), auditory impacts associated with live-fire operations would not affect characteristics
that qualify them for the NRHP. An increase in noise associated with live-fire operations may adversely
affect historic properties for which solitude, quiet, or contemplation contribute to or define their
significance, such as TCPs. Under Alternative 1, small arms live-fire noise would be audible near four
NRHP-eligible sites that are located within the expanded noise contours. Average noise levels during
range operations are projected to increase from current levels to between 65 dB and 85 dB ADNL (see
Section 5.1.4, Noise). Three of the sites are a Pre-Contact artifact scatter and a rock alignment, while the
remaining site is Pågat Point, a potential TCP. At the Pågat Point site, anticipated noise levels could be
over 70 dB ADNL. Auditory impacts associated with range operations would not adversely affect the
integrity of the NRHP-eligible artifact scatters and rock alignment. Changes to the setting of the Pågat
Point site could be adverse, if the property is confirmed as a TCP. Final determinations of effect would
follow the procedures in the 2011 PA. Potential mitigation to reduce noise impacts as discussed in
Section 5.1.4, Noise, include the development of a detailed noise reduction plan, which may include
maintaining/enhancing dense foliage and/or constructing berms to mitigate noise.
An indirect adverse effect to the Pågat Site (GHPI Number 66-04-0022) from visual intrusions associated
with Alternative 1 could result from construction of an observation tower near the cliffline on the plateau
above this site. Final design characteristics of the tower, including height and location, would be
dependent upon topography and other environmental conditions. Based on the current preliminary
concept plan, the tower would be visible from the Pågat Site. The effect to the setting of the Pågat Point
site could be adverse. If this alternative is selected, a final determination of effect would follow the
procedures in the 2011 PA, including analysis in the TRRA and development of measures to avoid,
minimize, and mitigate adverse effects in the RMP. Consultation and additional design reviews would be
conducted to evaluate alternatives to reduce visual impacts to the extent practicable.
Operation of this alternative would not result in restricted access to the Pågat Site (GHPI Number 66-040022), which includes Pågat Village and Pågat Cave. Range complex operations under this alternative
could lead to increased population in the area, which could increase the risk of inadvertent damage. The
2011 PA includes a provision to provide Cultural Resources Awareness Training to all DoD personnel
and contractors in order to lessen the risk. The implementation of BMPs, and the institution of a
groundwater monitoring program at the range as described in Section 5.1.2.2, would ensure that the
groundwater and freshwater pools at the Pågat site would not be contaminated.
Summary of Impacts and Potential Mitigation Measures
Implementation of Alternative 1 could cause direct, adverse effects to three known NRHP-eligible sites.
Potential indirect adverse effects could occur to one NRHP-eligible site/potential TCP within the PIIA
from an increase in noise. Indirect adverse effects could occur to one additional archaeological
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site/potential TCP (the Pågat site, GHPI Number 66-04-0022) due to an increase in recreational
pedestrian traffic and visual intrusion from an observation tower. In addition, culturally important natural
resources could be directly impacted due to removal of limestone forest. The 2011 PA includes measures
to coordinate with SHPO and concurring parties to address appropriate treatment of these resources.
Under this alternative, adverse effects from construction would be fewer than any of the other LFTRC
alternatives. Adverse effects from operation could occur, but would be fewer than any of the other
alternatives. Refer to Section 5.7, Table 5.7-1 for a comparison of cultural resources impacts and potential
mitigation measures for each LFTRC alternative.
The 2011 PA, as discussed in Section 3.1.2., establishes a program alternative for complying with NHPA
Section 106 requirements for the overall relocation action. Broadly, the 2011 PA includes processes to
share information, consider views of the public, and develop mitigation measures when historic properties
may be adversely affected. The 2011 PA provides measures for mitigating adverse effects to NRHPeligible or listed archaeological sites, consulting on new projects and initiating additional identification
efforts, and resolving impacts due to loss of access to TCPs or culturally important natural resources.
More specifically, the 2011 PA established a process for the review and analysis of potential effects to
historic properties and other cultural resources for all alternative LFTRC locations. Beginning in October
2014, the DON consulted with the parties to the PA and the public on the TRRA, which provided
information about cultural resources potentially affected by the LFTRC alternatives carried forward in the
SEIS, consistent with PA Stipulation V.C.4. The TRRA provides information on potential adverse effects
resulting from the construction and operation of the LFTRC alternatives to support consultation with the
PA parties and the public. The DON will take all comments into account before reaching a final decision.
For any alternative selected in the ROD, the 2011 PA stipulates that an RMP will be prepared to address
effects from the construction and operation of the ranges. The RMP, developed in consultation with the
consulting parties, will stipulate measures to avoid, minimize, and mitigate adverse effects to historic
properties.
To the degree possible, direct and indirect impacts to historic properties and natural resources of cultural
importance would be avoided or minimized during the planning process. Consultation under the 2011 PA
would address potential adverse effects and alternatives to avoid adverse effects. Refer to Section 3.10 for
more information on definitions and procedures. If avoidance is not possible, Table 5.1.10-7 presents
potential mitigation measures to resolve adverse effects to historic properties and reduce impacts to
cultural resources resulting from the implementation of Alternative 1. With the implementation of these
measures and processes as outlined in the 2011 PA, it is expected that significant impacts, as defined
under NEPA, could be reduced to a level below significance.
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Table 5.1.10-7. Potential Mitigation Measures for Alternative 1 for Adverse Effects (NHPA) and
Impacts to Other Cultural Resources (NEPA)
NHPA Effects
Potential direct adverse effects to three historic
properties--NRHP-eligible archaeological sites from
construction and potential indirect adverse effects to
one NRHP-eligible site/potential TCP from changes in
use that degrade site integrity and one from visual
intrusions to the setting.
Potential indirect adverse effects to one NRHP-eligible
archaeological site/potential TCP from recreation use
and population increase.
NEPA Impacts

Potential impacts to culturally important natural
resources.

5.1.11

Mitigation
Development and implementation of the RMP to identify
specific measures to avoid, minimize, and mitigate direct
and indirect adverse effects to historic properties.
Conduct orientation briefs for DoD personnel to enhance
Cultural Resources Awareness and reduce the risk of
inadvertent damage.
Mitigation
Through the PA process, coordinate with the SHPO and
concurring parties to contact traditional natural healers,
herbal practitioners, and traditional artisans to provide an
opportunity to collect these resources consistent with
installation security instructions and safety guidelines prior
to construction.

Visual Resources

5.1.11.1 Affected Environment
A list and description of visual resources along Route 15 are provided in the 2010 Final EIS (Volume 2,
Chapter 13: Visual Resources, Section 13.1.2.11: Andersen South and Section 13.1.2.2 Non-DoD Land,
pages 13-24 to 13-31). Typical views from the Route 15 project area are provided on page 13-26 of the
above-referenced section in the 2010 Final EIS. The general visual quality of the area is moderately high,
with a moderate vividness, moderately high intactness, and moderately high unity. This visual quality is
summarized in Tables 13.1-5 and 13.1-6 of the 2010 Final EIS (Volume 2, Chapter 13: Visual Resources,
Section 13.1.2.5: Off-Base Roadways, pages 13-36 to 13-38). The high ratings reflect the forested areas
on either side of the roadway.
Alternative 1 includes realigning a portion of Route 15 through Andersen South, as described in the 2010
Final EIS. Approximately two-thirds of this new alignment would cut through the forested area. The
remaining one-third would run through an area that once served as military housing, which has since been
removed. Old roads and cleared areas remain in this area. Typical views for the project area are shown in
Photos 5.1.11-1 and 5.1.11-2.
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Photo 5.1.11-1. View of the existing Route 15 northbound
Source: AECOM 2010a

Photo 5.1.11-2. View of the existing Route 15 southbound
Source: AECOM 2010b

5.1.11.2 Environmental Consequences
Construction
During construction, activities and equipment would temporarily cause view obstructions where
recognized views currently exist. The direct visual impacts during the construction phase would be shortterm and less than significant.
Operation
The impacts on visual resources under Alternative 1 would be the same as those discussed in the 2010
Final EIS (Volume 2, Chapter 13: Visual Resources, Section 13.2.2: Environmental Consequences, pages
13-262 to 13-68). Clearing and grading for rerouting Route 15 and development of the live-fire training
range would result in moderate to substantial alteration of the existing landscape. As part of the new road,
two highway underpasses would be constructed on the portions of the road extending through Andersen
South. Public views would change from a primarily vegetated landscape to cleared views exposing berms
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and existing structures (including roadways, parking areas, fencing, and entry gates). Alternative 1 would
require the creation of a relatively large, cleared roadbed and shoulder area inland from the existing road,
resulting in a less natural topography and less mature vegetated appearance than currently exists at this
location.
As discussed in the 2010 Final EIS, the realignment of Route 15 inland, the need for grading, filling and
land clearing, and the need to excavate for the construction of two underpasses would result in the
significant alteration of the visual landscape. However, with the exception of a small portion of the new
road that would be built on private property at the north end, the majority of the new roadway would
traverse DoD property at Andersen South - lands currently not accessible to the general public.
While the visual landscape would be substantially altered during the construction phase, Alternative 1
would not result in significant negative visual impacts. Over time, the graded and replanted areas would
blend with the surrounding topography, and eventually, the surrounding vegetative cover as well. The
realigned Route 15 would traverse the same type of fast-growing scrub forest areas as those bordering the
existing road, and would produce the same type of visual experience as those from the current route.
Alternative 1 would have more of an impact to visual resources than Alternatives 2 or 5, but less of an
impact than Alternatives 3 and 4, because the long-term visual environment may not result in negative
impacts after construction and replanting are complete.
5.1.12

Ground Transportation

5.1.12.1 Affected Environment
The affected environment for ground transportation resources associated with Alternative 1 includes
transportation facilities internal to the site (range roadways and intersections). This section discusses
existing conditions and assesses how the operations and construction of Alternative 1 would potentially
affect transportation conditions for roadways and intersections within the LFTRC site. Impacts to off-base
(external) roadways and intersections are summarized in Section 6.1 of this SEIS.
5.1.12.2 Environmental Consequences
Potential ground transportation impacts addressed in this section are limited to elements of the proposed
action that could affect roadways internal to the LFTRC site. Potential ground transportation impacts to
off-base (external) roadways are addressed in Section 6.1 of this SEIS.
Construction
Potential construction impacts for Alternative 1 would be the same as those described in Section 4.1.12.2
for Alternative A. Potential direct and indirect impacts to ground transportation resources from
construction would be minimized with implementation of appropriate work zone traffic management
strategies and BMPs. Therefore, there would be less than significant short-term impacts to on-base
(internal) roadways.
Operation
Proposed access to Alternative 1 would be from Route 1 through the existing Andersen South access
road. An underpass under the relocated Route 15 would allow access to the internal range road network.
Alternate access would be via a second underpass under the Route 15 bypass. The proposed access
roadway network would avoid an increase in traffic on Route 15 and local roads. Additionally, the
location of Route 15 adjacent to the existing Andersen South Training Complex would facilitate transition
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from live-fire to non-live fire training and provide maximum efficiency for range maintenance and
management.
Active-duty Marine Corps personnel based on Guam would participate in various training courses at the
existing Andersen South Training Complex facility and at the proposed LFTRC. Normal range operations
require that trainees arrive before 7:00 a.m. and stay until late afternoon. Based on this schedule, trips to
the LFTRC would occur prior to the weekday morning peak hour (7:00 a.m. to 8:00 a.m.) and return trips
were conservatively modeled as occurring during the weekday afternoon peak hour (4:30 p.m. to 5:30
p.m.).
Transportation of UDP personnel to and from the LFTRC would be provided using passenger buses, as
UDP personnel would generally not be expected to have access to POVs. However, permanent party
officers and SNCOs would have the option to utilize POVs. Lower-ranked personnel would be required to
use GOVs to and from the LFTRC. Support staff assigned to the ranges may commute via POV or GOV.
It is assumed that a proportion of permanent party officers and SNCO’s would elect to drive a POV. In
addition to transporting personnel, transportation requirements include the movement of equipment and
ammunition to the LFTRC via MTVRs. Each range would also be required to have an emergency
response vehicle. A summary of daily transportation requirements for the LFTRC by vehicle type is
provided in Table 5.1.12-1, and represents the maximum potential adverse effect for traffic.
Table 5.1.12-1. Daily Marine Corps Training Trips
Training Course
LFTRC
Andersen South

Vehicle Type
Auto

Bus and MTVR

Delivery Truck

Emergency Vehicle

32
6

6
29

8
4

1
2

Legend: MTVR = Medium Tactical Vehicle Replacement.
Sources: FHWA 2013a, 2013b.

Approximately 32 privately-owned vehicles, 6 buses and MTVRs, 8 delivery trucks, and 1 emergency
vehicle would be added to the roadway network per weekday in support of training activities at the
proposed LFTRC. Each vehicle would make two trips: one trip to the training facility during off-peak
hours and one return trip during the weekday p.m. peak hour. A summary of the weekday afternoon peak
hour LFTRC-related traffic is provided in Table 5.1.12-2.
Table 5.1.12-2. Marine Corps LFTRC Training Trips - Weekday p.m. Peak Hour
LFTRC
Vehicles
Passenger Car Equivalents

Auto
16
16

Vehicle Type
Bus and
Delivery
MTVR
Truck
3
4
9
12

Emergency
Vehicle
1
1

Total
24
38

Legend: MTVR = Medium Tactical Vehicle Replacement.
Notes: Buses, MTVRs and delivery trucks are assigned a primary constituent element of 3.0 to account for their size and
acceleration relative to passenger cars.
Sources: FHWA 2013a, 2013b.

As shown in Table 5.1.12-2, training requirements at the LFTRC would result in the addition of
approximately 38 trips (passenger car equivalents) to the roadway network during the weekday afternoon
peak hour.
Under any of the proposed LFTRC alternatives, construction of new internal roadway facilities and entry
control facilities would be required. The proposed action includes construction of internal roadways and
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entry control facilities that would be implemented by the DoD. The internal range roadways and
intersections have been designed to accommodate the expected travel demand on the facilities.
Specifically, internal range roadway segments and intersections would operate at acceptable LOS (LOS
A, B, C, D, or E) under future year (Year 2030) conditions with the proposed action.
The proposed action would not result in a direct, long-term significant impact to internal (range) roadway
segments or intersections because the proposed action would not:



For roadway segments and intersections - cause a roadway segment or intersection operating at
acceptable LOS (LOS A, B, C, D, or E) to degrade to unacceptable LOS F.
For roadway segments - add 5% or more to the total directional peak hour volume (measured in
passenger car equivalents) and result in unacceptable LOS F.

For intersections - add 50 or more peak hour trips (measured in passenger car equivalents) and result in
unacceptable LOS F.
5.1.13

Marine Transportation

5.1.13.1 Affected Environment
The Route 15 LFTRC alternative location and orientation would result in an SDZ that encompasses an
area of approximately 2,805 acres (1,135 ha) of the Pacific Ocean off the southeast coast of Guam. The
Alternative 1 SDZ would not cross into a designated shipping lane.
5.1.13.2 Environmental Consequences
Construction for the project takes place on shore with no in-water or coastal components; therefore, there
would be no impacts to marine transportation during construction. The area of the SDZ would be closed
to all vehicle traffic on an intermittent basis, in accordance with 33 CFR 334, to allow uninterrupted
training. The short-term nature of the closure and the location of the SDZ away from marine shipping
lanes would result in a less than significant impact on marine transportation during operation of the
LFTRC.
In order to ensure that watercraft are not at risk of accidentally entering the SDZ and being struck by
projectiles fired from the firing ranges, designated military personnel, trained in the use of sighting
equipment, would observe the SDZ and nearby waters for vessel traffic. Two proposed Range
Observation Towers would give observers an unobstructed view to survey the SDZ for vessels before and
during live-fire exercises. Live-fire training would cease if a vessel entered the SDZ and resume only
when the SDZ was cleared. Cessation of live-fire via observer notice would minimize the risk of a vessel
being struck by projectiles. The SDZ area would be identified on nautical charts, but would not be
physically marked on the ocean surface. Standard operating procedures would be implemented to notify
mariners of training activities and ensure that the SDZ is cleared of vessels prior to live-fire training. The
direct and indirect short- and long-term impacts would be less than significant.
5.1.14

Utilities

5.1.14.1 Affected Environment
Electrical Power
The electrical utility near Alternative 1 consists of an existing local GPA power distribution system. The
existing system is a 13.8 kV overhead distribution line. These distribution lines serve Marbo Booster
Pump Station No. 3 and other areas of Andersen South.
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The HG Range would be in one location at Andersen South for all LFTRC alternatives. The electrical
utility in this area consists of DoD overhead 3-phase 13.8 kV distribution lines, the DoD owned Marbo
Substation northeast of the HG Range, and the GPA-owned Marbo Combustion Turbine, which is
adjacent to the Marbo Substation. The combustion turbine has not been used in approximately 10 years.
The substation is operating, but typically unoccupied. These items are within a security fence.
Potable Water
The potable water system near Alternative 1 includes elements of the DoD water transmission and
distribution system. This existing functioning system consists of underground water lines, manholes,
Marbo Booster Pump Station No. 3, and Marbo Tank No. 4 (460,000 gallons [1,741,289 liters]). The DoD
water distribution system at the Andersen South abandoned housing area was also abandoned. Due to
elapsed time and lack of use and maintenance, this distribution system within the Andersen South
abandoned housing area is deemed unusable and unsalvageable. There is a water main on the road to the
former Andersen South housing area from Route 1 to the north, but it is capped at the point of entrance to
Andersen South. The GWA has an existing active water line along Route 15.
The HG Range would be in one location at Andersen South for all LFTRC alternatives. There is a raw
water line buried in the east/west road to the north of the proposed location of the HG Range. This line
collects water from existing groundwater production wells. There are also fire hydrants along that same
road. There are no potable water lines near the HG Range.
Wastewater
There is currently no wastewater collection system within the specific Alternative 1 area limits, including
the location for the HG Range.
The HG Range would be in one location at Andersen South for all LFTRC alternatives. The closest
available operating sewer line for Alternative 1 is to the north along Route 1 and is a GWA asset.
Solid Waste
There are no solid waste facilities near Alternative 1.
The HG Range would be in one location at Andersen South for all LFTRC alternatives. There are no solid
waste facilities near the HG Range.
Information Technology and Communications
There is no DoD IT/COMM infrastructure near Alternative 1. There may be commercial IT/COMM
routing lines near this alternative, most likely along Route 15.
The HG Range would be in one location at Andersen South for all LFTRC alternatives. There is no DoD
IT/COMM infrastructure near the HG Range. Also, there are no known IT/COMM commercial utilities
near the HG Range.
5.1.14.2 Environmental Consequences
Electrical Power
There are electrical power system elements along Route 15 within Alternative 1 that would require
relocation along with the rerouting of Route 15. This would have direct, short-term impacts on current
customers consisting of potential limited power outages during construction. Power outages would be
addressed through construction phasing or the use of temporary generators where necessary, which would
minimize downtime. The electrical power requirements of the LFTRC facilities would be small (less than
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50kW), and thus would have limited impact on the current system or current power customers. The
proposed electrical improvements for Alternative 1, as described in Sections 2.5.4.1 and 2.5.4.6 (for HG
Range), have been developed to meet the requirements for the proposed action.
The HG Range would be in one location at Andersen South for all LFTRC alternatives. The power
demand from the HG Range would be minimal, so there would be a less than significant direct, long-term
impact on the system or current power customers.
The short- and long-term direct impact associated with LFTRC Alternative 1 on the electrical utility
would be less than significant, both during construction and in operation.
Potable Water
The proposed water system improvements for Alternative 1 as described in Chapter 2 of this SEIS (for the
HG Range) have been developed to meet the requirements for the proposed action. The Range
Maintenance Building and the KD Rifle/KD Pistol Range Administrative Building are the only LFTRC
facilities requiring water service. A fire hydrant would also be provided for filling range fire fighting
vehicles and general fire protection. The potable water demand of the LFTRC would be very small,
estimated at an average daily demand of 26,520 gallons per day (100,389 liters per day). Therefore, a less
than significant direct, long-term impact on the current DoD water system would occur.
The GWA existing active water line running along Route 15 would need to be realigned with Route 15
construction. Construction practices would be utilized to minimize short-term, direct impacts to the users
of this water line. Users could experience short-term water outages as the new routing is switched over to
the existing routing. This section of water line would then be new, providing long-term benefit over the
current condition of the existing line.
The HG Range does not require water service and there are existing fire hydrants nearby at the Andersen
South location. There would be no impact on the potable water resource for this range.
Therefore, short- and long-term, direct impacts associated with Alternative 1 to the potable water utility
would be less than significant, both during construction and in operation.
Wastewater
The proposed wastewater collection system improvements for Alternative 1, as described in
Sections 2.5.4.1 and 2.5.4.6 (for HG Range), have been developed to meet the requirements for the
proposed action. The only LFTRC facility requiring sewer service would be the Range Maintenance
Building and the KD Rifle/KD Pistol Range Administrative Building that have an estimated wastewater
flow of less than 0.01 MGd (0.038 MLd). A new sewer line would be installed and tied into the existing
GWA sewer line along Route 1. The estimated sewer flow demand is minimal and would be a less than
significant long-term, direct impact. During construction, short-term service outages could occur while
the new sewer line is tied into the existing sewer line. With careful planning these potential outages would
be minimized. All other LFTRC facilities, including the HG Range, would be provided with portable
toilets. These toilets would require periodic emptying, with the sewage then being taken to one of the
existing WWTPs for treatment and disposal. The estimated sewage amount is minimal and would not
impact the current wastewater resource.
Therefore, short- and long-term, direct impacts associated with Alternative 1 to the wastewater utility
would be less than significant both, during construction and in operation.
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Solid Waste
The proposed solid waste improvements for Alternative 1, as described in Sections 2.5.4.1 and 2.5.4.6
(for HG Range), have been developed to meet the requirements for the proposed action. The estimated
long-term solid waste generation for LFTRC operations is minimal, and this additional solid waste would
not impact current waste collection, handling, or disposal operations. Suitable solid waste collection
containers would be provided within the LFTRC, where required. The solid waste would be periodically
collected, handled, and transported to the main cantonment transfer station.
There would be a short-term, direct impact to the solid waste handling effort during the utilities and site
improvements (U&SI) construction involving the generation of green waste from clearing and grubbing
the range areas and roads, as well as the generation of C&D debris waste. The DON updated the Final
Comprehensive Construction and Demolition and Solid Waste Management Plan for Guam Military
Relocation, including the green waste management sections. The Utilities and Site Improvement (U&SI)
contractor would be required to process/compost green waste on-site. As part of construction waste
management, contractors would be required to submit a green waste processing/composting plan to the
DON and obtain required solid waste permits for green waste processing and composting from GEPA.
The DON would review the contractors’ project-specific waste management plans prior to their submittal
to GEPA and would provide oversight during the construction. C&D debris generated during the buildup
would be handled by the U&SI contractors at a designated laydown area. The U&SI contractor would be
required to divert all the green waste and a minimum 60% of the C&D debris from disposal. The largersized green waste consisting of trees and stumps would be processed into mulch and the smaller-sized
green waste would be processed into compost. The C&D debris would mainly consist of concrete that
would be crushed and used as lower-graded aggregate. Construction and demolition debris would be
processed for reuse or disposed in permitted facilities in accordance with all regulatory requirements,
EOs, and DoD requirements.
The DON proposes to explore ways to resolve key solid waste issues, specifically the status of the Naval
Base Guam Landfill permit and handling of special wastes not accepted at Layon Landfill, through the
Solid Waste Working Group that was established with USEPA and GEPA on July 24, 2014. During the
September 19, 2014 meeting of the Solid Waste Working Group, GEPA indicated that they will formally
respond to DON correspondence with regards to issues relative to the Naval Base Guam Landfill. The
Layon Landfill and the permitted private hardfill facilities are operating within their regulatory
requirements. The proposed action would be in compliance with all applicable GEPA solid waste permit
terms and conditions that routinely include specific measures to protect human health and the
environment. All other projects on Guam would utilize permitted solid waste management and disposal
facilities. The Layon Landfill and the permitted private hardfill facilities are operating within their
regulatory requirements. The proposed action would be in compliance with all applicable GEPA solid
waste permit terms and conditions that routinely include specific measures to protect human health and
the environment. All other projects on Guam would utilize permitted solid waste management and
disposal facilities.
Therefore, short- and long-term, direct impacts associated with LFTRC Alternative 1 to the solid waste
utility would be less than significant, both during construction and in operations.
Information Technology and Communications
The proposed IT/COMM infrastructure for Alternative 1, as described in Section 2.6, has been developed
to meet the requirements for the proposed action. Because there are no existing IT/COMM resources near
this LFTRC alternative, there would be no impacts to existing IT/COMM services. There would be inter-
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base connectivity required for DoD IT/COMM, as discussed in Section 2.6. Installation of these
IT/COMM lines could cause temporary service disruptions to current IT/COMM users, but would be for
minimal time durations. New duct banks for Alternative 1 that would be installed include a duct bank of
six 4-inch (10-cm) conduits interconnecting the LFTRC range facilities, including the HG Range.
Therefore, short- and long-term direct impacts associated with Alternative 1 to the IT/COMM utility
would be less than significant, both during construction and in operation.
5.1.15

Socioeconomics and General Services

Most issues and impacts associated with socioeconomics encompass the entire proposed action (i.e.,
cantonment/family housing and LFTRC development, increased population), and do not vary with site
alternatives. Accordingly, the impact discussion in Section 4.1.15 of this SEIS applies for all of the
LFTRC alternatives and is incorporated here by reference. Land acquisition, however, is unique to the
LFTRC alternatives, and the amount of land to be acquired varies by alternative. Therefore, this section
focuses exclusively on the socioeconomic and sociocultural impacts associated with land acquisition
under Alternative 1 (with the exception of the HG Range, which would not require land acquisition).
5.1.15.1 Affected Environment
Table 5.1.15-1 shows baseline data for land that would be acquired for the Route 15 LFTRC alternative.
A total of 896 acres (362.6 ha) of land would be acquired by the federal government. Most of the land
(676 acres, 273.6 ha) is currently managed by the CLTC and an additional 197 acres (80 ha) are managed
by the GALC. The remaining 23 acres (9.3 ha) are owned by GovGuam. No privately-owned land would
be acquired under Alternative 1.
Table 5.1.15-1. Potential Changes Due to Land Acquisition, Route 15 LFTRC - Alternative 1
Potential Increase in Federal Land
Private Land Potentially Acquired
GovGuam Land Potentially Acquired
Guam Ancestral Land Commission Land Potentially Acquired
Chamorro Land Trust Commission Land Potentially Acquired
Unknown Ownership Land Potentially Acquired
Number of Lots Potentially Acquired
GovGuam Lots Potentially Acquired
Guam Ancestral Land Commission Lots Potentially Acquired
Chamorro Land Trust Commission Lots Potentially Acquired
Private Lots Potentially Acquired
Unknown Lot Ownership

Acres (ha)
896 (362.6)
0
23 (9.3)
197 (80)
676 (273.6)
0
Lots
7
3
1
3
0
0

Table 5.1.15-2 shows existing land use in the Route 15 acquisition area. Land use on the Route 15 parcel
is primarily undeveloped in a natural state (73.2%). The developed site raceway park (14%), quarrying
resource extraction use, and pre-development site clearing (3.4%) make up most of the remainder.
Approximately 13 acres (5.2 ha) are currently used as a road corridor and 3 acres (1.2 ha) are used for
subsistence family agriculture.
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Table 5.1.15-2. Existing Land Use - Route 15 LFTRC - Alternative 1
Type of Land Use
Total Land
Undeveloped Site in Natural State
Developed Site Raceway Park
Quarrying Resource Extraction Use
Pre-Development Site Clearing
Road Corridor
Subsistence Family Agriculture

Acres (ha)
896 (362.6)
654 (264)
126 (51)
68 (27.5)
30 (12)
13 (5.2)
3 (1.2)

% Total Acreage
100%
73.2%
14%
7.6%
3.4%
1.5%
0.3%

Information in Table 5.1.15-3 was provided by GBSP. It shows that the U.S. federal government owns
35,939 acres (14,544 ha) of land on Guam which is approximately 27% of total land on Guam. The DoD
has custody and control of most of the federal lands, but there are approximately 1,100 acres (445 ha) of
federal land under the custody and control of other agencies, including the NPS, U.S. Postal Service, and
the National Weather Service.
Table 5.1.15-3. Summary of Guam Land Ownership
Acres (ha)
134,447 (54,543)
72,957 (29,525)
25,581 (10,352)
35,939 (14,544)
34,839 (14,099)
1,100 (445)

Total
Private
GovGuam
Federal
DoD Custody and Control
Non-DoD Custody and Control

% of Acreage
100%
54%
19%
27%
25.9%
0.8%

Table 5.2.15-4 shows GovGuam property tax revenues collected for FY 2011. These revenues accrue to
the GovGuam general fund. In FY 2011, GovGuam collected a total of $20.1 million in property tax
revenues.
Table 5.1.15-4. GovGuam Property Tax Revenues, FY 2011
FY 2011
$20,147,143

Property Tax Revenues

The CLTC has provided a commercial license to the Guam International Raceway Park for a term of 20
years, beginning in 1998, to operate on CLTC land. Table 5.1.15-5 shows the rent schedule for the
raceway park. During the years 2015 through 2018, the portion of the term of the lease that would
coincide with the proposed action, GovGuam is scheduled to earn approximately $192,000.
The Raceway Park also operates a coral quarry and shares 50% of the profits with the CLTC. Based on
information in the CLTC Performance Audit published in 2005, quarry operations provide the CLTC with
approximately $70,000 per year. Over the 2015 to 2018 period that remains on the lease, which would
coincide with the timing of the proposed action, GovGuam is scheduled to earn approximately $280,000
in association with quarrying revenues.
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Table 5.1.15-5. Guam Raceway Park Rental Fee Schedule
Years
1998 - 1999
1999 - 2000
2000 - 2001
2001 - 2002
2002 - 2003
2003 - 2008
2008 - 2013
2013 - 2018

Monthly Rate
Waived
Waived
$1,000
$2,000
$3,000
$3,300
$3,630
$4,000
Total

Total Payments
$0
$0
$12,000
$24,000
$36,000
$198,000
$217,800
$240,000
$727,800

Source: Guam Office of Public Accountability 2005.

5.1.15.2 Environmental Consequences
The DON is required to comply with federal land acquisition laws and regulations, which 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.
The Uniform Relocation Assistance and Real Property Acquisition Policies for Federal and Federally
Assisted Programs Act of 1970 (hereinafter the “Uniform Act”), as amended and as enacted through
P.L. 91-646, is an important policy that applies to anyone affected by proposed federal land acquisition.
This Act 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. By law, the
federal government is required to offer property owners “just compensation” for their property, which is
based on “fair market value” of the property. Fair market value is determined through a federal real
property valuation appraisal. The estimated fair market value is used as the basis for acquiring estimates
of just compensation. An estimate of just compensation must be established before any property
negotiations begin.
Any acquiring agency wishing to begin the process of property appraisal is required to first inform the
public. Property owners must be notified that their property is under consideration for acquisition, advised
of their legal protections during the process, and invited to accompany the property inspection by an
appraiser. This is the initial opportunity for property owners to begin a dialogue with the acquiring agency
whereby the owner can confirm ownership and other interests in the property, point out unique amenities,
and identify improvements.
Sometimes acquiring agencies do not require the acquisition of entire properties. This is referred to as a
partial acquisition. If a partial acquisition creates an “uneconomic remnant,” the agency is required to
offer to purchase those remnants. In addition, if partial acquisitions cause damages to remaining
properties, amounts offered as compensation should include, as a separate line item, compensation for the
damages to the remaining property.
Once negotiations have been completed, a property owner is not required to surrender the property until
the agreed purchase price is paid by the acquiring agency. Only exceptional cases warrant right-of-entry
for the agency prior to making payment, and only upon approval of the owner.
In addition to paying fair market value, the Uniform Act prescribes certain benefits for eligible occupants
impacted by federal property acquisitions, including assistance in finding acceptable replacement housing
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or business location; the payment of moving and other incidental and miscellaneous expenses; and, as
needed, certain supplemental payments for increased housing or rental costs at a replacement location.
While the government is authorized to acquire property through its powers of eminent domain
(condemnation), it has been the consistent policy of the DON to acquire real estate through negotiation
with owners. Even with a negotiated sale or lease however, “friendly” condemnation may be necessary to
clear problems with title. The DON would comply with all applicable laws and regulations, including the
Uniform Act.
In general, assuming voluntary sale or lease of property and conformance with land acquisition BMPs,
land acquisition impacts from both a socioeconomic and sociocultural perspective would not be
considered significant. Should condemnation be necessary as a last resort, while the landowner would be
made economically whole by payment of fair market value, such an occurrence could represent an
adverse sociocultural impact for that individual landowner. Such instances are expected to be extremely
rare or nonexistent during implementation of this proposed action, and collectively would not represent a
significant impact.
Socioeconomic and Sociocultural Impacts
Potential impacts associated with land acquisition could affect individual property owners, occupants, the
surrounding community, and GovGuam. Economic impacts presented in this section are total impacts, so
they include impacts that would be generated by the proposed action both directly and indirectly.
Individual owners and occupants might be impacted from an economic perspective or a sociocultural
perspective. Economic impacts associated with land acquisition are those that are purely financial.
Sociocultural impacts associated with land acquisition are less tangible and are presented broadly in this
section under the assumption that conceptual frameworks such as social disarticulation and cultural
marginalization (the deterioration of social structures, networks, or belief systems), and social and
psychological marginalization, and stress and anxiety (a person’s loss of confidence in society and
themselves, feelings of injustice, and reduced social status) are valid (see Appendix D, Section 5.2.2 for
more detail).
Individual Owner/Occupants
None of the potentially acquired lots at Alternative 1 are privately owned.
Guam International Racing Federation, a CLTC licensee, operates a raceway park that would be affected
by land acquisition associated with Alternative 1. If the lease and license are still current at the time of
acquisition, the raceway park land use would not be compatible with uses associated with the proposed
action. Also, the acquisition of the Route 15 parcel would impact quarrying operations currently operating
on those lands, which would be difficult to relocate due to the specific geological requirements associated
with quarry operations.
With regard to sociocultural impacts, this alternative would require the acquisition of seven separate lots,
all of which are owned by government entities (GovGuam, GALC, and CLTC). Of the lots required, none
are privately owned.
Community
Recreation sites within the vicinity of the Route 15 parcel include Guam International Raceway, Marbo
Cave, Pågat Trail, Pågat Cave and Village (and Cultural Site), and Taguan Trail. While the revised SDZ
avoids direct impacts to Pågat Village and Pågat Cave, there are still potential indirect impacts from firing
range noise that could lessen visitor enjoyment of these recreational resources. Also, the Route 15 LFTRC
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alternative has been designed to avoid impacting Pågat Village, Cave, and Trail, primarily through the
redesigned and reduced footprint for the SDZ both on land and over water.
The Route 15 parcel is classified for agricultural use. However, there are no designated prime farmlands
(i.e., lands which are best suited and available for growing crops). Therefore, there would be no impact to
agriculture from the loss of prime farmlands.
With regard to sociocultural impacts, the addition of an estimated 896 acres (362.6 ha) of federal land on
Guam would be considered by some citizens to be an adverse impact due to the current extent of federal
land that is under DoD custody and control (approximately 25.9% of all land on Guam, see
Table 5.1.15-3), which would increase to 26.5% with acquisition of the Route 15 parcel. However,
because of the DON’s commitment to the concept of “net negative,” 8 by the end of the Marine Corps
relocation there would be no net increase in federal land under the custody and control of the DoD.
Implementation of this alternative would require the closure of Guam International Raceway, resulting in
significant direct long-term impacts to recreational resources and less than significant indirect long-term
economic impacts related to a potential reduction in tourism. There would also be adverse indirect longterm impacts from a sociocultural perspective due to the potential for the loss of the raceway park to
deteriorate social networks. Because groups of people currently use the raceway park for social
gatherings, if these gatherings at the raceway park ceased then the related social networks may lose
cohesiveness.
Government of Guam
If there is land acquisition of the Route 15 parcel and the Raceway Park license fees are lost, CLTC
would stand to lose $192,000 from 2015 to 2018. In addition, if coral quarry operations also ceased in
2015 due to land acquisition, the CLTC would lose a projected profit sharing revenue of $280,000 from
2015 to 2018, based on past revenue stream. Total lost income to the CLTC (between 2015 and 2018),
combining lost Raceway license fees and lost profit share from coral quarry operations is a projected
$472,000. Because the land acquisition process would compensate for highest and best use, there would
be no impact to GovGuam associated with this loss of revenue.
5.1.16

Hazardous Materials and Waste

5.1.16.1 Affected Environment
The ROI for hazardous materials and waste includes the Air Force and privately-owned properties
proposed for development of the LFTRC. Air Force properties include Andersen South and privatelyowned lands located east of Route 15 between Pågat Cave and AAFB.
Hazardous Materials Management
Route 15 Site
A Phase I Environmental Site Assessment was performed on the site (see hazardous waste management
discussion below) and no other potential sources of hazardous materials were in any of the databases
searched within the ASTM-specified search distances. However, hazardous materials, predominantly

8

"Net negative" refers to the February 7, 2011 commitment by the Under Secretary of the Navy that the DoD would have a
smaller footprint on Guam at the end of the Marine Corps realignment process (Under Secretary of the Navy 2011).
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POLs, are anticipated to be present at the raceway. No underground storage tanks are known to occur on
the site.
Andersen South Hand Grenade Range
No hazardous materials are known to be stored in the area of Andersen South proposed for development
of the HG Range under this alternative.
Hazardous Waste Management
Route 15 Site
No recognized environmental conditions were identified on the site in the Phase I Environmental Site
Assessment report. However, AAFB is a current National Priorities List site. Andersen South, Marbo
Annex is part of the AAFB National Priorities List site and is located on one of the northwest adjacent
properties. Because this site is a current National Priorities List site and portions of the site are within
1.0 mile (1.6 km) of the subject property, additional investigations have been conducted and have
determined that this site has not impacted the Route 15 property (Air Force 2009).
Limited amounts of hazardous waste, predominantly POLs, are anticipated to be present at the raceway
due to the nature of the activities conducted there.
Andersen South Hand Grenade Range
The affected environment at Andersen South with regards to hazardous waste management would be the
same as described in Section 3.16.1 of this SEIS. No hazardous materials storage or hazardous waste
accumulation areas are located in the area of Andersen South proposed for development of the HG Range.
Contaminated Sites
Route 15 Site
Two Areas of Concern (AOC) (AOC 46 and AOC 47) were identified within the vicinity of the Route 15
property and are attributed to AAFB (Figure 5.1.16-1).
AOC 46 is the former location of vehicle batteries. AOC 47 was a number of separate locations where
uncontrolled surface dumping occurred including: automobiles, household debris, household appliances,
metal debris, electronic equipment, and a soil pile. These sites have been determined to have no effect on
the Route 15 property (Air Force 2009).
Additional areas of contamination may be present at the raceway as a result of leaks and spills of POLs
during raceway activities (NAVFAC Pacific 2010a).
Andersen South Hand Grenade Range
There are several IRP sites and AOCs located on Andersen South. However, because the development of
the HG Range would impact a relatively small area, only one AOC, AOC-64 - SWMU 42C Battery Shop,
has the potential to be affected (Figure 5.1.16-1). This active site is associated with the Marbo Power
Plant and is described in detail in the 2010 Final EIS (Volume 9: Appendices, Appendix G: EIS Resource
Technical Appendix, Chapter 3: Hazardous Materials and Waste Resources, Table 3.6-22 Summary of
Applicable SWMUs and AOC Sites on AAFB, page G-3-38 to G-3-43).
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Toxic Substances
Route 15 Site
There are numerous structures located on the Route 15 site that may be affected by the proposed
development of Alternative 1. Any structure constructed prior to 1978 may contain LBP, ACM and
PCBs.
Andersen South Hand Grenade Range
The proposed HG Range would include an approximately 1.0 acre (0.4 ha) area that would be developed
as an HG training complex for the M67 fragmentation hand grenade. An additional 1.0 acre (0.4 ha)
training area would be developed adjacent to the range. The area proposed for development of the LFTRC
does not appear to contain any structures. Therefore, LBP, ACM, and PCBs are not likely to be present.
Radon
According to the USEPA, Alternative 1 is located in an area classified as Zone 1 for Radon, indicating
average indoor radon levels of greater than 4 pCi/L.
5.1.16.2 Environmental Consequences
Construction
Hazardous Materials and Waste
Construction activities would result in a short-term increase in the use of hazardous materials and
generation of hazardous waste that would cease at the completion of construction activity. The majority of
the hazardous materials expected to be used are common to construction and include diesel fuel, gasoline,
and propane to fuel the construction equipment; hydraulic fluids, oils, and lubricants; welding gases;
paints; solvents; adhesives; and batteries. However, the increase in hazardous materials would be handled
and waste disposed per the applicable BMPs and SOPs identified in the 2010 Final EIS. Adherence with
applicable BMPs and SOPs would reduce the likelihood and volume of accidental releases, allow for
accelerated spill response times and enable timely implementation of cleanup measures, thereby
minimizing potential impacts to the environment. Therefore, the increase in volume would result in less
than significant impacts (see Volume 2, Chapter 17: Hazardous Materials and Waste, Section 17.2.2
Alternative 1, Table 17.2-3: Summary of BMPs and SOPs, pages 17-141 to 17-43 and Volume 7,
Chapter 2: Overview of Best Management Practices and Proposed Mitigation Measures, Section 2.1: Best
Management Practices on Guam and Tinian, Table 2.1-1. Summary of Key Best Management Practices
[Guam and Tinian], pages 2-4 to 2-23). Adherence to applicable BMPs and SOPs (e.g., erosion control,
routine inspections, employee training) would reduce the likelihood and volume of accidental releases,
allow for accelerated spill response times and enable timely implementation of cleanup measures, thereby
minimizing potential impacts to the environment.
Should there be a need to import off-island earthen materials, all GEPA, Department of Agriculture, and
local rules and regulations would be followed.
Construction and demolition contractors would be required to comply with all applicable requirements
concerning handling of construction-related hazardous substances. Hazardous materials associated with
construction activities would be delivered and stored in a manner that would prevent these materials from
leaking, spilling, and potentially polluting soils, ground and surface waters in accordance with applicable
federal, state, and local regulations. Public transportation routes would be utilized for the conveyance of
hazardous materials to the construction site. Transportation of all materials would be conducted in
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compliance with the Department of Transportation regulations. Therefore, less than significant direct or
indirect impacts would occur from the short-term increase in the use, transport, storage and handling of
hazardous materials and waste during construction.
Construction and demolition activities associated with this alternative would have no long-term impact on
the management of hazardous materials at DoD facilities on Guam. Hazardous materials would continue
to be managed under established hazardous material SOPs.
Contaminated Sites
Contaminated sites identified under this alternative were determined to either be outside of the proposed
construction area and would have no impact on-site conditions, or have been investigated and determined
to pose no risk to human health or environmental receptors. Therefore, there would be no direct or
indirect impact to IRP/MMRP sites under this alternative during construction.
Toxic Substances
There are numerous structures located on the Route 15 site that may be affected by the proposed
development of this LFTRC alternative. Any structure constructed prior to 1978 may contain LBP, ACM,
and PCBs. Any facility known or suspected to contain LBP, ACM, and PCBs would be properly
surveyed, handled, and materials disposed of in accordance with existing laws and regulations, to ensure
there would be less than significant direct or indirect impacts to human health and the environment.
Because the proposed construction areas are located in a USEPA Radon Zone 1, it is possible that new
buildings, facilities, and structures could encounter radon intrusion. To minimize this impact, radon
resistant construction techniques and abatement systems would be incorporated into the building/facility
designs. Therefore, less than significant direct or indirect impacts would occur during construction or
operations.
Operation
Hazardous Materials
Live-fire training ranges would experience a long-term increase in the use of hazardous materials from
expended training materials resulting from proposed new training. Amounts of expended training
materials would increase in rough proportion to the overall increases in these training operations.
Activities associated with firing range operations would result in increased hazardous materials in the
form of heavy metals. Furthermore, firing range activities would require the use of military transport
vehicles and hence a long-term increase in the usage of fuels and POL. It is estimated that firing range
operations would result in a long-term increase to the Guam hazardous material disposal rate (2% of the
known rate from Marine Corps training on Okinawa), or approximately 640 pounds (290 kg) annually
(DRMO Okinawa 2009). For purposes of the impact analysis, it was assumed that the increased volumes
of hazardous materials that were considered in the 2010 Final EIS analysis would be reduced because of
the generally reduced amount of range operations required for the downsized personnel relocation
reflected in this SEIS. The overall reduction in increased use of hazardous materials from range
operations under the SEIS alternatives, as compared to the 2010 Final EIS, would be dependent on a
variety of factors and cannot be quantified based on available information. Although reduced relative to
the 2010 Final EIS volumes of hazardous materials, range operations under Alternative 1 would still
represent a substantial long-term increase in the volumes of hazardous material relative to baseline
conditions.
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Depleted uranium munitions would not be utilized for live-fire training. MCs, in particular heavy metals
(lead, nickel, chromium, cadmium, and copper), tend to accumulate in surface soils because of their
generally low solubility and their elemental nature. They may oxidize or otherwise react with natural
substances, but do not break down in the manner of organic compounds. Therefore, the volume of
expended material within the training areas may gradually increase over time (NAVFAC Pacific 2008).
The training range areas under this alternative have limited natural surface waters (see Section 5.1.2,
Water Resources). However, range operations under Alternative 1 have the potential to leach MCs to the
groundwater. To minimize this potential, range management BMPs would be implemented, as listed in
Section 2.8 of this SEIS. As indicated in the 2010 Final EIS, the Route 15 project area overlies the
Mangilao Basin and a small portion of the Yigo Basin of the NGLA. Because the NGLA is used as the
sole source for drinking water, prior to the construction of the range, site inspection and
design/construction information, data from the site survey (preceded by installation of four wells at the
NWF LFTRC with associated groundwater sampling and aquifer testing as needed), as well as actual
munitions loading data will be provided to the REVA and ORC programs.
The site specific data will be used by those programs to determine the frequency of monitoring and range
clearance. For the REVA Program, the site specific data will be used to evaluate the potential impacts to
reach potential receptors. This will allow the REVA program to determine whether follow-on actions are
required (example: sampling, additional studies, etc.) and the frequency of any further evaluations. REVA
will use conservative assumptions and site specific data as available to determine if modeling can be
performed for lead components. Monitoring of the ranges for MCs migrating off-range will be based on
the outcome of the assessment that is conducted at a minimum every 5 years. The ORC program not only
considers the site-specific data and REVA data, but also safety and sustainability considerations in their
assessments to determine the frequency of range clearance.
Munitions constituents associated with small arms ammunition commonly used at operational ranges
include lead, antimony, copper, and zinc. Lead is the primary munitions constituent indicator for small
arms ranges because lead is the most prevalent (by weight) constituent associated with small arms
ammunition. No specific quantitative conclusions can be made regarding the fate and transport of lead,
because lead is geochemically specific regarding its mobility in the environment. Site-specific conditions
are required (i.e., geochemical properties) in order to quantitatively assess lead migration. Site-specific
geochemical properties are only identified via sampling and cannot be observed physically. Without sitespecific physical and chemical characterization, lead cannot effectively be modeled using fate and
transport modeling. The scientific community has established that metallic lead (such as recently fired,
un-weathered bullets and shot) generally has low chemical reactivity and low solubility in water and is
relatively inactive in the environment under most ambient or everyday conditions. However, a portion of
lead deposited on a range may become environmentally active if the right combination of conditions
exists.
As indicated in the above paragraphs, a site inspection and site assessment will be completed at the range
and the site-specific information provided to the REVA Manager. The REVA manager will utilize this
site-specific information in their assessments of the range, which begin the first year of range operation.
Assessing small arms ranges first involves defining and documenting its physical and environmental
conditions, as well as how the range is utilized and maintained. The assessment process involves a review
of possible factors that can influence the potential for lead to migrate off range including range use and
management (source), surface water, groundwater and soil conditions, pathways and receptors (including
but not limited to people, sensitive and endangered species). Upon review, if factors or a combination of
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factors are found to exist that would indicate possible lead migration, REVA program managers consider
sampling appropriate media, identifying and implementing BMPs adjustments or taking other steps as
required.
The LFTRC and HG Range would be managed in accordance with current Marine Corps range
management policies and procedures, which are designed to ensure the safe, efficient, effective, and
environmentally sustainable use of the range area. A thorough explanation of Marine Corps range
management is detailed in the 2010 Final EIS (Volume 2, Chapter 2: Description of Proposed Action and
Alternatives, Section 2.3.1.4: Firing General Military Skills, pages 2-55 to 2-59). The same range service,
maintenance, and environmental protection activities presented in the 2010 Final EIS would be applied to
the LFTRC and HG Range proposed in this SEIS. Therefore, operational activities associated with this
alternative would have no long-term direct or indirect impact on the management of hazardous materials
at DoD facilities on Guam.
Hazardous Waste
Military munitions used for their “intended purposes” at an active range are exempt from RCRA
regulation per the MMRP (40 CFR 266.202). In general, military munitions become subject to RCRA
treatment, transportation, storage, and disposal requirements as solid/hazardous waste when:





Transported off-range for treatment, storage or disposal.
Reclaimed and/or treated prior to disposal.
Buried or land filled on- or off-range.
Munitions land off-range and are not immediately rendered safe or retrieved.

As long as the proposed firing ranges on Guam remain on “active” or “inactive” status, the MEC on those
ranges would be subject to RCRA regulation only if it is “disposed of” by burial on-range or transported
off-range for treatment or disposal. Therefore, as long as this range remains “active” or “inactive” only
the disposal of MEC associated with range management would contribute to increased hazardous waste
volumes.
MEC at closed ranges are classified as solid waste and would likely be hazardous waste. If determined to
be hazardous waste the MEC would be classified as a Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) hazardous substance and subject to remediation
requirements. If removed from the range, MEC would also be subject to Resource Conservation and
Recovery Act Subtitle C hazardous waste disposal requirements. MEC would be disposed of at AAFB,
which holds a Guam RCRA Operating Permit for a hazardous waste management treatment facility at the
extreme reach of Tarague Beach. The hazardous waste management facility is permitted to conduct open
burning and open detonation to treat MEC that is either reactive (D003) or toxic as defined by the
USEPA. The facility is known as the EOD Range. The Facility Identification Number is GU6571999519
and the Permit Number is GUS002. According to Section II.J of the RCRA Permit, the facility may
accept wastes from off-site sources and must use Incident Form 3265 to document and track off-site
shipments. In addition to increased MEC, there may be slightly increased generation of hazardous waste
as a result of expanded firing range operations. Specific increases in hazardous waste generated could
include: pesticides, herbicides, solvents, corrosive or toxic liquids, and aerosols primarily used for firing
range maintenance and vehicle maintenance. The 2010 Final EIS (Volume 2, Chapter 17: Hazardous
Materials and Waste, Section 17.2.2.2 Training Operations, page 17-252) estimated that firing range
operations would result in an increase to the Guam hazardous waste disposal rate of 2% of the known
Okinawa rate, or approximately 12,880 pounds (5,842 kg) annually (DRMO Okinawa 2009).
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For purposes of the impact analysis, it was assumed that the increased volumes of hazardous wastes that
were considered in the 2010 Final EIS analysis would be reduced because of the generally reduced
amount of range operations required for the downsized personnel relocation reflected in this SEIS. The
overall reduction in increased generation of hazardous wastes from range operations under the SEIS
alternatives, as compared to the 2010 Final EIS, would be dependent on a variety of factors and cannot be
quantified based on available information. Although reduced relative to the 2010 Final EIS volumes of
hazardous wastes, operations under Alternative 1 would still represent and substantial increase in the
volumes of hazardous waste relative to baseline conditions. To accommodate the increase in hazardous
waste generation, an undetermined number of satellite accumulation sites would be created on DoD
property, as needed, in proximity to hazardous waste generation. These areas would be managed in
accordance with applicable regulations and the facility Hazardous Waste Management Plan to minimize
the likelihood of accidental releases and resulting impacts.
Due to the projected increase in the volume of hazardous waste, this alternative would have the potential
to result in impacts to human health and the environment (i.e., soils, surface water, groundwater, air,
biota). However, the increase in hazardous waste would be handled and disposed per applicable BMPs
and SOPs, and therefore the increase in volume would result in less than significant impacts (see Volume
2, Chapter 17: Hazardous Materials and Waste, Section 17.2.2 Alternative 1, Table 17.2-3: Summary of
BMPs and SOPs, pages 17-41 to 17-43 and Volume 7, Chapter 2: Overview of Best Management
Practices and Proposed Mitigation Measures, Section 2.1: Best Management Practices on Guam and
Tinian, Table 2.1-1. Summary of Key Best Management Practices [Guam and Tinian], pages 2-4 to 2-23).
Adherence to applicable BMPs and SOPs (e.g., erosion control, routine inspections, employee training)
would reduce the likelihood and volume of accidental releases, allow for accelerated spill response times
and enable timely implementation of cleanup measures, thereby minimizing potential direct or indirect
impacts to the environment. Therefore, impacts would be less than significant.
Contaminated Sites
Contaminated sites identified under this alternative were determined to either be outside of the proposed
LFTRC area and would have no impact on-site conditions, or have been investigated and determined to
pose no risk to human health or environmental receptors. Therefore, there would be no direct or indirect
impact to IRP/MMRP sites under this alternative during operations.
Toxic Substances
Because the proposed LFTRC areas are located in a USEPA Radon Zone 1, DoD would periodically test
facilities constructed in known radon zones to verify that no unacceptable radon gas buildup occurs, and
would install radon abatement systems as appropriate. Therefore, less than significant direct or indirect
impacts would occur during operations.
5.1.17

Public Health and Safety

5.1.17.1 Affected Environment
Operational Safety
The affected environment and potential impacts on public health and safety related to the establishment
and operation of an LFTRC on Guam include operational safety, environmental health effects (i.e., noise,
water quality), hazardous substances, UXO, and transportation. An extensive discussion of the affected
environment for public health and safety matters on Guam is provided in the 2010 Final EIS (Volume 2,
Chapter 18: Public Health and Safety, Section 18.1: Affected Environment, pages 18-1 to 18-12).
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The Marine Corps practices Operational Risk Management as outlined in OPNAVINST 3500.39A/MCO
3500.27A. Requirements in these documents provide 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 military
personnel and civilians living on Guam in the vicinity of proposed military operations and training areas.
Andersen South open fields and wooded areas are used periodically for basic ground maneuver training
including routine training exercises, camp/tent setup, survival skills, land navigation, day/night tactical
maneuvers and patrols, blank munitions and pyrotechnics firing, treatment and evaluation of casualties,
fire safety, weapons security training, perimeter defense/security, and field equipment training. Vacant
single-family housing and vacant dormitories are used for military operations on urban terrain training
and small-unit tactics in support of vehicle and foot-based maneuver training. Activities are conducted in
accordance with SOPs, for the safety of training participants as well as the general public.
To protect the general public from intentional or accidental entry onto South Andersen property, locked or
manned gates are used where vehicle access is provided and a series of warning signs (cautioning
unauthorized personnel not to enter the area) are posted along the perimeter of the installation.
Unauthorized personnel are not allowed on the installation at any time.
Guam International Raceway is situated on land proposed to be used to support LFTRC development.
Periodic events at this raceway include drag racing and off-road vehicle competitions.
Environmental Health Effects
Noise
Andersen South open fields and wooded areas are used for basic ground maneuver training.
Noise-generating activities associated with this training include vehicle use, use of breacher charges and
pyrotechnics, and small arms firing. These operations are conducted at interior locations within the
installation, away from the site boundary, and do not present a noise management issue. Details regarding
current noise conditions at Andersen South are provided in Section 5.1.4.1.
The sporting events at the Guam International Raceway generate elevated vehicle noise.
Water Quality
Several water wells are situated within Andersen South or are immediately adjacent to the proposed
Route 15 LFTRC boundary. These wells each have a mandated 1,000-foot (305-m) buffer identified as a
wellhead protection zone. Within this zone, future activities and development are restricted to avoid
contaminants from being introduced in them, and thus protecting the integrity of the island’s freshwater
aquifers. Guam’s freshwater aquifers are susceptible to contamination from surface activities. GEPA
requires treatment to ensure water quality meets safe drinking water standards. Section 5.1.2.1 provides
details regarding current quality of potable water sources.
Hazardous Substances
Management practices and contingency plans for the use, handling, storage, transportation, and
disposition of hazardous substances associated with Andersen South and the Guam International Raceway
ensure their exposure to the environment and human contact is minimized.
The IRP focuses on cleaning up releases of hazardous substances that pose risks to the general public
and/or the environment. The MMRP focuses on identifying and removing MEC. There are several IRP
sites and AOCs located on Andersen South. However, because the development of the HG Range would
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impact a relatively small area, only one AOC, AOC-64 (SWMU 42C Battery Shop), has the potential to
be affected. This active site is associated with the Marbo Power Plant. The Hazardous Materials and
Waste section of this SEIS (see Section 5.1.16) provides additional detail about the status of IRP/MMRP
and AOC sites.
Unexploded Ordnance
The presence of UXO within the proposed Route 15 LFTRC area is unknown. However, Guam was an
active battlefield during WWII. As a result of the occupation by Japanese forces and the assault by
Allied/American forces to retake the island, unexploded military munitions may still remain.
Traffic Incidents
The nearest high crash frequency location in the vicinity of the proposed Alternative 1 is the intersection
of Route 1 and Route 6 (approximately 1.5 miles [2.4 km] west of the entrance to Andersen South). It has
been identified by the GPD as an intersection with a high rate of traffic incidents.
5.1.17.2 Environmental Consequences
Operational Safety
Construction Safety
Potential impacts on public health and safety from short-term construction activities would be similar to
those discussed for the cantonment/family housing alternatives in Chapter 4. During construction
activities, a health and safety program would be implemented by the construction contractors based on
industry standards for accident prevention. Because a health and safety program would be implemented
for construction activities and the general public would be excluded from entering construction areas,
potential short-term construction impacts on public health and safety would not result in any greater
safety risk. Therefore, no direct or indirect impact on public health and safety related to construction
activities is anticipated.
Operations/Range Safety
To protect the general public from intentional or accidental entry onto live-fire training ranges, a series of
warning signs cautioning unauthorized personnel not to enter the area would be posted along the
perimeter of the installation as well as at the range area. Unauthorized personnel would not be allowed on
the installation or range at any time. Civilian watercraft may inadvertently enter portions of the SDZ that
extend over nearshore waters. Two Range Observation Towers would be erected to provide surveillance
of the nearshore SDZ. Live-fire training would cease if the SDZ is penetrated by watercraft and would
resume once the watercraft cleared the SDZ.
Activities within the LFTRC would include training to maintain military skills. The training would
involve the firing of munitions; individual weapons training and combat skills; and crew, unit, and
specialty combat skills.
The safety of the general public as well as personnel participating in military training events is a primary
consideration for training activities. The fundamental guidance adhered to during training is that the range
must be able to safely contain the hazard footprints of the weapons and equipment employed. The Range
Safety Officer would ensure that hazardous areas are clear of personnel during training activities. After a
live-fire event, the participating unit would ensure that weapons are safe and clear of live rounds.
Before training activities are conducted, SOPs require that the general public and non-participating
personnel be cleared from the area. Therefore, the only public health and safety issue would be if a
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training event exceeded the safety area boundaries. However, rules and procedures would be in place to
eliminate the possibility of training events exceeding the safety area boundary. Direct risks to public
health and safety would be reduced by confirming that the training area is clear.
Possible interactions between training activities within nearshore areas would be minimized by ensuring
that the area is clear. Recreational diving activities within nearshore areas take place primarily at known
diving sites, and dive boats typically are well-marked with diver down flags. The Marine Corps also may
notify the general public of training activities through Notices to Airmen and Notices to Mariners.
Public notification of training activities, controlled use of established training areas, and compliance with
appropriate range safety procedures would reduce the potential for interaction between the general public
and personnel that are training. Specific and documented procedures would be in place so that the public
would not be endangered by training activities. Therefore, Alternative 1 would result in no direct or
indirect impact on public health and safety (resulting from operations and training activities).
Explosive Safety
For Alternative 1, SDZs have been defined for each of the ranges in the proposed LFTRC to identify the
areas requiring control of unauthorized access to live-fire training operations. An SDZ defines the ground
and airspace needed to laterally and vertically contain projectiles, fragments, debris, and components
associated with the firing of surface-to-surface weapons. The DoD standard for risk acceptance on ranges
is a 99.9999% level of containment, which means the probability of munitions (for inert ordnance) or a
hazardous fragment (for live ordnance) escaping the SDZ is one in a million. SDZs established for
Alternative 1 reflect a maximum potential adverse effect scenario for weapons use, to ensure the safety of
on- and off-range personnel and civilians. The proposed layout of the SDZs is provided in Chapter 2.
With implementation of appropriate range safety procedures, no impact on public health and safety is
anticipated from Alternative 1 operations.
Ordnance used at Alternative 1 would be handled, stored, and transported in accordance with Marine
Corps explosive safety directives (MCO P8020.10A, Marine Corps Ammunition Management and
Explosives Safety Policy Manual), and munitions handling would be carried out by trained, qualified
personnel. Therefore, no direct or indirect impacts related to explosive safety are anticipated.
Environmental Health Effects
Noise
Increases in noise emissions associated with implementation of the short-term construction phase of this
alternative with identified BMPs would be less than significant. Enforcement of OSHA guidelines for
hearing protection for workers would be the responsibility of the construction contractor. Alternative 1
activities would expose areas to noise levels considered incompatible with residential use. Noise from
Alternative 1 activities (i.e., weapons firing) would be heard in areas adjacent to the range. Some adjacent
lands north of Alternative 1 include residential uses and approximately 88 people could be exposed to
incompatible noise levels (see Section 5.1.4.2). The sound generated from Alternative 1 activities would
be intermittent (only when training activities occur) and short term.
Based on summaries of previous research (Thompson 1981; Thompson and Fidell 1989), predictions of
non-auditory health effects of noise cannot be made. A valid predictive procedure requires: (1) evidence
for causality between noise exposure and adverse non-auditory health consequences, and (2) knowledge
of a quantitative relationship between amounts of noise exposure (dose) and specific health effects.
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Because results of studies of noise on health are equivocal, a lack of sound scientific basis exists for
making adequate risk assessments.
Alleged non-auditory health consequences of noise exposure that have been studied include birth defects,
low birth weight, psychological illness, cancer, stroke, hypertension, sudden cardiac death, myocardial
infarction, and cardiac arrhythmias. Of these, hypertension is the most biologically plausible effect of
noise exposure. Noise appears to cause many of the same biochemical and physiological reactions,
including temporary elevation of blood pressure, as do many other environmental stressors. These
temporary increases in blood pressure are believed to lead to a gradual resetting of the body’s blood
pressure control system. Over a period of years, permanent hypertension may develop (Peterson et
al. 1984).
Studies that had controls for multiple factors have shown no, or a very weak, association between noise
exposure and non-auditory health effects. This observation holds for studies of occupational and traffic
noise as well as for aircraft noise exposure. In contrast to the early reports of two- to six-fold increases in
hypertension caused by high industrial noise (Thompson and Fidell 1989), the more rigorously controlled
studies of Talbott et al. (1985) and van Dijk et al. (1987), showed no association between hypertension
and prolonged exposure to high levels of occupational noise. Two large prospective collaborative studies
of heart disease are of particular interest. To date, cross-sectional data from these studies offer
contradictory results. Data from one study showed a slight increase in mean systolic blood pressure in the
noisiest compared to the quietest area, while data from the second study showed the lowest mean systolic
blood pressure and highest high-density lipoprotein cholesterol (lipoprotein protective of heart disease)
for men in the noisiest area (Babisch and Gallacher 1990).
Based on the modeled noise for proposed activities (see Section 5.1.4), the overall direct or indirect
impacts associated with noise on public health and safety would be less than significant.
Water Quality
Potential impacts on public health and safety from water quality concerns would be similar to those
discussed for the cantonment/family housing alternatives. Although groundwater withdrawal would likely
increase, implementation of sustainability practices would reduce the amount of groundwater needed,
which would help minimize impacts on groundwater availability. The resulting total annual groundwater
withdrawal would be less than the sustainable yield, and monitoring of groundwater chemistry would
identify any emerging issues to ensure no harm to the water supply (see Section 5.1.2.2). Water wells on
and adjacent to Andersen South have a mandated 1,000-foot (305-m) buffer, identified as a wellhead
protection zone. Proposed development and operational activities would be conducted to avoid these
zones thereby eliminating the potential for contaminants to be introduced in these areas. Short-term
construction activities and long-term operational activities associated with this alternative would be
implemented in accordance with SOPs and BMPs, and in accordance with applicable regulations.
Because measures would be taken to maintain a sustainable water supply and water well locations would
be protected from future development and operational activities, public health and safety impacts from
long-term increased demand on potable water and potential water-related illnesses would be less than
significant.
Hazardous Substances
Potential safety impacts from use of hazardous substances would be similar to those discussed for the
cantonment/family housing alternatives. Implementation of this alternative would result in an increase in
the use, handling, storage, transportation, and disposition of hazardous substances. These activities would
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be conducted in accordance with applicable hazardous material and waste regulations, and established
BMPs and SOPs to ensure that the health and safety of workers and the general public was maintained.
IRP/MMRP and AOC investigations and/or remediation activities, as necessary, would continue in an
effort to clean up past releases of hazardous substances that pose a risk to the general public and the
environment and would receive regulator concurrence that necessary actions are completed to ensure the
safety of the general public. Because hazardous substance management and IRP/MMRP
investigative/cleanup activities would be conducted in accordance with applicable regulations and
established BMPs and SOPs, no direct or indirect impact on public health and safety is anticipated.
With regard to exposure to airborne toxic dust related to live-fire training activities and range
maintenance, lead is the primary contaminant of concern. Very small lead particles can become airborne
if wind, foot traffic, or maintenance activities disturb lead-contaminated soil. Airborne particles smaller
than 10 microns can be inhaled and fine particles smaller than 250 microns can be ingested incidentally.
Intake of lead through inhalation usually is minor (Air Force 1998). Firing ranges would be designed and
constructed so that participating personnel are not exposed to airborne contaminants above permissible
limits. As a result, any emissions migrating off-range would likely be much lower. OSHA has established
the permissible exposure limit for airborne lead as 50 µg/m3 (Air Force 2011). Analysis of firing range
emissions presented in the 2010 Final EIS (Volume 2, Chapter 5: Air Quality, Section 5.2.7: Summary of
Impacts, Table 5.2-8: Summary of Training Impacts - Firing Range Alternatives page 5-36) indicated that
operations emissions from firing range components would be well below significance criteria. Because
range maintenance procedures ensure that participating personnel are not exposed to airborne
contaminants above permissible limits and analysis of firing range emissions are below significance
criteria, a less than significant direct or indirect impact on public health and safety from firing range
activities is anticipated.
Unexploded Ordnance
Potential impacts from UXO would be similar to those discussed for the cantonment/family housing
alternatives. Excavation for building foundations, roads, underground utilities, and other infrastructure
could encounter unexploded military munitions in the form of UXO, DMM, and/or MPPEH. Exposure to
MEC could result in death or injury to workers. With the exception of public access provisions outlined
through the 2011 PA process (see Section 4.4.10, Cultural Resources), the general public would be
excluded from entering construction zones and training areas. To reduce the potential hazards related to
the exposure to MEC, ESS documentation would be prepared to outline specific measures that would be
implemented to ensure the safety of workers and the general public. BMPs that would be implemented
would include having qualified UXO personnel perform surveys to identify and remove potential MEC
items before beginning ground-disturbing activities. Additional safety precautions would include having
UXO personnel supervision during earth-moving activities and providing MEC awareness training to
construction personnel involved in grading and excavations before and during ground-disturbing
activities. In addition, the DON provides MEC awareness training to GovGuam and other public
representatives allowing access to project sites to facilitate surveys or collection of natural resources or
items of cultural significance prior to conducting vegetation clearance. Because UXO would be identified
and removed before beginning construction activities and construction personnel would be trained about
the hazards associated with unexploded military munitions, potential direct or indirect impacts from
encounters with UXO would be minimized and would be less than significant.
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Traffic Incidents
During scoping, concern was raised that because the Guam International Raceway would be removed to
allow construction of the LFTRC, individuals would resort to local highways to conduct “drag racing”
activities. This assumption is speculative. Such activities would be contrary to local traffic laws, and they
would be highly dangerous not only to individuals participating in such illegal activity, but also to
unsuspecting drivers on the road. However, because the venue for hosting legal racing events would be
removed, it is possible that illegal forms of racing may increase in frequency on local roadways.
As part of Alternative 1 development, a portion of Route 15 would be realigned to the north, passing
through what is now Andersen South. This realignment would interrupt the long, straight portion of
Route 15, adjacent to Alternative 1. The elimination of the long, straight portion of Route 15 may reduce
the appeal of this roadway for illegal street racing activities.
Overall potential long-term increase in the number of traffic accidents as a result of the increase in island
population would be minimal; a less than significant direct or indirect impact on the public health and
safety of the citizens of Guam (from traffic incidents) is anticipated.
5.1.18

Environmental Justice and the Protection of Children

5.1.18.1 Affected Environment
The affected environment under the Route 15 LFTRC alternative is considered to be the entire island of
Guam, as discussed in Section 4.1.18.1 of this SEIS. The Route 15 LFTRC proposed action under this
alternative would be located within the northern region of Guam, as defined in Section 4.1.18.1. The
villages of Dededo and Yigo are within this region.
5.1.18.2 Environmental Consequences
Potential impacts to environmental justice populations from the Alternative 1 would be related to noise,
recreation, land acquisition, and public health and safety. The impact analysis discussion provided in the
following sections is focused primarily on operational impacts of implementing the proposed LFTRC
alternative, as LFTRC construction impacts as related to environmental justice would be minimal and
short-term, with no measurable effect on Guam’s special-status populations.
Noise
Noise generated during LFTRC construction with the potential to affect sensitive receptors would be due
to grading and construction activities at the firing lines and at the range operations facilities located
closest to the nearest receptors. Graders and scrapers would be approximately 67 dB at the nearest
receptor. Construction would be direct but short-term and not exceed construction noise level standards
and be considered less than significant.
The main source of noise associated with Alternative 1 would be small arms training at the proposed
range complex. For those potential noise impacts from operation of the Route 15 firing ranges in which
acceptable noise levels may be exceeded, the use of the potential mitigation measures would reduce noise
levels to less than significant levels. Potential mitigation techniques available for reducing the noise
impacts may include maintaining the current dense foliage and constructing berms to contain the sound.
Maintaining the foliage or constructing the berms, or a combination of both, would reduce noise levels by
10-15 dB. A 10 dB reduction would be sufficient to reduce impacts to below significant levels.
Noise from the proposed HG Range would stay completely within the AAFB boundaries. Therefore, there
would be no noise impacts to local residents.
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Tier 1: Are there any minorities, low-income, or children populations that would be impacted?
Yes, noise-sensitive land uses within the north region of Guam include multi- and single-family
residences, parks, churches, and schools. Racial and ethnic minority and low-income populations and
children of the villages of Dededo and Yigo are presently adjacent to the proposed action site.
Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative
environmental consequences of the proposed action(s)?
No, special-status populations would not be disproportionately affected by construction and operations
related noise impacts from Alternative 1 because the entire region has minority, low-income, and child
populations. All residents within the area of noise impacts for this alternative would be affected in the
same manner. Therefore, minority and low-income populations would not be disproportionately affected
by noise and there would not be disproportionate risks to the health and safety of children as a result of
noise.
Recreation
As described in Section 5.1.7, Recreational Resources, there are numerous public recreational resources
in northern Guam. Recreational resources that would potentially be affected by implementation of
Alternative 1 include: Pågat and Marbo Caves (and the areas surrounding them), Guam International
Raceway, and Taguan Trail. Other recreational opportunities in the north of Guam include trails,
historic/cultural attractions, beaches/parks, scenic points, diving locations, and others (e.g., golf courses).
Alternative 1 avoids direct impacts to Pågat Village and Pågat Cave, and the potential indirect impacts
from training noise on recreational resources is less than significant due to the generally alternating times
of military training and peak recreational visitor use on weekends, when training usually does not occur.
The use of the proposed LFTRC would result in restricted access to some dive spots, fishing zones and
snorkeling areas used by the public. While Pågat Village, Pågat Cave, and Pågat Trail would not be
impacted by implementation of this alternative, firing range SDZs would extend over the Pågat Point
cultural site and would impact the public’s access to this archeological area during Marine Corps training.
In addition to temporary impacts to the access of other recreational resources in the construction area, the
construction phase itself would require the closure of the Guam International Raceway. Based on scoping
comments and public feedback, loss of the Raceway would have a long-term adverse effect to affect
recreational resources in the community. Implementation of this alternative would require the closure of
Guam International Raceway and the acquisition or leasing of that parcel, which would result in a
significant direct impact to recreational resources. There would also be adverse indirect impacts from a
sociocultural perspective due to the potential for the loss of the raceway park to deteriorate social
networks. Because groups of people currently use the raceway park for social gatherings, if these
gatherings at the raceway park ceased then the related social networks may lose cohesiveness.
Tier 1: Are there any minorities, low-income, or children populations that would be impacted?
Yes, recreational resources are generally used by all people of Guam, which includes a high proportion of
racial or ethnic minorities, low-income individuals, and children.
Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative
environmental consequences of the proposed action(s)?
No, minority and low-income populations and children would not be disproportionately affected by the
increase in demand to recreation areas, because the entire region has a minority or special status
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population. All people of Guam would be affected by impacts to recreational resources. Therefore,
Alternative 1 would not result in disproportionately high and adverse effects on minority or low-income
populations nor would there be disproportionate risks to the health and safety of children.
Land Acquisition
The following were identified as potential sociocultural issues of concern for individual landowners and
occupants of land that would be acquired:


Land ownership and occupancy - Although individuals are compensated for the economic
value of acquired land (and related expenses), the loss of land is a long-term unplanned event that
is disruptive to the owners and occupants of an acquired property who may value that property as
an invaluable possession that cannot be replaced with money.



Social disarticulation and cultural marginalization - Social disarticulation means that a
person’s social capital or social resources are no longer available. Losing social capital or social
resources amplifies the impacts of losing other (natural, physical, human) resources.



Social and psychological marginalization and stress and anxiety - Social and psychological
marginalization can be an impact of population displacement and relocation. Such impacts occur
due to a person’s loss of confidence in society and themselves, feelings of injustice and reduced
social status associated with economic marginalization (loss of economic power).

Further descriptions of these sociocultural issues and potential related impacts on Guam’s residents can be
found in Section 5.2.2 of the SIAS (Appendix D).
No privately-owned land would be acquired under Alternative 1, so there would be no impacts to private
land ownership. However, due to the extent of the proposed land acquisition and potential increase in
federally owned or controlled land on Guam, and a reduction in access to lands of sociocultural and
recreational importance, the overall socioeconomic impacts of land acquisition would be significant.
In general, direct and indirect economic impacts from the land acquisition are considered less than
significant while indirect sociocultural impacts are considered long-term and significant. Land acquisition
due to Alternative 1 may displace owner or non-owner occupants, reducing individual access to landbased resources, and potentially lead to social disarticulation. In addition, the Route 15 parcel includes
four CLTC managed lots and one GALC managed lot. Because GALC ancestral lands are lands where
qualified ancestral property rights can be accrued, and CLTC lands represent opportunities available for
eligible Chamorro applicants, the acquisition of these lands eliminate these potential land uses, resulting
in the possibility of cultural marginalization.
Tier 1: Are there any minorities, low-income, or children populations that would be impacted?
Yes, based on the data provided in Section 4.1.18-1, there are minority, low-income, and children
populations in northern Guam.
Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative
environmental consequences of the proposed action(s)?
No, because all of Guam is considered a racial and ethnic minority population, minorities would not
experience disproportionately high and adverse effects due to land acquisition. Because federal
regulations regarding land acquisition would ensure that significant economic impacts to landowners and
occupants do not occur, low-income populations would not experience disproportionately high and
adverse effects due to land acquisition. Land acquisition would not result in health and safety risks that
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would disproportionately impact children. Therefore, Alternative 1 would not result in disproportionate
land use or socioeconomic impacts to minority and low-income populations or children as a result of land
acquisition.
Public Health and Safety
No impacts to public safety are anticipated from operational safety concerns (i.e., explosive safety,
electromagnetic safety, construction safety). No impacts to public health and safety are anticipated from
management of hazardous substances, and an additional demand to public health services (e.g., hospitals,
outpatient clinics) is not anticipated. Less than significant impacts to public safety, from firing range air
emissions, are anticipated. Less than significant impacts are anticipated from noise, water quality, and
UXO.
Tier 1: Are there any minorities, low-income, or children populations that would be impacted?
Yes, the populations of the villages affected by Alternative 1 have high percentages of racial minorities,
low income groups, and children.
Tier 2: Are the applicable disadvantaged groups disproportionately affected by the negative
environmental consequences of the proposed action(s)?
No, impacts would not be disproportionate because regardless of where the LFTRC is located on Guam,
high (relative to the U.S.) percentages of minorities, low-income residents, and children would be
affected. As LFTRC alternatives may only occur on Guam (by international treaty), and all of Guam is
considered to have a high proportion of minorities, low-income residents, and children, impacts cannot be
considered disproportionate.
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