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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

5-24

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

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).
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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).
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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

5-59

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

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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Figure 5.1.9-1
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.

5-80

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

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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NAVAL MAGAZINE (EAST/WEST) LIVE-FIRE TRAINING RANGE COMPLEX ALTERNATIVE 2

Under Alternative 2, the proposed development of a live-fire training range complex would occur at
NAVMAG East/West. Details about this alternative are provided in Section 2.5.4.2 and the proposed site
is illustrated in Figure 2.5-3.
5.2.1

Geological and Soil Resources

5.2.1.1

Affected Environment

The affected environment for the HG Range at Andersen South would be the same as described under
Alternative 1 in Section 5.1.1.1 of this SEIS.
The affected environment for geological and soil resources associated with Alternative 2 is consistent
with the affected environment description in the 2010 Final EIS (Volume 2, Chapter 3: Geological and
Soil Resources, Section 3.1.5 South, pages 3-26 to 3-28), which is summarized below for reference. The
proposed reduction in the number of relocating Marines and dependents under the 2012 Roadmap
Adjustments 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 2 below.
Alternative 2 would be located in a topographically rugged, hilly-to-mountainous area in the south-central
part of Guam. Within the proposed project footprint, elevations range from approximately 200 feet (61 m)
above MSL along the northeastern extent to approximately 520 feet (158 m) MSL along the southern
extent of the footprint. To the northwest of the proposed Alternative 2 footprint is Fena Valley Reservoir,
and to the west is Mount Almagosa.
The proposed Alternative 2 footprint is underlain by volcanic bedrock. One known minor bedrock fault
crosses the footprint and there are multiple others (including one major) in the surrounding area (Figure
5.2.1-1). The soils of Guam are described in the 2010 Final EIS (Volume 2, Chapter 3: Geological and
Soil Resources, Section 3.1.1.3 Geologic Units, Figure 3.1-4 and Table 3.1-1, pages 3-8 to 3-9). Three
soil groups cover the majority of the footprint: Ylig clay, Togcha-Akina silty clay, and Akina Badland
Association (Figure 5.2.1-2). Depth and drainage capacity of these soil groups vary from very shallow to
very deep, and well drained to poorly drained (Young 1988). The Agfayan Clay, Akina-Atate-Silty Clay,
and Akina Silty Clay cover the remainder of the footprint. For the latter three groups as a whole, runoff is
medium to rapid, and the water erosion hazard is moderate to severe (Young 1988).
The three dominant soil types in the proposed Alternative 2 footprint are considered limited
agriculturally-productive soils because of the elevated acidity of these soils. However, these soils support
production of watermelons and pineapples (Young 1988). 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). The Togcha component of the Togcha-Akina silty clay group meets the
requirements for prime farmland when irrigated (Young 1988).

5-101

DoD Property

Legend

Area of Detail
on Guam

LFTRC Alternative 2 Impacted Area

Philippine Sea

Geologic Features:

Observed and Inferred Major Faults & Fault Zones
Observed and Inferred Minor Faults & Fault Zones

Depression/Sinkhole

Landslide Potential:
Moderate

Pacific Ocean

Moderate to High

Fe na Vall ey

High

Liquefaction

Geologic Classes:

Alluvium, Beach/Reef Deposits, and Artificial Fill

Res er voir

1 " = 18 Miles

MRFR

Old Limestone
Volcanic Units

NAVMAG

KD Rifle

5-102

KD Pistol

MPMG
NSSA

Access Road

0
0

0.4
0.4

0.8

Kilometers

0.8

Miles

Figure 5.2.1-1
Geologic Features in the Vicinity of
NAVMAG (East/West) LFTRC Alternative 2

¤

Sources: COMNAV Marianas 2008; GovGuam 2008;
NAVFAC Pacific 2013; WERI 2001

10
0

20
0

Philippine Sea

Akina-Atate Silty Clay

Fe na Vall ey

0
70

Res er voir

Akina-Badland Association

400

NAVMAG

400

400
400

0
30

500

900

MPMG
NSSA
30
0

800

400

0
50

Access Road
300

50
0

400

300

30
0

400

50
0

30
0
400

0
50

400

400

0.4
0.4

300

700

0
90
50
0

300

200

900

400

700

700

30
0

KD Pistol

20
0

5-103

500

KD Rifle

300

80
0

Ylig Clay

300

0
90

0
40

Togcha-Akina Silty Clay

0

200

200

Ritidian-Rock Outcrop Complex

0

200

200

Pulantat Clay

300

1 " = 18 Miles

MRFR

400

900

Inarajan Clay

10

400
40
0

Urban Land Complex

300

0
30

Pacific Ocean

0

90
0

Akina-Atate Association

100

200

200

Akina Silty Clay

100

Agfayan-Akina-Rock Outcrop

0
10

300

Agfayan-Akina Association

Chacha Clay

0
10

100

Agfayan Clay

200

Soil Classes:

700

700

Contour (100-ft Interval)

200

500

DoD Property

Area of Detail
on Guam

300

LFTRC Alternative 2 Impacted Area

100

20
0

10 0

400

Legend

500

0.8

Kilometers

0.8

Miles

700

400

Figure 5.2.1-2
Soils in the Vicinity of
NAVMAG (East/West) LFTRC Alternative 2

¤

Sources: NAVFAC Pacific 2013; NRCS 2006

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

With respect to geologic hazards (see Section 3.1.1.1) there is one major bedrock fault mapped within the
Alternative 2 footprint. The overall likelihood for landslides to occur is considered high due to many
areas combining steep slopes with soils vulnerable to slipping in seismic events (see Figure 5.2.1-1). The
maximum reported tsunami waves height reached on Guam was approximately 11.5 feet (3.5 m) in an
1849 tsunami event. The area proposed for development of Alternative 2 is located away from the
coastline and above the elevation susceptible to tsunamis. The Alternative 2 footprint is not subject to
liquefaction because it is underlain by consolidated volcanic bedrock (see Figure 5.2.1-1). There are no
preliminary identified topographic features that may contain sinkholes in the volcanic bedrock underlying
the Alternative 2 footprint.
5.2.1.2

Environmental Consequences

Construction
Construction impacts associated with the HG Range at Andersen South would be similar to those
described under Alternative 1 in Section 5.1.1.2 of this SEIS.
Construction of the new ranges, range support building, roads, bridges, and related infrastructure
associated with Alternative 2 would include clearing, grubbing and grading, and excavation (cut) and
filling, and stream rerouting. Earthwork would include 1,246,720 yd3 (953,186 m3) of cut (excavation)
and 1,254,698 yd3 (959,286 m3) of fill, with a net of 7,981 yd3 (6,102 m3) of fill. Alternative 2 would
involve the least volume of excavation of any of the action alternatives. Within the Alternative 2
footprint, there are 30-feet (10-m) differences in elevation in the areas planned for construction of the
MPMG and MRF ranges. There would be substantial changes to surface elevation for construction of the
MPMG and MRF ranges. However, at the other four LFTRC alternatives, the locations proposed for the
MPMG Range have greater elevation differences than at Alternative 2. For example, at Alternative 2,
30-feet (10-m) high slopes would be leveled with about 942,500 yd3 and (725,000 m3) of cut and
910,000 yd3 (700,000 m3) of fill. To build the MPMG Range at Alternative 1, 60-foot and 30-foot high
(20- and 30- m) slopes would be leveled over the 1,000 m (0.5 mile) length of the range. Nearly the same
amount of fill and 2.5 times as much cut would be needed. Because the elevation changes at Alternative 2
are smaller than those of the other alternatives, less excavation, filling and contouring would occur at
Alternative 2 so there would be less alteration of the surrounding landscape than at the other four
alternatives. Therefore, construction of Alternative 2 is expected to have a less than significant direct,
long-term impact on topography. Because the impact to topography would be less than significant, no
mitigation measures are proposed.
Construction of the HG Range 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. Thus, the total net fill for Alternative 2 would be 11,728 yd3
(8,967 m3).
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 would
incorporate engineering controls as BMPs to minimize erosion within the project construction footprint,
as required by 22 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.
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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.
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.

In addition, construction activities associated with Alternative 2 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 Section 4.1.2-2. Construction-specific stormwater BMPs
would provide erosion and sediment control during the construction period, generally by employing onsite 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. 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. Through compliance with 22 GAR Chapter 10 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 2 would be less than significant. In addition, no indirect, shortterm impacts associated with soil erosion are expected.
Construction of Alternative 2 would disturb agriculturally productive soils that are identified by the
USDA as prime farmlands. As described in Section 5.2.6 of this SEIS (Land and Submerged Land Use),
no existing agricultural use is identified for the area of disturbance. Therefore, disturbance of these soils
would be an adverse, but less than significant direct long-term impact.
There are no sinkholes within the proposed Alternative 2 footprint, so no direct or indirect impacts to
sinkholes would occur with construction of Alternative 2.
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 NAVMAG
(East/West) LFTRC alternative is sited above the elevation prone to tsunamis, and so would not be
susceptible to inundation. The volcanic bedrock underlying the site is not vulnerable to liquefaction. In
addition, there would not be a change to soil and/or bedrock conditions that would increase vulnerability
to a geologic hazard. Therefore, construction of Alternative 2 would result in less than significant direct
and indirect short-term impacts with respect to geologic hazards.
Operation
Operational impacts associated with the HG Range at Andersen South would be similar to those described
under Alternative 1 in Section 5.1.1.2 of this SEIS.
Operations at the proposed Alternative 2 would not alter topography post construction, so no direct or
indirect long-term 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
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inadequate maintenance of vegetated areas. The changes to topography caused by construction of the
MPMG and MRF ranges raise the risk of erosion during the operational phase, because graded features
(cut and fill slopes), shifted stream channels, and altered surface flow patterns can potentially create
conditions that may facilitate additional soil erosion (NAVFAC Pacific 2013a).
The area of impervious surfaces that would be constructed for the ranges and associated infrastructure
(range buildings, roads, and parking areas) totals approximately 29.9 acres (12.1 ha) including about
29.0 acres (11.7 ha) for Alternative 2 and about 0.9 acre (0.4 ha) for the HG Range (Appendix F). There
would be a minor increase in runoff from the new impervious surface areas as compared with existing
conditions. Stormwater infrastructure improvements included as part of the proposed action would
incorporate LID measures and BMPs to minimize soil erosion from this increased runoff. Where possible,
stormwater flow paths would continue to mimic pre-development flows through area topography.
Stormwater BMPs that would be implemented to minimize and control runoff would also minimize soil
erosion.
The LFTRC 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 every 5 years,
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.
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.
Prime farmland soils would be disturbed. As described in Section 5.2.1.1 of this SEIS, no existing
agricultural use is identified for the area of disturbance. Therefore, disturbance of these soils during the
Alternative 2 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 existing 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). The existing Wildland Fire Management Plan (USFS 2008) that
covers NAVMAG would be extended to cover bordering non-federal lands that could spread fire onto the
ranges and would continue to be implemented under Alternative 2. 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 2 would be minimal and direct and indirect short- and
long-term impacts would be less than significant.
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 2 operations.
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There are no sinkholes in the volcanic bedrock of the proposed Alternative 2 footprint, so Alternative 2
operations would have no direct or indirect 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 for Building 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 volcanic bedrock underlying the site is not vulnerable to liquefaction.
Alternative 2 is inland and higher than the elevation prone to tsunamis, so it 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. Therefore, operation of Alternative 2 would have less than significant
direct and indirect long-term impacts associated with geologic hazards.
5.2.2

Water Resources

5.2.2.1

Affected Environment

The affected environment for water resources in the Alternative 2 NAVMAG ranges is described in the
2010 Final EIS (Volume 2, Chapter 4: Water Resources, Section 4.1.5.1: Naval Munitions Site, pages 4‐
68 to 4-71). A summary of site conditions for Alternative 2 is provided in Appendix F. The affected
environment for the HG Range at Andersen South would be the same as described under Alternative 1 in
Section 5.1.2.1 of this SEIS.
Surface Water
As indicated in the 2010 Final EIS, numerous rivers and a portion of Fena Reservoir are located within
the NAVMAG portion of the project area. Numerous rivers are also located in the non-DoD portion of the
project area. Specifically, the proposed construction areas and SDZ for the Alternative 2 ranges are
spatially located along the Sagge, Sarasa, and Malaja river systems of the southern Talofofo Watershed;
the Almagosa, Sadog Gago, and Imong river systems of the Central Talofofo Watershed (note: referred to
as the “Fena Reservoir Watershed” in the above referenced section of the 2010 Final EIS); and the
Bubulao River of the Ugum Watershed (Figures 5.2.2-1 and 5.2.2-2) (NAVFAC Pacific 2013a). The Fena
Valley Reservoir is located within the Central Talofofo Watershed.
The watersheds in the Alternative 2 project area are extensively covered by savanna grasslands that can
be considered to be highly susceptible to wildland fire. Wildland fires in the savanna grasslands often
completely consume the above ground plant cover, leaving the soils exposed to rain and accelerated
erosion. Soil erosion can degrade water quality in rivers and Fena Valley Reservoir and over time can
diminish the storage capacity of Fena Valley Reservoir. Decades of periodic burning of the savanna plant
communities have resulted in severe soil erosion and leaching of essential nutrients. Off-road activity
appears to be extensive on non-federal lands, which may further aggravate soil erosion. Overall, the
Alternative 2 project area is located on various types of Akina soils, which are characterized by relatively
high soil erosion potential and can produce high concentrations of very fine clay suspended sediments
(NAVFAC Pacific 2013a).
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Ugum Watershed is included in GEPA’s impaired waterbodies 303(d) list for elevated turbidity and
USEPA Region 9 approved a TMDL for sediment in the Ugum Watershed in February 2007. The primary
pollutant source identified in the TMDL was the nonpoint source from soil erosion. Because the soils of
the Ugum Watershed have a very high clay content (40%), much of the eroded soil ends up in the Ugum
River and is carried to Talofofo Bay (GEPA 2006). This contributes to poor quality in-stream aquatic
habitats, smothering of the coral reefs, and a decline in fish populations (GEPA 2006). The TMDL
analysis indicated that sediment loads to waterways in Ugum Watershed would need to be reduced by
approximately 25% to attain the TMDL and remedy the impacts of excessive sedimentation on the river.
For the Bubulao Watershed (a sub-watershed within the Ugum Watershed) in the project area, annual and
daily load allocations to meet the TMDL are 14,000 tons/year (12,700 metric tons/year) and 38 tons/day
(34 metric tons/day), respectively (GEPA 2006).
The Federal Emergency Management Agency (FEMA)-mapped 100- and 500-year floodplains are also
shown in Figure 5.2.2-2.
Groundwater
As indicated in the 2010 Final EIS, groundwater is found primarily in the low-permeability volcanic
rocks and there is currently no groundwater extraction in the Alternative 2 project area.
Nearshore Waters
As indicated in the 2010 Final EIS, there are no nearshore waters located near the Alternative 2 project
area due to its interior location on Guam. However, the Ugum River joins the Talofofo River and
discharges into Talofofo Bay (see Figure 5.2.2-1). As noted under Surface Water, sediment in runoff from
these rivers contributes to smothering of the coral reefs and a decline in fish populations (GEPA 2006).
Wetlands
As indicated in the 2010 Final EIS, there are extensive wetlands within the NAVMAG portion of the
Alternative 2 project area. Recent on-site wetland confirmation surveys were conducted at NAVMAG in
May and November 2012 and at the non-federal lands in May and June 2012 for this SEIS. The on-site
confirmation was a non-jurisdictional wetland delineation (delineation being the establishment of wetland
boundaries). A jurisdictional delineation establishes the boundaries of wetlands that are subject to
requirements in the CWA and its implementing regulations and requires the approval of the USACE.
The wetlands identified during the 2012 survey are palustrine emergent wetlands with persistent
vegetation that are either seasonally flooded/saturated (PEM1E) or semi-permanently flooded (PEM1F).
The 2012 field survey delineated a total of 17.7 acres (7.2 ha) of wetlands in the project area as shown in
Table 5.2.2-1 and Figure 5.2.2-2 (NAVFAC Pacific 2013b). These wetlands are all considered potentially
jurisdictional pending a jurisdictional determination by the USACE.
For portions of the project area located outside the 2012 field survey, National Wetlands Inventory (NWI)
data were used (NWI maps indicate the potential for wetland areas, but are not official determinations).
The NWI maps indicate 3.6 acres (1.4 ha) of NWI wetland areas as shown in Table 5.2.2-1 and
Figure 5.2.2-2 (USFWS 2010). The NWI wetlands are identified as palustrine emergent that are semipermanently flooded (PEM1F) and palustrine forested that are seasonally flooded (PFO3C). The project
area outside the 2012 survey area would require a wetland delineation survey and review by the USACE
to verify the location and size of any wetlands and whether they are jurisdictional.
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Table 5.2.2-1. Summary of Wetland Acreages for Alternative 2
Wetland Area
(acres [ha])

Wetland Type
Delineated Wetlands within the 2012 Survey Area
PEM1E*
PEM1F*
NWI Wetlands Outside the 2012 Survey Area
PEM1F*
PFO3C*
Total

1.2 (0.5)
16.5 (6.7)
3.3 (1.3)
0.3 (0.1)
21.3 (8.6)

Note: *Wetland types are based on the classification of Cowardin et al. (1979).
Sources: NAVFAC Pacific 2013b; USFWS 2010.

5.2.2.2

Environmental Consequences

Construction
General construction impacts to water resources would be similar to those described in the 2010 Final EIS
(Volume 2, Chapter 4: Water Resources, Section 4.2.2.4: South, page 4‐112) and under Alternative A in
Section 4.1.2.2 of this SEIS. Alternative 2 would occur in an area that contains waters of the U.S. and
would be required to comply with the Construction General Permit as described under Alternative A in
Section 4.1.2.2 of this SEIS. Construction impacts associated with the HG Range at Andersen South
would be the same as described under Alternative 1 in Section 5.1.2.2 of this SEIS.
Under Alternative 2, proposed LFTRC construction activities at NAVMAG and non-federal lands would
result in the potential for a short-term increase in stormwater runoff, erosion, and sedimentation.
However, through compliance with the Construction General Permit 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. Specifically, the site-specific
SWPPP would identify appropriate BMPs for the site that would serve to contain runoff and sediment onsite by reducing the flowrate of runoff and thereby minimize transport of suspended sediment through
settling and promote infiltration of runoff.
Surface Water
Surface waters that are potentially affected by the various project footprints are shown in Figure 5.2.2-2.
The MRF Range would drain to the Sagge River and one of its major unnamed tributaries. This unnamed
tributary, located south of the Sagge River, would also receive flows from the area proposed for locating
the KD Rifle Range. The rest of the area where the proposed KD Rifle Range would be sited would drain
through a wetland area to the Sarasa River. The MPMG and the KD Pistol ranges would drain to the
Malaja River with small portions of the MPMG Range draining to the Sarasa and Bubulao rivers. The
Non-standard Small Arms Range would be located entirely within an area draining to the Bubulao River
(NAVFAC Pacific 2013a). The access road would cross the Bubulao and Ugum rivers (see
Figure 5.2.2-1). The range roads would cross the Sarasa, Malaja, and Bubulao rivers.
The Watershed Reconnaissance Study for the Potential Site of the Live Fire Training Ranges Complex,
Guam (hereafter referred to as the Watershed Reconnaissance Study) was conducted by NAVFAC Pacific
(2013a) to assess potential impacts to surface waters in the Alternative 2 project area and identify BMPs
to minimize adverse effects due to construction (see Appendix F). Construction under Alternative 2
would include clearing of vegetation, grading (cut and fill), permanent or temporary accumulation of
soils, stream rerouting, and filling in of natural areas. The MRF Range and MPMG Range construction
would require substantial amounts of grading.
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Potential effects from stormwater runoff would be minimized by adhering to the provisions of the
Construction General Permit and implementing of a Program SWPPP and site-specific SWPPP and
associated BMPs that would address site- and activity-specific surface water protection requirements.
Implementation of construction BMPs under Alternative 2 would also support compliance with load
allocations under the sediment TMDL for Ugum Watershed. There would be no construction in the
watershed contributing to Fena Valley Reservoir, and therefore no construction-related impacts would
occur to the water quality of Fena Valley Reservoir.
Construction activities that involve substantial earth moving would be scheduled for the dry season
(January to May), to the extent possible. While rain falls in Guam during the dry season, the rains are
usually not as frequent or intense, and the sediment-laden flows from construction areas would therefore
be relatively easily managed (NAVFAC Pacific 2013a). Working in and around streams with flowing
water would require special consideration because the eroded and/or disturbed sediments would not have
to travel too far to enter the regional drainage system. In many of the smaller streams, the dry season
characteristically has lower flows or possibly none at all, and therefore work around stream channels
would be prioritized for the peak of the dry season. As necessary, flows may have to be re-directed or
pumped around the worksite, but this would be temporary and not substantially alter flows. Any
permanent relocation of channels or construction of bridges or culverts would also be completed before
the start of the rainy season. All bridges and culverts would be designed and constructed so as not to
negatively impact the hydrology of surface waters and wetlands. Altered stream banks would be finished,
protected, and re-vegetated before the start of the rainy season. Relocating and/or rerouting of natural
drainage channels would be subject to USACE Section 404 and GEPA Section 401 permit requirements.
Given the short-term nature of potential surface water impacts, compliance with Construction General
Permit requirements, and implementation of BMPs, construction activities associated with Alternative 2
would result in less than significant direct or indirect short-term impacts to surface water.
Groundwater
Construction activities under Alternative 2 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. Given
stormwater runoff protection measures (i.e., compliance with Construction General Permit requirements
and implementation of BMPs), construction activities associated with Alternative 2 would result in less
than significant direct short-term impacts to groundwater.
Nearshore Waters
Construction activities associated with Alternative 2 would occur more than 1 mile (1.6 km) from the
coastline and would not result in direct impacts to the nearshore waters from stormwater runoff.
Compliance with the Construction General Permit and implementation of BMPs under Alternative 2
would support the compliance with load allocations under the sediment TMDL for Ugum Watershed and
ensure that stormwater runoff from the project area would not cause indirect impacts to nearshore waters
in Talofofo Bay (see Figure 5.2.2-1). Given stormwater runoff protection measures (i.e., compliance with
Construction General Permit requirements and implementation of BMPs), construction activities
associated with Alternative 2 would result in no direct or indirect short-term impacts to nearshore waters.
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Wetlands
Implementation of Alternative 2 could result in direct long-term impacts to up to 17.7 acres (7.2 ha) of
potentially jurisdictional wetland areas (see Figure 5.2.2-2). These direct impacts would be at the MPMG
Range from cut and fill of wetlands associated the Sarasa River and Malaja River. There are an additional
3.6 acres (1.4 ha) of NWI wetlands in portions of the project area that have not been surveyed (see
Section 5.2.2.1 in this SEIS).
Direct impacts (fill) to jurisdictional wetlands would be a significant impact. If these wetland areas are
determined to be jurisdictional by the USACE, and therefore subject to Section 404 requirements, the
Marine Corps would first attempt to avoid impacts. If avoidance is not possible, then the Marine Corps
would obtain a Section 404 permit from the USACE to fill the wetlands and comply with minimization
and potential mitigation measures outlined in the permit (see Table 5.7-1). Unavoidable direct impacts to
jurisdictional wetlands would be mitigated by creating new wetlands, restoring or enhancing existing
wetlands, or preserving existing wetland areas on Guam to, at a minimum, replace the area filled at a
mitigation ratio greater than 1:1.
As required under the Section 404 permitting process, a mitigation plan would be prepared that would
identify sites for compensatory mitigation and include a description of the type(s) and amount(s) of
compensation, the method of compensation (i.e., restoration, establishment, enhancement, and/or
preservation), and how the resource functions of the compensatory mitigation would address the
needs of the watershed, ecoregion, or other geographic area of interest (GBSP 2009). Compensatory
mitigation would follow guidelines provided in the Guam Compensatory Mitigation Policy (GBSP 2009).
The Guam Compensatory Mitigation Policy identifies wetland restoration as the preferred compensatory
mitigation option and states that “compensatory mitigation should be located within the same
watershed as the impact site and should be located where it is most likely to successfully replace lost
functions and services, taking into account such watershed-scale features as habitat diversity, habitat
connectivity, relationships to hydrologic sources (including the availability of water rights), trends in
land use, ecological benefits, and compatibility with adjacent land uses.” There are limited
opportunities on Guam to restore freshwater wetlands within the same watershed as the impacted
site. The Marine Corps has identified the Camp Covington wetlands and portions of the Atantano River
wetlands in nearby watersheds as potential Moorhen habitat wetland restoration sites at the Waterfront
Annex at Apra Harbor, Naval Base Guam (NAVFAC Pacific 2013c). The suitability of these sites as
compensatory mitigation for wetland impacts would be determined during the Section 404 permitting
process. Additional sites may also be identified to meet wetland compensatory mitigation requirements.
If Alternative 2 is chosen and wetlands cannot be avoided, the Marine Corps understands that a LEDPA
determination must be made as part of the permitting process and that if the USACE determines this
alternative is not the LEDPA, a Section 404 permit under the CWA cannot be granted and Alternative 2
would not be implemented. Through implementation of the potential mitigation measures and procedures
identified above, significant impacts to wetlands would be reduced to a level below significant. By
comparison, Alternatives 1 and 5 would have no impacts to wetlands and Alternatives 3 and 4 would have
significant long-term, direct impacts to up to 36.9 acres (15.0 ha) and 25.2 acres (10.2 ha) of potentially
jurisdictional wetland areas, respectively, which would be mitigated to a level below significant.
There would also be potentially jurisdictional wetlands adjacent to and downstream of construction areas
that would be subject to potential indirect impacts during construction. These short-term, indirect impacts
would be minimized by adhering to the provisions of the Construction General Permit and implementing
BMPs associated with addressing site- and activity-specific stormwater runoff protection requirements.
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Operation
Alternative 2 would incorporate the concept of LID in the final planning, design, and permitting of the
stormwater runoff and drainage design 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. Operation impacts associated with the HG Range at Andersen South would be the same as
described under Alternative 1 in Section 5.1.2.2 of this SEIS.
Under Alternative 2, there would be a minor increase in the area of impervious surface as a result of
ranges and associated support facilities, which would result in an associated increase in stormwater
discharge intensities and volume. However, the proposed action would incorporate LID measures and
BMPs to ensure stormwater retention would be consistent with local and federal requirements and thus
minimize potential impacts to surface water quality. Alternative 2 would also be implemented in
accordance with all applicable orders, laws, and regulations including the preparation and implementation
of a SWPPP, SWMP, and SPCC plan that would control runoff and minimize potential leaks and spills.
Where possible, stormwater flow paths would continue to mimic pre-development flows through area
topography.
Alternative 2 would include implementation of the REVA program and range management preventative
measures (i.e., vegetation, pH adjustment, LID). As listed in Section 2.8 of this SEIS, the BMPs would
reduce the potential for contaminants to migrate off-site. In addition, the DoD would investigate
additional technologies that could assist with range design and management to minimize potential
impacts. Available baseline data regarding range site conditions would be reviewed and verified 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 nonpoint source pollutants to meet the same water quality requirements as identified under Alternative A in
Section 4.1.2.2 of this SEIS.
Surface Water
The Watershed Reconnaissance Study (NAVFAC Pacific 2013a) identified potential impacts to surface
waters during the operational phase of Alternative 2 (see Appendix F). Activities that may directly cause
or exacerbate naturally occurring soil erosion and sediment runoff from a firing range would include
ongoing soil disturbances resulting from vehicular and pedestrian traffic; inadequate maintenance of
vegetated areas; increased stormwater runoff volume and velocity; contamination of stormwater runoff
due to eroded sediments, lead, and other MCs; and discharge of untreated contaminated stormwater runoff
into surface waters and wetlands. An indirect impact of firing range operations would result from the use
of live ammunition causing wildland fires. Large amounts of earthwork at the MRF and MPMG ranges
raise the risk of erosion during the operational phase, because graded features (cut and fill slopes), shifted
stream channels, and altered flow patterns can potentially create conditions which may facilitate
additional soil erosion (NAVFAC Pacific 2013a).
Potential effects from stormwater runoff would be minimized through the implementation of an
appropriate and comprehensive stormwater management plan utilizing a LID approach and BMPs under
Alternative 2 that would also serve to support the compliance with load allocations under the sediment
TMDL for Ugum Watershed. The runoff from operational areas is also the primary mechanism for offsite transport of eroded sediments and potentially harmful MCs, including lead. Firing range operationalphase LID measures and BMPs would focus on reducing volume and velocity of stormwater runoff,
minimizing soil erosion potential within the range boundaries, and controlling the spread of lead bullets
and bullet fragments. Lead mobilization in stormwater runoff would be of greater concern within the
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actual range footprint than within the dispersion area, which may only receive stray bullets (NAVFAC
Pacific 2013a). The most effective BMP for managing lead at a firing range is by containing and limiting
the spread of the spent munitions. This would be achieved through the use of containment systems, which
trap and hold the spent munitions until they can be recovered for off-site disposal (NAVFAC Pacific
2013a). Commonly used spent-munitions containment systems include earthen berms and backstops, sand
traps, steel traps, lamella or rubber granule traps, and shock-absorbing concrete. Each type of system
would be customized during final design for use at a given range to enhance its effectiveness. The REVA
program and additional BMPs listed in Section 2.8 of this SEIS would be implemented to minimize offsite migration of lead contaminants. In addition, the low volume use of explosives during training
activities could result in a potential for a very small amount of remaining, non-consumed material to
remain in the remaining explosive case. However, these residual compounds would not present a
significant threat to water quality due to their relatively low volume of use and the large area in which
they would be used.
Appropriate fire suppression and potential mitigation measures would also be incorporated into the design
(fire resistant structures) and range operating procedures. These measures would include landscaping with
fire-resistant vegetation that can become established in the depleted soils. Overall, Alternative 2 appears
to have the highest fire susceptibility compared to the other two NAVMAG alternatives. The likelihood of
outside fire sweeping onto the proposed ranges would also be high and would pose an elevated risk to
range property and operations. The existing Wildland Fire Management Plan (USFS 2008) that covers
NAVMAG would be extended to cover the non-federal lands and would continue to be implemented
under Alternative 2.
Because none of the proposed Alternative 2 firing range footprints fall within the Central Talofofo
Watershed, stormwater runoff from the proposed range footprint areas would not drain to the Fena Valley
Reservoir (see Figure 5.2.2-2). However, the SDZ associated with Alternative 2 would partially overlay
the Central Talofofo Watershed (see Figure 5.2.2-2), but there would be a very small chance that an
expended projectile would fall in the SDZ outside of the range footprint. Given the small number of
potential projectiles that could fall into the watershed and the relatively small size of the projectiles,
potential impacts to the water quality of Fena Valley Reservoir from these projectiles would be negligible.
No buildings/structures would be constructed in the 100-year or 500-year flood zone. It is anticipated that
developing the proposed footprint areas would not impact water surface elevation levels in FEMAregulated floodplains. However, this would be confirmed through detailed hydraulic and hydrologic
modeling during the final design phase. Any rise in the elevations would be covered by FEMA
regulations and would need to be approved by the local floodplain administrator.
Alternative 2 operations would be conducted in accordance with all applicable orders, laws, and
regulations including the preparation and implementation of a SWPPP, SWMP, and SPCC Plans that
would control runoff and minimize potential leaks and spills. Given implementation of these stormwater
runoff protective measures and range operation BMPs for containing and limiting the migration of lead
contaminants, operations associated with Alternative 2 would result in less than significant direct or
indirect long-term impacts to surface water.
Groundwater
Under Alternative 2, proposed operations would be in compliance with the stormwater runoff protection
measures identified above that would also serve to protect groundwater quality and recharge. Specifically,
implementation of LID measures and the provisions of the SWPPP and associated erosion control
activities would ensure that any stormwater runoff recharging to groundwater basins would be of
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acceptable quality. BMPs to minimize lead transport would minimize contamination of groundwater.
Given stormwater runoff protection measures (e.g., implementation of the LID and SWPPP measures),
operations associated with Alternative 2 would result in less than significant direct, long-term impacts to
groundwater.
Nearshore Waters
Under Alternative 2, proposed operations would be in compliance with the stormwater runoff protection
measures identified above that would also prevent direct impacts to the nearshore waters from stormwater
runoff. Implementation of LID measures and BMPs under Alternative 2 would support the compliance
with load allocations under the sediment TMDL for Ugum Watershed and ensure that stormwater runoff
from the project area would not cause indirect impacts to nearshore waters in Talofofo Bay. Given
stormwater runoff protection measures (i.e., implementation of LID, BMPs, and pollution prevention
plans), operations associated with Alternative 2 would result in no direct or indirect long-term impacts to
nearshore waters.
Wetlands
Under Alternative 2, proposed operations have the potential to cause indirect effects to nearby downgradient wetland areas. However, the stormwater runoff protection measures identified above would also
serve to protect water quality entering wetlands. Specifically, implementation of LID measures and the
provisions of the SWPPP and associated erosion control activities would ensure that the stormwater
runoff flowing into wetlands would be of acceptable quality. Given stormwater runoff protection
measures (i.e., implementation of LID, BMPs, and pollution prevention plans), operations associated with
Alternative 2 would result in less than significant direct or indirect long-term impacts to wetlands.
5.2.3

Air Quality

5.2.3.1

Affected Environment

The areas around the Alternative 2 are not developed and no sensitive populations are present. Ambient
air quality conditions in these areas can be considered typical for a rural area and include few activities
involving operation of major stationary or mobile sources.
5.2.3.2

Environmental Consequences

The construction activities associated with Alternative 2 would be similar to Alternative 1, with the
exception of site location. Therefore, the predicted construction activity annual emissions would be the
same as Alternative 1, as summarized in Table 5.1.3-2, and are well below the significance criterion of
250 tpy.
The hot-spot air quality impacts during both construction and operational phases would be similar to
Alternative 1, as discussed in Section 5.1.3; resulting in less than significant short- and long-term hot-spot
air quality impacts.
5.2.4

Noise

5.2.4.1

Affected Environment

The mountainous southern-central portion of Guam contains Fena Valley Reservoir and NAVMAG with
very few people residing in adjacent areas southeast of NAVMAG. Due to the low population and few
roads, the only noise source in the area is wind noise. Acoustically, this area would be typical of a rural or
wilderness setting with ambient noise levels in this area between 35-45 dBA (USEPA 1978).
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Environmental Consequences

Construction
There would be no impact due to construction noise under Alternative 2 because construction activities
would be in an unpopulated area of Guam. Construction areas would be at least 1 mile (1.6 km) away
from the nearest receptors.
Operation
Noise modeling results (Army 2013) for Alternative 2 are shown in Table 5.2.4-1 and Figure 5.2.4-1.
Under Alternative 2, the Zone 2 noise levels cover approximately 227 acres (92 ha) beyond the
boundaries of NAVMAG and Zone 3 affects about 13 acres (5.4 ha). The affected off-base acreage would
extend towards the east and south of NAVMAG in the mountainous region of southern Guam. No houses
lie within the noise contours, and therefore no residents would be affected by Zone 2 or Zone 3 noise
contours. Table 5.2.4-1 lists the Noise Zones and the associated acreage affected within each zone.
Table 5.2.4-1. Noise Exposure within Noise Zones under LFTRC Alternative 2
Acreage (ha)
Noise Zone (dB DNL)1
Noise Zone 2
65 - 69
70 - 74
Total Zone 2
Noise Zone 3
75 - 79
80 - 84
85+
Total Zone 3
Grand Total

Population

On-base

Off-base

500 (202)
291 (118)
791 (320)
176 (71)
122 (49)
191 (77)
489 (197)
1,280 (517)

Houses

People

175 (71)
52 (21)
227 (92)

0
0
0

0
0
0

12 (5)
1 (0.4)
0
13 (5.4)
240 (97)

0
0
0
0
0

0
0
0
0
0

Note: 1Zone 1 is not listed because all land uses are compatible within Zone 1.
Source: Army 2013; NAVFAC Pacific 2013.

Under Alternative 2, no people would be impacted by Zone 2 or 3 noise levels because there are no
residences within these zones. There would be no direct impacts due to live-fire training noise under this
alternative because there would be no populated residential areas affected and none of the noise
significance criteria stated in the Marine Corps Guidance memo for land use and noise exposure would be
exceeded (Marine Corps 2005). There would be no direct or indirect impacts because no population
would be affected, and none of the impact assessment criteria related to potential noise impacts would be
exceeded. As described in Section 5.1.4.2, noise generated levels at the HG Range would remain within
Andersen South and noise levels would not impact any residences. In summary, there would be no
residences/households affected by noise resulting from implementation of Alternative 2 and,
consequently, no significant noise impacts would occur.
In comparison, Alternative 1 is the only LFTRC alternative that would potentially result in significant
noise impacts, so the significance of Alternative 2 noise impacts is less than Alternative 1 and the same as
Alternatives 3, 4 and 5.
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The overall existing airspace conditions for Alternative 2 would be the same as described for Alternative
1 (see Section 5.1.5.1). Detailed information on military and civilian air traffic associated with AAFB and
Guam International Airport, respectively, 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).
5.2.5.2

Environmental Consequences

Construction
No changes to airspace would be required during construction of the LFTRC under Alternative 2.
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 2 would have no
impact on airspace.
Operation
Figure 5.2.5-1 depicts the proposed Restricted Area associated with the Alternative 2. This SUA would be
needed to contain the vertical hazard associated with the proposed live-fire training. Boundary
coordinates for the proposed NAVMAG (East/West) Option C of R-7202 Guam would begin at:






lat.13°20'55"N., long.144°40'34"E
to lat.13°20'43"N., long.144°43'37"E
to lat.13°18'54"N., long.144°43'40"E
to lat.13°18'50"N., long.144°40'32"E
to the point of beginning

Altitudes, times of use, and controlling and using agencies for this Restricted Area SUA would be the
same as described in Section 5.1.5.2 for Route 15 LFTRC Alternative 1. The proposed CFA associated
with the HG Range at Andersen South would be the same as described in Section 5.1.5.2 and depicted in
Figure 5.1.5-4.
Section 3.5.3.1 identifies the potential impacts to airspace from implementation of the LFTRC
alternatives. Given the location of the NAVMAG Complex, the proposed Alternative 2 would directly
impact arrivals into and departures out of the Guam International Airport. The FAA stated in the
preliminary Airspace Feasibility Assessment (FAA 2013) that Alternative 2 is not feasible. However, the
FAA stated that “an assignment of ‘not feasible’ to a specific alternative is not a statement of infeasibility,
but merely an assessment of the airspace in regard to the level of “assumed impact” (FAA 2013).
Operational activities under Alternative 2 have the potential for significant direct, long-term 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.
Terminal operations.
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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 per FAA coordination and/or adjusting
LFTRC operation procedures if feasible. However, no potential mitigation measures are proposed at this
time.
As detailed in Table 5.7-1, operational impacts under Alternative 2 would be the same as under
Alternatives 1, 3, and 4. Operational impacts under Alternative 2 would be greater than impacts under
Alternative 5.
5.2.6

Land and Submerged Land Use

5.2.6.1

Affected Environment

The affected environment for the HG Range at Andersen South would be the same as described under
Alternative 1 in Section 5.1.6.1 of this SEIS.
The proposed Alternative 2 is partially located on the southern portion of NAVMAG and extends off-base
to the east. The proposed land acquisition area is shown on Figure 5.2.6-1. In addition to the land required
for the expanded NAVMAG installation boundary, land would be acquired for the access road connection
to Route 4 (Figure 5.2.6-1). Most of the land proposed for acquisition is privately owned (Figure 5.2.6-1).
Additional details on the number of lots affected and land ownership is provided in Section 5.2.15,
Socioeconomics and General Services. No submerged land is affected by this alternative (Figure 5.2.6-1).
The primary existing land uses for NAVMAG are munitions storage and administration, which occur in
the northern portion of NAVMAG. There are existing training activities in NAVMAG including a sniper
range, Ordnance Annex Detonation Range, land navigation areas, air training (search and rescue,
insertion/extraction). Fena Valley Reservoir water wells are located central-west in NAVMAG. Some of
these NAVMAG land uses are shown on Figure 5.2.6-1.
Land use is related to other resource areas that are covered under various sections of this SEIS, such as
socioeconomic, recreational or ambient noise. Most of the land proposed for acquisition is undeveloped
and in its natural state (Appendix D, SIAS; Figure 5.3-15, Table 5.3-3). There are no community land use
plans for the NAVMAG vicinity. The GBSP land classification for the entire acquisition area is
Agriculture (see Figure 3.6.1-2). However, as described in the Section 5.2.8, Terrestrial Biological
Resources, the acquisition area is within the Guam Bolanos Conservation area, which is under Guam
Department of Agriculture jurisdiction. USDA-designated prime and important farmlands were identified
within the acquisition area (see Figure 5.2.5-1). No current agricultural use was identified.
Adjacent land uses to the Alternative 2 impacted area are other NAVMAG land uses and non-federal
lands that are classified by GBSP as Agricultural (see Figure 3.6.1-2). Mount Lamlam and Mount
Jumullong Manglo were identified west of the SDZs, but not adjacent (Figure 5.2.6-1).
The proposed action associated with Alternative 2 includes off-base utility infrastructure and a new access
road, as described in Section 2.5.4.2 and summarized in Section 5.2.
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Environmental Consequences

Land use impacts are addressed in this section. Land ownership impacts are addressed in Section 5.2.15,
Socioeconomics and General Services.
Construction
As previously discussed in Chapter 3, Section 3.6.3.1, Methodology, 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
Potential impacts on Fena Valley Reservoir and water supply are addressed in the Section 5.2.2, Water
Resources. The wellhead protection areas would not be affected. LFTRC land use would be compatible
with the existing military NAVMAG land use, except the use of the southern land navigation area would
be discontinued. Any direct or indirect land use incompatibility issues related to the military mission
within NAVMAG would be resolved through application of installation master planning guidelines
outlined in UFC 2-100-01. Therefore, long-term land use impacts would be less than significant.
The acquired area would largely remain as open space. USDA-designated prime and important farmlands
were identified within the area but the area is not currently used for agriculture. The long-term loss of
approximately 7% of the USDA-designated prime farmland and less than 1% of USDA-designated
important farmland on Guam is an indirect adverse impact, but is considered less than significant because
it is not currently in agricultural use and there are other prime and important farmlands available for
agricultural use.
The proposed Alternative 2 would be compatible with surrounding vacant land use. Zone 3 noise contours
would extend slightly off-base into vacant land, as described in the Section 5.2.4.2, Noise. Zone 2 noise
contours would also extend beyond the proposed installation boundary, as shown on Figure 5.2.4-1.
However, no existing or planned residential land uses (or other sensitive receptors like schools or medical
facilities) were identified within the Zone 2 or 3 contours. The acquisition area is designated for
Agriculture, which is a compatible land use within the Zone 2 and 3 noise contours. No land use impact
due to noise was identified.
The proposed access road/utility easements are compatible with the current vacant land use and GBSP
Agriculture classification. The new access road would facilitate public access to remote areas. This new
access could be considered both a potential beneficial and adverse direct and long-term impact on
adjacent and nearby land use. The landowners may appreciate improved access to their property, but they
may also be concerned that a new roadway would facilitate public access.
As addressed in Section 5.2.10.2, Cultural Resources and Section 5.2.7.2, Recreational Resources, Mount
Lamlam and Mount Jumullong Manglo public access would not be subject to additional restrictions.
Implementation of Alternative 2 would restrict non-DoD access to a portion of the Bolanos Conservation
Area that would be within the land acquisition area. The impact of the reduced access on conservation
goals and objectives is primarily a biological resources impact and is addressed in Section 5.2.8,
Terrestrial Biological Resources. As described in Section 3.6.3, Approach to Analysis, new access
restrictions placed on non-DoD populations is a potential direct and long-term significant impact when a
specific community-valued land use is affected.
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The following may be a potential mitigation measure to reduce this impact to a less than significant level:


DoD would work with GovGuam to develop a plan to balance the loss of conservation land use
and access with the operational needs and public safety concerns.

Alternatives 2 and 4 would have a similar level of impact to land use resources due to the loss of public
access and valued land uses from the Bolanos Conservation Area. However, the significant impacts are
potentially mitigable and would have less of an impact than Alternative 1, which has no mitigation
proposed. Both Alternatives (2 and 4) would have a greater impact to land use than Alternative 3, which
would have less than significant land use impacts.
5.2.7

Recreational Resources

5.2.7.1

Affected Environment

The 2010 Final EIS described the proposed actions to occur at NAVMAG (Volume 2, Chapter 2,
Section 2.3: Proposed Action-Training Functions and Section 2.3.1.3: Non-Firing General Military Skills
Training Facilities, pages 2-41 to 2-43 and 2-44 to 2-55, respectively). These included proposed non-live
fire training and maneuver facilities and operations, as well as the use of the existing hiking trails as an
access road to the NAVMAG site. While the current proposed action for live-fire training ranges differs
from the 2010 Final EIS actions at NAVMAG, the potentially impacted recreational environment and the
recreational resources near NAVMAG remain the same. A list of recreational resources near NAVMAG
is contained in the 2010 Final EIS (Volume 2, Chapter 9: Recreational Resources, Section 9.1.5: South,
pages 9-14 to 9-18). Comprehensive descriptions of recreational resources near NAVMAG are contained
in the 2010 Final EIS (Volume 9, Appendix G, Chapter 1: Recreational Resources, Section 1.4.1: Naval
Munitions Site and Section 1.4.2: Non-DoD Land, pages G-1-19 to G-1-28). Access and use of the
recreational resources within NAVMAG are restricted to base personnel and guests only. Recreational
resources near Alternative 2 are identified in Table 5.2.7-1.
Table 5.2.7-1. Recreational Resources within the Vicinity of Alternative 2
Recreational Resource
Historic and Cultural Attractions
Fena Massacre Site
Scenic Points
Japanese Lookout
Fishing
Fena Reservoir
Parks
Talofofo Falls Park and Hiking Trails on Non-DoD
property
Other
Almagosa and Dobo Springs and Bonya

Public Access
Installation personnel and guests only (open to the public
for an annual memorial event)
Installation personnel and guests only
Installation personnel and guests only
Open to the public
Installation personnel and guests only (and public by
special request on a limited basis)

Source: DON 2010.

Unlike the 2010 Final EIS NAVMAG action, this option includes ranges and SDZs extending outside
NAVMAG property and to the east. The proposed access road would utilize the existing Dandan Road
from Highway 4, run parallel to the northern boundary of the Dandan communications site, and then
extend west to the ranges on improved all-weather roadways. This expanded footprint does not
encompass any additional recreational resources within its boundaries not already described and analyzed
in the 2010 Final EIS.
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Environmental Consequences

Construction
Construction and/or improvement of access roads on non-federal property would be required to reach the
east ranges in this alternative. Recreational resources would be directly affected primarily through
possible short-term vehicle delays in reaching recreational sites, caused by earth-moving and construction
vehicles. Although staged construction equipment would not obstruct access, or the use of, recreational
resources, inconvenience to resource seekers (e.g., potential detours to be made, longer wait, and other
similar inconveniences) would result. However, the impacts from this construction process would be
short-term in nature, recreational opportunities would not be substantially reduced, and recreational
resources would not experience direct physical deterioration as a result of implementing Alternative 2.
Therefore, short-term less than significant impacts to recreational resources would be anticipated.
Operation
Portions of SDZs are proposed outside NAVMAG property and to the east. These parcels would need to
be acquired and would become federally owned property. Therefore, access to the public would be
limited. In addition to access restrictions, there are potential indirect impacts from firing range noise,
which could lessen visitor enjoyment of publicly accessible recreational resources in the area of the
LFTRC. Long-term direct impacts from limitations on public access and noise from firing ranges could
result in significant impacts to recreation sites. However, direct and indirect long-term impacts would be
less than significant for the following reasons:






The 2010 Final EIS states that the impacts are less than significant at the NAVMAG site. Even
though the current East/West and L-Shaped NAVMAG LFTRC alternatives extend eastward
from NAVMAG and would require land acquisition, there are no identified recreational resources
in those areas that would be directly or indirectly affected by land acquisition.
The construction of the access road for the East/West and L-Shaped NAVMAG LFTRC
alternatives would make access to the area easier for the public during those times the ranges are
not in operation.
Known recreational resources in the area (primarily Talofofo Falls) would not be impacted by
noise during training.

5.2.8

Terrestrial Biological Resources

5.2.8.1

Affected Environment

Vegetation Communities
Figure 5.2.8-1 depicts the vegetation communities within non-federal lands and the southern NAVMAG
associated with the proposed Alternative 2. 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 2012 (NAVFAC Pacific 2013a) in notional range areas for more finescale mapping.
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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 10-77). The impacted areas (i.e.,
physical disturbance for range footprints) of Alternative 2 are located on non-federal lands and consist
primarily of savanna vegetation interspersed with wetland vegetation associated with streams and
drainages. Some barren areas (badlands) are also present. The area within the NAVMAG is associated
with the SDZs of the proposed ranges and traverses savanna and patches of ravine forest (see Figure
5.2.8-1). The proposed access road from Highway 4 initially follows, for approximately 2.5 miles (4.0
km), a new 2-lane paved road (Dandan Road) that leads to the new Guam landfill. It then goes north and
is routed through an area with no roads or trails and then joins an existing 4-wheel drive trail near the
proposed Non-standard Small Arms Range. Vegetation communities along this proposed access road are
shown on Figure 5.2.8-1.
Terrestrial Conservation Areas
The SDZs of the proposed ranges overlie established Overlay Refuge lands within NAVMAG and the
northern portion of the GovGuam Bolanos Conservation Area (Figure 5.2.8-2). The conservation area was
created to protect native flora and fauna in the interior of southern Guam and to support restoration efforts
proposed in the Guam Comprehensive Wildlife Conservation Strategy (GDAWR 2006). It is managed by
GDAWR for hunting and outdoor recreation. Historically, the area was predominantly ravine forest with
very little savanna complex. However, humans and ungulates have changed the landscape through
agricultural burning and browsing, and currently the Bolanos Conservation Area is nearly an even mix of
savanna complex and ravine forest (GDAWR 2006; Natural Resources Conservation Service 2009).
Wildlife - Native Species
The only native migratory bird species observed during project-specific surveys within the proposed
range areas on non-federal lands was the yellow bittern. General information on migratory birds for
southern Guam that would be applicable for the area of proposed ranges associated with Alternative 2 is
provided in the National Audubon Society’s Christmas Bird Counts for southern Guam (National
Audubon Society 2013). From 2005 through 2011, a total of 37 species of native birds were reported and
all are protected under the MBTA. Some of these species potentially occur within the action area, but
most are found primarily in coastal areas. Species likely to use the action area are Pacific golden plover,
tattlers, egrets, and yellow bittern. Surveys conducted in 2008-2010 and in 2013 on NAVMAG detected
the following native species: Pacific golden-plover, white tern, yellow bittern, and gray-tailed tattler
(NAVFAC Pacific 2010, 2013a, 2013b; JRM 2013).
The only native reptile species detected within the range footprints and associated buffer areas during
surveys conducted for this SEIS was the Pacific blue-tailed skink (NAVFAC Pacific 2013a, 2013b).
The proposed Dandan access road to the proposed ranges on non-federal lands under Alternative 2
crosses the Bubulao River (Figure 5.2.8-1). Guam’s freshwater ecosystems have not been studied in detail
and specific data is not available for the aquatic resources in streams that would be crossed or that are in
the vicinity of the proposed ranges. Some information is available for southern Guam streams, such as the
Talofofo Watershed, as noted in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological
Resources, Section 10.1.5.3: Naval Munitions Site - Freshwater Invertebrates and Fish, pages 10-77 to
10-78). This information is assumed to be generally applicable to other freshwater streams in southern
Guam. All Guam indigenous freshwater fish are amphidromous (i.e., fish which move between fresh and
salt water during some part of life cycle, but not for breeding). Aquatic fish and invertebrates observed in
previous studies are listed in Table 5.2.8-1. Of those recorded, the flagtail, Stiphodon goby, and several
species of invertebrates are designated as Guam SOGCN (GDAWR 2006).
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Table 5.2.8-1. Native and Non-native Aquatic Species in the
Talofofo Watershed below Fena Dam
Species Group

Talofofo River(1)

Native Fish
Moray eel
Guam goby
Flagtail*
Yellow tail rock-climbing goby
Stiphodon spp. (goby)*
Non-Native Fish
Peacock bass
Walking catfish
Bighead catfish
Mosquito fish
Snappers
Tilapia
Native Invertebrates
Freshwater prawn*
Neritina pulligera (nerite snail)*
Stenomelania plicaria (thiarid snail)*
Atyoida sp. and Caridina sp. (shrimp)*
Varunid crabs*
Mangrove crab

Lost/Maagas River(2)
























Legend: *Guam SOGCN.
Sources: (1)Best and Davidson 1981; (2)GDAWR 2000; NAVFAC Pacific 2010.

Non-native bird species observed during recent surveys within the proposed range areas of Alternative 2
include the island collared dove, black francolin, and king quail (NAVFAC Pacific 2013a, 2013b).
Feral pigs and Philippine deer are common in ravine and savanna plant communities. Although pig
rooting was observed in some perimeter areas of wetlands, habitat degradation in the open lands
throughout the Alternative 2 action area is less than in forested areas (NAVFAC Pacific 2013a, 2013b).
The following non-native reptile and amphibian species were observed during surveys conducted for this
SEIS within proposed range footprints and associated 328-foot (100-m) buffers: curious skink, marine
toad, crab-eating frog, Hong Kong whipping frog, and Gunther’s Amoy frog (NAVFAC Pacific 2013a).
In addition, brown treesnake are present in forested areas of the Alternative 2 action area.
Based on data from other streams in southern Guam, a variety of non-native fish species may potentially
occur in streams within the Alternative 2 action area, particularly Bubulao River (GDAWR 2000;
NAVFAC Pacific 2010) (see Table 5.2.8-1).
Special-Status Species: Federal ESA-Listed and Proposed Species
Two ESA-listed species (Mariana fruit bat and Mariana swiftlet) occur within the proposed Alternative 2
action area, including the proposed access road (Table 5.2.8-2 and Figure 5.2.8-3). Although “suitable
habitat” for special-status species is present within the Alternative 2 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).
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In addition to the discussion below, information for individual species occurring within NAVMAG is
provided in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section
10.1.5.3: Naval Munitions Site - ESA and Candidate Species, pages 10-79 to 10-84).
Table 5.2.8-2. Distribution of Special-Status Species on Southern NAVMAG
and Non-Federal Lands
Name

Status*
ESA
Guam

Habitat

Known
to Occur

Comments

Yes

Not observed in 2012
surveys; closest occurrence
is 3 miles (4.8 km)
northwest in NAVMAG;
recovery habitat present.

Mammals

T

E

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

d, f, h, m, q)

E

E

Freshwater wetlands.

No

Mariana swiftlet(c, d, h, i, m, q)

E

E

Nests in caves; feeds over
savannah and ravine
forest.

Yes

Mariana crow(a, d, h, m, q, r)

E

E

All forests with a
preference for native
limestone forest.

No

Guam Micronesian
kingfisher(a, d, h, j, m, q, r)

E

E

Forest and scrub with a
preference for native
limestone forest.

No

Guam rail(a, d, l, n, p, q, r)

E

E

Secondary habitats, some
use of savanna and
limestone forests.

No

-

E

Forest edge.

Mariana fruit bat

(b, c, d, e, h, i, k, m,

q, r)

Birds
Mariana common moorhen(c,

Reptiles
Pacific slender-toed gecko(c, d,
h)

Moth skink(c, d, h, i)

-

E

Slevin’s skink(i, s)

PE

E

Invertebrates
Guam tree snail(c, d, g, h, i, s)

PE

E

Humped tree snail(c, d, g, h, i, s)

PE

E

Fragile tree snail(c, d, g, h, i, o, s)

PE

E

Mariana eight-spot butterfly(i,
n, s)

PE

-

Forest areas with large
tree trunks.
Mid-elevation closed
humid and montane
forests.

Cool shaded forested
areas with high humidity.

Intact limestone forest
with host plants.
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Closest occurrence is Fena
Reservoir, 1.5 miles (2.4
km) northwest.
Observed during 2012
surveys in the proposed
range area.
Extirpated from Guam last seen in southern Guam
in the mid-1960s; recovery
habitat present.
Extirpated from the wild
on Guam by 1985; last
seen in southern Guam in
the 1970s; recovery habitat
present.
Extirpated from the wild
on Guam by 1988; last
seen in southern Guam in
the 1970s; recovery habitat
present.

No

NR; not observed in 2012
surveys in the impacted
areas.

No

NR; not observed in 2012
surveys in the impacted
areas.

No

NR; not observed during
2012 surveys of the
impacted areas.

No

NR; host plants not
observed during 2012
surveys of the impacted
areas.
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Table 5.2.8-2. Distribution of Special-Status Species on Southern NAVMAG
and Non-Federal Lands
Name

Mariana wandering
butterfly(i, s)

Status*
ESA
Guam

PE

Habitat

Known
to Occur

Comments

No

Has not been seen on
Guam since 1979 and
considered extirpated; host
plants not observed during
2012 surveys of the
impacted areas.

-

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

No

Plants
Serianthes tree

E

E

Limestone and ravine
forests.

Cyathea lunulata(d, h, i, q)

-

E

Wet ravines at the
boundary with savanna in
southern Guam.

No

Heritiera tree(i, s)

PE

E

Limestone cliffs and
plateaus.

No

Tabernaemontana rotensis(i, s)

PT

SOGCN

Limestone forest.

No

Cycas micronesica(i, s)

PT

SOGCN

Limestone forest, ravine
forest, and savanna
summits.

No

Bulbophyllum guamense(i, s)

PE

-

Lowland/limestone
forests.

No

Dendrobium guamense(i, s)

PE

-

Lowland/limestone
forests.

No

Eugenia bryanii(i, s)

PE

-

Windy exposed coastal
clifflines in lowland/
limestone forests.

No

Maesa walkeri(i, s)

PE

-

Lowland/limestone
forests.

No

Nervilia jacksoniae(i, s)

PE

-

Lowland/limestone
forests.

No

Psychotria malaspinae(i, s)

PE

-

Lowland/limestone
forests.

No

Solanum guamense(i, s)

PE

-

Lowland/limestone
forests.

No

Tinospora homosepala(i, s)

PE

-

Lowland/limestone
forests.

No

(d, h, i, m, q, r)
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NR; not observed in 2012
surveys in the impacted
areas; recovery habitat
present.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.
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Table 5.2.8-2. Distribution of Special-Status Species on Southern NAVMAG
and Non-Federal Lands
Name

Status*
ESA
Guam

Habitat

Known
to Occur

Tuberolabium guamense(i, s, t)

PE

-

Lowland/limestone
forests.

No

Hedyotis megalantha(i, s)

PE

-

Savanna

No

Phyllanthus saffordii(i, s)

PE

-

Savanna

No

Comments
NR; not observed in 2012
surveys in the impacted
areas; observed on the
NAVMAG during surveys
for 2010 EIS but outside
the current proposed
impacted areas.
NR; not observed in 2012
surveys in the impacted
areas.
NR; not observed in 2012
surveys in the impacted
areas.

Legend: *E = endangered, NR = not reported, PE = proposed endangered, PT = proposed threatened, T = threatened.
Sources: (a)Jenkins 1983; (b)USFWS 1990; (c)COMNAV Marianas 2001; (d)GDAWR 2006; (e)Brooke 2008; (f)Brooke and Grimm
2008; (g)Smith et al. 2008; (h)GovGuam 2009; (i)NAVFAC Pacific 2013a, 2013b; (j)USFWS 2008b; (k)USFWS 2009a;
(l)
USFWS 2009b; (m)USFWS 2011; (n)USFWS 2012a; (o)USFWS 2012c; (p)BirdLife International 2013; (q)JRM 2013;
(r)
USFWS 2010b; (s)USFWS 2014a, 2014b; (t)NAVFAC Pacific 2010.

MARIANA FRUIT BAT. After 1996, an estimated 5-20 individual Mariana fruit bats were thought to occur
within the NAVMAG/Upper Talofofo Watershed, and were assumed to be full time residents of the area,
rather than migrants from the main Pati Point Colony on AAFB in northern Guam (Morton and Wiles
2002). USFWS (1996) speculated that disturbance associated with illegal hunting may have inhibited the
establishment of a communal roost within the NAVMAG. Although fruit bat recovery habitat occurs
within the Alternative 2 action area, surveys within and in the vicinity of the proposed ranges on nonfederal lands in 2012 did not observe any Mariana fruit bats (NAVFAC Pacific 2013a). The closest
known observations of fruit bats are 3 miles (4.8 km) northwest of the proposed ranges within the
NAVMAG (Figure 5.2.8-3). These observations are from surveys conducted in 2013 for this SEIS. Fruit
bats are known to travel 6-7.5 miles (10-12 km) to reach forage areas (USFWS 1990), and the Alternative
2 action area contains fruit bat recovery habitat, particularly ravine forest primarily within the SDZ to the
west of the range areas within the NAVMAG and to the south of the range areas (see Figure 3.8.3-1).
Therefore, there is the potential for the fruit bats within the NAVMAG to occur within the Alternative 2
action area.
MARIANA COMMON MOORHEN. The moorhen is a freshwater obligate species and inhabits emergent
vegetation in freshwater marshes and ponds. As described in the 2010 Final EIS, the largest moorhen
population was historically at Fena Reservoir. However, conditions in the reservoir have changed, causing
moorhens to find more suitable habitat elsewhere. The decrease in suitable habitat seems to be a result of
the decline of Hydrilla verticillata, a water plant used by moorhens as a nesting substrate (JRM 2013).
The current population on Guam is estimated at 100-150 birds (USFWS 2012b).
Although freshwater wetlands were common in the proposed non-federal lands range area, open water
habitat was not observed in the impacted area during 2012 surveys. Stinson et al. (1991) observed four
moorhens on a seasonal pond approximately 300 feet (90 m) north of the proposed MPMG Range
boundary (Figure 5.2.8-3). During surveys in June 2012, this area was observed to be a dry, wellvegetated, elongated basin several hundred feet long. In addition, another dry, well-vegetated basin
approximately 500 feet (150 m) west of the proposed MPMG Range impacted boundary was also
observed. This basin is the headwater of the Sarasa River according to USGS hydrography data.
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MARIANA SWIFTLET. Swiftlets nest and roost in caves and leave the caves during the day to forage over a
wide variety of terrain and vegetation, favoring ridge crests and open grassy areas where they capture
small insects while flying (USFWS 1991). There are only three known nesting/roosting caves (Mahlac,
Fachi, and Maemong) on Guam for this species and they are located in the northern NAVMAG
approximately 2 miles (3.2 km) north of the non-federal lands range area (see Figure 5.2.8-3). The
number of swiftlets at Mahlac cave fluctuates around 1,000, while the number at Maemong cave from
2010 to 2012 ranged between 40 and 126, and at Fachi cave have fluctuated between a low of 3 (2011)
and a high of 172 (2009) (Brindock 2012).
During June and July 2012, surveys within the proposed non-federal lands range area observed 1-11
Mariana swiftlets at multiple locations from 4 survey stations (see Figure 5.2.8-3) (NAVFAC Pacific
2013a). All Mariana swiftlet observations were between 1.5 and 2.3 miles (2.4-3.7 km) from the three
known nesting/roosting caves in the northeastern portion of NAVMAG.
MARIANA CROW. The Mariana crow was last observed in southern Guam in the mid-1960s (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 and
SDZs associated with Alternative 2 (see Figure 3.8.3-1).
GUAM RAIL. The Guam rail was last seen in southern Guam in the 1970s, and was extirpated in the wild
by 1985. It 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 which provide good cover; mature forest is deemed only
marginal for the Guam rail (USFWS 2009b). Rail recovery habitat is found within proposed project
impacted areas associated with Alternative 2 (see Figure 3.8.3-2).
GUAM MICRONESIAN KINGFISHER. The Guam Micronesian kingfisher was last seen in southern Guam in
the 1970s, and was extirpated in the wild by 1988. It is now found only in captivity on Guam and at
mainland zoos (USFWS 2008). 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 2008). Kingfisher recovery habitat is found within proposed project impacted areas and SDZs
associated with Alternative 2 (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 2. Therefore, as Slevin’s skink is not found within the
impacted areas of Alternative 2, this species is not addressed further.
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TREE SNAILS. The three proposed endangered tree snail species (Guam tree snail, humped tree snail, and
fragile tree snail) were not observed during field surveys conducted within the proposed range footprints
on non-federal lands in 2012 in support of this SEIS (NAVFAC Pacific 2013a, 2013b). Although suitable
tree snail habitat occurs within the SDZs, the SDZ areas would not be subject to any ground-disturbing
activities and proposed range construction and operations would not impact tree snails. Therefore, as the
tree snail species are not found within the impacted areas of Alternative 2, these species are not addressed
further.
SERIANTHES TREE. The endangered Serianthes tree was not observed during field surveys conducted
within the proposed range footprints on non-federal lands in 2012 in support of this SEIS (NAVFAC
Pacific 2013a, 2013b). The only known location on Guam of the Serianthes tree is on AAFB, more than
20 miles (32 km) north of the NAVMAG. However, Serianthes recovery habitat is found within proposed
project impacted areas and SDZs associated with Alternative 2 (see Figure 3.8.3-2).
HERITIERA LONGIPETIOLATA. This endemic tree is found in crevices of rough limestone in primary
limestone forest. Although there are two records of the species on the NAVMAG (see Figure 5.2.8-3), it
was not observed during surveys in support of this SEIS and there are no records of the species within the
impacted areas of Alternative 2, nor is there suitable habitat within the impacted areas; suitable habitat
only occurs within the SDZs of the proposed ranges (NAVFAC Pacific 2010, 2013a, 2013b; USFWS
2014a, 2014b). Therefore, as H. longipetiolata is not found within the impacted areas of Alternative 2,
this species is not addressed further.
TABERNAEMONTANA ROTENSIS. There are no records of T. rotensis within the NAVMAG (USFWS 2014)
and the species was not observed during surveys in support of the 2010 Final EIS and during 2012 in
support of this SEIS nor is there suitable habitat within the impacted areas; suitable habitat only occurs
within the SDZs of the proposed ranges (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b).
Therefore, as T. rotensis is not found within the impacted areas of Alternative 2, this species is not
addressed further.
CYCAS MICRONESICA. The cycad is found in limestone forests throughout Guam and is proposed as an
endangered species under the ESA because of the Asian cycad scale insect that is devastating the species.
This species has not been observed within the NAVMAG or non-federal lands associated with Alternative
2, nor is there suitable habitat within the impacted areas; suitable habitat only occurs within the SDZs of
the proposed ranges (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as C.
micronesica is not found within the impacted areas of Alternative 2, 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 Alternative 2, nor is there suitable habitat within the impacted areas; suitable habitat
only occurs within the SDZs of the proposed ranges (NAVFAC Pacific 2010, 2013a, 2013b; USFWS
2014a, 2014b). Therefore, as B. guamense is not found within the impacted areas of Alternative 2, 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). There is one known occurrence within the NAVMAG within the
vicinity of Almagosa Springs (Figure 5.2.8-3). There are no records of the species within the impacted
areas of Alternative 2, nor is there suitable habitat within the impacted areas; suitable habitat only occurs
within the SDZs of the proposed ranges (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b).
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Therefore, as D. guamense is not found within the impacted areas of Alternative 2, 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
Alternative 2, nor is there suitable habitat within the impacted areas; suitable habitat only occurs within
the SDZs of the proposed ranges (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b).
Therefore, as E. bryanii is not found within the impacted areas of Alternative 2, 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 of which is located along the southwestern
border of the NAVMAG (Figure 5.2.8-3) (USFWS 2014a, 2014b). There are no records of the species
within the impacted areas of Alternative 2, nor is there suitable habitat within the impacted areas; suitable
habitat only occurs within the SDZs of the proposed ranges (NAVFAC Pacific 2010, 2013a, 2013b;
USFWS 2014a, 2014b). Therefore, as M. walkeri is not found within the impacted areas of Alternative 2,
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
(USFWS 2014a). There are no records of the species within the impacted areas of Alternative 2, nor is
there suitable habitat within the impacted areas; suitable habitat only occurs within the SDZs of the
proposed ranges (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as N.
jacksoniae is not found within the impacted areas of Alternative 2, 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. None of these
individuals have been observed within the last 5 years (USFWS 2014a, 2014b). There are no records of
the species within the impacted areas of Alternative 2, nor is there suitable habitat within the impacted
areas; suitable habitat only occurs within the SDZs of the proposed ranges (NAVFAC Pacific 2010,
2013a, 2013b; USFWS 2014a, 2014b). Therefore, as P. malaspinae is not found within the impacted
areas of Alternative 2, 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 Alternative 2, nor is there suitable habitat
within the impacted areas; suitable habitat only occurs within the SDZs of the proposed ranges
(NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as S. guamense is not found
within the impacted areas of Alternative 2, 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 (USFWS 2014a). There
are no records of the species within the impacted areas of Alternative 2, nor is there suitable habitat
within the impacted areas; suitable habitat only occurs within the SDZs of the proposed ranges
(NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as T. homosepala is not found
within the impacted areas of Alternative 2, this species is not addressed further.
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TUBEROLABIUM GUAMENSE. An epiphyte in the orchid family found in limestone forests. Currently, T.
guamense is known from three occurrences on Guam: one occurrence in the forest ecosystem of the Mt.
Almagosa cliffline, one occurrence south of the swiftlet caves on the NAVMAG, and one in the
northeastern area of Finegayan (see Figure 5.2.8-3) (NAVFAC Pacific 2010; USFWS 2014a, 2014b).
There are no records of the species within the impacted areas of Alternative 2, nor is there suitable habitat
within the impacted areas; suitable habitat only occurs within the SDZs of the proposed ranges
(NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as T. guamense is not found
within the impacted areas of Alternative 2, this species is not addressed further.
HEDYOTIS MEGALANTHA. A perennial herb in the coffee family, this species occurs in savanna areas in
southern Guam. Currently, H. megalantha is known from one large scattered occurrence totaling fewer
than 1,000 individuals on southern Guam, between Mt. Alutom and Tarzan Falls. This species typically
occurs as lone individuals rather than in patches or groups (USFWS 2014a). There are no records of the
species within the impacted areas of Alternative 2 (USFWS 2014b). Therefore, as H. megalantha is not
found within the impacted areas of Alternative 2, this species is not addressed further.
PHYLLANTHUS SAFFORDII. This woody shrub is currently known from four scattered occurrences on
southern Guam within savanna areas: Mt. Alutom, Piti Hills, Nimitz Hill “War in the Pacific Lookout,”
and near the Cetti Bay Watershed (USFWS 2014a). There are no records of the species within the
impacted areas of Alternative 2 (USFWS 2014b). Therefore, as P. saffordii is not found within the
impacted areas of Alternative 2, this species is not addressed further.
Special-Status Species: Guam-Listed Species and SOGCN
Three Guam-listed species (Pacific slender-toed gecko, moth skink, and the tree fern Cyathea lunulata)
were not observed during field surveys conducted within the proposed impacted areas on non-federal
lands in 2012 in support of this SEIS, nor is there suitable habitat within the impacted areas (NAVFAC
Pacific 2013a, 2013b). Suitable habitat only occurs within the SDZs of the proposed ranges. The SDZs
would not be subject to any ground-disturbing activities and proposed range operations would not impact
the Pacific slender-toed gecko, moth skink, and the tree fern Cyathea lunulata. Therefore, as the Pacific
slender-toed gecko, moth skink, and the tree fern Cyathea lunulata are not found within the impacted
areas of Alternative 2, these species are not addressed further.
5.2.8.2

Environmental Consequences

Construction
Vegetation. The majority (62%) of the impacted areas for the proposed ranges and access road on nonfederal lands under Alternative 2 is dominated by savanna (250 acres [101 ha]), with an additional 58
acres (24 ha) of secondary limestone forest and ravine forest, 18 acres (7 ha) of herbaceous wetland, and
68 acres (27 ha) of developed/agriculture/barren areas (Table 5.2.8-3 and see Figure 5.2.8-1).
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Table 5.2.8-3. Direct Construction-Related Impacts to Vegetation Communities with
Implementation of LFTRC Alternative 2
Project Component
Range Areas, Associated
Features, and Dandan Access
Road
HG Range (at Andersen South)
Total

Vegetation Community (acres [ha])
HW
HS
Sav
Dev
Ag

Bar

Total

39.2
(15.9)

17.8
(7.2)

7.2
(2.9)

14.8
(6.0)

381.6
(154.4)

0

0

0

0

39.2
(15.9)

17.8
(7.2)

7.2
(2.9)

14.8
(6.0)

SLF

RF

0
19.4
(7.9)
19.4
(7.9)

7.5
(3.0)
1.8
(0.7)
9.3
(3.7)

249.5
(101.0)
0
249.5
(101.0)

45.6
(18.5)
1.8
(0.7)
47.4
(19.2)

23.0
(9.3)
404.6
(163.7)

Legend: SLF = secondary limestone forest; RF = ravine forest; HW = herbaceous wetland; HS = herbaceous scrub; Sav =
savannah; Dev = developed; Ag = agriculture; Bar = barren.

The area that would be directly impacted from construction of the proposed ranges on non-federal lands
under Alternative 2 is composed of vegetation communities that are common across Guam (Guam
Department of Agriculture 2010; USFS 2006). Based on surveys conducted in 2012 in the proposed range
areas, the ravine forest community is significantly degraded in many areas by invasion of non-native
woody plant species including Vitex and betelnut palm, and heavy infestation by herbaceous non-native
invasive plants (NAVFAC Pacific 2013a). Impacts to vegetation from construction of the proposed HG
Range at Andersen South were discussed in Section 5.1.8.2 and were found to be less than significant.
Therefore, there would be less than significant impacts to vegetation with implementation of the
construction activities under Alternative 2.
However, the following BMPs may be implemented to avoid and reduce potential direct, long-term
impacts of proposed construction activities on vegetation communities with implementation of LFTRC
Alternative 2.
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.
 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.
Terrestrial Conservation Areas. Only the SDZs associated with the proposed ranges would overlie a
portion of Overlay Refuge lands and the Bolanos Conservation Area. As the SDZs would not be subject
to any ground-disturbing activities associated with proposed range construction, there would be no
impacts to Overlay Refuge lands or the Bolanos Conservation Area with implementation of the
construction activities under Alternative 2.
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Wildlife - Native Species. The loss of 405 acres (164 ha) of common vegetation communities within
southern Guam would result in less than significant impacts to regional native wildlife species. Short-term
construction noise may temporarily impact suitable habitat for native birds in the vicinity of the
construction areas, but they would relocate to other areas of suitable habitat in the vicinity, and could
return to the area following construction. Impacts to wildlife from the construction of the HG Range at
Andersen South were discussed in Section 5.1.8.2 and would be less than significant. Implementation of
Alternative 2 would not have a significant adverse effect on a population of any migratory bird species or
other native wildlife species. Non-listed native reptiles are abundant throughout Guam and impacts to
vegetation communities under Alternative 2 would result in less than significant impacts to non-listed
native reptile populations.
Proposed construction activities and associated movement of materials onto and off of Guam could
increase the potential for the spread of existing or introduction of new non-native invasive species. To
prevent the inadvertent spread of non-native species on Guam or to other locations off of Guam, the DON
will implement standard biosecurity measures (e.g., HACCP, brown treesnake interdiction measures,
coconut rhinoceros beetle vegetation management procedures, outreach/education, and monitoring to
evaluate effectiveness of HACCP) into construction protocols, procedures, and activities.
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 2.
Best Management Practices
 HACCP Plan. See Section 4.1.8.2 under Construction, Vegetation for a detailed description
of the 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.
 Onsite Vegetation Waste Management Procedures. See Section 4.1.8.2 under Construction,
Vegetation for a detailed description of the vegetation waste management procedures.
 Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction program.
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 (e.g., coconut rhinoceros beetle), the potential for the introduction 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 2.
Special-Status Species: Federal ESA-Listed and Proposed Species
Impacts to special-status species from the construction of the proposed HG Range at Andersen South
were discussed in Section 5.1.8.2 and were determined to be less than significant. The following
discussion addresses those species that occur within the impacted areas (ranges and access road) on nonfederal lands under Alternative 2.
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MARIANA FRUIT BAT. Approximately 43 acres (17 ha) of Mariana fruit bat recovery habitat would be
removed due to proposed construction activities under Alternative 2. This area is included in the impacts
to vegetation and Overlay Refuge lands 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.
Field surveys conducted in 2012 on the non-federal lands did not detect any Mariana fruit bats in the
vicinity of the proposed firing ranges. This area is almost entirely open land with small, isolated ravine
forest areas. The species is currently limited to the few areas on Guam away from human activities and
with suitable habitat, primarily on federal lands 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.
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 2006, 2010).
For the fruit bat 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 2006).
The loss of 43 acres (17 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 on Guam, there would be less than significant impacts
to the Mariana fruit bat with implementation of proposed construction activities associated with
Alternative 2.
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 2.
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.
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
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roads and facilities adjacent to fruit bat habitat. Illumination of forest would be kept to an
absolute minimum.
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 2, impacts to the crow would be limited to recovery
prospects. If crows are reintroduced and exposed to construction activities under Alternative 2, they may
be disturbed (DON 2014).
Although the crow no longer occurs on Guam, approximately 43 acres (17 ha) of crow recovery habitat
would be removed due to proposed construction activities associated with Alternative 2. 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.
This loss 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. 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 2. 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 2.
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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction program.

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 2, impacts to the rail would be limited to recovery prospects. If rails are reintroduced and
exposed to construction activities under Alternative 2, they may be disturbed (DON 2014).
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Although the rail no longer occurs on Guam, approximately 49 acres (20 ha) of rail recovery habitat
would be removed due to proposed construction activities under Alternative 2. 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.
This loss of rail recovery habitat on Guam would not preclude the recovery of the rail, and it would not
substantially reduce the total number of rails that the island can support. Given this small loss of recovery
habitat on Guam, there would be less than significant impacts to the rail with implementation of proposed
construction activities associated with Alternative 2.
The following BMPs may be implemented to avoid and reduce potential direct and indirect long-term
impacts of proposed construction activities on the recovery of the Guam rail with implementation of
Alternative 2.
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.

GUAM MICRONESIAN KINGFISHER. The Guam Micronesian 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 2, impacts to the kingfisher
would be limited to recovery prospects. If kingfishers are reintroduced and exposed to construction
activities under Alternative 2, they may be disturbed (DON 2014).
Although the kingfisher no longer occurs on Guam, approximately 43 acres (17 ha) of kingfisher recovery
habitat would be removed due to proposed construction activities associated with Alternative 2. 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.
This loss of kingfisher recovery habitat on Guam would not preclude the recovery of the kingfisher, and it
would not substantially reduce the total number of kingfishers that the island can support. Given this
small loss of recovery habitat on Guam, there would be less than significant impacts to the kingfisher
with implementation of proposed construction activities associated with Alternative 2.
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 2.
Best Management Practices


HACCP Plan. See Section 4.1.8.2, Construction, Vegetation for a detailed description of
HACCP planning.
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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.

MARIANA SWIFTLET. Based on 2012 field surveys, this species forages in the proposed range area,
particularly in the northern portion, closer to the only known swiftlet nesting/roosting caves on Guam.
The conversion of 399 acres (162 ha) of vegetation communities commonly found throughout southern
Guam (e.g., herbaceous scrub/savanna, ravine forest, and developed/agricultural/barren) to the proposed
ranges and access road would not diminish the amount of swiftlet foraging habitat within the area.
Swiftlets would continue to forage within the extensive foraging habitat surrounding the proposed range
area, including the extensive areas of savanna and ravine forest to the north, west, and east of the
proposed range areas, and areas in the vicinity of the nest/roost caves on NAVMAG and the drainages of
the Mahlac, Maagas, and Talofofo rivers (see Figures 5.2.8-1 and 5.2.8-3). The proposed construction
activities would also not impact regional insect populations that are the prey base for the swiftlet.
Although noise levels within the immediate vicinity of proposed construction activities would increase,
they would be localized and temporary. Proposed construction activities would not impact the swiftlet
nesting/roosting caves approximately 2 miles (3 km) to the north of the proposed ranges. Therefore, there
would be less than significant impacts to the Mariana swiftlet with implementation of the proposed range
construction activities under Alternative 2.
MARIANA COMMON MOORHEN. Although no suitable open water habitat currently occurs within the area
of the proposed ranges under Alternative 2, moorhens were reported from a seasonal pond just to the west
of the proposed KD Pistol Range in 1991. During surveys in June 2012, this area was observed to be a
dry, well-vegetated basin. Even if sufficient rain fell in future years that would result in ponding of this
area, the extensive vegetative growth would preclude the availability of open water and prevent moorhens
from using this area. The only other suitable moorhen habitat is located at Fena Valley Reservoir,
approximately 1.5 miles (2.4 km) to the northwest of the proposed ranges. However, in accordance with
proposed BMPs (see Section 2.8), pre-construction surveys within the proposed construction area for
moorhens will be conducted 1 week before construction activities begin to ensure that open water habitat
does not occur and moorhens are not within the impacted areas. Therefore, there would be no impacts to
the Mariana common moorhen with implementation of the proposed range construction activities under
Alternative 2.
SERIANTHES TREE. Although individual Serianthes trees do not occur within the impacted areas of
Alternative 2, approximately 18 acres (7 ha) of Serianthes recovery habitat would be removed due to
proposed construction activities. 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 ESAlisted species.
This loss of 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 2.
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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 2.
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.

Special-Status Species: Guam-Listed and SOGCN
The only Guam-listed species that would occur within the proposed range areas are also listed under the
federal ESA and were 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
spread of existing non-native species on Guam during the operation of Alternative 2 is considered
unlikely.
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 2.
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Terrestrial Conservation Areas. While the modeled noise levels from proposed range operations may be
heard within the southern portion of NAVMAG on Overlay Refuge lands and within the northern portion
of the Bolanos Conservation Area (see Figures 5.2.8-2 and 5.2.8-4), the noise levels would be
approximately 55-64 dB ADNL or less and would be barely perceptible above ambient noise levels for
the region (see Section 5.2.4, Noise). Signs would be posted along the perimeter of the SDZ notifying the
public of an active live-fire range within the area behind the signs and access is restricted during
operations. The Bolanos Conservation Area is remote, difficult to access, limited to use by hikers and
hunters, and management is minimal (GDAWR 2006). Therefore, proposed operations at the proposed
Alternative 2 would result in less than significant impacts to management or conservation values of
Overlay Refuge lands or the Bolanos Conservation Area.
Wildlife - Native Species. Based on field surveys in support of this SEIS, the abundance and diversity of
native wildlife within the area of the proposed Alternative 2 range area is low, primarily due to the
prevalence of the savanna vegetation community. Noise associated with proposed live-fire range
operations may impact native wildlife in the vicinity of the ranges. However, noise associated with
similar live-fire operations at ranges in Hawaii has not resulted in significant impacts to wildlife in the
vicinity of those ranges (Army 2009, 2013a). Implementation of Alternative 2 would not have a
significant adverse effect on a population of migratory bird species or other native wildlife species.
Impacts to wildlife from the operation of the HG Range at Andersen South were discussed in Section
5.1.8.2 and there would be less than significant impacts.
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, applicable elements of the SIP, and 1-year post-construction
monitoring to evaluate effectiveness of HACCP, 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 2 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 proposed LFTRC Alternative 2.
Special-Status Species: Federal ESA-Listed and Proposed Species
MARIANA FRUIT BAT. The assessment of noise levels associated with the proposed HG Range at
Andersen South was previously discussed in Section 5.1.8.2. 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; Heffner et al. 2006; Koay et al. 1998). 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.
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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 (Manci et al. 1988; USFWS 1992; Krausman et al.
1993; Bowles 1995). 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.
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.
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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), N. Johnson observed flying fruit bats
avoid 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 824 acres (333 ha) of recovery habitat in the vicinity of Alternative 2
(Table 5.2.8-4).
Table 5.2.8-4. Noise Levels overlying Mariana Fruit Bat Recovery Habitat
(acres [ha]) with Implementation of LFTRC Alternative 2
60-64 dB ADNL
554.4
(224.4)

65-74 dB ADNL
251.8
(101.9)

75-85+ dB ADNL
17.4
(7.0)

Total
823.6
(333.3)

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 824 acres (333 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.
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, applicable elements of the SIP, and 1-year post-construction
monitoring to evaluate effectiveness of HACCP, the potential for the introduction of new or spread of
existing non-native species on Guam during the operation of Alternative 2 is considered unlikely.
Therefore, there would be less than significant impacts to the Mariana fruit bat with implementation of
proposed operational activities associated with Alternative 2.
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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 2, there would be no impact to these species. If the species are reintroduced and exposed to
LFTRC operational activities under Alternative 2, they may be disturbed.
MARIANA SWIFTLET. Based on surveys conducted for this SEIS, swiftlets were observed within what
would be the proposed 75-79 dB ADNL and less noise contours associated with the proposed ranges
under Alternative 2 (see Figure 5.2.8-4). Although the specific hearing ability of the Mariana swiftlet is
not known, they are expected to be able to hear as well as most birds, which are sensitive to sounds from
100 hertz to 8-10 kilohertz (Dooling 1980). Therefore, they are able to hear the sounds associated with
live-fire ranges. Although foraging swiftlets may avoid areas within the proposed ranges with the highest
noise levels (e.g., 79 dB ADNL), the total area within this contour would be approximately 300 acres
(121 ha). Swiftlets would continue to forage within the extensive foraging habitat surrounding the
proposed range area, including the areas of savanna and ravine forest to the north, west, and east of the
proposed range areas, and areas in the vicinity of the nest/roost caves on the NAVMAG and the drainages
of the Mahlac, Maagas, and Talofofo rivers (see Figures 5.2.8-1 and 5.2.8-3). The proposed range
operations would not impact regional insect populations that are the prey base for the swiftlet. In addition,
swiftlets are generally more actively foraging in the early morning and late evenings before and after
proposed range operations. As swiftlets do not have a history of being hunted, they would not have the
same aversion to gunfire that Mariana fruit bats have and, therefore, may not avoid areas of live-fire range
operations. Proposed range operations and associated noise would not impact the swiftlet nesting/roosting
caves approximately 2 miles (3.2 km) to the north of the proposed ranges. Therefore, given the limited
area (approximately 300 acres [121 ha]) that may be potentially avoided by foraging swiftlets, the
extensive remaining foraging habitat within the surrounding areas that would still be available for
foraging, and that swiftlets would still forage in the mornings and evenings before and after range
operations, there would be less than significant impacts to the Mariana swiftlet due to proposed range
operations under Alternative 2.
MARIANA COMMON MOORHEN. The modeled 55 dB ADNL noise contour overlies the southern portion
of Fena Valley Reservoir. Moorhens primarily use the northern portion of the reservoir, near the spillway,
for nesting, feeding and resting (Brooke and Grimm 2008; Brindock 2012). Given the low modeled noise
level that may occur within the southern portion of the reservoir (i.e., 55 dB ADNL is approximately
equal to ambient noise levels; see Section 3.4, Noise), and that moorhens predominantly use the northern
portion of the reservoir that would be outside the 55-dB contour, there would be less than significant
impacts to Mariana common moorhens with implementation of the proposed range operations under
Alternative 2.
SERIANTHES TREE. Serianthes does not occur within the Alternative 2 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
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significant impacts to Serianthes or recovery habitat due to proposed range operations under Alternative
2.
Special-Status Species: Guam-Listed and SOGCN
The only Guam-listed species that would occur within the proposed range areas are also listed under the
federal ESA and were discussed above.
5.2.9

Marine Biological Resources

5.2.9.1

Affected Environment

The Alternative 2 proposed project area is entirely inland, with no marine in-water or coastal components.
Therefore, there is no marine biological resources affected environment for Alternative 2.
5.2.9.2

Environmental Consequences

No in-water construction, dredging, or training activities, and/or land-based construction activities
proposed under Alternative 2 would directly or indirectly affect the marine environment. Therefore, no
direct or indirect impacts are expected.
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).
5.2.10

Cultural Resources

5.2.10.1 Affected Environment
The following discussion summarizes previous cultural resources studies and known historic properties
and other cultural resources within the PDIA and PIIA associated with Alternative 2.
The Alternative 2 area, also known as NAVMAG (East/West), is located both within the far southeast
portion NAVMAG and just outside the NAVMAG to the east on lands owned by the GovGuam and by
private landowners. As early as December 1944, miles of roads and magazines were constructed at the
NAVMAG and the area was commissioned on February 22, 1945 (Mason Architects and Weitze
Research 2009). During a limited expansion in the Korean conflict of the early 1950s, most of the present
main administration buildings and many of the magazines were designed and built as part of the
permanent base development program for Guam.
The affected environment for cultural resources associated with Alternative 2 is consistent with the
affected environment description in the 2010 Final EIS (Volume 2, Chapter 12: Cultural Resources,
Section 12.1.5.1: Naval Munitions Site, pages 12‐33 to 12‐37). 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.
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Portions of the Alternative 2 PDIA and PIIA were surveyed for the presence of cultural resources for the
original proposed action (2010 Final EIS). Those and other previous investigations in the area included
archaeological surveys (Henry et al. 1998; Hunter-Anderson and Moore 2002), a reconnaissance survey
(Dye et al. 1978), architectural surveys (Mason Architects and Weitze Research 2010; 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 PIIA for this SEIS (Dixon et
al. 2015a, 2015b). Note: due to changes in the alternative as a result of the SEIS planning process, 109.5
acres (44.32 ha) in the PDIA and 65.49 acres (26.5 ha) in the PIIA were added for Alternative 2 after the
surveys were conducted. These 175 acres (70.82 ha) were examined through historic materials, aerials,
and a comparison with adjacent areas to assess impacts to cultural resources. Collectively, these
investigations provide the comprehensive inventory of cultural resources for Alternative 2.
As described in Section 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 through 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 Navy’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.
Cultural Resources in the Alternative 2 PDIA
Alternative 2 would involve the construction of individual ranges, support buildings, and an access road.
This construction area comprises the PDIA. Table 5.2.10-1 lists ten known archaeological sites located
within the Alternative 2 PDIA within the NAVMAG. They include seven artifact scatters and two sites
with latte components, all of which are eligible for listing in the NRHP, and one small artifact scatter that
is not considered eligible for listing in the NRHP. No historic properties have been identified in the PDIA
of the proposed HG Range at Andersen South.
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Table 5.2.10-1. Archaeological Sites within the Alternative 2 PDIA
GHPI
Number1

Temporary
Site Number/
Map Number

66-08-2628***

T-TA-002

Latte set
partial2

Pre-Contact/Latte

66-08-2631***

T-TA-006

Artifact scatter2

Pre-Contact/Latte

66-08-2633***

T-TA-007

Artifact scatter2

Pre-Contact/Latte

66-08-2634***

T-TA-008

Artifact scatter2

Pre-Contact/Latte

66-08-2635***

T-TA-009

Artifact scatter2

Pre-Contact/Latte

66-08-2637***

T-TA-011

Artifact scatter2

Pre-Contact/Latte

66-08-2638***

T-TA-013

Artifact scatter2

Pre-Contact/Latte

66-08-2639***

T-TA-014

Artifact scatter

Pre-Contact/Latte

66-08-2689***

T-TA-046

Latte set

Pre-Contact/Latte

66-08-2759

T-TA-047

Artifact scatter2

Pre-Contact/Latte

Site Type

Period**

Reference
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a

NRHP
Eligible?

NRHP
Criteria

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

No

NA

Legend: GHPI = Guam Historic Properties Inventory; NRHP = National Register of Historic Places; NRHP criterion D =
eligible for potential to yield information important in prehistory or history.
Notes: 1 Not all sites recorded within the project areas have received official GHPI numbers, although they have been
documented as part of previous surveys.
2
Sites are in both the PDIA and the PIIA.
** Revised to match Guam GHPI forms dated May 28, 2014.
***The Guam SHPO concurs with this recommendation (Guam SHPO correspondence dated August 22, 2013
[RC2013-0853]).

There are no known buildings or structures located in the PDIA for Alternative 2.
No TCPs have been identified in the PDIA for this alternative.
Cultural Resources in the Alternative 2 PIIA
The PIIA comprises SDZs for the LFTRC and HG ranges and associated areas potentially affected by
increases in noise. It includes no locations of potential direct impact due to construction. Table 5.2.10-2
summarizes the 102 known archaeological sites within the Alternative 2 PIIA. Seventy-three sites are
eligible for listing in the NRHP, including Pre-Contact artifact scatters, latte sites, and rockshelters.
Twenty-nine sites, consisting of Pre-Contact artifact scatters and latte sites, have not been evaluated for
listing in the NRHP. Should this alternative be selected, final assessments would be determined consistent
with the procedures in the 2011 PA.
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Table 5.2.10-2. Summary of Archaeological Sites Known to be Located within the
Alternative 2 PIIA
Site Type
Pre-Contact Artifact
Scatters
Pre-Contact Artifact
Scatters
Mixed Component
Artifact Scatter
Mixed Component
Artifact Scatter

Number of Sites of this
Type in the Impact Area

NRHP
Eligible?

NRHP
Criteria

Pre-Contact/Latte

30

Yes

D

Pre-Contact/Latte

19

Not
Evaluated

NA

1

Yes

D

1

Not
Evaluated

NA

Period**

Pre-Contact/Latte/ Spanish
Missionization/ Chamorro
Spanish Wars
Pre-Contact/Latte/ Spanish
Missionization/ Chamorro
Spanish Wars

Historic Artifact Scatters

First American Territorial

1

Yes

D

Latte Sites

Pre-Contact/Latte/ Spanish
Missionization/ Chamorro
Spanish Wars (one is a
potential TCP)

36

Yes

D

Latte Sites

Pre-Contact/Latte

9

Rockshelters
Cultural Deposits
Chiseled Steps

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

2
2
1

Not
Evaluated
Yes
Yes
Yes

NA
D
D
D

Legend: NRHP = National Register of Historic Places; NA=not applicable; NRHP criterion D = eligible for potential to yield
information important in prehistory or history.
Note: ** Revised to match Guam GHPI forms dated May 28, 2014.

There are no known buildings or structures within the PIIA for Alternative 2.
A portion of one high density latte environ (an area with a high density of archaeological sites containing
latte stones) that has been identified as a potential TCP is located within the PIIA.
5.2.10.2 Environmental Consequences
Construction
Construction activities associated with Alternative 2 have the potential to adversely affect historic
properties and impact culturally important natural resources. Final determinations of effect 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, and utilities would primarily occur in the south-central
portion of Guam east of the NAVMAG (see Figure 2.5-3). Given the substantial development anticipated
in the PDIA, it is assumed for purposes of this analysis that 100% of the area would be disturbed.
Nevertheless, design alternatives to avoid and minimize adverse effects would be considered, consistent
with procedures in the 2011 PA. No construction would occur in the PIIA.
Excavation and soil removal associated with the construction of Alternative 2 could adversely, directly
affect nine known historic properties, including Pre-Contact artifact scatters and sites containing latte
components (see Table 5.2.10-1). Seven of the historic properties are located within both the PDIA and
the PIIA. Direct impacts to these sites would only occur to the portion within the PDIA. There is also a
potential for NRHP-eligible archaeological sites in the 109.5 acres (44.32 ha) of unsurveyed areas within
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the PDIA. No NRHP-eligible or unevaluated buildings or structures would be adversely affected by
construction.
Construction activities associated with Alternative 2 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: 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 2. The modification or replacement of existing
underground power lines adjacent to Dandan Road and the placement of water and wastewater lines
adjacent to power lines would not affect any known cultural resources. There are no NRHP-eligible
properties or culturally important natural resources located in the areas planned for water or wastewater
utility upgrades or electrical utilities to support Alternative 2.
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 2 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 2.
The potential for direct effects within the SDZ would be limited to the risk of strikes from stray rounds
during Alternative 2 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. 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 2 could
result from changes affecting site integrity. For many types of archaeological sites (i.e., 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 2, small arms live-fire noise would be audible near 1 NRHP-eligible and 21
unevaluated sites that are located within the expanded noise contours (Table 5.2.10-3). Average noise
levels during range operations are projected to increase from current levels of approximately 45 dB to
between 65 dB and 85 dB ADNL due to the introduction of small arms live-fire noise (see Section 5.2.4,
Noise). Eighteen of the unevaluated sites are Pre-Contact artifact or ceramic scatters, while four sites (one
NRHP-eligible and three sites unevaluated for listing in the NRHP) contain latte components. Auditory
impacts associated with range operations would not adversely affect the integrity of the 18 unevaluated
artifact or ceramic scatters. Changes to the setting of two NRHP-eligible sites with latte components
could be adverse (Table 5.2.10-3). There may also be an indirect effect to two unevaluated sites with latte
components. If this alternative were selected, final assessments would be determined consistent with
procedures in the 2011 PA.
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Table 5.2.10-3. Summary of Archaeological Sites Potentially Affected by Noise
Site Type
Pre-Contact Artifact
Scatters
Pre-Contact Ceramic
Scatter
Latte Sites
Latte Sites

Period**

Number of Sites of this
Type in Impact Area

NRHP Eligible?

NRHP Criteria

Pre-Contact

17

Not Evaluated

NA

Pre-Contact/Latte

1

Not Evaluated

NA

Pre-Contact/Latte
Pre-Contact/Latte

2
2

Yes
Not Evaluated

D
NA

Legend: NRHP = National Register of Historic Places; NA=not applicable; NRHP criterion D = eligible for potential to yield
information important in prehistory or history.
Note: ** Revised to match Guam GHPI forms dated May 28, 2014.

No indirect adverse effects from visual intrusions associated with Alternative 2 are anticipated as the
ranges would not be visible from most sites and the action would not involve a change in visual setting.
Access to all sites within the PIIA would be restricted during range operations; however, most of these
sites are located within areas that currently have limited access due to operations at the NAVMAG or
their remote locations. Members of the public have requested to visit areas of the NAVMAG in the past
and there is a process to access certain areas. Therefore, indirect impacts could result from additional
restriction on access to one potential TCP (a high density area of latte sites). The 2011 PA requires
development of plans for regular public access to historic properties for DoD-controlled lands on Guam,
subject to considerations including, but not limited to, public interest, public safety concerns and
protocols, installation security, and emergency situations.
Summary of Impacts and Potential Mitigation Measures
Implementation of Alternative 2 could cause direct, adverse effects to nine known NRHP-eligible
archaeological sites. Potential indirect adverse effects could occur to two NRHP-eligible sites with latte
components and two unevaluated archaeological sites with latte components. One potential TCP could
also be indirectly affected by reduced accessibility. In addition, culturally important natural resources
could be directly impacted due to removal of limestone forest and savanna vegetation.
Under this alternative, adverse short-term effects from construction would be more than under Alternative
1, but fewer than Alternatives 3, 4, and 5. If this alternative were selected, final assessments would be
determined consistent with the procedures identified in the 2011 PA. Adverse effects from operation
could occur, but would be fewer than for Alternatives 3, 4, and 5. 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 potential 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. During October
through December 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. The TRRA provides information on
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potential adverse effects resulting from the construction and operation of the selected LFTRC alternative
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 5.2.10-4 presents
potential mitigation measures to resolve adverse effects to historic properties and reduce impacts to
cultural resources resulting from the implementation of Alternative 2. With the implementation of these
measures and processes as outlined in the 2011 PA, it is expected that direct and indirect, short- and longterm impacts, as defined under NEPA, could be reduced to a level below significance.
Table 5.2.10-4. Potential Mitigation Measures for Alternative 2 for Adverse Effects (NHPA) and
Impacts to Other Cultural Resources (NEPA)
NHPA Effects
Potential direct adverse effects to nine historic
properties--NRHP-eligible archaeological sites from
construction and potential indirect adverse effects to 2
historic properties from changes in use that degrade site
integrity.
Potential indirect effect one potential TCP from
restricted access.

Undetermined effects to 2 unevaluated sites.

NEPA Impacts

Potential impacts to culturally important natural
resources.

5.2.11

Mitigation
Development and implementation of the RMP to identify
specific measures to avoid, minimize, and mitigate direct
and indirect adverse effects to historic properties.

Development of an RMP to include options for access that
consider public interest, public safety, and installation
security for access to culturally sensitive locations.
If this alternative is selected in the ROD, unevaluated
properties that may be affected would be evaluated
consistent with the 2011 PA. If determined eligible for
listing in the NRHP, appropriate mitigation measures
would be developed to resolve any adverse effects.
Mitigation
Through the 2011 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.

Visual Resources

5.2.11.1 Affected Environment
The 2010 Final EIS describes the proposed activities at NAVMAG (Volume 2, Chapter 2: Proposed
Action and Alternatives, Section 2.3.1: Requirements, page 2-49). Although Alternative 2 differs from the
2010 Final EIS activities at NAVMAG, the potentially affected visual environment and the visual
resources themselves would remain the same. A list and description of visual resources at the NAVMAG
is provided in the 2010 Final EIS (Volume 2, Chapter 13: Visual Resources, Section 13.1.4.1: Naval
Munitions Site, pages 13-54 to 13-75). NAVMAG is located in a large, bowl-shaped valley with a water
reservoir (Fena Reservoir) near its center. This reservoir is the largest freshwater body on Guam, and it
provides a substantial amount of the island’s potable water supply. Like the rest of NAVMAG, the Fena
Reservoir is not accessible to the public.
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As noted in the 2010 Final EIS, the valley is surrounded by rugged terrain and several mountain peaks.
Current NAVMAG facilities are almost entirely out of the public’s view. Views from within the northern
portion of NAVMAG are a blend of a naturally appearing landscape, interspersed with areas of earthcovered magazines and ordnance storage facilities. The southern portion of NAVMAG has mountainous
topography and a rugged terrain. With the exception of some trails for off-road vehicles, almost no
human-made features cover the landscape.
Implementation of Alternative 2 would involve acquisition of land to the east that is outside existing
NAVMAG boundaries, and primarily has a natural landscape, as shown in Photo 5.2.11-1.

Photo 5.2.11-1: View looking east across NAVMAG near the top of the Lamlam Trail
Source: AECOM 2009.

5.2.11.2 Environmental Consequences
Impacts on visual resources from Alternative 2 would be the same as those provided in the 2010 Final
EIS (Volume 2, Chapter 13: Visual Resources, Section 13.2-7: Summary of Impacts, pages 13-80 to
13-82). Table 13.2-5 in the 2010 Final EIS noted that no visual impacts would occur from implementing
either the ammunition storage alternatives or the access road alternatives. Although the actual footprint
and type of development for Alternative 2 would be different from that originally analyzed in the 2010
Final EIS, the visual impacts, or lack thereof, would remain the same.
Construction
During construction, activities and equipment would cause temporary view obstructions where recognized
views currently exist. These direct visual impacts during the construction phase would be short-term and
would be less than significant.
Operation
Once the proposed action is operational, visual resources would not be greatly affected because of the
undulating topography that interrupts views into NAVMAG, the use of existing trails for access to
Alternative 2, the limited scale of proposed development, and the lack of visibility of the Alternative 2
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area from Mount. Lamlam, which is a National Landmark, and Mount Jumullong Manglo Overlook.
Views towards the east from the publicly accessible Jumullong Manglo Overlook into NAVMAG,
including views to those areas to be acquired, would not be substantially affected. Direct, long-term visual
impacts would be less than significant.
5.2.12

Ground Transportation

5.2.12.1 Affected Environment
The affected environment for ground transportation resources under Alternative 2 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 2 would potentially affect transportation
conditions for roadways and intersections internal to the site. Impacts to off-base (external) roadways and
intersections are summarized in Section 6.1 of this SEIS.
5.2.12.2 Environmental Consequences
Construction
Potential construction impacts to ground transportation under Alternative 2 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 2 would be from Route 4 and existing roadways would be used wherever
possible. However, this alternative requires the construction of an access road to allow all-weather
operations. The proposed access road would utilize the existing Dandan Road from Route 4, run parallel
to the northern boundary of the Dandan communications site, and then extend west to the ranges on
improved all-weather roadways. Potential operational impacts for Alternative 2 would be the same as
those described in Section 5.1.12.2 for Alternative 1; there would be no direct, long-term significant
impacts to internal (range) roadway segments or intersections.
5.2.13

Marine Transportation

5.2.13.1 Affected Environment
Alternative 2 and SDZ would not extend over waters used by vessels. Thus, there would be no marine
transportation in the proposed area.
5.2.13.2 Environmental Consequences
Implementation of Alternative 2 would not impact open waters used by vessels. Therefore, it is expected
that there would be no impact to marine transportation due to the construction and operation of
Alternative 2.
5.2.14

Utilities

5.2.14.1 Affected Environment
The affected environment for the HG Range at Andersen South would be the same as described under
Alternative 1 in Section 5.1.14.1 of this SEIS.
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Electrical Power
Electric power in the vicinity of Alternative 2 is supplied by a local GPA power distribution system. This
system is buried underground within the existing Dandan Road, near the beginning of the proposed new
access road. This system has 3-phase 13.8 kV service buried power lines, as well as manholes along
Dandan Road. The distribution system primarily serves the Dandan communication installation and the
Layon Landfill. There is currently no electrical power system at the specific areas for the proposed
Alternative 2 facilities.
Potable Water
The potable water system near Alternative 2 includes a local GWA water distribution system buried
underground in the existing Dandan Road, at the beginning of the proposed new access road. This system
consists of underground water lines and manholes along Dandan Road, primarily serving the Dandan
communication installation and the Layon Landfill. There is currently no water distribution system at the
specific areas for the proposed Alternative 2 facilities.
Wastewater
The wastewater utility near Alternative 2 consists of an existing GWA underground wastewater collection
system in the existing Dandan Road, at the beginning of the proposed new access road. This system
consists of underground sewer lines and manholes along Dandan Road, primarily serving the Dandan
communication installation and the Layon Landfill. There are currently no wastewater utility systems at
the specific areas for the proposed Alternative 2 facilities.
Solid Waste
There are no solid waste facilities near Alternative 2. The Layon Landfill is located on Dandan Road past
the beginning of the proposed new LFTRC access road. Dandan Road is the primary haul route for trash
trucks going to this landfill.
Information Technology and Communications
There is no DoD IT/COMM infrastructure near Alternative 2. There are buried commercial IT/COMM
lines along Dandan Road, but none in the specific areas of the proposed Alternative 2 facilities.
5.2.14.2 Environmental Consequences
Potential impacts to existing utilities from operation of the HG Range would be the same as discussed in
Section 5.1.14.2.
Electrical Power
The proposed electrical system improvements for Alternative 2, as described in Sections 2.5.4.2 and
2.5.4.6 (for HG Range), have been developed to meet the requirements for the proposed action. The
electrical power requirements of the LFTRC facilities would be small (less than 50 kW), and thus would
have minimal impact on the current system or current power customers. During construction, there would
be 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 long-and short-term direct impact of Alternative 2 on the electrical utility would be less than
significant, both during construction and in operation, because upgrades would be installed to
accommodate the increased demand.
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Potable Water
The proposed water system improvements for Alternative 2, as described in Sections 2.5.4.2 and 2.5.4.6
(for 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 would occur to the current system. During construction, minor
water service outages could occur as new water lines are connected to existing water lines. With careful
planning these potential outages would be minimized.
The short- and long-term direct impacts of Alternative 2 on the potable water utility would be less than
significant, during both during construction and in operation, because improvements would be made to
meet the increased demand.
Wastewater
The proposed wastewater collection system improvements for Alternative 2, as described in
Sections 2.5.4.2 and 2.5.4.6 (for HG Range), have been developed to meet the requirements for the
proposed action. The only LFTRC facilities that would generate wastewater would be the Range
Maintenance Building and KD Rifle/KD Pistol Range Administrative Building that have an estimated
wastewater flow of less than 0.01 MGd (0.038 MLd). Due to the length required for a sewer line
(approximately 7,710 feet [2,350 m]), the need for two pump stations, and proximity to Fena Reservoir; a
holding tank has been recommended. This tank would be located adjacent to the Range Maintenance
Building between the MPMG and Non-standard Small Arms Ranges. The holding tank would have to be
pumped out periodically, and its contents taken to one of the existing WWTPs for treatment and disposal.
A holding tank of 35,000 gallons (132,000 liters) would need to be emptied about once per week. The
estimated sewer flow demand would be minimal and not impact other wastewater resources.
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 would be minimal and would not impact the
current other wastewater resources.
The direct short- and long-term impacts from Alternative 2 on the wastewater utility systems would be
less than significant, both during construction and in operation, because upgrades and portable facilities
would be installed to meet the increased demand.
Solid Waste
The proposed solid waste improvements for Alternative 2, as described in Sections 2.5.4.2 and 2.5.4.6
(for HG Range), have been developed to meet the requirements for the proposed action. The estimated
solid waste generation for LFTRC operations is small and this additional solid waste would not impact
current waste collection, handling, or disposal operations. Suitable solid waste collection containers
would be provided where required. The solid waste would be periodically collected, handled, and
transported to the main cantonment transfer station for processing and disposal. The impact to solid waste
from operations of Alternative 2 would be the same as discussed in Section 5.1.14.2 for Alternative 1.
Impacts to the solid waste handling effort during the U&SI construction phase involving the generation of
green waste and C&D debris waste would be the same as discussed in Section 5.1.14.2 for Alternative 1.
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The direct short- and long-term impact to solid waste from Alternative 2 would be less than significant,
both during construction and in operation, because the additional waste volume would not exceed
disposal capacity, and procedures for collection and transport would be established.
Information Technology and Communications
The proposed IT/COMM infrastructure improvements for Alternative 2, as described in Section 2.6, have
been developed to meet the requirements for the proposed action. Since there are no existing IT/COMM
resources near Alternative 2, there would be no impacts to existing IT/COMM services. New duct banks
in Alternative 2 that would need to be installed include a duct bank of six 4-inch (10-cm) conduits
interconnecting the LFTRC range facilities, including the HG Range. There would be inter-base
connectivity required for DoD IT/COMM, as discussed in Section 2.6. Some of these inter-base
connections in the southern part of Guam would require new rights of way.
The direct short- and long-term impact to the IT/COMM utility from Alternative 2 would be less than
significant, both during construction and in operation, because upgrades would be installed to
accommodate the increased demand.
5.2.15

Socioeconomics and General Services

Most issues and impacts associated with socioeconomics and general services 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 issues and impacts associated
with the acquisition of land under Alternative 2 (with the exception of the HG Range, which would not
require land acquisition).
5.2.15.1 Affected Environment
Table 5.2.15-1 displays baseline data for land that would be acquired for Alternative 2. A total of 1,894
acres (766.5 ha) of land would be acquired by the federal government. Most of the land (1,498 acres, 606
ha) is privately owned, including 17 of the 19 lots that would potentially be acquired. GovGuam owns
360 acres (146 ha) in a single lot that would be acquired under this alternative. One additional lot that
would be acquired has unknown ownership.
Table 5.2.15-1. Potential Changes due to Land Acquisition, Alternative 2
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
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Acres (ha)
1,894 (766)
1,498 (606)
360 (146)
0
0
36 (14.5)
Lots
19
1
0
0
17
1
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Table 5.2.15-2 shows existing land use in the NAVMAG (East/West) acquisition area. Land use on the
NAVMAG East/West parcel consists of 1,498 acres (606 ha) of undeveloped land and 396 acres (160 ha)
of conservation land (a portion of the Bolanos Conservation Area), where development is not allowed.
The GBSP land classification for the entire acquisition area is Agriculture. However, as described in the
Land Use Section 5.2.6, no current agricultural use was identified. None of the acreage currently has a
productive economic use.
Table 5.2.15-2. Existing Land Use - NAVMAG East/West Parcel
Type of Land Use

Acres (ha)
1,894 (766)
1,498 (606)
396 (160)

Total
Undeveloped Site in Natural State
Conservation

% Total
Acreage
100%
79%
21%

With regard to the affected fiscal environment of Guam, as stated in Section 5.1.15, GovGuam collected a
total of $20.1 million in property tax revenues. These revenues accrue to the GovGuam general fund.
5.2.15.2 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. Specific policies and procedures, including the
Uniform Act, are described in detail in Section 5.1.15.2.
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 laws and
regulations, 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
which 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 based on conceptual
frameworks such as social disarticulation and cultural marginalization (the deterioration of social
structures, networks, or belief systems), and social and psychological marginalization, stress, and anxiety
(a person’s loss of confidence in society and themselves, feelings of injustice, and reduced social status).
See Appendix D, Section 5.2.2 for more detail.
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Individual Owners/Occupants
With regard to economic impacts, if acquisition of privately-owned lots were to occur through negotiated
purchase with the owners, there would be no adverse impact. As required under the Uniform Act, the
purchase would take place at fair market value. Conversely, if the property was acquired through
condemnation the federal government would still be required under the Uniform Act to reimburse the
property owner at the fair market value. Therefore, the land acquisition would not cause an adverse
economic impact to individual landowners.
With regard to sociocultural impacts, this alternative would require the acquisition of 19 separate lots,
including one lot owned by GovGuam. Of the lots required, 17 are known to be privately owned and one
lot has unknown ownership, so up to 18 different private parties could be affected. It is anticipated that, in
all cases, a negotiated sale or lease between the federal government and a willing seller would be
arranged, and there would be no adverse sociocultural impact. In the unlikely event that the land were
acquired through condemnation, it is possible that the individual landowner would potentially consider
the forced sale or lease of property to be an adverse direct, long-term impact (despite being paid fair
market value).
Community
With regard to economic impacts, the NAVMAG (East/West) lands are either undeveloped in a natural
state or represent conservation lands (see Table 5.2.15-2), and no current agricultural activities or other
economically productive land uses were identified. Because the land that would be acquired does not
currently have an economically productive use, and the fair market value would account for the highest
and best use, there would be no adverse economic impact.
With regard to sociocultural impacts, the addition of an estimated 1,894 acres (766 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 26% of all land on Guam, as shown in
Section 5.1.15), which would increase to 27.3% with acquisition of the NAVMAG East/West parcel.
However, because of the DON’s commitment to the concept of “net negative,” 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.
Five recreational sites are located in the vicinity of Alternative 2 (see Section 5.2.7). Four of the five
recreational sites are located on NAVMAG and are only open to installation personnel and their guests.
The remaining recreational site, Talofofo Falls Park and Hiking Trail, is accessible to the public along the
existing access road between Route 4 and the Dandan Communication Site and is not located within the
land acquisition boundary. Although access to Talofofo Falls Park and Hiking Trail may be temporarily
affected during construction activities along the access road, the proposed construction activities along the
access road would be short-term in duration and associated direct sociocultural impacts would be less
than significant.
Government of Guam
The current 1,498 acres (606 ha) of land in the NAVMAG (East/West) parcel that are privately owned are
subject to GovGuam property tax. The average per acre value for these parcels is $206,911. The total tax
base for private lands is estimated to be $310 million ($206,911 x 1,498 acres). On this property, land
owners pay an estimated $263,500 in property taxes to GovGuam. Acquisition of this property by the
federal government would represent a loss of 1.3% of FY 2011 GovGuam property tax revenues,
representing an adverse but less than significant impact.
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GovGuam owns 360 acres (146 ha) of the land subject to acquisition under this alternative. At present,
this land is not developed, leased or otherwise generating income for GovGuam. As such, either a sale or
lease would generate a small beneficial direct economic effect (though less than significant in magnitude).
5.2.16

Hazardous Materials and Waste

5.2.16.1 Affected Environment
The current DoD ROI on Guam for hazardous materials and waste in this section includes DON property
and GovGuam lands proposed for development of a LFTRC. The DON property includes the southern
portion of the NAVMAG site and GovGuam lands include undeveloped lands east of the southern portion
of the NAVMAG site, undeveloped areas between Dandan Communication Station and the proposed
LFTRC site, as well the southern and western perimeter of the proposed training range SDZs.
Hazardous Material and Hazardous Waste Management
The affected environment or present conditions at NAVMAG with regards to hazardous materials and
hazardous waste management would be the same as described in Section 3.16.1 of this SEIS, which
provides a summary of hazardous materials, hazardous waste, toxic substances, and contaminated site
information pertinent to Guam. Currently, there are three hazardous waste accumulation sites (NAWMU1, B-870, NMC-EAD, B-901 and B-740, Ordnance) and two less-than-90 day storage areas (585B U.S.
Navy Lab and B-404) located at NAVMAG (NAVFAC Pacific 2013a).
Contaminated Sites
No IRP sites are located in the vicinity of the portion of NAVMAG proposed for development for an
LFTRC under Alternative 2 (Figure 5.2.16-1).
Military Munitions Response Program
No MMRP sites were identified in the vicinity of the area of NAVMAG proposed for development under
Alternative 2.
Toxic Substances Management
Currently, the area of NAVMAG that would be affected by the proposed LFTRC is undeveloped and does
not contain any structures. Therefore, LBP, ACM and PCBs would not be present.
According to USEPA, the parcel is located in an area classified as Zone 3 for Radon, indicating average
indoor radon levels of less than 2 pCi/L.
5.2.16.2 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 and would be
the same as described in Section 5.1.16.2 of this SEIS. Should there be a need to import off-island earthen
materials, all GEPA, Department of Agriculture, and local rules regulations would be followed.
Due to the short-term nature of the construction activity and the limited amount of hazardous materials
and waste that would be used and generated, direct or indirect impacts would be less than significant.
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Contaminated Sites
No contaminated sites are known to be present in the proposed LFTRC area. Therefore, construction
activities under Alternative 2 would have no direct or indirect impacts on contaminated sites.
Toxic Substances
Construction activities associated with Alternative 2 would have no direct or indirect adverse impacts on
toxic substances. There are no structures in the proposed project area and these substances would not be
used to construct proposed new facilities on Guam. Because the proposed construction areas are located
in a USEPA Radon Zone 3, it is unlikely that new buildings, facilities and structures would encounter
radon intrusion. Therefore, no direct or indirect impacts would occur during construction or operations.
Operation
Hazardous Materials
Live-fire training ranges would generate a long-term increase in the release of hazardous materials from
expended training materials resulting from proposed new training operations, and associated impacts
would be similar to those described in Section 5.1.16.2 of this SEIS; however, because the training ranges
and associated SDZs would be land-based, there would be no direct impacts to open waters. As described
in Section 5.1.16.2, direct or indirect impacts would be less than significant.
Hazardous Waste
Operation of the live-fire training ranges would result in a long-term increase in the generation of
hazardous waste and would be the same as described in Section 5.1.16.2 of this SEIS. As described in
Section 5.1.16.2, direct or indirect impacts would be less than significant.
Contaminated Sites
No contaminated sites are known to be present in the proposed LFTRC area. Therefore, Alternative 2
would have no direct or indirect impacts on contaminated sites.
Toxic Substances
Long-term operational activities associated with Alternative 2 would have no direct or indirect adverse
impacts on toxic substances. These substances would not be generated by site operations. Because the
proposed Alternative 2 is located in a USEPA Radon Zone 3, it is unlikely that new buildings, facilities
and structures would encounter radon intrusion. Therefore, no direct or indirect impacts would occur
during construction or operations.
5.2.17

Public Health and Safety

5.2.17.1 Affected Environment
Operational Safety
Currently, no vehicle access exists to the area proposed as Alternative 2. To protect the general public
from intentional or accidental entry onto the NAVMAG 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.
A small arms range and sniper range are present on the west-central portion of NAVMAG. In addition, an
emergency demolition range is in the central portion of NAVMAG, west of the Fena Valley Reservoir.
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Both of these ranges are not within the Alternative 2 development area. Activities at these ranges are
conducted in accordance with SOPs to ensure the safety of range participants and the general public.
The munitions operations and storage area as well as the emergency demolition range on NAVMAG have
associated ESQD arcs that restrict the construction of inhabited buildings and other non-munitions related
activities, to minimize potential impacts on personnel and the general public from an explosive mishap.
Explosives handling and storage is the primary function within the munitions storage area. Detonation of
UXO in emergency situations is the primary function of the emergency demolition range.
Environmental Health Effects
Noise
Aviation training is limited to four helicopter landing zones on NAVMAG. Landing Zones 2 and 4 are
within proposed SDZs associated with Alternative 2 development. The overflight of helicopters produces
noise. However, this training is infrequent and occurs at locations within the installation away from
populated areas, resulting in no community noise effect. In addition, a small arms range and sniper range
are internal to the installation and do not present a noise management issue.
Land demolition activities take place at the NAVMAG demolition range in the central portion of the
installation, approximately 4,100 feet (1,250 m) from the closest public boundary. Although individuals
exposed to these events may be startled if they are unaware of the source of the noise, the brevity and
relative infrequency of activities does not result in noise contours extending onto adjacent public lands.
Details regarding current noise conditions at NAVMAG are provided in Section 5.2.4.1.
Water Quality
The Fena Valley Reservoir, which is the primary drinking water source for the southern portion of Guam,
is within the NAVMAG boundary. Water quality from the Fena Valley Reservoir and regional springs is
generally high, requiring minimum treatment and chlorination for domestic use. Threats to water quality
include sedimentation from accelerated erosion, eutrophication caused by persistent conditions of low
dissolved oxygen, and fecal material contamination from animals (DON 2010a). Section 5.2.2.1 provides
details regarding current quality of potable water sources.
Hazardous Substances
Current management practices and contingency plans for the use, handling, storage, transportation, and
disposition of hazardous substances associated with NAVMAG ensure that 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. No IRP or MMRP sites
are situated within the Alternative 2 development area.
Unexploded Ordnance
The presence of UXO within the Alternative 2 area is unknown. However, Guam was an active battlefield
during WWII. As a result of the occupation by Japanese forces and the subsequent assault by
Allied/American forces to retake the island, unexploded military munitions may still remain.
Traffic Incidents
No high crash frequency locations have been identified in the vicinity of the Alternative 2 area.
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5.2.17.2 Environmental Consequences
Potential impacts on public health and safety from implementation of Alternative 2 would be similar to
those discussed for Alternative 1 (see Section 5.1.17).
Operational Safety
Construction Safety
Potential impacts from construction safety would be similar to those discussed for Alternative 1. During
construction activities, a health and safety program would be implemented by the construction contractors
based on industry standards for accident and pollutant release 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.
Operation/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.
SOPs require that before conducting training activities, the general public and non-participating personnel
would be cleared from the area so that the only public health and safety issue would be if a training event
exceeded the safety area boundaries. Risks to public health and safety would be reduced by confirming
that the training area is clear. 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.
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 to ensure the general public is not endangered by training
activities. Therefore, Alternative 2 would result in no direct or indirect impact on public health and safety
from operations and training activities.
Explosive Safety
For Alternative 2, 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. The SDZs established for
Alternative 2 reflect a “worst case 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 direct or indirect impact on public health and safety is
anticipated from Alternative 2 activities.
The current munitions operations and storage area, as well as the emergency demolition range on
NAVMAG, have associated ESQD arcs that restrict the construction of inhabited buildings and other nonmunitions related activities to minimize potential impacts on personnel and the general public from an
explosive mishap. The ESQD arcs overlap with SDZs associated with proposed live-fire training
positions. Because the ESQD arcs do not overlay proposed live-fire training firing positions (only SDZs),
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no conflict between the current munitions storage and EOD range activities with the proposed live-fire
training activities would occur.
Although the SDZs for Alternative 2 activities do not encumber the existing breacher house, sniper range,
or EOD range, they do encumber Landing Zones 2 and 4, and a portion of the non-firing maneuver area.
Use of these areas would be prohibited when Alternative 2 is supporting live-fire training.
Ordnance used at Alternative 2 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
Potential impacts on public health and safety under Alternative 2 noise would be similar to those
discussed for Alternative 1. 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
contractors. Noise from Alternative 2 activities (i.e., weapons firing) would be heard on adjacent lands
from the range. However, no residential land is near Alternative 2 and no people would be exposed to
incompatible noise levels (see Section 5.2.4.2). The sound generated from Alternative 2 activities would
be intermittent (only when training activities occur) and short term. Based on the modeled noise for
Alternative 2 activities (see Section 5.2.4), the direct or indirect impact 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 Alternative 1. Water withdrawal would likely increase. However, sustainability practices
would be implemented to reduce the amount of water needed (see Section 5.2.2.2). The resulting total
annual water withdrawal would be less than the sustainable yield, and monitoring of water chemistry
would identify any emerging issues to ensure no harm to the water supply.
The Fena Valley Reservoir is within the NAVMAG boundary and is the primary drinking water source
for the southern portion of Guam. The reservoir is located northwest of Alternative 2 and is outside
established SDZs for live-fire training activities. The SDZs define the ground area needed to contain
projectiles, fragments, debris, and components resulting from the firing, launching, and/or detonation of
weapons. Because Alternative 2 activities would be contained within the designated SDZs, no direct or
indirect impact on the Fena Valley Reservoir is anticipated.
Because measures would be taken to maintain a sustainable water supply and the Fena Valley Reservoir is
outside the SDZs for Alternative 2 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
Alternative 1. Implementation of this alternative would result in an increase in the use, handling, storage,
transportation, and disposition of hazardous substances. These activities would be conducted in
accordance with applicable hazardous material and waste regulations, and established BMPs and SOPs to
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ensure the health and safety of workers and the general public is maintained. IRP and MMRP
investigations and/or remediation activities on NAVMAG 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 receive
regulator concurrence that necessary actions have been 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. Firing ranges would be
designed and constructed so that participating personnel are not exposed to airborne contaminants above
permissible limits. The nearest residential population is located approximately 0.5 mile (0.8 km) to the
north and emissions migrating off range would likely be much lower than on-site. 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, 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 Alternative 1. 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. 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.
Traffic Incidents
The potential for long-term increased traffic incidents is small (5% increase [see Section 4.1.17.2]).
Because no high crash frequency intersections are located near NAVMAG and the overall potential longterm increase in the number of traffic accidents as a result of the increase in personnel would be minimal,
a less than significant impact is anticipated on the health and safety of the citizens of Guam from traffic
incidents.
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Environmental Justice and the Protection of Children

5.2.18.1 Affected Environment
The affected environment under the NAVMAG (East/West) alternative is considered to be the entire
island of Guam, as discussed in Section 4.1.18.1 of this SEIS. The proposed action under Alternative 2
would be located in the southern region of Guam, as defined in Section 4.1.18.1. The villages of Santa
Rita, Agat, Umatac, Talofofo, and Yona are within this region.
5.2.18.2 Environmental Consequences
Potential impacts to environmental justice populations under Alternative 2 would be 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 2,
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
There would be no impact due to construction noise under Alternative 2 because construction activities
would be in an unpopulated area of Guam. Construction areas would be at least 1 mile (1.6 km) away
from the nearest receptors.
There would be no direct impacts due to live-fire training noise under this alternative because there would
be no populated residential areas affected and none of the noise significance criteria stated in the Marine
Corps Guidance memo for land use and noise exposure would be exceeded, as described in Section 5.2.4,
Noise. There would be no indirect impacts because no population is affected and none of the significance
criteria would be exceeded.
Recreation
There are several recreational resources in the area, as described in Section 5.2.7. Potentially-affected
resources include Talofofo Falls Park and Talofofo Hiking Trail.
Construction and/or improvement to access roads on non-federal property would be required to reach the
proposed ranges in this alternative. The construction impacts would be temporary in nature and would
mostly be limited to slow construction and earth-moving equipment slowing access to recreational
resources.
There are potential indirect impacts from firing range noise, which could lessen visitor enjoyment of
publicly-accessible recreational resources in the area of the LFTRC. However, the impacts from
Alternative 2 are less than significant due to the lack of existing recreational resources in the areas to be
potentially acquired.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, the recreational resources in this area 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 are not disproportionately affected by the increase
in demand to recreation areas, because the entire region has a minority or special status population. All
people of Guam would be affected by impacts to recreational resources. Therefore, Alternative 2 would
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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
There would be both beneficial and adverse direct and long-term impacts on adjacent and nearby land
uses from the proposed access road/utility easements, as discussed in Section 5.2.6.2, Land and
Submerged Land Use. In addition, there would be short and long-term direct and indirect significant
adverse impacts to land ownership if there is an unsolicited sale of privately-owned land to the federal
government for the proposed Alternative 2. Although there may be landowners who are interested in
selling their land, land ownership impacts are considered significant until negotiations have been
completed. There would also be other relocation activity and land acquisition, or long-term leases for
roadway improvements, to implement this alternative.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, based on the data provided in Section 4.1.18-1, private landowners are likely to be racial minorities
that live in areas with a higher poverty rate than the U.S.
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
would disproportionately impact children. Therefore, Alternative 2 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, and construction safety). No impacts to public health and safety are anticipated
from management of hazardous substances. Less than significant impacts are anticipated to public health
and safety from firing range air emissions. Less than significant impacts are anticipated from construction
and operational noise, water quality, and UXO.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, the populations of the villages affected by Alternative 2 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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NAVAL MAGAZINE (NORTH/SOUTH) LIVE-FIRE TRAINING RANGE COMPLEX ALTERNATIVE 3

Under Alternative 3, the proposed development of a live-fire training range complex would occur at
NAVMAG North/South. Details about this alternative are provided in Section 2.5.4.3 and the proposed
site is illustrated in Figure 2.5-4.
5.3.1

Geological and Soil Resources

5.3.1.1

Affected Environment

The affected environment for the HG Range at Andersen South would be the same as described under
Alternative 1 in Section 5.1.1.1 of this SEIS.
The affected environment for geological and soil resources associated with Alternative 3 is consistent
with the affected environment description in the 2010 Final EIS (Volume 2, Chapter 3: Geological and
Soil Resources, Section 3.1.5 South, pages 3-26 to 3-28), which is summarized below for reference. The
proposed reduction in the number of relocating Marines and dependents under the 2012 Roadmap
Adjustments 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 3 below.
Alternative 3 would be located in the same mountainous area in south-central Guam as Alternative 2.
Elevations within the Alternative 3 footprint range from approximately 200 feet (61 m) above MSL in the
southeast near the Magazine Relocation Area to approximately 700 feet (213 m) MSL at the MPMG
Range in the northwest. Fena Valley Reservoir lies southeast of the Alternative 3 footprint, just beyond
the Magazine Relocation Area.
The portion of the Alternative 3 footprint where the ranges would be constructed is underlain primarily by
old (Barrigada) limestone, the geologic setting for sinkholes (see Section 3.1.1.1). Based on available
topographic and field data, four features have been preliminarily identified as sinkholes/depressions that
may contain sinkholes within, or on the perimeter of, the proposed Alternative 3 footprint (Figure 5.3.11). The Magazine Relocation Area footprint is underlain by bedrock of volcanic origin. One bedrock fault
crosses the proposed MPMG Range, and multiple faults are mapped in the nearby area surrounding the
proposed Alternative 3 footprint.
The two dominant soil groups underlying Alternative 3 are the Ritidian-Rock Outcrop Complex and
Akina silty clay (Figure 5.3.1-2). Soils within the footprint occur on undulating level to very steep slopes
(Young 1988). For the Ritidian-Rock Outcrop Complex soil, runoff is very slow and the water erosion
hazard is slight. For Akina silty clay, runoff is rapid and the water erosion hazard is severe (Young 1988).
Urban Land Complex soils comprise the remainder of the proposed Alternative 3 footprint. For these
soils, the water erosion hazard is low. 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 3 footprint are suitable for agricultural purposes or are identified by
the USDA as prime farmland (Young 1988).
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With respect to geologic hazards (see Section 3.1.1.1), most conditions at the proposed Alternative 3
location are similar to those at Alternative 2 (i.e., consolidated bedrock underlying the site is not
vulnerable to liquefaction, and the site elevation is higher than the maximum recorded tsunami wave runup). However, unlike Alternative 2, the landslide potential for Alternative 3 is moderate. The limestone
bedrock in the area of the Alternative 3 firing ranges presents a potential hazard of surface instability and
collapse due to sinkholes. The Magazine Relocation Area would be located on volcanic bedrock, in which
sinkholes typically do not form.
5.3.1.2

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 5.3.16.2 of this SEIS (Hazardous Materials and Waste).
Construction
Construction impacts associated with the HG Range at Andersen South would be the same as described
under Alternative 1 in Section 5.1.1.2 of this SEIS.
Construction of the new ranges, range support building, roads, bridges, estimated 72 new concrete
munitions magazines and related infrastructure associated with Alternative 3 would include clearing,
grubbing and grading, and excavation (cut) and filling, and stream rerouting. Earthwork would include
4,932,976 yd3 (3,771,530 m3) of excavation (cut) and 3,130,058 yd3 (2,393,100 m3) of fill resulting in a
net 1,802,919 yd3 (1,378,430 m3) of cut (DON 2013a). There are major differences in elevation in the
areas planned for construction of the MPMG, KD Rifle, and MRF ranges. There would be substantial
changes to surface elevation for construction of the MPMG, KD Rifle and MRF ranges (DON 2103b).
Overall, Alternative 3 would involve the largest volume of excavation to construct of any of the action
alternatives. Because of the major elevation changes, the substantial alteration of the surrounding
landscape, and the amount of excavation, filling and contouring that would occur, Alternative 3 is
expected to have a significant direct, long-term impact on topography. 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. 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 the same for all alternatives except Alternative 2).
Construction of the HG Range 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 1,802,919 yd3 (1,378,430 m3) of net cut generated by
construction of the other Alternative 3 ranges would provide sufficient additional fill to supply the need at
the HG Range.
The differences in elevation in the areas planned for construction of the MPMG, KD Rifle, and MRF
ranges at Alternative 3 are substantially greater than the natural elevation differences in the Alternative 2
footprint. For example, to construct the MPMG Range at Alternative 2, a 30-feet (10-m) high slope would
be leveled with about 942,500 yd3 and (725,000 m3) of cut and 910,000 yd3 (700,000 m3) of fill. To
construct the same range at Alternative 3, a 75-to-100 feet (22 to 30 m) high slope would be leveled with
2.47 million yd3 (1.9 million m3) of fill. Due to the steeper topography in the Alternative 3 footprint,
nearly 4 times as much excavation and 2.5 times as much fill overall would be needed to level the ranges
for Alternative 3 as for Alternative 2. 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 would incorporate engineering controls as BMPs to minimize erosion
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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 are described in Section
5.2.1.2 of this SEIS.
In addition, construction activities associated with Alternative 3 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 Section 4.1.2.2. Construction-specific stormwater BMPs
would provide erosion and sediment control during the construction period, generally by employing onsite 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. Through compliance with 22 GAR
Chapter 10 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 3 would be less than significant. In addition, no
indirect, short-term impacts associated with soil erosion are expected.
The soils in the Alternative 3 footprint are not identified as prime farmland, and no existing agricultural
use is identified for the area of disturbance (it is DoD property included within NAVMAG and the land is
used for military purposes). Therefore, disturbance of soil during construction of Alternative 3 would
have no direct or indirect short-term impacts to agricultural soils.
There are four topographic features that may contain sinkholes within, or on the perimeter of, the
Alternative 3 footprint (see Figure 5.3.1.1). For any sinkholes discovered before or during construction,
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 3 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 Alternative 3 site
is located inland and above the elevation prone to tsunamis, and so would not be susceptible to
inundation. The consolidated limestone and volcanic bedrock underlying the site is not vulnerable to
liquefaction. In addition, 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
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not result. Compliance with these regulations would minimize potential geologic hazards associated with
sinkholes. Therefore, construction of Alternative 3 would have less than significant direct and indirect
short-term impacts with respect to geologic hazards.
Operation
Operational impacts associated with the HG Range at Andersen South would be the same as described
under Alternative 1 in Section 5.1.1.2 of this SEIS.
Alternative 3 operations would not alter topography post construction, so no direct or indirect impacts to
topography would occur.
The firing range activities and conditions and conditions that may directly cause or increase naturally
occurring soil erosion during the operational phase would be the same as those described for Alternative 2
and are described in Section 5.2.1.2 of this SEIS. Similar to Alternative 2, under Alternative 3 the
significant changes to topography during construction of the MPMG, KD Rifle, and MRF ranges could
alter natural surface flow patterns that could increase soil erosion. Munitions storage in the relocated
magazines would not involve any surface disturbance.
The area of impervious surfaces that would be constructed for the ranges and associated infrastructure
(range buildings, roads, and parking areas) would comprise approximately 21.0 acres (8.5 ha)
(Appendix F) including about 20.1 acres (8.1 ha) for Alternative 3 and about 0.9 acre (0.4 ha) for the HG
Range. There would be a minor increase in runoff from the new impervious surface area as compared
with existing conditions. Stormwater infrastructure improvements included as part of the proposed action
would incorporate LID measures and BMPs to minimize soil erosion from this increased runoff. Where
possible, stormwater flow paths would continue to mimic pre-development flows through area
topography. Stormwater BMPs that would be implemented to minimize and control runoff would also
minimize soil erosion.
The range complex 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
every 5 years, 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.
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 soil erosion.
There are no agriculturally productive soils or existing agricultural uses in the area of the proposed
Alternative 3, so no direct or indirect long-term impact to agricultural soils would occur due to
Alternative 3 operations.
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
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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). The existing Wildland Fire Management Plan (USFS 2008) that covers
NAVMAG would be extended to cover bordering non-federal lands that could spread fire onto the ranges
and would continue to be implemented under Alternative 3. 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 3 would be minimal and direct and indirect impacts would be less
than significant.
With implementation of Marine Corps range management policies and procedures, fire suppression and
potential mitigation measures, and stormwater BMPs (for ranges and ground-disturbing maintenance) less
than significant direct and indirect long-term impacts to soils from erosion would occur due to
Alternative 3 operations.
The BMPs for sinkholes would be implemented in the event that maintenance activities should involve
sinkholes or their immediate perimeter, so there would be no adverse impacts. Therefore, Alternative 3
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 and volcanic bedrock underlying the site is not vulnerable to
liquefaction. Alternative 3 is located inland and higher than the elevation prone to tsunamis, so it 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, Alternative 3 operations
would result in less than significant direct and indirect long-term impacts associated with geologic
hazards.
5.3.2

Water Resources

5.3.2.1

Affected Environment

The affected environment for water resources in the Alternative 3 NAVMAG ranges is described in the
2010 Final EIS (Volume 2, Chapter 4: Water Resources, Section 4.1.5.1: Naval Munitions Site, pages 4‐
68 to 4-71). A summary of site conditions for Alternative 3 is provided in Appendix F. The affected
environment for the HG Range at Andersen South would be the same as described under Alternative 1 in
Section 5.1.2.1 of this SEIS.
Surface Water
As indicated in the 2010 Final EIS, numerous rivers are located within the NAVMAG portion of the
project area. The non-DoD portion of the project area is located along the headwaters of Agat, Taelayag,
and Central Talofofo watersheds, but does not contain any surface waters (Figure 5.3.2-1).

5-179

Area of Detail
on Guam

Agat
Watershed

MPMG

Philippine Sea

MRFR

Range Maintenance Building

KD Pistol
KD Rifle

Northern
Talofofo
Watershed

WetN-9

WetN-8

Pacific Ocean

WetN-10

WetN-3
WetN-5
WetN-4

1 " = 18 Miles

NSSA

WetN-7

WetN-2 WetN-6

WetN-1

WetN-11b

WetN-11a

NAVMAG

WetN-12

Magazine Relocation Area

Taelayag
Taelayag
Watershed
Watershed

Fena Valley
Reservoir
Central
Central
Talofofo
Talofofo
Watershed
Watershed

2

Cetti
Watershed

Southern
Talofofo
Watershed
Legend
DoD Property
Umatac
Watershed

LFTRC Alternative 3 Impacted Area
Land Acquisition Area

Delineated Wetlands - 2012
NWI

Depression/Sinkhole
Watersheds
0

0

0.2

0.4

0.4

Miles
Kilometers
0.8

Figure 5.3.2-1
Surface Waters and Wetlands in the Vicinity of
NAVMAG (North/South) LFTRC Alternative 3
5-180

100-year Flood Zone
Streams

Range Road

Live-Fire Range Area

Surface Danger Zone (SDZ)

Munitions Magazine Relocation Area
Proposed Magazines ESQD Arc

Sources: WERI 2001; FEMA 2007; USFWS 2010;
NAVFAC Pacific 2013, 2013a, 2013b

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

Specifically, the proposed construction areas and SDZ for the Alternative 3 ranges are spatially located
along the Talisay and Bonya river systems of the Northern Talofofo Watershed and the Maulap,
Almagosa, and Sadog Gago river systems of the Central Talofofo Watershed (note: referred to as the
“Fena Reservoir Watershed” in the above referenced section of the 2010 Final EIS) (see Figure 5.3.2-1)
(NAVFAC Pacific 2013a). The Talisay River includes numerous, unmapped, intermittent tributaries,
which often connect the wetland features of the area. In the areas proposed for locating the various range
footprints, the Talisay River transitions from a steep and incised channel, exhibiting step pool
characteristics, to an undefined, wide, flooded swamp, becoming narrow only where it passes through
road culverts. The Bonya River channel in project area is confined by topography and appears to be fairly
stable, with few signs of recent bank erosion, and travels through heavily forested terrain. The Fena
Valley Reservoir is located within the Central Talofofo Watershed (see Figure 5.3.2-1).
NAVMAG is characterized by dense forest vegetation, a significant road network, and restricted access.
These three factors together contribute to a lower risk of arson fires, which affect many of the other
upland, savanna-grassland dominated watersheds in Guam (i.e., the non-federal lands in Alternatives 2
and 4) (NAVFAC Pacific 2013a). Presence of a vegetative cover provides soil with natural erosion
protection. If this cover is lost, due to a forest fire for example, then the potential for soil erosion increases
substantially. The presence of a munitions storage facility within the NAVMAG boundaries and the need
to protect property aboard the installation necessitates a few proactive measures such as (1) appropriate
structural fire-prevention measures (fire breaks exist in some locations on NAVMAG), (2) effective firesuppression policies (no smoking or open-air camp fires) are in place and strictly enforced, and (3) the
installation can move quickly to respond to accidental fires (NAVFAC Pacific 2013a). There is an
existing Wildland Fire Management Plan (USFS 2008) that covers NAVMAG.
The proposed Alternative 3 ranges are generally located on soils with naturally lower soil erosion
potential as compared to the Alternatives 2 and 4 range alignments (NAVFAC Pacific 2013a). Also, these
areas are covered with dense vegetation, which further reduces the likelihood of soil erosion. Soil
disturbances resulting from ungulate (pigs, carabao, and deer) activity appears to be one of the major
potential sources of soil erosion in this area. Persistent feeding and grazing creates well-worn trails that
do not support vegetation and are therefore susceptible to getting eroded. Grazing activities also strip the
understory, which results in loss of natural erosion control. The animals also regularly trample and dig in
the soil for roots and tubers, which aggravates soil particle release (NAVFAC Pacific 2013a).
Soil erosion can degrade water quality in rivers and Fena Valley Reservoir and over time can diminish the
storage capacity of Fena Valley Reservoir. Overall, the Alternative 3 project area is located primarily on
various types of Akina soils, which are characterized by relatively high soil erosion potential and can
produce high concentrations of very fine clay suspended sediments (NAVFAC Pacific 2013a).
The FEMA mapped 100-year floodplains are also shown in Figure 5.3.2-1. There are no 500-year
floodplains in the project vicinity.
Groundwater
As indicated in the 2010 Final EIS, groundwater is found primarily in the low-permeability volcanic
rocks and there is currently no groundwater extraction in the Alternative 3 project area.
Nearshore Waters
As indicated in the 2010 Final EIS, there are no nearshore waters located near the Alternative 3 project
area due to its interior location on Guam. However, the Talofofo River discharges into the nearshore
waters of Talofofo Bay (see Figure 5.2.2-1).
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Wetlands
As indicated in the 2010 Final EIS, there are extensive wetlands in the Alternative 3 project area. Recent
on-site wetland confirmation surveys were conducted at NAVMAG in May and November 2012 for this
SEIS. The on-site confirmation was a non-jurisdictional wetland delineation (delineation being the
establishment of wetland boundaries). A jurisdictional delineation establishes the boundaries of wetlands
that are subject to requirements in the CWA and its implementing regulations and requires the approval of
the USACE.
The wetlands identified during the 2012 survey are palustrine emergent wetlands with persistent
vegetation that are seasonally flooded/saturated (PEM1E); palustrine forested wetlands that are semipermanently flooded (PFO3F); or palustrine scrub/shrub vegetation that are seasonally flooded/saturated
(PSS3E). The 2012 field survey delineated a total of 36.9 acres (15.0 ha) of wetlands in the project area as
shown in Table 5.3.2-1 and Figure 5.3.2-1 (NAVFAC Pacific 2013b). This area includes 3.3 acres (1.3
ha) of forested wetlands as mapped by USFS (2006). All of these wetlands are all considered potentially
jurisdictional pending a Jurisdictional Determination by the USACE.
For portions of the project area located outside the 2012 field survey, NWI data was used (NWI maps
indicate the potential for wetland areas, but are not official determinations). The NWI maps indicate
0.7 acre (0.3 ha) of NWI wetland areas as shown in Table 5.3.2-1 and Figure 5.3.2-1 (USFWS 2010). The
NWI wetlands are identified as palustrine scrub/shrub vegetation that are seasonally flooded (PSS1C).
The project area outside the 2012 survey area would require a wetland delineation survey and review by
the USACE to verify the location and size of any wetlands and whether they are jurisdictional.
Table 5.3.2-1. Summary of Wetland Acreages for Alternative 3
Wetland Area
(acres [ha])

Wetland Type
Delineated Wetlands within the 2012 Survey Area
PEM1E*
PFO3F*
PSS3E*
NWI Wetlands Outside the 2012 Survey Area
PSS1C*
Total

32.6 (13.2)
2.9 (1.2)
1.4 (0.6)
0.7 (0.3)
37.6 (15.3)

Note: *Wetland types are based on the classification of Cowardin et al. 1979).
Sources: USFWS 2010; NAVFAC Pacific 2013b.

5.3.2.2

Environmental Consequences

Construction
General construction impacts to water resources would be similar to those described in the 2010 Final EIS
(Volume 2, Chapter 4: Water Resources, Section 4.2.2.4: South, page 4‐112) and under Alternative A in
Section 4.1.2.2 of this SEIS. Alternative 3 would occur in an area that contains waters of the U.S. and
would be required to comply with the Construction General Permit as described under Alternative A in
Section 4.1.2.2 of this SEIS. Construction impacts associated with the HG Range at Andersen South
would be the same as described under Alternative 1 in Section 5.1.2.2 of this SEIS.
Under Alternative 3, the proposed LFTRC construction activities at NAVMAG would result in the
potential for a short-term increase in stormwater runoff, erosion, and sedimentation. However, through
compliance with the Construction General Permit and Program SWPPP and implementation of a sitespecific SWPPP and associated erosion control, runoff reduction, and sediment removal BMPs (see Table
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4.1.2-2), these effects would be minimized. 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
flowrate of runoff and thereby minimize transport of suspended sediment through settling and promote
infiltration of runoff.
Surface Water
Surface waters that are potentially affected by the various project footprints are shown in Figure 5.3.2-1.
The KD Rifle, MPMG, MRF ranges and the northern portion of the Non-standard Small Arms Range
would drain to the Talisay River. The remaining portion of the Non-standard Small Arms Range and the
KD Pistol Range would drain to the Bonya River (NAVFAC Pacific 2013a). The range road would cross
the Talisay River. The Magazine Relocation Area would be located in the Central Talofofo Watershed
and has the potential to contribute to sedimentation of Fena Valley Reservoir.
Construction activities under Alternative 3 would include clearing of vegetation, grading (cut and fill),
permanent or temporary accumulation of soils, stream rerouting, and filling in of natural areas. Potential
effects from stormwater runoff would be minimized by adhering to the provisions of the Construction
General Permit and implementing of a Program SWPPP and site-specific SWPPP and associated BMPs
that would address site- and activity-specific surface water protection requirements. Implementation of
construction BMPs under Alternative 3 would also minimize sedimentation impacts to Fena Valley
Reservoir.
Construction activities that involve substantial earth moving, and those activities that are within or near
stream channels would be scheduled for the dry season (January to May) to the extent possible (NAVFAC
Pacific 2013a). Measures to minimize erosion within the project construction footprint, stabilize banks,
and protect stream channels would be the same as described under Alternative 2 in Section 5.2.2.2 of this
SEIS. Given the short-term nature of potential surface water impacts, compliance with Construction
General Permit requirements, and implementation of BMPs, construction activities associated with
Alternative 3 would result in less than significant direct and indirect short-term impacts to surface water.
Groundwater
Construction activities under Alternative 3 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. Given
stormwater runoff protection measures (i.e., compliance with Construction General Permit requirements
and implementation of BMPs), construction activities associated with Alternative 3 would result in less
than significant direct short-term impacts to groundwater.
Nearshore Waters
Construction activities under Alternative 3 would occur more than 1.0 mile (1.6 km) from the coastline
and would not result in direct impacts to the nearshore waters from stormwater runoff. Compliance with
the Construction General Permit and implementation of BMPs under Alternative 3 would protect water
quality in the Talofofo River and ensure that stormwater runoff from the project area would not cause
indirect impacts to nearshore waters in Talofofo Bay (see Figure 5.2.2-1). Given stormwater runoff
protection measures (i.e., compliance with Construction General Permit requirements and implementation
of BMPs), construction activities associated with Alternative 3 would result in no impacts to nearshore
waters.
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Wetlands
Implementation of Alternative 3 could result in long-term, direct impacts to up to 36.9 acres (15.0 ha) of
potentially jurisdictional wetland areas (see Figure 5.3.2-1). These direct impacts would be at the MPMG
and KD Rifle ranges and range roads. There are an additional 0.7 acre (0.3 ha) of NWI wetlands in
portions of the project area that have not been surveyed (see Section 5.3.2.1 in this SEIS).
Direct impacts (fill) to jurisdictional wetlands would be a significant impact. If these wetland areas are
determined to be jurisdictional by the USACE, and therefore subject to Section 404 requirements, the
Marine Corps would first attempt to avoid impacts. If avoidance is not possible, then the Marine Corps
would obtain a Section 404 permit from the USACE to fill the wetlands and comply with the potential
mitigation measures outlined in the permit (see Table 5.7-1). Unavoidable direct impacts to jurisdictional
wetlands would be mitigated by creating new wetlands, restoring or enhancing existing wetlands, or
preserving existing wetland areas on Guam to, at a minimum, replace the area filled at a mitigation ratio
greater than 1:1.
As described under Alternative 2, a mitigation plan would be prepared under Alternative 3 as part of the
Section 404 permitting process. If Alternative 3 is chosen and wetlands cannot be avoided, the Marine
Corps understands that a LEDPA determination must be made as part of the permitting process and that if
the USACE determines this alternative is not the LEDPA, a Section 404 permit under the CWA cannot be
granted and Alternative 3 would not be implemented. Through implementation of the potential mitigation
measures and procedures identified above, significant impacts to wetlands would be reduced to a level
below significant. By comparison, Alternatives 1 and 5 would have no impacts to wetlands and
Alternatives 2 and 4 would have significant long-term, direct impacts to up to 17.7 acres (7.2 ha) and 25.2
acres (10.2 ha) of potentially jurisdictional wetland areas, respectively, which would be mitigated to a
level below significant.
There would also be potentially jurisdictional wetlands adjacent to and downstream of construction areas
that would be subject to potential indirect impacts during construction. These short-term, indirect impacts
would be minimized by adhering to the provisions of the Construction General Permit and implementing
BMPs associated with addressing site- and activity-specific stormwater runoff protection requirements.
Operation
Alternative 3 would incorporate the concept of LID in the final planning, design, and permitting of the
stormwater runoff and drainage design 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. Operation impacts associated with the HG Range at Andersen South would be the same as
described under Alternative 1 in Section 5.1.2.2 of this SEIS.
Under Alternative 3, there would be a minor increase in the area of impervious surface as a result of
ranges and associated support facilities, which would result in an associated increase in stormwater
discharge intensities and volume. However, the proposed action would incorporate LID measures and
BMPs to ensure stormwater retention would be consistent with local and federal requirements and thus
minimize potential impacts to surface water quality. Alternative 3 would also be implemented in
accordance with all applicable orders, laws, and regulations including the preparation and implementation
of a SWPPP, SWMP, and SPCC plan that would control runoff and minimize potential leaks and spills.
Where possible, stormwater flow paths would continue to mimic pre-development flows through area
topography.
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Alternative 3 would include implementation of the REVA program and range management preventative
measures (i.e., vegetation, pH adjustment, LID). As listed in Section 2.8 of this SEIS, the BMPs would
reduce the potential for contaminants to migrate off-site. In addition, the DoD would investigate
additional technologies that could assist with range design and management to minimize potential
impacts. Available baseline data regarding range site conditions would be reviewed and verified prior to
range construction and regular 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 nonpoint source pollutants to meet the same water quality requirements as identified under Alternative A in
Section 4.1.2.2 of this SEIS.
Surface Water
The Watershed Reconnaissance Study (NAVFAC Pacific 2013a) identified potential direct and indirect
impacts to surface waters during the operational phase of Alternative 3, as described under Alternative 2
in Section 5.2.2.2 of this SEIS (see Appendix F). Potential effects from stormwater runoff would be
minimized through the implementation of an appropriate and comprehensive stormwater management
plan utilizing a LID approach and BMPs under Alternative 3. Firing range operational-phase LID
measures and BMPs would focus on reducing volume and velocity of stormwater runoff, minimizing soil
erosion potential within the range boundaries, and controlling the spread of lead bullets and bullet
fragments. Implementation of the REVA program and BMPs for containing and limiting off-site
migration of lead contaminants would be the same as described under Alternative 2 in Section 5.2.2.2 of
this SEIS and are listed in Section 2.8 of this SEIS.
Appropriate fire suppression and potential mitigation measures would also be incorporated into the design
(fire resistant structures) and range operating procedures as described under Alternative 2 in
Section 5.2.2.2 of this SEIS. Alternative 3 would have a reduced fire susceptibility compared to
Alternative 2. The existing Wildland Fire Management Plan (USFS 2008) that covers NAVMAG would
continue to be implemented under Alternative 3. Therefore, the risk of exposing soils to erosion due to
arson or natural wildland fires would be relatively low under Alternative 3 because the ranges would be
located within NAVMAG.
Because none of the proposed Alternative 3 firing range footprints fall within the Central Talofofo
Watershed, stormwater runoff from the proposed range footprint areas would not drain to the Fena Valley
Reservoir. The Magazine Relocation Area would be located in the Central Talofofo Watershed and has
the potential to contribute to sedimentation of Fena Valley Reservoir. However, the magazine would
include appropriate LID measures and BMPs to minimize erosion within the project construction
footprint and transport of sediment to surface waters. The SDZ associated with Alternative 3 would
partially overlay the Central Talofofo Watershed (see Figure 5.3.2-1), but potential impacts to the water
quality of Fena Valley Reservoir from expended projectiles would be negligible as described under
Alternative 2 in Section 5.2.2.2 of this SEIS.
No buildings/structures would be constructed in the 100-year or 500-year flood zone. It is anticipated that
developing the proposed footprint areas would not impact water surface elevation levels in FEMAregulated floodplains. However, this would be confirmed through detailed hydraulic and hydrologic
modeling during the final design phase. Any rise in the elevations would be covered by FEMA
regulations and would need to be approved by the local floodplain administrator.
Alternative 3 would be conducted in accordance with all applicable orders, laws, and regulations
including the preparation and implementation of a SWPPP, SWMP, and SPCC Plans that would control
runoff and minimize potential leaks and spills. Given implementation of these stormwater runoff

5-185

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

protective measures and range operation BMPs for containing and limiting the migration of lead
contaminants, operations associated with Alternative 3 would result in less than significant direct or
indirect long-term impacts to surface water.
Groundwater
Under Alternative 3, proposed operations would be in compliance with the stormwater runoff protection
measures identified above that would also serve to protect groundwater quality and recharge. Specifically,
implementation of LID measures and the provisions of the SWPPP and associated erosion control
activities would ensure that any stormwater runoff recharging to groundwater basins would be of
acceptable quality. BMPs to minimize lead transport would minimize contamination of groundwater.
Given stormwater runoff protection measures (e.g., implementation of the REVA program, LID, and
SWPPP measures), operations associated with Alternative 3 would result in less than significant longterm, direct impacts to groundwater.
Nearshore Waters
Under Alternative 3, proposed operations would be in compliance with the stormwater runoff protection
measures identified above that would also prevent direct impacts to the nearshore waters from stormwater
runoff. Implementation of LID measures and BMPs under Alternative 3 would protect water quality in the
Talofofo River and ensure that stormwater runoff from the project area would not cause indirect impacts
to nearshore waters in Talofofo Bay. Given stormwater runoff protection measures (i.e., implementation
of LID, BMPs, and pollution prevention plans), operations associated with Alternative 3 would result in
no impacts to nearshore waters.
Wetlands
Under Alternative 3, proposed operations have the potential to cause indirect effects to nearby downgradient wetland areas (see Figure 5.3.2-1). However, the stormwater runoff protection measures
identified above would also serve to protect water quality entering wetlands. Specifically, implementation
of LID measures and the provisions of the SWPPP and associated erosion control activities would ensure
that the stormwater runoff flowing into wetlands would be of acceptable quality. Given stormwater runoff
protection measures (i.e., implementation of LID, BMPs, and pollution prevention plans), operations
associated with Alternative 3 would result in less than significant long-term, indirect impacts to wetlands.
5.3.3

Air Quality

5.3.3.1

Affected Environment

The areas around Alternative 3 are not developed and no sensitive populations are present. Ambient air
quality conditions in these areas can be considered typical for a rural area and include few activities
involving operation of major stationary or mobile sources.
5.3.3.2

Environmental Consequences

Construction activities under Alternative 3 would be similar to Alternative 1, with the exception of site
location. Therefore, the predicted construction activity annual emissions would be the same as Alternative
1, as summarized in Table 5.1.3-2. Emission would be well below the significance criterion of 250 tpy.
The hot-spot air quality impacts during both construction and operational phases would be similar to
Alternative 1, as discussed in Section 5.1.3; resulting in less than significant short- and long-term hot-spot
air quality impacts.
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Generally similar to the area southeast of NAVMAG, the mountainous southern-central portion of Guam
contains Fena Valley Reservoir and NAVMAG, with very few people residing in areas that are
immediately adjacent to the north portion of NAVMAG. The community of Santa Rita lies to the north
and west over a small hill. Current noise sources in this area include light traffic noise and noise
consistent with suburban neighborhoods. Acoustically, this area would be typical of a rural/suburban
setting with ambient noise levels in this area of approximately 45-55 dBA (USEPA 1978).
5.3.4.2

Environmental Consequences

Construction
There would be no impact due to construction noise under Alternative 3 because construction activities
would be in a sparsely populated area of Guam. Construction areas would be approximately 0.25 mile
(0.4 km) away from the nearest receptors, a distance that is far enough away from the source of
construction noise such that there would be minimal noise effects on receptors.
Operation
Alternative 3 would be located on the east slope of the ridgeline separating NAVMAG from the
community of Agat and Santa Rita. Under Alternative 3, Zone 2 noise contours cover approximately 31
acres (12 ha) beyond the boundaries of NAVMAG and Zone 3 would all be within NAVMAG property.
The off-base acreage would extend towards the north and west of NAVMAG. Modeling results (Army
2013) for Alternative 3 are shown on Figure 5.3.4-1. No houses are present within the noise contours so
no residents would be affected by Zone 2 or Zone 3 noise contours. Approximately 70-80 homes would
be within the Zone I noise contours in the area along Route 12 adjacent to Our Lady of Guadalupe Church
and would experience noise levels between 55 and 60 dB ADNL. Another approximately 100 homes
would be within the Zone 1 contours in Agat near the Pagachao Guam Housing and Urban Renewal
Authority housing area with noise levels of 55 to 68 dB ADNL. Although noise would be greater than
existing levels, this area would still be considered compatible for residential use. Noise may be less than
predicted because the area is on the opposite side of the hill from the proposed firing line and the area is
heavily wooded. Both of these factors attenuate sound levels. Table 5.3.4-1 lists Noise Zones 2 and 3 and
the associated acreage affected within each zone.
Table 5.3.4-1. Noise Exposure within Noise Zones under NAVMAG (North/South)
LFTRC Alternative 3
Acreage (ha)
Noise Zone (dB DNL)1

Population

On-base

Off-base

693 (281)
501 (203)
1,194 (484)
220 (89)
105 (43)
186 (75)
511 (207)
1,705 (691)

Houses

People

30 (12)
1 (0)
31 (12)

0
0
0

0
0
0

0
0
0
0
31 (12)

0
0
0
0
0

0
0
0
0
0

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

Note: 1Zone 1 is not listed because all land uses are compatible within Zone 1.
Source: Army 2013, NAVFAC Pacific 2013.
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Under Alternative 3, no people would be impacted by Zone 2 or 3 noise levels because there are no
residences within these zones. There would be no direct impacts due to live-fire training noise under this
alternative because there would be no populated residential areas affected and none of the noise
significance criteria stated in the Marine Corps Guidance memo for land use and noise exposure would be
exceeded (Marine Corps 2005). There would be no direct or indirect impacts because no population
would be affected, and none of the impact assessment criteria related to potential noise impacts would be
exceeded. As described in Section 5.1.4.2, noise levels at the HG Range would remain within Andersen
South and not impact any residences. In summary, there would be no residences/households affected by
noise resulting from implementation of Alternative 3 and, consequently, no significant noise impacts
would occur.
In comparison, Alternative 1 is the only LFTRC alternative that would potentially result in significant
noise impacts, so the significance of Alternative 3 noise impacts is less than Alternative 1 and the same as
Alternatives 2, 4 and 5.
5.3.5

Airspace

5.3.5.1

Affected Environment

The existing airspace conditions for Alternative 3 would be the same as described for Alternative 1 in
Section 5.1.5.1. Detailed information on military and civilian air traffic associated with AAFB and Guam
International Airport, respectively, 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).
5.3.5.2

Environmental Consequences

Construction
No changes to airspace would be required during construction of the LFTRC under Alternative 3.
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 3 would have no
impact on airspace.
Operation
Figure 5.3.5-1 depicts the proposed Restricted Area associated with the LFTRC at NAVMAG
(North/South). This SUA would be needed to contain the vertical hazard associated with the proposed
live-fire training. Boundary coordinates for the proposed NAVMAG (North/South) Option A of R-7202
Guam would begin at:






lat.13°22'56"N., long.144°39'54"E
to lat.13°22'0"N., long.144°41'34"E
to lat.13°19'54"N., long.144°41'54"E
to lat.13°19'39"N., long.144°39'57"E
to the point of beginning
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Altitudes, times of use, and controlling and using agencies for this Restricted Area SUA would be the
same as described in Section 5.1.5.2 for Route 15 LFTRC Alternative. The proposed CFA associated with
the HG Range at Andersen South would be the same as described in Section 5.1.5.2 and depicted in
Figure 5.1.5-4.
Section 3.5.3.1 identifies the potential impacts to airspace from implementation of the LFTRC
alternatives. Given its location, Alternative 3 would directly impact arrivals into and departures out of
Guam International Airport. The FAA stated in the preliminary Airspace Feasibility Assessment (FAA
2013) that Alternative 3 is not feasible. However, the FAA stated that “an assignment of ‘not feasible’ to
a specific alternative is not a statement of infeasibility, but merely an assessment of the airspace in regard
to the level of assumed impact” (FAA 2013).
Operational activities under Alternative 3 have the potential for significant direct long-term 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.
Terminal operations.

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 per FAA coordination and/or adjusting
LFTRC operation procedures if feasible. However, no specific potential mitigation measures are proposed
at this time.
As detailed in Table 5.7-1, operational impacts under Alternative 3 would be the same as under
Alternatives 1, 2, and 4. Operational impacts under this Alternative would be greater than impacts under
Alternative 5.
5.3.6

Land and Submerged Land Use

5.3.6.1

Affected Environment

All LFTRC alternatives include a HG Range at Andersen South, the affected environment and impacts of
which are described in Section 5.1.6.
The proposed Alternative 3 would be located almost entirely within the NAVMAG boundary, but does
require some land acquisition (Figure 5.3.6-1). The acreages to be acquired are described in Section
2.5.4.7, Summary of LFTRC Alternatives, Table 2.5-3. No land acquisition is proposed for utility
infrastructure or access roads. No submerged land would be affected.
The primary existing land use for NAVMAG is as described in Section 5.2.6. The LFTRC would require
relocation of existing NAVMAG munitions storage facilities within NAVMAG.
All of the land proposed for acquisition is undeveloped and in its natural state (Appendix D SIAS; Figure
5.3-14, Table 5.3-3).
There are no land use plans for the community around the NAVMAG area of Guam. The GBSP land
classification for the proposed acquisition area is Agriculture (see Figure 3.6.1-2). No current agricultural
use was identified in the aerial photographs.
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Adjacent land uses to the Alternative 3 impacted area are other NAVMAG land uses and non-federal
lands that are classified by GBSP as Agriculture (see Figure 3.6.1-2).
Mount Lamlam and Mount Jumullong Manglo were identified west of the SDZs, but not adjacent (see
Figure 5.3.6-1).
No human sensitive noise receptors were identified adjacent to Alternative 3, but Santa Rita Village is
located north of the ranges.
5.3.6.2

Environmental Consequences

Land use impacts are addressed in this section. Land ownership impacts are addressed in Section 5.3.15,
Socioeconomics and General Services.
Construction
As previously discussed in Chapter 3, Section 3.6.3.1, 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
Potential impacts on Fena Valley Reservoir and water supply are addressed in Section 5.3.2.2, Water
Resources. The wellhead protection areas would not be affected. LFTRC land use would be compatible
with the existing military NAVMAG land use, except the use of the southern land navigation area would
be discontinued and some magazines would need to be relocated. Any land use incompatibility issues
related to the military mission within NAVMAG would be resolved through application of installation
master planning guidelines outlined in UFC 2-100-01. Therefore, direct long-term land use impacts to
NAVMAG would be less than significant.
No direct or indirect significant impact to existing land use or GBSP classification of Agricultural land
use was identified within or adjacent to the land acquisition area. No USDA-designated prime farmland
was identified. Less than 1% of the total Guam USDA-designated important farmland was identified in
the acquisition area. This is considered a less than significant indirect long-term impact because it is not
currently in agricultural use and there are other prime and important farmlands available for agricultural
use. The acquired area would largely remain as open space.
Land use impacts related to other resource areas are covered under various sections of this SEIS, such as
socioeconomic, recreational, water or noise. As addressed under Cultural Resources (Section 5.3.10) and
Recreational Resources (Section 5.3.7), public access to Mount Lamlam and Mount Jumullong Manglo
would not be impacted. The public would be restricted from entering the acquired lands. However, no
educational, cultural or recreational sites were identified that would be affected by the restrictions. There
would be no long-term impact related to access.
The proposed Alternative 3 would be compatible with the surrounding vacant land use. Zone 3 contours
would not extend off-base. Zone 2 noise contours would extend beyond the proposed installation
boundary, as described in Section 5.3.4.2, Noise and shown on Figure 5.3.4-1. However, no existing or
planned residential land uses (or other sensitive receptors like schools or medical facilities) were
identified within the Zone 2 contour. The acquisition area is designated for Agriculture, which is a
compatible use within the Zone 2 noise contour. No impact on land use is anticipated.
Due to the lack of impacts to land use resources, Alternative 3 would have the least impact compared to
all of the other LFTRC alternatives.
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Recreational resources within or adjacent to Alternative 3 are the same as those discussed in Section 5.2.7
for Alternative 2.
5.3.7.2

Environmental Consequences

As discussed in the 2010 Final EIS, access to, and use of, recreational resources at NAVMAG is restricted
to installation personnel and guests (Volume 2, Section 9.1.5.1: Naval Munitions Site,
Table 9.1-7: Recreational Resources on Naval Munitions Site and Public Access, page 9-14). While the
nature of the potential proposed uses at or near NAVMAG has changed from the 2010 Final EIS, the
potential impacts or lack of impacts remains the same. In the North-South alternatives, only a small
portion of the SDZ extends outside NAVMAG property and there are no recreational resources that
would be impacted by use of this area for LFTRC activities.
Construction
During construction activities, the short-term increase of construction-related vehicles on roads may cause
delays to persons accessing recreational areas. Although staged construction equipment would not
obstruct access to, or the use of, recreational resources, inconveniences to resource seekers (e.g., potential
detours, longer waits, and other similar nuisances) would result. However, construction of Alternative 3
would not substantially reduce recreational opportunities, cause substantial conflicts between recreational
users, or cause substantial deterioration of recreational resources. Therefore, short-term less than
significant direct impacts to recreational resources would be anticipated.
Operation
Portions of SDZs are proposed outside NAVMAG property and to the east. These parcels would need to
be acquired and would become federally owned property. Therefore, access to the public would be
limited. In addition to access restrictions, there are potential indirect impacts from firing range noise,
which could lessen visitor enjoyment of publicly accessible recreational resources in the area of the
LFTRC. However, direct and indirect long-term impacts would be less than significant for the following
reasons:


The 2010 Final EIS states that the impacts are less than significant at the NAVMAG site. Even
though the current East/West and L-Shaped NAVMAG LFTRC alternatives extend eastward
from NAVMAG and would require land acquisition, there are no identified recreational resources
in those areas that would be directly or indirectly affected by land acquisition.



The construction of the access road for the East/West and L-Shaped NAVMAG LFTRC
alternatives would make access to the area easier for the public during those times the ranges are
not in operation.

Known recreational resources in the area (primarily Talofofo Falls) would not be impacted by noise
during training.
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Vegetation Communities
Figure 5.3.8-1 depicts the vegetation communities within NAVMAG associated with the proposed
Alternative 3. 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 2012 (NAVFAC Pacific 2013a) in notional range areas for more finescale mapping (some range locations were subsequently revised).
COMNAV Marianas (2001) - Merrilliodendron forest locations.

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). NAVMAG contains some of
Guam’s most remote, inaccessible terrestrial habitat and diverse vegetation communities. Portions of the
western part of the action area consist of rugged limestone terrain of sharp pinnacles, towers and narrow
fissures that supports a relatively pristine primary limestone vegetation community. For additional
description of vegetation communities within NAVMAG, see the 2010 Final EIS (Volume 2, Chapter 10:
Terrestrial Biological Resources, Section 10.1.5.3: pages 10-76 to 10-77).
Terrestrial Conservation Areas
The majority of NAVMAG, including the impacted areas (i.e., physical disturbance for range footprints)
of the Alternative 3 action area, is within established Overlay Refuge (see Figure 5.2.8-2). Additional
information on Overlay Refuge lands is provided in the 2010 Final EIS (Volume 2, Chapter 10:
Terrestrial Biological Resources, Section 10.1.1.3: Special-Status Species, pages 10-8 to 10-11).
Wildlife - Native Species
The only native migratory bird species observed in project-specific studies in the proposed Alternative 3
action area on NAVMAG were the yellow bittern and fairy tern (NAVFAC Pacific 2010, 2013a). General
observations of migratory birds in southern Guam from the National Audubon Society’s Christmas Bird
Counts (National Audubon Society 2013) are described in Section 5.2.8.1.
During surveys conducted for this SEIS, three native reptile species (in addition to two Guam-listed
species, discussed below) were observed within the forested areas of the proposed Alternative 3 action
area: Pacific blue-tailed skink, mourning gecko, and mutilating gecko (NAVFAC Pacific 2013a).
The Talisay and Bonya rivers that drain into Fena Reservoir are present in the Alternative 3 action area.
As noted in the 2010 Final EIS, there is limited information for Guam’s freshwater ecosystems and it is
not specific to the lands in this alternative (Volume 2, Chapter 10: Terrestrial Biological Resources,
Section 10.1.5.3: Naval Munitions Site - Freshwater Invertebrates and Fish, pages 10-77 to 10-78).
However, relevant and applicable studies for the NAVMAG area were summarized in the 2010 Final EIS;
no new information since the 2010 Final EIS is available.
Additional information on native wildlife species occurring within the NAVMAG is provided in the 2010
Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.5.3: Naval Munitions
Site, page 10-77).
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Surveys conducted in 2009, 2010, 2012 and 2013 for the 2010 Final EIS and this SEIS observed a
number of non-native species within NAVMAG. Non-native bird species observed within the Alternative
3 action area included the island collared dove, black drongo, and black francolin. Four non-native reptile
and four amphibian species were found within the forested areas of the NAVMAG: curious skink, house
gecko, brown treesnake, monitor lizard, marine toad, greenhouse frog, eastern dwarf tree frog, and
Gunther’s Amoy frog (NAVFAC Pacific 2010, 2013a).
Additional information on other non-native species at NAVMAG, including Asiatic water buffalo (or
carabao), Philippine deer, feral pigs, brown treesnake, and freshwater invertebrates and fish, is provided
in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.5.3: Naval
Munitions Site, pages 10-78 to 10-79).
Special-Status Species: Federal ESA-Listed and Proposed Species
Two ESA-listed (Mariana fruit bat and Mariana common moorhen) and three proposed species (Mariana
eight-spot butterfly, Tabernaemontana rotensis, and Cycas micronesica) occur within or in the vicinity of
the proposed Alternative 3 ranges (Table 5.3.8-1 and Figure 5.2.8-3). Although “suitable habitat” for
special-status species is present within the Alternative 3 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).
In addition to the discussion below, additional information for individual species at NAVMAG is
provided in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section
10.1.5.3: Naval Munitions Site, ESA-listed and Candidate Species, pages 10-79 to 10-84).
MARIANA FRUIT BAT. After 1996, an estimated 5-20 individual Mariana fruit bats were thought to occur
within the NAVMAG/Upper Talofofo Watershed, and were assumed to be full time residents of the area,
rather than migrants from the main Pati Point Colony on AAFB in northern Guam (Morton and Wiles
2002). USFWS (1996) speculated that disturbance associated with illegal hunting may have inhibited the
establishment of a communal roost within NAVMAG. Currently, fruit bats are only occasionally
observed at NAVMAG. During dawn and dusk observations on 42 different days between February and
July 2008, only one bat was sighted along Almagosa Road (Brooke 2008). Surveys conducted in 2012
within the Alternative 3 action area for this SEIS observed solitary Mariana fruit bats within ravine forest
on 6 separate days (see Figure 5.2.8-3) (NAVFAC Pacific 2013a). The sightings were generally within
the same area and just north of the Brooke (2008) observation. Fruit bat recovery habitat is found within
proposed project impacted areas and SDZs associated with Alternative 3 (see Figure 3.8.3-1).
MARIANA COMMON MOORHEN. The moorhen is a freshwater obligate species and inhabits emergent
vegetation in freshwater marshes and ponds. As described in the 2010 Final EIS, the largest moorhen
population was historically at Fena Reservoir. However, conditions in the reservoir have changed, causing
moorhens to find more suitable habitat elsewhere. The decrease in suitable habitat seems to be a result of
the decline of Hydrilla verticillata, a water plant used by moorhens as a nesting substrate (JRM 2013).
The current population on Guam is estimated at 100-150 birds (USFWS 2012b).
Surveys in 2012 within the Alternative 3 action area documented moorhens on two ponds (see Figure
5.2.8-3). A single moorhen was observed on 2 separate days on a pond in the eastern portion of the action
area within the northwest corner of the proposed KD Rifle Range (NAVFAC Pacific 2013a). A single
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moorhen was also observed on 1 day on a pond located in the western portion of the proposed Alternative
3 ranges and just southwest of the range area associated with the proposed MPMG Range.
Table 5.3.8-1. Distribution of Special-Status Species within the Alternative 3 Action Area
Name

Status*
ESA
Guam

Habitat

Known
to Occur

Comments

Mammals
T

E

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

Yes

Mariana common
moorhen(c, d, f, h, m, q)

E

E

Freshwater wetlands.

Yes

Mariana
swiftlet(c, d, h, i, q)

E

E

Mariana
crow(a, d, h, m, q, r)

E

E

Guam Micronesian
kingfisher(a, d, h, j, m, q, r)

E

E

Forest and scrub with a
preference for native
limestone forest.

No

Guam
rail(a, d, h, l, n, p, q, r)

E

E

Secondary habitats,
some use of savanna
and limestone forests.

No

PE

E

Mid-elevation closed
humid and montane
forests.

No

Pacific slender-toed
gecko(c, d, h)

-

E

Forest edge.

Yes

Moth skink(c, d, h, i)

-

E

Forest areas with large
tree trunks.

Yes

PE

-

Limestone forest with
host plants.

Yes

No

No

Mariana fruit
bat(b, c, d, e, h, i, k, m, q, r)

2008 and 2012 surveys:
observations of single individuals;
recovery habitat present.

Birds

Nests in caves; feeds
over savannah and
ravine forest.
All forests with a
preference for native
limestone forest.

No

No

2012 surveys: observed in two
ponds in action area and present at
Fena Reservoir.
2008, 2009, and 2012 surveys: not
observed; nest/ roost caves 1 mile
(1.6 km) to east.
Extirpated from Guam – last seen in
southern Guam in the mid-1960s;
recovery habitat present.
Extirpated from the wild on Guam
by 1985; last seen in southern Guam
in the 1970s; recovery habitat
present.
Extirpated from the wild on Guam
by 1988; last seen in southern Guam
in the 1970s; recovery habitat
present.

Reptiles
Slevin’s skink(i, t)

NR; not observed in 2012 surveys in
the impacted areas.
2012 surveys: observed in impacted
areas and SDZs.
2008, 2009, and 2012 surveys: not
observed in impacted areas;
observed only within SDZs.

Invertebrates
Mariana eight-spot
butterfly(i, n, t)
Mariana wandering
butterfly(i, s, t)

PE

-

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

Guam tree
snail(c, d, g, h, i, t)
Humped tree
snail(c, d, g, h, i, t)
Fragile tree
snail(c, d, g, h, i, o, t)

PE

E

Cool shaded forested
areas with high
humidity.
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Known
to Occur

Comments

Plants
Serianthes
tree(d, h, m, q, r)

E

E

Limestone and ravine
forests.

No

Heritiera
longipetiolata(d, h, q, t)

PE

E

Limestone forest.

Yes

-

E

PE

SOGCN

Cyathea
lunulata(d, h, q)
Cycas
micronesica(d, q, t)

Wet ravines at the
boundary with savanna
in southern Guam.
Limestone and ravine
forests, and savanna
summits.

No

2012 surveys: observed within
impacted areas.

PT
PE

-

Eugenia bryanii(i, t)

PE

-

Maesa walkeri(i, t)

PE

-

PE

-

PE

-

PE

-

PE

-

PE

-

Lowland/limestone
forests.

No

PE

-

Savanna

No

PE

-

Limestone forests

No

PE

-

Savanna

No

Nervilia
jacksoniae(i, t)
Psychotria
malaspinae(i, t)
Solanum
guamense(i, t)
Tinospora
homosepala(i, t)
Tuberolabium
guamense(i, t)
Hedyotis
megalantha(i, t)
Dendrobium
guamense(i, t)
Phyllanthus
saffordii(i, t)

Native limestone forest.
Lowland/limestone
forests.
Windy exposed coastal
clifflines
in
lowland/limestone
forests.
Lowland/limestone
forests.
Lowland/limestone
forests.
Lowland/limestone
forests.
Lowland/limestone
forests.
Lowland/limestone
forests.

2008, 2009, and 2012 surveys: not
observed in impacted areas or SDZs.

Yes

Merrilliodendron
megacarpum(d, q)
Tabernaemontana
rotensis(d, q, t)
Bulbophyllum
guamense(i, t)

SOGCN

2008, 2009, and 2012 surveys: not
observed in impacted areas;
recovery habitat present.
2008, 2009, and 2012 surveys: not
observed in impacted areas;
observed only within SDZs.

Yes

No

NR; not observed in 2012 surveys in
the impacted areas.

No

NR; not observed in 2012 surveys in
the impacted areas.

No
No
No
No
No

NR; not observed in 2012 surveys in
the impacted areas.
NR; not observed in 2012 surveys in
the impacted areas.
NR; not observed in 2012 surveys in
the impacted areas.
NR; not observed in 2012 surveys in
the impacted areas.
NR; not observed in 2012 surveys in
the impacted areas.
NR; not observed in 2012 surveys in
the impacted areas; observed on the
NAVMAG during surveys for 2010
EIS but outside the current proposed
impacted areas.
NR; not observed in 2012 surveys in
the impacted areas.
NR; not observed in 2012 surveys in
the impacted areas.
NR; not observed in 2012 surveys in
the impacted areas.

Legend: *E = endangered, PE = proposed endangered, PT = proposed threatened, T = threatened.
Sources: (a)Jenkins 1983; (b)USFWS 1990; (c)COMNAV Marianas 2001; (d)GDAWR 2006; (e)Brooke 2008; (f)Brooke and Grimm

2008; (g)Smith et al. 2008; (h)GovGuam 2009; (i)NAVFAC Pacific 2013a; (j)USFWS 2008b; (k)USFWS 2009a; (l)USFWS
2009b; (m)USFWS 2011; (n)USFWS 2012a; (o)USFWS 2012c; (p)BirdLife International 2013; (q)JRM 2013; (r)USFWS
2010b; (s)USFWS 2012d; (t)USFWS 2014a, 2014b.

MARIANA SWIFTLET. Swiftlets nest and roost in caves and leave the caves during the day to forage over a
wide variety of terrain and vegetation, favoring ridge crests and open grassy areas where they capture
small insects while flying (USFWS 1991). There are only three known nesting/roosting caves (Mahlac,
Fachi, and Maemong) on Guam for this species and they are located in the northern NAVMAG
approximately 1 mile (1.6 km) east of the proposed Alternative 3 action area (see Figure 5.2.8-3). The
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number of swiftlets at Mahlac cave fluctuates around 1,000, while the number at Maemong cave from
2010 to 2012 ranged between 40 and 126, and at Fachi cave have fluctuated between a low of 3 (2011)
and a high of 172 (2009) (Brindock 2012). Although potential foraging habitat occurs within the action
area, no Mariana swiftlets were observed during 2008, 2009, and 2012 surveys within the Alternative 3
action area (NAVFAC Pacific 2010, 2013a).
MARIANA CROW. The Mariana crow was last observed in southern Guam in the mid-1960s (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 and
SDZs associated with Alternative 3 (see Figure 3.8.3-1).
GUAM RAIL. The Guam rail was last seen in southern Guam in the 1970s, and was extirpated in the wild
by 1985. It 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 which provide good cover; mature forest is deemed only
marginal for the Guam rail (USFWS 2009b). Rail recovery habitat is found within proposed project
impacted areas associated with Alternative 3 (see Figure 3.8.3-2).
GUAM MICRONESIAN KINGFISHER. The Guam Micronesian kingfisher was last seen in southern Guam in
the 1970s, and was extirpated in the wild by 1988. It is now found only in captivity on Guam and at
mainland zoos (USFWS 2008). 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 2008). Kingfisher recovery habitat is found within proposed project impacted areas and SDZs
associated with Alternative 3 (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 3 (USFWS 2014b). Therefore, as Slevin’s skink is
not found within the impacted areas of Alternative 3, this species is not addressed further.
MARIANA EIGHT-SPOT BUTTERFLY. Although the Mariana eight-spot butterfly (adults, larvae, or eggs)
was not observed during 2012 surveys within the action area, one large patch and numerous small patches
of the host plant Procris pedunculata were observed and mapped within the proposed MPMG Range
footprint or 328-foot (100-m) buffers (see Figure 5.2.8-3) (NAVFAC Pacific 2013a).
TREE SNAILS. The three proposed endangered tree snail species (Guam tree snail, humped tree snail, and
fragile tree snail) were not observed during field surveys conducted within the proposed Alternative 3
action area in 2009 in support of the 2010 Final EIS and in 2012 in support of this SEIS (NAVFAC
Pacific 2010, 2013a, 2013b). In 2008, the Guam tree snail was observed 700 feet (210 m) northwest of the
proposed magazine relocation area and approximately 3,000 feet (914 m) southeast of the Non-standard
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Small Arms range area (see Figure 5.2.8-3) (Smith et al. 2008), outside of the Alternative 3 impacted area
and SDZ. Therefore, as the tree snail species are not found within the Alternative 3 impacted areas, these
species are not addressed further.
SERIANTHES TREE. The endangered Serianthes tree was not observed during field surveys conducted
within the proposed Alternative 3 action area in 2009 in support of the 2010 Final EIS and in 2012 in
support of this SEIS (NAVFAC Pacific 2010, 2013a, 2013b). The only known location on Guam of the
Serianthes tree is on AAFB, more than 20 miles (32 km) north of the NAVMAG. However, Serianthes
recovery habitat is found within proposed project impacted areas and SDZs associated with Alternative 3
(see Figure 3.8.3-2).
TABERNAEMONTANA ROTENSIS AND CYCAS MICRONESICA. During 2012 surveys, one area of C. micronesica
and one specimen of T. rotensis were observed within the impacted area of the proposed MPMG Range
(see Figure 5.2.8-3). The cycad is found in limestone forests throughout Guam and is proposed as an
endangered species under the ESA because of the Asian cycad scale insect that is devastating the species
(USFWS 2014a).
HERITIERA LONGIPETIOLATA. This endemic tree is found in crevices of rough limestone in primary
limestone forest (USFWS 2014a). Field surveys for the 2010 Final EIS (NAVFAC Pacific 2010) and in
2012 for this SEIS (NAVFAC Pacific 2013a) did not find H. longipetiolata within the proposed range
areas under Alternative 3. Two locations of H. longipetiolata are known from the southern portion of the
proposed SDZ and one individual is recorded just south of the proposed munitions magazine relocation
area (see Figure 5.2.8-3). As H. longipetiolata has not been observed within the proposed impacted areas
of Alternative 3, 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. There is one occurrence in the northern NAVMAG east of the main
gate (Figure 5.2.8-3) (USFWS 2014a). There are no records of the species within the impacted areas of
Alternative 3 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as B. guamense
is not found within the impacted areas of Alternative 3, 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). There are no records of the species within the impacted areas of Alternative
3 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as E. bryanii is not found
within the impacted areas of Alternative 3, 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 of which is located along the southwestern
border of the NAVMAG (Figure 5.2.8-3) (USFWS 2014a, 2014b). There are no records of the species
within the impacted areas of Alternative 3 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a,
2014b). Therefore, as M. walkeri is not found within the impacted areas of Alternative 3, 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 two occurrences totaling fewer than 200 individuals
(USFWS 2014a). There are no records of the species within the impacted areas of Alternative 3
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(NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as N. jacksoniae is not found
within the impacted areas of Alternative 3, 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 5 occurrences. None of these
individuals have been observed within the last 5 years (USFWS 2014a, 2014b). There are no records of
the species within the impacted areas of Alternative 3 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS
2014a, 2014b). Therefore, as P. malaspinae is not found within the impacted areas of Alternative 3, 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 Alternative 3 (NAVFAC Pacific 2010,
2013a, 2013b; USFWS 2014a, 2014b). Therefore, as S. guamense is not found within the impacted areas
of Alternative 3, 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 (USFWS 2014). There
are no records of the species within the impacted areas of Alternative 3 (NAVFAC Pacific 2010, 2013a,
2013b; USFWS 2014a, 2014b). Therefore, as T. homosepala is not found within the impacted areas of
Alternative 3, this species is not addressed further.
TUBEROLABIUM GUAMENSE. An epiphyte in the orchid family found in limestone forests. Currently, T.
guamense is known from 3 occurrences on Guam: 2 occurrences within the NAVMAG (1 occurrence in
the forest ecosystem of the Mt. Almagosa cliffline and 1 south of the swiftlet caves) (see Figure 5.2.8-3)
and 1 at Finegayan (NAVFAC Pacific 2010; USFWS 2014a, 2014b). There are no records of the species
within the impacted areas of Alternative 3 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a,
2014b). Therefore, as T. guamense is not found within the impacted areas of Alternative 3, this species is
not addressed further.
DENDROBIUM GUAMENSE. An epiphyte in the orchid family, the species occurs within lowland/limestone
forests and savanna. On Guam, there are 4 occurrences totaling fewer than 250 individuals (USFWS
2014a). There is one known occurrence within the NAVMAG within the vicinity of Almagosa Springs
(Figure 5.2.8-3). There are no records of the species within the impacted areas of Alternative 3 (USFWS
2014b). Therefore, as D. guamense is not found within the impacted areas of Alternative 3, this species is
not addressed further.
HEDYOTIS MEGALANTHA. A perennial herb in the coffee family, this species occurs in savanna areas in
southern Guam. Currently, H. megalantha is known from one large scattered occurrence totaling fewer
than 1,000 individuals on southern Guam, between Mt. Alutom and Tarzan Falls. This species typically
occurs as lone individuals rather than in patches or groups (USFWS 2014a). There are no records of the
species within the impacted areas of Alternative 3 (USFWS 2014b). Therefore, as H. megalantha is not
found within the impacted areas of Alternative 3, this species is not addressed further.
PHYLLANTHUS SAFFORDII. This woody shrub is currently known from four scattered occurrences on
southern Guam within savanna areas: Mt. Alutom, Piti Hills, Nimitz Hill “War in the Pacific Lookout,”
and near the Cetti Bay Watershed (USFWS 2014a). There are no records of the species within the
impacted areas of Alternative 3 (USFWS 2014b). Therefore, as P. saffordii is not found within the
impacted areas of Alternative 3, this species is not addressed further.
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Special-Status Species: Guam-Listed Species and SOGCN
One Guam-listed species (Pacific slender-toed gecko) occurs within the impacted areas and SDZs of the
proposed Alternative 3 (see Table 5.3.8-1). Those species that are also listed under the federal ESA were
discussed above.
PACIFIC SLENDER-TOED GECKO. Field surveys in 2012 documented the Pacific slender-toed gecko within
the impacted area of the proposed MPMG Range within the western portion of the Alternative 3 action
area (NAVFAC Pacific 2013a) (see Figure 5.2.8-3). Surveys conducted in 2008 and 2009 in support of
the 2010 Final EIS, and within the Alternative 3 action area, also observed the Pacific slender-toed gecko
within the proposed SDZ associated with Alternative 3 (NAVFAC Pacific 2010).
MOTH SKINK. The moth skink was not observed during surveys conducted in 2012 in support of this SEIS
within the impacted areas under Alternative 3 (NAVFAC Pacific 2013a). Surveys conducted in 2008 and
2009 in support of the 2010 Final EIS, and within the Alternative 3 action area, observed the moth skink
only within the proposed SDZ associated with Alternative 3 (see Figure 5.2.8-4) (NAVFAC Pacific
2010). As the moth skink has only been observed within the proposed SDZ of Alternative 3, and there
would be no ground-disturbing activities within the SDZ, this species is not addressed further.
CYATHEA LUNULATA. Field surveys for the 2010 Final EIS (NAVFAC Pacific 2010) and in 2012 for this
SEIS (NAVFAC Pacific 2013a) did not find the tree fern C. lunulata within the proposed range areas
under Alternative 3. As the tree fern has not been observed within the impacted areas associated with
Alternative 3, this species is not addressed further.
MERRILLIODENDRON MEGACARPUM. During 2012 surveys, several small patches of M. megacarpum were
observed within the impacted area of the proposed MPMG Range (see Figure 5.2.8-3). M. megacarpum is
considered an SOGCN because of its rarity and potential threats from ungulate damage, typhoons,
development, and insect infestation (GDAWR 2006). M. megacarpum is also present in large patches
within primary limestone forest in the west-central area of the SDZ (see Figure 5.2.8-3).
5.3.8.2

Environmental Consequences

Construction
Vegetation. Construction activities under Alternative 3 would remove 105 acres (42 ha) of primary
limestone forest, 64 acres (26 ha) of secondary limestone forest, 58 acres (23 ha) of ravine forest, 72 acres
(29 ha) of herbaceous scrub, 38 acres (15 ha) of savanna, 52 acres (22 ha) of developed areas, and 3.3
acres (1.3 ha) of forested wetlands (Table 5.3.8-2). Based on surveys conducted in 2012 in the proposed
range areas, the ravine forest community is significantly degraded in many areas by invasion of nonnative woody plant species including Vitex and betelnut palm, and heavy infestation by herbaceous nonnative invasive plants (NAVFAC Pacific 2013a). Impacts to vegetation from construction of the proposed
HG Range at Andersen South were discussed in Section 5.1.8.2 and were found to be less than
significant. Refer to Section 5.3.2.2, Water Resources, for a discussion of impacts to wetlands.
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Table 5.3.8-2. Direct Construction-Related Impacts to Vegetation Communities with
Implementation of LFTRC Alternative 3
Project Component
Range Areas and Associated Features
Magazine Relocation

PLF
85.7
(34.7)
0

HG Range (at Andersen South)
Total

19.4
(7.9)
105.1
(42.5)

Vegetation Community (acres [ha])
RF
Sav
FW
HS
13.0
38.3
3.3
60.7
(5.3)
(15.5) (1.3) (24.6)
44.7
9.8
0
0
0
(18.1)
(4.0)
1.8
0
0
0
0
(0.7)
63.7
57.7
38.3
3.3
72.3
(25.8)
(23.4) (15.5) (1.3) (29.3)
SLF
63.7
(25.8)

Dev
26.2
(10.6)
24.4
(9.9)
1.8
(0.7)
52.4
(22.3)

Total
290.9
(117.7)
78.9
(31.9)
23.0
(9.3)
392.8
(127.0)

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; RF = ravine forest; Sav = savannah; FW = forested
wetland; HS = herbaceous scrub; 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) are found primarily within AAFB, Finegayan, and the NAVMAG (USFS 2006).
Under Alternative 3, 169 acres (68 ha) of limestone forest and 58 acres (23 ha) of ravine forest would be
removed (see Table 5.3.8-2). Ravine forest is also an important community type for native species in
southern Guam. Therefore, given the importance of limestone and ravine forest habitats for native species
and the continuing loss of native forests across Guam, the conversion of 227 acres (92 ha) of limestone
and ravine forest on the NAVMAG 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 Alternative 3. 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.
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DON Guam Landscaping Guidelines. See Section 4.1.8.2 under Construction, Vegetation for
a detailed description of landscaping guidelines.
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 227 acres (92 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 potential
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. The only terrestrial conservation area within the impacted areas of
Alternative 3 is Overlay Refuge. Overlay Refuge lands were established for the purpose of conserving
and protecting ESA-listed species and other native flora and fauna, maintaining native ecosystems, and
the conserving native biological diversity, recognizing that the primary purpose of lands within the
Overlay Refuge is to support the national defense missions of the Navy and Air Force.
Approximately 276 acres (112 ha) of Overlay Refuge lands (Table 5.3.8-3), or 1.3% of the total Overlay
Refuge lands on Guam, would be directly impacted under Alternative 3. This area overlaps with the
vegetation communities discussed previously. The majority (139 acres [56 ha]) is comprised primarily of
limestone forest (Table 5.3.8-3). Therefore, because proposed construction activities would convert 276
acres (112 ha) of Overlay Refuge lands to developed areas, this would be a significant loss to the
conservation function of these lands and implementation of Alternative 3 would result in significant but
mitigable impacts to terrestrial conservation areas.
Table 5.3.8-3. Impacts to Overlay Refuge with Implementation of LFTRC Alternative 3
Project Component
Range Areas and Associated Features
HG Range (at Andersen South)

PLF
75.5
(30.6)
0

SLF
63.7
(25.8)
0

Overlay Refuge (acres [ha])
HS
FW
RF
Sav
60.7
3.3
13.0
37.2
(24.6) (1.3) (5.3)
(15.1)
0
0
0
0

Dev
22.1
(8.9)
0

Total
275.5
(111.5)
0

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; HS = herbaceous scrub; FW = forested wetland;
RF = ravine forest; Sav = savannah; Dev = developed.
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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 terrestrial conservation
areas with implementation of Alternative 3. Final mitigation measures will be identified in the ROD after
resource agency consultations are completed.
Best Management Practices
The same BMPs discussed above under Vegetation would be implemented for terrestrial conservation
areas.
Potential Mitigation Measures
To mitigate for significant impacts to terrestrial conservation areas, the DON would submit a proposal
to CNO Energy and Environmental Readiness Division to designate an ERA on the NAVMAG to
conserve native limestone forest in southern Guam which provides habitat for special-status species.
The DON has defined an ERA as a physical area or biological unit in which current natural conditions
are maintained insofar as possible. These conditions are ordinarily achieved by allowing natural,
physical, and biological processes to prevail without human intervention. However, under unusual
circumstances, deliberate manipulation (e.g., removal or control of invasive species) may be utilized
to maintain the unique feature that the ERA was established to protect (NAVFAC 1996). The
proposed NAVMAG ERA would encompass approximately 553 acres (234 ha). Although the
proposed NAVMAG ERA is currently part of the Overlay Refuge, implementation of these potential
mitigation measures would provide an increased level of protection by further ensuring this area is
maintained in natural and near natural conditions and to have available such areas for research and
scientific manipulation (NAVFAC 1996; NAVFAC Marianas 2010).
In addition, the DON proposes to submit a proposal to CNO Energy and Environmental Readiness
Division to expand the existing Orote ERA by approximately 32 acres (13 ha) of terrestrial habitat.
The Final Orote ERA Expansion proposal was completed FY 2013 and will be submitted for approval
in 2014.
Wildlife - Native Species. Short-term construction noise may temporarily impact suitable habitat for native
birds in the vicinity of the construction areas, but they would relocate to other areas of suitable habitat in
the vicinity, and could return to the area following construction. Non-listed native reptiles are abundant
throughout Guam and impacts to vegetation communities under Alternative 3 would result in less than
significant impacts to non-listed native reptile populations. Implementation of Alternative 3 would not
have a significant adverse effect on a population of any migratory bird species or other native wildlife
species. Impacts to wildlife from the construction of the HG Range at Andersen South were discussed in
Section 5.1.8.2 and impacts would be less than significant.
Therefore, as presented above, long-term, direct impacts to populations of native wildlife species would
not result because these species are abundant in surrounding areas and could repopulate portions of
suitable habitat within the affected area after construction. Therefore, direct impacts to native wildlife
species would be less than significant with implementation of proposed construction activities associated
with Alternative 3.
Proposed construction activities and associated movement of materials onto and off of Guam could
increase the potential for the spread of existing or introduction of new non-native invasive species. To
prevent the inadvertent spread of non-native species on Guam or to other locations off of Guam, the DON
would implement standard biosecurity measures (e.g., HACCP, brown treesnake interdiction measures,

5-206

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

coconut rhinoceros beetle vegetation management procedures, and outreach/education) into construction
protocols, procedures, and activities.
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 3.
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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction program.

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 (e.g., coconut rhinoceros beetle), the potential for the introduction 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 3.
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 3, removal of large
amounts of 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).
The implementation of the potential mitigation measures under the Vegetation section above would
also benefit native wildlife species. In particular, the objectives of ungulate management,
control/suppression of invasive plants, and outplanting of native species proposed under the forest
enhancement mitigation measures.
Special-Status Species: Federal ESA-Listed and Proposed Species
Impacts to special-status species from the construction of the HG Range at Andersen South were
discussed in Section 5.1.8.2 and were determined to be less than significant. The following discussion
addresses those species that occur within the proposed ranges and SDZs under Alternative 3.
MARIANA FRUIT BAT. Approximately 223 acres (90 ha) of Mariana fruit bat recovery habitat would be
removed due to proposed construction activities at NAVMAG under Alternative 3. This area is included
in the impacts to vegetation and Overlay Refuge lands 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.
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
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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 federal lands 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 2010; 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.
Although the loss of 223 acres (90 ha) of fruit bat recovery habitat on Guam would not preclude the
recovery or survival of the fruit bat, it would reduce the total number of bats that the island can support.
Given this loss of recovery habitat and the critically low numbers of bats on Guam, there would be
significant but mitigable impacts to the Mariana fruit bat.
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 Mariana fruit bats with
implementation of Alternative 3. 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, 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.
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.

Potential Mitigation Measures
The same potential mitigation measures discussed previously under Vegetation (i.e., forest
enhancement of 227 acres [92 ha] of limestone forest) would be applicable for the Mariana fruit bat
and its recovery habitat. The anticipated benefit of implementing these mitigation measures is
improved habitat quality for native flora and fauna, including the Mariana fruit bat. Forest
enhancement would also support natural regeneration and seed propagation, reduce erosion, and
increase water retention (i.e., reduces fire risk).

5-208

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

MARIANA SWIFTLET. Although the only swiftlet nest/roost caves are approximately 1 mile (1.6 km) east
of the proposed LFTRC, surveys within the Alternative 3 action area in 2008, 2009, and 2012 did not
observe any Mariana swiftlets within the area. Based on surveys for this SEIS as well as observations
from other survey efforts, swiftlets appear to forage to the north, east and south of the caves (Morton and
Amidon 1996; NAVFAC Pacific 2010, 2013a, 2013b; R. Spaulding, Cardno TEC, unpublished data).
Swiftlets would continue to forage to the north, east and south of the nest/roost caves on the NAVMAG
and the drainages of the Mahlac, Maagas, and Talofofo rivers (see Figure 5.2.8-3). The proposed
construction activities would also not impact regional insect populations that are the prey base for the
swiftlet. Although noise levels within the immediate vicinity of proposed construction activities would
increase, they would be localized and temporary. Proposed construction activities would not impact the
swiftlet nesting/roosting caves approximately 1 mile (1.6 km) east of the proposed ranges. Therefore,
there would be less than significant impacts to the Mariana swiftlet with implementation of the proposed
range construction activities under Alternative 3.
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 3, impacts to the crow would be limited to recovery
prospects. If crows are reintroduced and exposed to construction activities under Alternative 3, they may
be disturbed (DON 2014).
Although the crow no longer occurs on Guam, approximately 230 acres (93 ha) of crow recovery habitat
would be removed due to proposed construction activities at NAVMAG under Alternative 3. This area is
included in the impacts to vegetation and Overlay Refuge lands 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.
Although this loss of crow recovery habitat on Guam would not preclude the recovery of the crow should
it be reintroduced to Guam in the future, it would reduce the total number of crows that the island can
support. If and when the crow is reintroduced to Guam, the best available information indicates projectrelated noise would not further reduce the amount of recovery habitat suitable for this species’ breeding,
feeding and sheltering (USFWS 2010). Given this loss of recovery habitat, there would be significant but
mitigable impacts to the recovery of the Mariana crow.
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 the recovery of the
Mariana crow with implementation of Alternative 3. 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, 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.
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Contractor Education Program. See Section 4.1.8.2, Construction, Vegetation for a detailed
description of the contractor education program.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction 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 227 acres [92 ha] of limestone forest) would be applicable for the Mariana
crow and its 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, should it be
reintroduced to Guam in the future.

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 3, impacts to the rail would be limited to recovery prospects. If rails are reintroduced and
exposed to construction activities under Alternative 3, they may be disturbed (DON 2014).
Although the rail no longer occurs on Guam, approximately 24 acres (10 ha) of rail recovery habitat
within the proposed magazine relocation area would be removed due to proposed construction activities at
NAVMAG under Alternative 3. This area is included in the impacts to vegetation and Overlay Refuge
lands 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.
This loss of rail recovery habitat on Guam would not preclude the recovery or survival of the rail should it
be reintroduced to Guam in the future, and it would not substantially reduce the total number of rails that
the island can support. Given this small loss of recovery habitat on Guam, there would be less than
significant impacts to the Guam rail with implementation of proposed construction activities associated
with Alternative 3.
The following BMPs may be implemented to avoid and reduce potential long-term impacts of proposed
construction activities on the recovery of the Guam rail with implementation of Alternative 3.
Best Management Practices


HACCP Plan. See Section 4.1.8.2 under Construction, Vegetation for a detailed description
of HACCP planning.

5-210

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS




Final

July 2015

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, potential mitigation measures proposed above for vegetation and the Mariana crow would
benefit the Guam rail.




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 227 acres [92 ha] of limestone forest) would be applicable for the rail and its
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 3, impacts to the kingfisher would be limited to
recovery prospects. If kingfishers are reintroduced and exposed to construction activities under
Alternative 3, they may be disturbed (DON 2014).
Although the kingfisher no longer occurs on Guam, approximately 223 acres (90 ha) of kingfisher
recovery habitat would be removed due to proposed construction activities at the NAVMAG under
Alternative 3. This area is included in the impacts to vegetation and Overlay Refuge lands 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.
Although this loss of kingfisher recovery habitat on Guam would not preclude the recovery of the
kingfisher should it be reintroduced to Guam in the future, it would reduce the total number of kingfishers
that the island can support. Given this loss of recovery habitat, there would be significant but mitigable
impacts to the recovery of the Guam Micronesian kingfisher.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct and indirect long-term impacts of proposed construction activities on the
recovery of the Guam Micronesian kingfisher with implementation of Alternative 3. 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 227 acres [92 ha] of limestone forest) would be applicable for the rail and its
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 kingfisher, should it be reintroduced to Guam in the
future.

MARIANA COMMON MOORHEN. Seasonal and permanent wetlands/ponds that provide suitable habitat for
moorhens (i.e., open water) are limited on Guam and the lack of sufficient wetland areas is a limiting
factor in the recovery of the species. In 1991 and 2004, there were an estimated 22 seasonal or permanent
wetlands on Guam that were utilized by moorhens (Stinson et al. 1991; Takano and Haig 2004a). Most
wetlands used by moorhens on Guam are less than 1.5 acres (0.6 ha) in size. Identifying essential
wetlands and site fidelity are especially important since wetland habitat is increasingly very limited on
Guam. Because most of the large natural wetlands are overgrown with persistent vegetation and dense
monocultures of P. karka, moorhens are increasingly left with fewer and fewer wetlands to choose from,
particularly at the onset of the dry season when seasonal wetlands begin to dry up (Stinson et al. 1991;
Takano and Haig 2004a, 2004b).
Implementation of Alternative 3 would directly impact and remove two wetlands that are known to be
used by approximately 2-4 moorhens. Based on the limited occurrence of wetlands on Guam that can
support moorhens, and their importance in the continued persistence of moorhens on Guam, the loss of 2
wetlands under Alternative 3, or almost 10% of the 22 known wetlands on Guam that are used by
moorhens, would be a significant but mitigable impact to the Mariana common moorhen.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct and indirect long-term impacts of proposed construction activities on the Mariana
common moorhen with implementation of Alternative 3. 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, Construction, Vegetation for a detailed description of
HACCP planning.
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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.
Pre-Construction Surveys. Surveys would be completed within suitable moorhen wetland
habitat 1 week prior to onset of construction activities following the USFWS-approved JRM
protocol. If a moorhen is present within a wetland within the project site, the work must be
postponed until the moorhen has left the area.

Potential Mitigation Measures


Moorhen Habitat Wetland Restoration. The DON may implement wetland restoration in
accordance with the recommendations provided in the 2014 Wetland Restoration Feasibility
Study.

MARIANA EIGHT-SPOT BUTTERFLY. Although adults, larvae or eggs of the eight-spot butterfly have not
been observed within the Alternative 3 action area, host plants have been observed within the proposed
MPMG Range in the northwest portion of the proposed Alternative 3 (see Figure 5.2.8-3). 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 construction footprint and
salvage/relocation of host plants, larvae or eggs; see Section 2.8), there would be less than significant
impacts to the Mariana eight-spot butterfly with implementation of proposed construction activities
associated with Alternative 3. In addition, implementation of the potential mitigation measures described
above under Vegetation (i.e., forest enhancement of 227 acres [92 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 3, approximately 40 acres (16 ha) of Serianthes recovery habitat would be removed due to
proposed construction activities at the NAVMAG. 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.
This loss of 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 3.
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 3.
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.
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The implementation of the potential mitigation measures discussed above under Vegetation (i.e.,
forest enhancement of 227 acres [92 ha] of limestone forest) would benefit Serianthes 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).
TABERNAEMONTANA ROTENSIS AND CYCAS MICRONESICA. An individual T. rotensis and areas of C.
micronesica were observed within the footprint of the proposed MPMG Range (see Figure 5.2.8-3).
Under Alternative 3, all T. rotensis and C. micronesica would be avoided to the maximum extent
practicable during proposed construction activities. In addition, high-value (both biologically and
culturally) plant species, such as T. rotensis and C. micronesica would be salvaged to the maximum
extent practicable during construction activities and translocated to suitable habitat on the NAVMAG (see
Section 2.8). Therefore, with implementation of the previously mentioned BMPs (e.g., avoidance, or
salvage and translocation), there would be less than significant impacts to T. rotensis and C. micronesica
with implementation of the proposed construction activities associated with Alternative 3.
Special-Status Species: Guam-Listed and SOGCN
PACIFIC SLENDER-TOED GECKO. The Pacific slender-toed gecko is listed by Guam as endangered. This
species is threatened primarily by introduced species (e.g., feral ungulates, curious skinks, musk shrews,
rats, brown treesnakes, and feral cats) and loss of limestone forest habitat. The gecko is known from
primary and secondary limestone forest in the Alternative 3 impacted area of the proposed MPMG Range
(see Figure 5.2.8-3). The full extent of the distribution and abundance of this species throughout Guam
has not been assessed. The loss of approximately 169 acres (68 ha) of occupied gecko habitat with
implementation of construction activities under Alternative 3 would be a significant but mitigable impact
to the Pacific slender-toed gecko.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct long-term impacts of proposed construction activities on the slender-toed gecko
with implementation of Alternative 3. 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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction program.

Potential Mitigation Measures
The potential forest enhancement mitigation measures described above in the Vegetation section
would also result in a conservation benefit to the Pacific slender-toed gecko. The proposed brown
treesnake research and suppression may also benefit this species. See Section 4.1.8.2, Construction,
Special-Status Species, MARIANA CROW potential mitigation discussion for more information.
MERRILLIODENDRON MEGACARPUM. An area of M. megacarpum was observed within the footprint of the
proposed MPMG Range (see Figure 5.2.8-3). Under Alternative 3, all M. megacarpum would be avoided
to the maximum extent practicable during proposed construction activities. In addition, high-value (both
biologically and culturally) plant species, such as M. megacarpum would be salvaged to the maximum
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extent practicable during construction activities and translocated to suitable habitat on the NAVMAG (see
Section 2.8). Therefore, with implementation of the previously mentioned BMPs (e.g., avoidance, or
salvage and translocation), there would be less than significant impacts to M. megacarpum with
implementation of the proposed construction activities associated with Alternative 3.
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, applicable elements of the SIP, and 1-year post
construction monitoring to evaluate effectiveness of HACCP, the potential for the introduction of new or
spread of existing non-native species on Guam during the operation of Alternative 3 is considered
unlikely.
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 3.
Terrestrial Conservation Areas. Impacts to terrestrial conservation areas from the operation of the HG
Range at Andersen South were discussed in Section 5.1.8.2. As Andersen South does not contain any
terrestrial conservation areas, there would be no impacts.
Modeled noise levels greater than 55 dB ADNL from proposed live-fire range operations would overlie
approximately 2,993 acres (1,211 ha) of Overlay Refuge lands on the NAVMAG (Table 5.3.8-4 and
Figure 5.3.8-2). Overlay Refuge lands were established for the purpose of conserving and protecting
ESA-listed species and other native flora and fauna, maintaining native ecosystems, and the conserving
native biological diversity, recognizing that the primary purpose of lands within the Overlay Refuge is to
support the national defense missions of the Navy and Air Force.
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Table 5.3.8-4. Noise Levels within Overlay Refuge Lands with Implementation of LFTRC
Alternative 3 (acres [ha])
55-64 dB ADNL
1,357.0
(549.2)

65-74 dB ADNL
1,124.7
(455.2)

75-85+ dB ADNL
511.1
(206.8)

Total
2,992.8
(1,211.1)

Although there would be an increase in noise associated with LFTRC activities, the proposed noisegenerating activities would not result in a loss of the conservation function of Overlay Refuge lands and
support the national defense missions of the Navy and Air Force at the NAVMAG. Therefore, there
would be less than significant impacts to terrestrial conservation areas with implementation of Alternative
3.
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, applicable elements of the
SIP, and 1-year post-construction monitoring to evaluate effectiveness of HACCP, 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 3 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 3.
Special-Status Species: Federal ESA-Listed and Proposed Species
MARIANA FRUIT BAT. The assessment of noise levels associated with the proposed HG Range at
Andersen South was previously discussed in Section 5.1.8.2. 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.
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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 (Manci et al. 1988; USFWS 1992; Krausman et al.
1993; Bowles 1995). 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.
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), N. Johnson observed flying fruit bats
avoid the CATM range by 300-400 m when live-fire operations were being conducted (N. Johnson,
Marianas Conservation Unlimited, personal communication, 2014).
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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 1,534 acres (621 ha) of recovery habitat in the vicinity of Alternative 3
(Table 5.3.8-5).
Table 5.3.8-5. Noise Levels overlying Mariana Fruit Bat Recovery Habitat
(acres [ha]) with Implementation of LFTRC Alternative 3
60-64 dB ADNL
429.7
(173.9)

65-74 dB ADNL
807.0
(326.6)

75-85+ dB ADNL
297.8
(120.5)

Total
1,534.5
(621.0)

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 1,534 acres (621 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.
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, applicable elements of the SIP, and 1-year post-construction
monitoring to evaluate effectiveness of HACCP, the potential for the introduction of new or spread of
existing non-native species on Guam during the operation of Alternative 3 is considered unlikely.
Therefore, there would be less than significant impacts to the Mariana fruit bat with implementation of
proposed operational activities associated with Alternative 3.
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
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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 3, there would be no impact to these species. If the species are reintroduced and exposed to
LFTRC operational activities under Alternative 3, they may be disturbed.
MARIANA SWIFTLET. Based on surveys conducted for this SEIS, swiftlets were observed within the
vicinity of the proposed ranges or within the modeled noise contours associated with the proposed ranges
under Alternative 3 (see Figure 5.3.8-2). Swiftlets would continue to forage within the extensive foraging
habitat to the north, west, and east of the proposed range areas, and areas in the vicinity of the nest/roost
caves on NAVMAG and the drainages of the Mahlac, Maagas, and Talofofo rivers (see Figures 5.2.8-1
and 5.2.8-3). The proposed range operations would not impact regional insect populations that are the
prey base for the swiftlet. In addition, swiftlets are generally more actively foraging in the early morning
and late evenings before and after proposed range operations. As swiftlets do not have a history of being
hunted, they would not have the same aversion to gunfire that Mariana fruit bats have and, therefore, may
not avoid areas of live-fire range operations. Proposed range operations and associated noise would not
impact the swiftlet nesting/roosting caves approximately 1 mile (1.6 km) to the east of the proposed
ranges, and the nest caves would not be within the modeled noise contours associated with the proposed
ranges. Therefore, given the extensive remaining foraging habitat within the surrounding areas that would
still be available for foraging, and that swiftlets would still forage in the mornings and evenings before
and after range operations, there would be less than significant impacts to the Mariana swiftlet due to
proposed range operations under Alternative 3.
MARIANA COMMON MOORHEN. The modeled 55 dB ADNL noise contour overlies the northern portion of
Fena Valley Reservoir, an important nesting area for moorhens on Guam. Given the low modeled noise
level that may occur within the northern portion of the reservoir (i.e., 55 dB ADNL is approximately
equal to ambient noise levels; see Section 3.4, Noise), there would be less than significant impacts to
Mariana common moorhens with implementation of the proposed range operations under Alternative 3.
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.
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).
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
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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 training operations (USFWS 2010a).
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 3.
SERIANTHES TREE. Serianthes does not occur within the Alternative 3 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
3.
TABERNAEMONTANA ROTENSIS AND CYCAS MICRONESICA. 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
T. rotensis and C. micronesica would be less than significant. There would be no other impacts to T.
rotensis and C. micronesica with implementation of the proposed range operations associated with
Alternative 3.
Special-Status Species: Guam-Listed and SOGCN
PACIFIC SLENDER-TOED GECKO. 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 the Pacific slendertoed gecko would be less than significant. There would be no other impacts to the Pacific slender-toed
gecko with implementation of the proposed range operations associated with Alternative 3.
MERRILLIODENDRON MEGACARPUM. 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 M. megacarpum
would be less than significant. There would be no other impacts to M. megacarpum with implementation
of the proposed range operations associated with Alternative 3.
5.3.9

Marine Biological Resources

5.3.9.1

Affected Environment

The Alternative 3 proposed project area is entirely inland, with no marine in-water or coastal components.
Therefore, there is no marine biological resources affected environment for Alternative 3.

5.3.9.2

Environmental Consequences

There are no in-water construction, dredging, or training activities and/or land-based construction
activities proposed under Alternative 3 that would directly or indirectly affect the marine environment.
Therefore, no direct or indirect impacts are expected.
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 5.3.2, 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
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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).
5.3.10

Cultural Resources

5.3.10.1 Affected Environment
The following discussion summarizes previous cultural resources studies, known historic properties, and
other cultural resources within PDIA and PIIA associated with Alternative 3. The Alternative 3 area, also
known as NAVMAG (North/South), is situated in the south-central portion of Guam almost entirely
within NAVMAG. As early as December 1944, miles of roads and magazines were constructed at
NAVMAG and the area was commissioned on February 22, 1945 (Mason Architects and Weitze
Research 2009). During a limited expansion in the Korean conflict of the early 1950s, most of the present
main administration buildings and many of the magazines were designed and built as part of the
permanent base development program for Guam.
The affected environment for cultural resources associated with Alternative 3 is consistent with the
affected environment description in the 2010 Final EIS (Volume 2, Chapter 12: Cultural Resources,
Section 12.1.5.1: Naval Munitions Site, pages 12‐33 to 12-38). 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.
Portions of the Alternative 3 PDIA and PIIA were surveyed for the presence of cultural resources for the
original proposed action (2010 Final EIS). Those and other previous investigations in the area included
intensive archaeological surveys (Tuggle 1993; Hunter-Anderson 1994; Craib and Nees 1998; Henry et
al. 1999; Allen et al. 2002; Hunter-Anderson and Moore 2002; Dixon et al. 2004; Welch 2010),
architectural inventories (Mason Architects and Weitze Research 2010; Welch 2010), and potential TCP
studies (Griffin et al. 2010). Additional investigations conducted for this SEIS included intensive cultural
resource inventories conducted for the PDIA and reconnaissance inventories in the PIIA for this SEIS
(Dixon et al. 2015a, 2015b). Note that due to changes in Alternative 3 as a result of the SEIS planning
process, 48 acres (19.4 ha) within the PDIA and 184.19 acres (74.5 ha) in the potential indirect impact
area were added after the surveys were conducted. These 232.2 acres (94 ha) were examined through
historic materials, aerials, and a comparison with adjacent areas to assess impacts to cultural resources.
Collectively, these investigations provide the comprehensive inventory of cultural resources for
Alternative 3.
As described in Section 5.1.10.1, the HG Range would be located at Andersen South under all LFTRC
alternatives. This area was previously surveyed at an intensive level (Welch 2010; Dixon et al. 2011a).
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During October through 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 Navy’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.
Cultural Resources in the Alternative 3 PDIA
Alternative 3 would involve the construction of individual ranges, support buildings, a munitions
magazine relocation area, and access roads. This construction area comprises the PDIA. Table 5.3.10-1
lists 15 known archaeological sites located within the Alternative 3 PDIA within the NAVMAG. Eleven
sites, including sites with latte sets, rockshelters, WWII military sites, and artifact scatters, are eligible for
listing in the NRHP. Two sites, consisting of an historic artifact scatter, and a latte site have not been
evaluated for listing in the NRHP. Two historic WWII sites are not considered eligible for inclusion in the
NRHP. Should this alternative be selected, final assessments would be determined consistent with the
procedures outlined in the 2011 PA.
No historic properties have been identified in the PDIA of the proposed HG Range at Andersen South.
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Table 5.3.10-1. Archaeological Sites and Potential TCPs within the Alternative 3 PDIA
GHPI
Number1

Temporary
Site Number/
Map Number*

Site Type

Period**

66-02-0145A

29*

West Bonya
Complex

Pre-Contact/Latte

66-02-0145B

30*

East Bonya
Complex

Pre-Contact/Latte

66-02-1659

496*

66-02-1660

497*

66-09-2626

Reference

Trenches &
foxholes2
Latte set &
rockshelter
complex2

WWII Japanese
Military Occupation

Craib and
Yoklavich
1997
Craib and
Yoklavich
1997
Allen et al.
2002

Pre-Contact/
Pre-Latte/Latte

Allen et al.
2002

31/555*

Foxhole, cave2

WWII Japanese
Military Occupation

32/556*

Rockshelter2

Pre-Contact/Latte

66/587*

Latte cluster

Pre-Contact/Latte

69/589*

Latte set2

Pre-Contact/Latte

78/598*

Artifact scatter2

79/599*

Enclosure2

WWII Japanese
Military Occupation
WWII Japanese
Military Occupation

80/600*

Overhang2

Pre-Contact/Latte

114/633*

Artifact scatter2

Post-WWII/Second
American Territorial

T-NMS-001

Latte set2

Pre-Contact/Latte

Henry et al.
1999
Henry et al.
1999
Henry et al.
1999
Henry et al.
1999
Henry et al.
1999
Henry et al.
1999
Henry et al.
1999
Henry et al.
1999
Dixon et al.
2015b

2

OA-8/808*

Concrete slab

T-NMS-002

Artifact scatter2

Post-WWII/Second
American Territorial
WWII/Second
American
Administration
Territorial
Organic Act/Home
Rule/Economic
Development
WWII/Home Rule

NRHP
Eligible?

NRHP
Criteria

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Not
Evaluated
Not
Evaluated

NA
NA

HunterAnderson
and Moore
2002

No

NA

Dixon et al.
2015a

No

NA

Pre-Contact/Latte, Post
WWII/Second American
Griffin et
Territorial, Organic Act/
Yes^
A
al. 2010
Home Rule/Economic
Development
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.
1
Notes:
Not all sites recorded within the project areas have received official GHPI numbers, although they have been
documented as part of previous surveys
2
Sites are in both the PDIA and the PIIA.
*Map numbers from Welch et al. 2009.
** Revised to match Guam GHPI forms dated May 28, 2014.
^ Eligibility of this site has not been fully determined. However, for the purpose of this analysis, it is assumed eligible.

Bona
Springs/Potential
landscape TCP
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Table 5.3.10-2 lists the 24 known structures and buildings within the Alternative 3 PDIA. All of these
structures and buildings are covered under the 2006 Program Comment for World War II and Cold War
Era Ammunitions Storage Facilities (ACHP 2006).
Table 5.3.10-2. Summary of Architectural Properties Located within the Alternative 3 PDIA
Location

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

Date of
Construction

NRHP Eligible?

NAVMAG

10

1944 to 1945

Covered under
Program Comment

NAVMAG

2

1944 to 1945

Earthen Revetments

NAVMAG

8

1944-45

Quonset Hut Style Magazine

NAVMAG

1

Post-1946

Inert Storehouse (Facility No.
310NM)/Map No. 37

NAVMAG

1

1949

Magazine Fuse Detonator
(Facility No. 454NM)

NAVMAG

1

1952

Covered under
Program Comment

Ammunition
Rework/Overhaul (Facility
No. 465NM)

NAVMAG

1

1955

Covered under
Program Comment

Building/Structure Type
ARMCO Magazines (Facility
Nos. 1, 10, 14, 15, 17, 23,
112, 113, 114, 120)/Map No.
21
ARMCO Magazines (Facility
Nos. Not Available)

Covered under
Program Comment
Covered under
Program Comment
Covered under
Program Comment
Covered under
Program Comment

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

One potential TCP, Bona Springs, is located within the PDIA for Alternative 3.
Cultural Resources in the Alternative 3 PIIA
The PIIA comprises within the SDZs for the LFTRC and HG ranges and associated areas potentially
affected by increases in noise. It includes no locations of potential direct impact due to construction.
Table 5.3.10-3 summarizes the 218 known archaeological sites located within the Alternative 3 PIIA.
There are 210 NRHP-eligible sites, including artifact scatters, latte sites, rockshelters, and historic
military features. Three sites have not been evaluated for listing in the NRHP. The remaining five sites
are not eligible for listing in the NRHP. Should this alternative be selected, final assessments would be
determined consistent with the procedures outlined in the 2011 PA.
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Table 5.3.10-3. Summary of Archaeological Sites and Potential TCPs Known to be Located within
the Alternative 3 PIIA
Site Type
Artifact Scatter
Artifact Scatter
Artifact Scatter
Artifact Scatter
Artifact Scatter

Artifact Scatter

Artifact Scatters

Period**
Pre-Contact/Latte
Post-WWII/Second
American Territorial
Post-WWII Second
American Territorial
WWII Japanese Military
Occupation
WWII Japanese Military
Occupation
Post-WWII/Second
American Territorial/
Organic Act/Home
Rule/Economic
Development
Mixed Component

Number of Sites of this
Type in the Impact Area
26

NRHP
Eligible?
Yes

NRHP
Criteria
D

11

Yes

D

1

Not Evaluated

NA

2

Yes

D

1

Not Evaluated

NA

3

No

NA

2

Yes

D
NA

Latte Sites

Pre-Contact/Latte

1

Not Evaluated

Latte Sites

Pre-Contact/Latte

79

Yes

D

Latte Sites

Pre-Contact/Latte

4

Yes

C, D

Latte Sites
Rockshelters/Caves/
Overhangs/Crevices
Rockshelters/Caves

Mixed Component

12

Yes

D

Pre-Contact

47

Yes

D

Mixed Component

14

Yes

D

Rockshelters/Caves

Historic

4

Yes

D

Pre-Contact/Latte
Post-WWII/Second
American Territorial/
WWII Japanese Military
Occupation
WWII Japanese Military
Occupation
WWII Japanese Military
Occupation
Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial
Pre-Contact/Latte
Pre-Contact/Latte, Post
WWII/Second American
Territorial, Organic Act/
Home Rule/Economic
Development

1

Yes

D

1

Yes

D

3

Yes

D

1

Yes

D

1

Yes

D

2

No

NA

1

Yes

D

1

Yes

C, D

6

Yes^

A

Mortar
Tunnel Complex
Trenches/Foxholes/Caves/En
closures
Alifan Ridge Cave Complex
(probable defense position)
West Tower Outlook Post
Remnants
Historic Feature
Historic Feature
Cave and Pictograph Panel

Potential TCP

Legend:

NRHP = National Register of Historic Places; NA=not applicable; NRHP criterion C = eligible because they embody the distinctive
characteristics of a type, period, or method of construction, represent the work of a master, possess high artistic value or represent a
significant and distinguishable entity whose components may lack individual distinction, criterion D = eligible for potential to yield
information important in prehistory or history.
Note: ** Revised to match Guam GHPI forms dated May 28, 2014.
^ Eligibility of this site has not been fully determined. However, for the purpose of this analysis, it is assumed eligible.
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There are 72 architectural properties, constructed between 1944 and 1997, located within the PIIA for
Alternative 3 (Table 5.3.10-4). These buildings and structures are primarily associated with WWII and
Cold War-era ammunition storage and support facilities. Fifty-seven of the structures are ammunition
storage facilities covered under the Program Comment for World War II and Cold War Era Ammunition
Storage Facilities (ACHP 2006; see Chapter 3.10.3 for more information on the Program Comment).
Eleven buildings and structures greater than 50 years in age have not been evaluated. Four structures are
less than 50 years old and do not meet the exceptional significance threshold required under NRHP
Criteria Consideration G. Should this alternative be selected, final assessments would be determined
consistent with the procedures in the 2011 PA.
Table 5.3.10-4. Summary of Architectural Properties Located within the Alternative 3 PIIA
Building/Structure Type
ARMCO Magazines (Facility
Nos. 1, 10, 14, 15, 17, 23, 112,
113, 114, 120)/Map No. 21
ARMCO Magazines (Facility
Nos. Not Available)
ARMCO Magazine (Facility
No. 188)
Explosive Truck Holding Yard
(Facility Nos. 629-639)/Map
No. 34
Inert Storehouses (Facility No.
309NM & 310NM)/Map Mo.
37
Open Storage Areas/
Revetments Complex (Facility
Nos. 612, 614, 616, 617, 618,
619, 622, 621, 623, 624,
628)/Map No. 43
Earthen Revetments
High Explosive Magazines
(Facility Nos. 434-437)/Map
No. 1053
Magazine Fuse Detonator
(Facility No. 454NM)
Ammunition
Rework/Overhaul (Facility
No. 779NM)
EOD Crew Blast Shelter
(Facility No. 862NM)
Utility Building (Facility No.
840NM)
Close Quarter Battle Breach
Training (Facility No. 640NM)

Location

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

Date of
Construction

NRHP Eligible?

NAVMAG

10

1944 to 1945

Covered under
Program Comment

NAVMAG

8

1944 to 1945

NAVMAG

1

1944 to 1945

NAVMAG

11

1944 to 1945

NAVMAG

2

1949

Covered under
Program Comment

NAVMAG

11

1944 to 1945

Covered under
Program Comment

NAVMAG

20

1944 to 1945

Covered under
Program Comment

NAVMAG

4

1952

Covered under
Program Comment

NAVMAG

1

1952

Covered under
Program Comment

NAVMAG

1

1965

No

NAVMAG

1

1976

No

NAVMAG

1

1969

No

NAVMAG

1

1997

No

Covered under
Program Comment
Covered under
Program Comment
Not Evaluated

Six potential TCPs have been identified in the PIIA for this alternative. They include Bona Springs
(which is also within the PDIA), Almagosa Springs, Dobo Springs, Almagosa Mountain, Alifan peak, and
a high density area of latte sites (Griffin et al. 2010).
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5.3.10.2 Environmental Consequences
Construction
Construction activities associated with Alternative 3 have the potential to adversely affect historic
properties and impact culturally important natural resources. Final determinations of effect would follow
the procedures outlined in the 2011 PA. Following is a discussion of potential direct and indirect adverse
effects to historic properties and impacts to culturally important natural resources.
Construction of the ranges, support facilities, relocated magazine, and utilities would occur in the
NAVMAG (see Figure 2.5-4). 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 would occur in the PIIA. Excavation and soil removal associated with the construction of
Alternative 3 could adversely affect 11 known historic properties, including Pre-Contact artifact scatters,
sites containing latte components, rockshelters, and WWII military sites (see Table 5.3.10-1).
Construction could also affect two unevaluated sites and one potential TCP (Bona Springs). Eight of the
historic properties and the two unevaluated sites are located in both the PDIA and the PIIA. Direct
impacts to these sites would only occur to the portion within the PDIA. Based on an examination of
previous investigations and predictive modeling, there is a low potential for NRHP-eligible sites in the 48
acres (19.4 ha) of unsurveyed areas within the PDIA. If this alternative were selected, final assessments
would be determined consistent with the procedures in the 2011 PA.
Construction associated with Alternative 3 may also require the demolition of 24 architectural properties
(see Table 5.3.10-2). All of the buildings and structures are covered under the Program Comment for
World War II and Cold War Era (1939-1974) Ammunition Storage Facilities (ACHP 2006), which
resolves NHPA Section 106 requirements for demolition of these buildings.
Construction activities associated with Alternative 3 have the potential to directly impact culturally
important natural resources. The project would require the removal of limestone forest and savanna where
culturally important natural resources may be located. 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: 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 3. The modification or replacement of existing
overhead electrical utilities under Alternative 3 would not affect any known cultural resources. There are
no known NRHP-eligible properties located in areas planned for water or wastewater upgrades to support
Alternative 3.
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 3 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 3.
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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 3 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. 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 3 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 3, small arms live-fire noise would be audible near 60 NRHP-eligible sites and two
potential TCPs (Bona Springs and Alifan peak) that are located within the expanded noise contours
(Table 5.3.10-5). Average noise levels during range operations are projected to increase from current
levels of approximately 45 dB ADNL to between 65 dB to 85 dB ADNL (see Section 5.3.4, Noise).
Thirty-five of the sites are Pre-Contact or historic artifact scatters, rockshelters/caves, historic military
features, or other historic remains, while 25 sites contain latte components. Auditory impacts associated
with range operations would not adversely affect the integrity of the NRHP-eligible artifact scatters,
historic military features, or other historic remains. Changes to the setting of the 25 NRHP-eligible sites
with latte components could be adverse. There may also be an effect to two potential TCPs. Final
determinations of effect would follow the procedures in the 2011 PA.
Table 5.3.10-5. Summary of Archaeological Sitesand Potential TCPs Potentially Affected by Noise
Site Type

Period

Latte Sites
Rockshelters/Caves
Rockshelters/Caves
Historic Artifact Scatters
Pre-Contact Artifact Scatters

Pre-Contact/Latte
Pre-Contact/Latte
Post-Contact
Post-Contact
Pre-Contact/Latte
WWII Japanese Military
Occupation
WWII Japanese Military
Occupation/PostWWII/Second American
Territorial
Historic
Pre-Contact/Latte, Post
WWII/Second American
Territorial, Organic Act/
Home Rule/Economic
Development

WWII Defenses

Military Sites
Historic Various

Potenital TCP

Number of Sites of this
Type in Impact Area
25
12
4
3
8

NRHP
Eligible?
Yes
Yes
Yes
Yes
Yes

NRHP
Criteria
D
D
D
D
D

2

Yes

D

2

Yes

D

4

Yes

D

2

Yes^

A

Legend: NRHP = National Register of Historic Places; NRHP criterion D = eligible for potential to yield information important in
prehistory or history.
Note: ** Revised to match Guam GHPI forms dated May 28, 2014.
^ Eligibility of this site has not been fully determined. However, for the purpose of this analysis, it is assumed eligible.

Similar to certain types of archaeological sites, noise associated with range operations is not likely to
adversely affect the integrity of ammunition storage support facilities. Therefore, no indirect effects are
anticipated to buildings and structures from changes in noise levels.
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No indirect adverse effects from visual intrusions associated with Alternative 3 are anticipated, as the
ranges are within an existing military operations area and the action would not involve a change in visual
setting.
Access to all sites within the PIIA would be restricted during range operations; however, most of these
sites are located within areas that currently have limited access due to operations at NAVMAG or their
remote locations. Members of the public have requested to visit Almagosa Springs and other areas of
NAVMAG in the past and there is a process to access certain areas. Therefore, indirect impacts could
result from additional restrictions on access to five potential TCPs: Bona Springs (which is also within the
PDIA), Almagosa Springs, Dobo Springs, Almagosa Mountain, and a high density area of latte sites. The
2011 PA requires development of plans for regular public access to historic properties for DoD-controlled
lands on Guam, subject to considerations including but not limited to public interest, public safety
concerns and protocols, installation security, and emergency situations.
Summary of Impacts and Potential Mitigation Measures
Implementation of Alternative 3 could cause direct, adverse effects to 11 known NRHP-eligible
archaeological sites. Potential indirect adverse effects could occur to 25 NRHP-eligible archaeological
sites with latte components. Direct effects could occur to two unevaluated sites and one potential TCP,
and indirect effects could occur to two potential TCPs. Five potential TCPs could also be indirectly
affected due to restricted public access. In addition, culturally important natural resources could be
directly impacted due to removal of limestone forest and savanna vegetation. If this alternative were
selected, final assessments would be determined consistent with the procedures identified in the 2011 PA.
Adverse effects that could occur from construction and operation under this alternative would be less than
under other alternatives (the greatest effects from construction would occur under Alternative 5, whereas
the greatest effects from operation would occur under Alternative 5). See 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
are adversely affected. The 2011 PA provides measures for mitigating adverse effects to NRHP-eligible
or listed archaeological sites, consulting on new projects and initiating additional identification efforts,
and resolving impacts due to loss of access to potential 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. During October
through December 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. The TRRA provides information on
potential adverse effects resulting from the construction and operation of the LFTRC alternative 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 a
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 other resources of cultural
importance would be avoided or minimized during the planning process. Consultation under the 2011 PA
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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 5.3.10-6 presents
potential mitigation measures to resolve adverse effects to historic properties and reduce direct and
indirect, short- and long-term impacts to cultural resources resulting from the implementation of
Alternative 3. With the implementation of these measures and processes as outlined in the 2011 PA, it is
expected that impacts could be reduced to a level below significance.
Table 5.3.10-6. Potential Mitigation Measures for Alternative 3 for Adverse Effects (NHPA) and
Impacts to Other Cultural Resources (NEPA)
NHPA Effects
Potential direct adverse effects to 11 historic
properties--NRHP-eligible archaeological sites from
construction and potential indirect adverse effects to
25 NRHP-eligible sites from changes in use that
degrade site integrity.
Potential indirect effects to five potential TCPs from
restricted access.
Undetermined effects to 2 unevaluated sites and 1
potential TCP within the PDIA and undetermined
effects to 5 potential TCPs from restricted access and
2 potential TCPs from exposure to an increase in
noise.

Potential impacts to culturally important natural
resources.

5.3.11

Mitigation
Development and implementation of the RMP to identify
specific measures to avoid, minimize, and mitigate direct
and indirect adverse effects to historic properties.
Development of an RMP public interest, public safety, and
installation security for access to these possible culturally
sensitive locations.
If this alternative is selected in the ROD, unevaluated
properties that may be affected would be evaluated
consistent with the 2011 PA. If determined eligible for
listing in the NRHP, appropriate mitigation measures
would be developed to resolve any adverse effects.
Through the 2011 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.

Visual Resources

5.3.11.1 Affected Environment
The 2010 Final EIS describes the proposed activities to occur at NAVMAG (Volume 2, Chapter 2:
Proposed Action-Training Functions, Section 2.3.1.3: Non-Firing General Military Skills Training
Facilities, page 2-49). Although Alternative 3 differs from the 2010 Final EIS activities at NAVMAG, the
potentially affected visual environment and the visual resources themselves would remain the same. A list
and description of visual resources at the NAVMAG are provided in the 2010 Final EIS (Volume 2,
Chapter 13: Visual Resources, Section 13.1.4.1: Naval Munitions Site, pages 13-54 to 13-57). See
Section 4.3.11 of this SEIS for a summary of the visual resources at NAVMAG.
5.3.11.2 Environmental Consequences
Unlike Alternative 2 described in Section 5.2.11 above, Alternative 3 would involve the construction of
up to four live-fire ranges and a range maintenance building 3 miles (5 km) north of Mount Lamlam and
4 miles (6 km) north of the publicly accessible Jumullong Manglo Overlook. The Alternative 3 facilities
would possibly be visible from these public areas, as well as from the trails leading up to them.
Construction
During construction, activities and equipment would temporarily cause view obstructions where
recognized views currently exist. These direct visual impacts during the construction phase would be
short-term and would be less than significant.
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Operation
The public viewing areas would be separated from the Alternative 3 facilities by a distance of 3 to 4 miles
(5 to 6 km) with a substantial amount of topography in between. However, the elevation of both Mount
Lamlam (the highest point on Guam and a National Natural Landmark) and Jumullong Manglo Overlook
could present views of Alternative 3 structures, 3 miles (5 km) of new roadways, areas of removed
vegetation, cut/fill features, and earthen berms. The direct long-term impact on visual resources viewable
to the public from Mount Lamlam, Jumullong Manglo Overlook, and other vista points where the interior
of NAVMAG would be altered, would be significant, given the large amounts of vegetated landscape and
components of the scenic vista that would be altered and acquire a more developed appearance as a result.
Potential mitigation measures to reduce this impact to less than significant are the following:



To maintain the existing visual appearance, land clearing and grading should be minimized to the
extent possible on lands proposed for range uses.
Minimize impact by using native flora to create a natural-appearing “screen” around the cleared
range areas, outside of the firebreaks/perimeter roads.

Alternative 3 would have a greater impact to visual resources than Alternatives 1, 2, and 5 because of the
potential long-term ability to see the new structures from public viewing areas. Alternative 3 would also
have a greater impact than Alternative 4, because more of the new roadway and ordinance magazines may
be visible.
The level of significance of visual resource impacts resulting from implementation of Alternative 3 would
be the same as those of Alternatives 1 and 4, and greater than the impacts of Alternatives 2 and 5.
5.3.12

Ground Transportation

5.3.12.1 Affected Environment
The affected environment for ground transportation resources Alternative 3 includes transportation
facilities internal to the site (range roadways and intersections). This section discusses existing conditions
and assesses how construction and operations of Alternative 3 would potentially affect transportation
conditions for roadways and intersections internal to the site. Impacts to off-base (external) roadways and
intersections are summarized in Section 6.1 of this SEIS.
5.3.12.2 Environmental Consequences
Construction
Potential construction impacts to ground transportation under Alternative 3 would be similar to those
discussed 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 direct
short-term impacts to on-base (internal) roadways.
Operation
Proposed access to Alternative 3 would be from the existing NAVMAG Main Gate located on Route 5.
Existing roadways would be used wherever possible. However, this alternative requires the construction
of an access road to allow all-weather operations, as well as a total of approximately 3.0 miles (5.0 km) of
internal roadways, which would be required to support LFTRC operations. Potential operational impacts
for Alternative 3 would be the same as those described in Section 5.1.12.2 for Alternative 1, and there
would be no direct, long-term significant impacts to internal (range) roadway segments or intersections.
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Marine Transportation

5.3.13.1 Affected Environment
The Alternative 3 and SDZ would not extend over open waters used by vessels. Thus, there would be no
marine transportation in the proposed area.
5.3.13.2 Environmental Consequences
Implementation of Alternative 3 would not impact open waters used by vessels. Therefore, it is expected
that there would be no impact to marine transportation due to the construction and operation of
Alternative 3.
5.3.14

Utilities

5.3.14.1 Affected Environment
Existing utilities in the vicinity of the proposed HG Range are the same as discussed in Section 5.1.14.1
for Alternative 1.
Electrical Power
The electrical utility near the Alternative 3 consists of the existing DoD local power distribution system
serving the existing NAVMAG facilities. This system includes power lines and transformers. The system
is 3-phase 13.8 kV service.
Potable Water
The potable water system near Alternative 3 includes the local DoD water distribution system buried
underground, the DON water treatment plant, Fena Reservoir, and water transmission lines from the
water treatment plant to the DoD water system. The transmission lines mainly serve Naval Base Guam
Apra Harbor. However, other DoD installations and the GWA typically also receive potable water from
this source.
Wastewater
The wastewater utility near Alternative 3 consists of DoD wastewater collection systems buried
underground in the existing NAVMAG area.
Solid Waste
There are no solid waste facilities near Alternative 3. The existing NAVMAG area is served by JRM
contractors for solid waste pickup, handling, and disposal.
Information Technology and Communications
There is existing DoD IT/COMM infrastructure near Alternative 3 consisting of buried communication
lines. No commercial IT/COMM lines are within the areas of Alternative 3.
5.3.14.2 Environmental Consequences
Potential impacts to existing utilities from operation of the HG Range would be the same as discussed in
Section 5.1.14.2 for Alternative 1.
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Electrical Power
The proposed electrical system improvements for Alternative 3, as described in Sections 2.5.4.3 and
2.5.4.6 (for HG Range), have been developed to meet the requirements for the proposed action. The
electrical power requirements of the LFTRC facilities would be small (50 kW). During construction, there
would be 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 direct short- and long-term impact of Alternative 3 on the electrical utility would be less than
significant, both during construction and in operation.
Potable Water
The proposed water system improvements for Alternative 3, as described in Sections 2.5.4.3 and 2.5.4.6
(for 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 long-term potable water demand of the LFTRC would be small,
estimated at an average daily demand of 26,520 gallons per day (100,389 liters per day). Therefore, less
than significant direct, long-term impact would occur to the current DoD system. During construction
minor, short-term water service outages could occur as new water lines are connected to existing water
lines. With careful planning these potential outages would be minimized.
The direct short- and long-term impact of Alternative 3 to the potable water utility would be less than
significant, during both during construction and in operation.
Wastewater
The proposed wastewater collection system improvements for Alternative 3, as described in
Sections 2.5.4.3 and 2.5.4.6 (for HG Range), have been developed to meet the requirements for the
proposed action. The only LFTRC facilities requiring sewer service would be the Range Maintenance
Building and the KD Rifle/KD Pistol Range Administrative Building that would have an estimated
wastewater flow of 0.01 MGd (0.038 MLd). A new sewer line would be installed and tied into the
existing sewer line within the NAVMAG area to serve the Range Maintenance Building. The estimated
long-term wastewater demand for this facility is minimal and there would be minimal long-term, direct
impact on the existing sewer collection or treatment systems. Any outages to service during construction
would be kept both minimal and short-term by doing tie-in work at low flow times, providing bypass
lines and pumps, and by careful planning and design of the tie-in methods.
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. The estimated long-term sewage amount is minimal and would not directly impact the
current wastewater utility.
The direct short- and long-term impact of Alternative 3 to the wastewater utility would be less than
significant, both during construction and in operation.
Solid Waste
The proposed solid waste infrastructure improvements for Alternative 3, as described in Sections 2.5.4.3
and 2.5.4.6 (for HG Range), have been developed to meet the requirements for the proposed action. The
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long-term estimated solid waste generation for LFTRC operations is small and this additional solid waste
would not directly impact current waste collection, handling, or disposal operations. Suitable solid waste
collection containers would be provided where required. The solid waste would be periodically collected,
handled, and disposed; as currently done by JRM contractors, who would add these containers to their
pickup schedule.
Short-term, direct impacts to the solid waste handling effort during the U&SI phase involving the
generation of green waste and C&D waste would be the same as discussed in Section 5.1.14.2 for
Alternative 1.
The direct short- and long-term impact of Alternative 3 on the solid waste utility would be less than
significant, both during construction and in operation.
Information Technology and Communications
The proposed IT/COMM infrastructure improvements for Alternative 3, as described in Section 2.6, have
been developed to meet the requirements for the proposed action. There is one existing DoD IT/COMM
line that underlies the proposed location for the MRF Range. This line would require rerouting during
construction of the MRF Range. This would cause a short-term, temporary loss of service during
switchover from the existing line. With careful planning the loss of service would be minimized. New
conduit duct banks that would be required for Alternative 3 include six 4-inch (10-cm) conduits to
interconnect the LFTRC range facilities with the HG Range. There would also be inter-base connectivity
required for DoD IT/COMM, as discussed in Section 2.6. Some of these inter-base connections in the
southern part of Guam would require new rights of way.
The direct short- and long-term impact of Alternative 3 on the IT/COMM utility would be less than
significant, both during construction and in operation.
5.3.15

Socioeconomics and General Services

Most issues and impacts associated with socioeconomics and general services encompass the entire
proposed action (i.e., cantonment/family housing and LFTRC development, and 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 issues and impacts
associated with the acquisition of land under Alternative 3 (with the exception of the HG Range, which
would not require land acquisition).
5.3.15.1 Affected Environment
Table 5.3.15-1 displays baseline data for land that would be acquired for Alternative C. A total of 252
acres (102 ha) of land would be acquired by the federal government. Most of the land (156 acres, 63 ha) is
privately owned, including at least four of the 23 lots that would potentially be acquired. GovGuam owns
46 acres (19 ha) spread over two lots. Seventeen lots that would be acquired have unknown ownership.
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Table 5.3.15-1. Potential Changes due to Land Acquisition,
NAVMAG (North/South) - Alternative 3
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)
252 (102)
156 (63)
46 (19)
0
0
51 (21)
Lots
23
2
0
0
4
17

Table 5.3.15-2 shows existing land use in the NAVMAG (North/South) acquisition area. Land use on the
NAVMAG (North/South) parcel consists of 252 acres (102 ha) of undeveloped land. The GBSP land
classification for the entire acquisition area is Agriculture. However, as described in the Land Use Section
5.3.6, no current agricultural use was identified. None of the acreage currently has a productive economic
use.
Table 5.3.15-2. Existing Land Use - NAVMAG (North/South) - Alternative 3
Type of Land Use

Acres (ha)
252 (102)

Undeveloped Site in Natural State

% Total
Acreage
100%

With regard to the affected fiscal environment of Guam, as stated in Section 5.1.15, GovGuam collected a
total of $20.1 million in property tax revenues. These revenues accrue to the GovGuam general fund.
5.3.15.2 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. Specific policies and procedures, including the
Uniform Act, are described in detail in Section 5.1.15.2.
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 laws and
regulations, 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
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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.
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 based on conceptual
frameworks such as social disarticulation and cultural marginalization (the deterioration of social
structures, networks, or belief systems), and social and psychological marginalization, stress, and anxiety
(a person’s loss of confidence in society and themselves, feelings of injustice, and reduced social status).
See Appendix D, Section 5.2.2 for more detail.
Individual Owner/Occupants
With regard to economic impacts, if acquisition of privately-owned lots were to occur through negotiated
purchase with the owners, there would be no adverse impact. As required under the Uniform Act, the
purchase would take place at fair market value. Conversely, if the property was acquired through
condemnation the federal government would still be required under the Uniform Act to reimburse the
property owner at the fair market value. Therefore, the land acquisition would not cause an adverse
economic impact to individual landowners.
With regard to sociocultural impacts, this alternative would require the acquisition of 23 separate lots,
including two lots owned by GovGuam. Of the lots required, four are known to be privately owned and
17 lots have unknown ownership, so up to 21 different private parties could be affected. It is anticipated
that, in all cases, a negotiated sale or lease between the federal government and a willing seller would be
arranged, and there would be no adverse sociocultural impact. In the unlikely event that the land was
acquired through condemnation, it is possible that the individual landowner would potentially consider
the forced sale or lease of property to be an adverse impact (despite being paid fair market value).
Community
With regard to economic impacts, the NAVMAG (North/South) lands are undeveloped in a natural state
(see Table 5.3.15-2), and no current agricultural activities or other economically productive land uses
were identified. Because the land that would be acquired does not currently have an economically
productive use, and the fair market value would account for the highest and best use, there would be no
adverse economic impact.
With regard to sociocultural impacts, the addition of an estimated 252 acres (102 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 (25.9% of all land on Guam, see Section 5.1.15), which would
increase to 26.1% with acquisition of the NAVMAG North/South parcel. However, because of the DON’s
commitment to the concept of “net negative,” 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.
Five recreational sites are located in the vicinity of Alternative 3 (see Section 5.3.7). Four of the five
recreational sites are located on NAVMAG and are only open to installation personnel and their guests.
The remaining recreational site, Talofofo Falls Park and Hiking Trail, is accessible to the public along the
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existing access road between Route 4 and the Dandan Communication Site and is not located within the
land acquisition boundary. Although access to Talofofo Falls Park and Hiking Trail may be temporarily
affected during construction activities along the access road, the proposed construction activities along the
access road would be short-term in duration, and associated direct sociocultural impacts would be less
than significant.
Government of Guam
The current 156 acres (63 ha) of land in Alternative 3 that are privately owned are subject to GovGuam
property tax. The average per acre value for these parcels is $206,911. The total tax base for private lands
is estimated to be $32.3 million ($206,911 x 156 acres). On this property, land owners pay an estimated
$27,436 in property taxes to GovGuam. Acquisition of this property by the federal government would
represent a loss of 0.14% of FY 2011 GovGuam property tax revenues, representing an adverse but less
than significant impact.
GovGuam owns 360 acres (146 ha) of the land subject to acquisition under this alternative. At present,
this land is not developed, leased or otherwise generating income for GovGuam. As such, either a sale or
lease would generate a direct small beneficial economic effect (though less than significant in magnitude).
5.3.16

Hazardous Materials and Waste

5.3.16.1 Affected Environment
The current DoD ROI on Guam for hazardous materials and waste in this section includes Navy property
proposed for development of a LFTRC. Navy property includes undeveloped lands located in the
northwest portion of the NAVMAG site, the western perimeter of the SDZ boundary and an additional
area northwest of the Fena Valley Reservoir.
Hazardous Material and Hazardous Waste Management
The affected environment or present conditions at NAVMAG with regards to hazardous materials and
hazardous waste management would be the same as described in Section 3.16.1 of this SEIS, which
provides a summary of hazardous materials, hazardous waste, toxic substances, and contaminated site
information pertinent to Guam. Currently there are three hazardous waste accumulation sites (NAWMU1, B-870, NMC-EAD, B-901 and B-740, Ordnance) and two less-than-90 day storage areas (585B U.S.
Navy Lab and B-404) located at NAVMAG (NAVFAC Pacific 2013c).
Contaminated Sites
Installation Restoration Program Sites
One IRP site, Site 35 - Tear Gas Burial Site, is located along the western boundary of the NAVMAG site
and is in the vicinity of an area proposed for development for a live-fire training range complex under
Alternative 3 (Figure 5.3.16-1). This IRP site was determined to have no effect on proposed NAVMAG
site conditions (NAVFAC 2012).
Military Munitions Response Program
One MMRP site, UXO 3 NAVMAG Small Arms Range, was identified in the area of NAVMAG
proposed for development of this LFTRC alternative. This active site is described in detail in the 2010
Final EIS (Volume 9, Appendix G: EIS Resource Technical Appendix, Chapter 3: Hazardous Materials
and Waste Resources, Section 3.5: South, Table 3.6-5: Summary of Active Hazardous Waste Sites in
South Guam, page G-3-53). This MMRP site was determined to have no effect on proposed NAVMAG
site conditions (NAVFAC Pacific 2010a).
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Toxic Substances Management
Currently, portions of the area that would be affected by the proposed LFTRC development contain
magazines for the storage of various munitions. Any structure constructed prior to 1978 may contain
LBP, ACM and PCBs.
According to USEPA, the parcel is located in an area classified as Zone 3 for radon, indicating average
indoor radon levels of less than 2 pCi/L.
5.3.16.2 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 and would be
the same as described in Section 5.1.16.2 of this SEIS. Should there be a need to import off-island earthen
materials, all GEPA, Department of Agriculture, and local rules and regulations would be followed. Due
to the short-term nature of the construction activity and the limited amount of hazardous materials and
waste that would be generated, direct or indirect impacts would be less than significant.
Contaminated Sites
No contaminated sites were identified on the subject property. Therefore, no direct or indirect impacts to
contaminated sites from construction activities would occur.
Toxic Substances
Demolition and construction activities associated with this alternative would have less than significant
impacts on toxic substances. The demolition of magazines may result in encountering PCBs, ACM and
LBPs that were used in the older building materials. If PCBs, ACM, and/or LBPs are encountered during
demolition, licensed contractors would be used for these projects to ensure that all DoD, federal, state,
and local PCBs, ACM, and LBP testing, handling, and disposal protocol, procedures, and requirements
are followed. Toxic substances would not be utilized for new construction. LBPs were banned by USEPA
in 1978 and most uses of PCBs were banned by USEPA in 1979. Although not a banned substance, ACM
would not be used to construct proposed new facilities on Guam. Because the proposed construction areas
are located in a USEPA Radon Zone 3, it is unlikely that new buildings, facilities and structures would
encounter radon intrusion. No direct or indirect impacts would occur and no potential mitigation measures
may be required.
Operation
Hazardous Materials
Live-fire training ranges would generate a long-term increase in the release of hazardous materials from
expended training materials resulting from proposed new training operations and would be similar to
those described in Section 5.1.16.2 of this SEIS. However, because the training ranges and associated
SDZs would be land-based, there would be no direct impacts to open waters. As described in Section
5.1.16.2, direct or indirect impacts would be less than significant.

5-240

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

Hazardous Waste
Operation of the live-fire training ranges would result in a long-term increase in the generation of
hazardous waste and associated impacts would be the same as described in Section 5.1.16.2 of this SEIS.
As described in Section 5.1.16.2, direct or indirect impacts would be less than significant.
Contaminated Sites
No contaminated sites were identified on the subject property. Therefore, no direct or indirect impacts to
contaminated sites from increased Marine Corps range training activities would occur.
Toxic Substances
When assessing the transport, transfer, and future use of toxic substances associated with the development
of firing ranges on Guam, no significant environmental consequences from ACM, LBP, and PCBs are
anticipated. This is because LBPs were banned by the USEPA in 1978 and most uses of PCBs were
banned by the USEPA in 1979. In addition, ACM and gases would not be transported or transferred as a
result of these activities. Existing BMPs and SOPs (2010 Final EIS, Volume 2, Chapter 17: Hazardous
Materials and Waste, Section 17.2.2 Alternative 1, Table 17.2-3: Summary of BMPs and SOPs, pages 17141 to 17-43 and Volume 7, Chapter 2: Overview of Best Management Practices and Mitigation
Measures, Section 2.1: Best Management Practices on Guam and Tinian, Table 2.1: Summary of Key
Best Management Practices [Guam and Tinian], pages 2-4 to 2-23) and summarized in Chapter 2 of this
SEIS would be followed to the maximum extent practicable. Adherence to applicable BMPs (e.g., erosion
control, routine inspections, employee training) would reduce the likelihood and volume of accidental
releases from site disturbance and enable timely implementation of cleanup measures, thereby minimizing
potential impacts to the environment. Because the proposed construction areas are located in a USEPA
Radon Zone 3, it is unlikely that new buildings, facilities and structures would encounter radon intrusion.
Toxic substances direct or indirect impacts would be less than significant during operations.
5.3.17

Public Health and Safety

5.3.17.1 Affected Environment
Operational Safety
To protect the general public from intentional or accidental entry onto NAVMAG property, locked or
manned gates are used where vehicle access is provided and a series of warning signs cautioning
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.
A small arms range and sniper range are present on the west-central portion of NAVMAG. In addition, an
emergency demolition range is present in the central portion of NAVMAG, west of the Fena Valley
Reservoir. Both of these ranges are within the SDZ footprint for Alternative 3. Activities at these ranges
are conducted in accordance with SOPs to ensure the safety of both range participants as well as the
general public.
The munitions operations and storage area and the emergency demolition range on NAVMAG have
associated ESQD arcs that restrict the construction of inhabited buildings and other non-munitions related
activities to minimize potential impacts on personnel and the general public from an explosive mishap.
Explosives handling and storage is the primary function within the munitions storage area. Detonation of
UXO in emergency situations is the primary function of the emergency demolition range.
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Environmental Health Effects
Aviation training is limited to four helicopter landing zones at NAVMAG. Landing Zone 1 is within the
proposed SDZs associated with Alternative 3 development, and is used in airborne raid-type training,
along with an adjacent breacher house. The overflight of helicopters produces noise. However, this
training is infrequent and occurs at locations within the installation away from populated areas, resulting
in no community noise effect. In addition, a small arms range and sniper range are internal to the
installation and do not present a current noise management issue.
Land demolition activities take place at the NAVMAG demolition range in the central portion of the
installation (approximately 4,100 feet [1,250 m] from the closest public boundary). Although individuals
exposed to these noise events may be startled if they are unaware of the source of the noise, the brevity
and relative infrequency of activities does not result in noise contours extending onto adjacent public
lands. Details regarding current noise conditions at NAVMAG are provided in Section 5.3.4.1.
Water Quality
The Fena Valley Reservoir, which is the primary drinking water source for the southern portion of Guam,
is within the NAVMAG boundary. Water quality from the Fena Valley Reservoir and regional springs is
generally high, requiring minimum treatment and chlorination for domestic use. Threats to water quality
include sedimentation from accelerated erosion, eutrophication because of persistent conditions of low
dissolved oxygen, and fecal material contamination from deer, feral animals, and other animals (DON
2010a). Section 5.3.2.1 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 NAVMAG ensure that 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. U.S. Naval Activities
Site 35 (Tear Gas Burial Site) is situated west of the proposed MPMG live-fire training area but does not
directly affect the Alternative 3 development. Contaminants of concern at this site include polynuclear
aromatic hydrocarbons. Land use controls are in place at this site. A small arms range and sniper range
(MMRP Site UXO 3) are present on the west-central portion of NAVMAG. In addition, an emergency
demolition range is present in the central portion of NAVMAG, west of the Fena Valley Reservoir.
Activities at these ranges are conducted in accordance with SOPs to ensure the safety of range
participants as well as the general public. The hazardous materials and waste section of this SEIS (see
Section 5.3.16) provides additional detail for the status of IRP and MMRP sites.
Unexploded Ordnance
The presence of UXO within the Alternative 3 area is unknown. However, Guam was an active battlefield
during WWII. As a result of the occupation by Japanese forces and the subsequent assault by
Allied/American forces to retake the island, unexploded military munitions may still remain.
Traffic Incidents
No high crash frequency locations have been identified in the vicinity of the Alternative 3 area.
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5.3.17.2 Environmental Consequences
Potential impacts on public health and safety from implementation of Alternative 3 would be similar to
those discussed for Alternative 2 (see Section 5.2.17).
Operational Safety
Construction Safety
Potential impacts from construction safety would be similar to those discussed for Alternative 2. During
construction activities, a health and safety program would be implemented by the construction contractors
based on industry standards for accident and pollutant release 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.
Operation/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.
SOPs require that before conducting training activities, the general public and non-participating personnel
would be cleared from the area so that the only public health and safety issue would be if a training event
exceeded the safety area boundaries. Risks to public health and safety would be reduced by confirming
that the training area is clear. 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.
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 to ensure the general public is not endangered by training
activities. Therefore, Alternative 3 would result in no direct or indirect impact on public health and safety
from operations and training activities.
Explosive Safety
Ordnance used at Alternative 3 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. For the proposed LFTRC under Alternative 3, SDZs have been defined for each of the ranges
to identify the areas requiring control of unauthorized access to live-fire training operations. The SDZs
established for Alternative 3 reflect a “worst case 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 direct or indirect impact on public health
and safety is anticipated from Alternative 3 activities.
The munitions operations and storage area as well as the emergency demolition range on NAVMAG have
associated ESQD arcs that restrict the construction of inhabited buildings and other non-munitions related
activities, to minimize potential impacts on personnel and the general public from an explosive mishap.
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The ESQD arcs overlay Alternative 3 firing positions and the associated SDZs. Because the ESQD arcs
overlay proposed live-fire training firing positions and SDZs, a conflict between the current munitions
storage and EOD range activities with the proposed live-fire training activities would occur. However,
munitions magazine relocation is included in Alternative 3 to eliminate this conflict. An explosive safety
review would be needed to ensure compatible development and use. In addition, SDZs for Alternative 3
activities encumber the existing breacher house, sniper range, emergency demolition range, Landing
Zone 1, and a portion of the non-firing maneuver area resulting in a safety conflict between the use of
these facilities/areas and the proposed live-fire training activities. Use of these facilities/areas would be
prohibited when Alternative 3 is supporting live-fire training. The emergency destruction mission of the
emergency demolition range would take precedence over Alternative 3 activities. As part of Alternative 3
development, munitions magazines would be relocated to eliminate both the conflict between proposed
Alternative 3 live-fire training locations and existing ESQDs for current NAVMAG mission activities, as
well as the conflict between SDZs and current NAVMAG facilities. No significant safety impacts (direct
or indirect) would result if existing incompatible munitions magazines are relocated.
Environmental Health Effects
Noise
Potential impacts on public health and safety from Alternative 3 noise would be similar to those discussed
for Alternative 2. 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
contractors. Noise from Alternative 3 activities (i.e., weapons firing) would be heard on adjacent lands
from the range. Some adjacent lands north and west of Alternative 3 include residential uses. However,
no people would be exposed to incompatible noise levels (see Section 5.3.4.2). Sound generated from
Alternative 3 activities would not result in loss of hearing to nearby residents because no residences are
located in incompatible areas. Based on the modeled noise for Alternative 3 activities (see Section 5.3.4),
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 Alternative 2. Water withdrawal would likely increase. However, sustainability practices
would be implemented to reduce the amount of water needed (see Section 5.3.2.2). The resulting total
annual water withdrawal would be less than the sustainable yield, and monitoring of water chemistry
would identify any emerging issues to ensure no harm to the water supply.
The Fena Valley Reservoir is within the NAVMAG boundary and is the primary drinking water source
for the southern portion of Guam. The reservoir is located southeast of Alternative 3 and is outside
established SDZs for live-fire training activities. The SDZs define the ground area needed to contain
projectiles, fragments, debris, and components resulting from the firing, launching, and/or detonation of
weapons. Because Alternative 3 activities would be contained within the designated SDZs, no direct or
indirect impact on the Fena Valley Reservoir is anticipated.
Because measures would be taken to maintain a sustainable water supply and the Fena Valley Reservoir is
outside the SDZs for Alternative 3 activities, public health and safety impacts from long-term increased
demand on potable water and potential water-related illnesses would be less than significant.
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Hazardous Substances
Potential safety impacts from use of hazardous substances would be similar to those discussed for
Alternative 2. Implementation of this alternative would result in an increase in the use, handling, storage,
transportation, and disposition of hazardous substances. These activities would 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 is maintained. IRP and MMRP
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. Continued
regulatory oversight and concurrence would ensure that necessary actions have been 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. Firing ranges would be
designed and constructed so that participating personnel are not exposed to airborne contaminants above
permissible limits. The nearest residential population is located approximately 0.5 mile (0.8 km) to the
north and emissions migrating off range would likely be much lower than on-site. 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, 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 Alternative 2. 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 that outlines specific measures that would be implemented to
ensure the safety of workers and the general public. BMPs that would be implemented 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 and 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
Potential long-term traffic incident increases would be similar to those discussed under Alternative 2. The
potential for increased traffic incidents is small (5% increase [see Section 4.1.17.2]). Because no high
crash frequency intersections are located near NAVMAG, and the overall potential long-term increase in
the number of traffic accidents as a result of the increase in personnel would be minimal, a less than
significant impact is anticipated on the health and safety of the citizens of Guam from traffic incidents.
5.3.18

Environmental Justice and the Protection of Children

5.3.18.1 Affected Environment
The affected environment under the NAVMAG (North/South) alternative is considered to be the entire
island of Guam, as discussed in Section 4.1.18.1 of this SEIS. The NAVMAG (North/South) proposed
action under this alternative would be located within the southern region of Guam, as defined in Section
4.1.18.1. The villages of Santa Rita, Agat, Umatac, Talofofo, and Yona are within this region.
5.3.18.2 Environmental Consequences
Potential impacts to environmental justice populations from Alternative 3 would be 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 Alternative 3, 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
The potential impacts for Alternative 3 would be the same as Alternative 2.
Recreation
While there are fewer public recreational resources in the south, there are several resources along the
coast as described in Section 5.3.7. Potentially affected resources include Talofofo Falls Park and Hiking
Trail.
In Alternative 3, only a small portion of the SDZ extends outside NAVMAG property and there are no
recreational resources that would be impacted by use of this area for LFTRC activities. There would be
less than significant impact to recreational resources during the construction phase. There would also be
less than significant impact to recreational resources during the operation of this LFTRC.
Land Acquisition
There would be short and long-term, direct and indirect significant adverse impacts to land ownership if
there is an unsolicited sale of privately-owned land to the federal government for Alternative 3. Although
there may be landowners who are interested in selling their land, land ownership impacts are considered
significant until negotiations have been completed. There would also be other relocation activity and land
acquisition, or long-term leases for roadway improvements, to implement this alternative.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, based on the data provided in Section 4.1.18.1, the private landowners are likely to be racial
minorities that live in areas with a higher poverty rate than the U.S.
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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
would disproportionately impact children. Therefore, Alternative 3 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. Less than significant impacts are anticipated to public health and
safety from firing range air emissions. Less than significant impacts are anticipated from construction and
operational noise, water quality, and UXO.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, the populations of the villages affected by Alternative 3 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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NAVAL MAGAZINE (L-SHAPED) LIVE-FIRE TRAINING RANGE COMPLEX ALTERNATIVE 4

Under Alternative 4, the proposed development of a live-fire training range complex would occur at
NAVMAG L-Shaped. Details about this alternative are provided in Section 2.5.4.4 and the proposed site
is illustrated in Figure 2.5-5.
5.4.1

Geological and Soil Resources

5.4.1.1

Affected Environment

The affected environment for the HG Range at Andersen South would be the same as described under
Alternative 1 in Section 5.1.1.1 of this SEIS.
The affected environment for geological and soil resources associated with Alternative 4 is consistent
with the affected environment description in the 2010 Final EIS (Volume 2, Chapter 3: Geological and
Soil Resources, Section 3.1.5: South, pages 3-26 to 3-28), which is summarized below for reference. The
proposed reduction in the number of relocating Marines and dependents under the 2012 Roadmap
Adjustments 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 4 below.
This alternative combines the land areas of the other two NAVMAG alternatives. Therefore, Alternative 4
would be located in the same mountainous part of south-central Guam as Alternatives 2 and 3 (Figure
5.4.1-1). Elevations within Alternative 4 range from approximately 310 feet (95 m) above MSL in the
southeast near the KD Rifle Range to approximately 700 feet (213 m) MSL to the MPMG Range in the
northwest (Figure 5.4.1-2). Fena Valley Reservoir lies between the southeastern and northwestern extent
of the proposed Alternative 4 footprint.
Bedrock in the northwestern portion of the Alternative 4 footprint (where the MPMG Range would be
located) is old (Barrigada) limestone, the geologic setting for sinkholes (see Section 3.1.1.1). 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
MPMG Range footprint and its associated range road in the northwestern portion of Alternative 4
(Figure 5.4.1-1). The remainder of the Alternative 4 footprint is underlain by bedrock of volcanic origin.
One minor bedrock fault crosses the northwestern portion of the Alternative 4 footprint, and there are
multiple faults in the surrounding area.
The soil types and their properties in the Alternative 4 footprint are the same as those described for
Alternatives 2 and 3 (Figure 5.4.1-2). Briefly, for nearly all of the soil types in the Alternative 4 footprint,
runoff is medium to rapid, and the water erosion hazard is moderate to severe (Young 1988). The
exception is the Ritidian-Rock Outcrop Complex soil found in the northwestern corner of Alternative 4,
for which runoff is very slow and the water erosion hazard is slight.
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With respect to geologic hazards (see Section 3.1.1.1), most conditions at the proposed Alternative 4
location are the same as for Alternative 3 (i.e., consolidated bedrock underlying the site is not vulnerable
to liquefaction; the site elevation is higher than the maximum recorded tsunami wave run-up; limestone
bedrock the area of the Alternative 4 MPMG Range presents a potential hazard of surface instability and
collapse due to sinkholes). Three features have been preliminarily identified as sinkholes/depressions that
may contain sinkholes within, or on the perimeter of, the Alternative 4 footprint in limestone bedrock.
The other Alternative 4 firing ranges and the Magazine Relocation Area would be located on volcanic
bedrock, in which sinkholes typically do not form. In the northwestern portion of the site, where the
MPMG Range would be located, the landslide potential is moderate. The southwestern portion where the
other ranges would be located has a high landslide potential (see Figure 5.4.1-1).
5.4.1.2

Environmental Consequences

Construction
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 5.4.16.2, Hazardous Materials and Waste of this SEIS.
Construction impacts associated with the HG Range at Andersen South would be similar to those
described under Alternative 1 in Section 5.1.1.2 of this SEIS.
Construction activities for Alternative 4 would be the similar to those described for Alternative 3, except
that an estimated 66 new concrete munitions magazines would be constructed as compared with 72 new
magazines for Alternative 3. Earthwork would include 2,716,125 yd3 (2,076,627 m3) of cut and 2,767,463
yd3 (2,115,878 m3) of fill, resulting in a net of 51,337 yd3 (39,250 m3) of fill (DON 2013a). Alternative 4
would involve the largest volume of excavation to construct of any of the action alternatives except
Alternative 3 (Alternative 3 would involve the greatest; Alternative 2 would require the least). Within the
Alternative 4 footprint, there are major differences in elevation in the areas planned for construction of
the MPMG and KD Rifle ranges. There would be substantial changes to surface elevation for construction
of the MPMG and KD Rifle ranges (DON 2013b). Because of the major elevation changes, the substantial
alteration of the surrounding landscape, and the amount of excavation, filling, stream re-routing and
contouring that would occur, NAVMAG (L-Shaped) LFTRC alternative is expected to have a significant
direct, long-term impact on topography. 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.
The 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 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. Thus, the total net fill for Alternative 4 would be 55,084 yd3
(42,115 m3).
Alternative 4 would site the MPMG Range in the same steeply-sloped area as Alternative 3, and the
remaining ranges in the less steep Alternative 2 footprint. The differences in elevation in the northern
portion of the Alternative 4 area planned for construction of the MPMG Range are substantially greater
than the natural elevation differences in the Alternative 2 footprint. To construct the MPMG Range at
Alternative 2, a 30-feet (10-m) high slope would be leveled with about 942,500 yd3 and (725,000 m3) of
cut and 910,000 yd3 (700,000 m3) of fill. To construct the same range at Alternative 4, a 75-to-100 feet
(22 to 30 m) high slope would be leveled with 2.47 million yd3 (1.9 million m3) of fill. Due to the steeper
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topography in the Alternative 4 footprint, more than twice as much excavation and fill would be needed
overall to level the ranges for Alternative 4 as for Alternative 2. 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 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
are described in Section 5.2.1.2 of this SEIS.
In addition, construction activities associated with Alternative 4 would comply with the Construction
General Permit. Potential construction-specific stormwater BMPs would be implemented in compliance
with the Construction General Permit. Construction-specific stormwater BMPs would provide erosion
and sediment control during the construction period, generally by employing off-site measures that reduce
the flow of stormwater and minimize the transport of soils and sediment off-site. Fill material would be
generated off-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. Through compliance with 22 GAR Chapter 10 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 4 would be less than significant. No indirect, short-term impacts
associated with soil erosion are expected.
Construction of Alternative 4 would disturb agriculturally productive soils that are identified by the
USDA as prime farmlands. As described in Section 5.2.6, Land and Submerged Land Use of this SEIS,
no existing agricultural use is identified for the area of disturbance. Therefore, disturbance of these soils
for construction of Alternative 4 would be an adverse, but 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 4 footprint (see Figure 5.4.1.1). For any sinkholes discovered before or during construction,
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 since no sinkholes would be filled that would adversely affect site drainage, no adverse impacts to
sinkholes would occur. Therefore, construction of Alternative 4 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 Alternative 4 site
is located inland and above the elevation prone to tsunamis, and so would not be susceptible to
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inundation. The consolidated limestone and volcanic bedrock underlying the site is not vulnerable to
liquefaction. In addition, 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 Alternative 4 would have less than significant direct and indirect
short-term impacts with respect to geologic hazards.
Operation
Operational impacts associated with the HG Range at Andersen South would be similar to those described
under Alternative 1 in Section 5.1.1.2 of this SEIS.
Alternative 4 operations would not alter topography post construction, so no direct or indirect impact to
topography would occur.
The firing range activities and conditions and conditions that may directly cause or increase naturally
occurring soil erosion during the operational phase would be the same as for Alternative 3 and are
described in Section 5.2.1.2 of this SEIS. Similar to Alternative 3, under Alternative 4 the significant
long-term changes to topography during construction of the MPMG and KD Rifle ranges could alter
natural surface flow patterns that could increase soil erosion. Munitions storage in the relocated
magazines would not involve any surface disturbance other than minimal excavation for utility
maintenance.
The area of impervious surfaces that would be constructed for the ranges and associated infrastructure
(range buildings, roads, and parking areas) would be approximately 33.3 acres (13.5 ha) total
(Appendix F) including about 32.4 acres (13.1 ha) for Alternative 4 and about 0.9 acre (0.4 ha) for the HG
Range. There would be a minor increase in runoff from the new impervious surface area as compared
with existing conditions. Stormwater infrastructure improvements included as part of the proposed action
would incorporate LID measures and BMPs to minimize soil erosion from this increased runoff. Where
possible, stormwater flow paths would continue to mimic pre-development flows through area
topography. During the operations phase, stormwater BMPs that would be implemented to minimize and
control runoff would also minimize soil erosion.
The range complex 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 every 5 years, 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.
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.
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USDA-identified prime farmland soils in the proposed NAVMAG (L-Shaped) LFTRC area would be
disturbed. However, there are no existing agricultural uses of the soils that would be disturbed. Therefore,
Alternative 4 operations would have a less than significant direct, long-term impact to agricultural soils.
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). The existing Wildland Fire Management Plan (USFS 2008) that covers
NAVMAG would be extended to cover bordering non-federal lands that could spread fire onto the ranges
and would continue to be implemented under Alternative 4. 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 4 would be minimal and direct and indirect impacts would be less
than significant.
With implementation of Marine Corps range management policies and procedures, fire suppression and
potential mitigation measures, and stormwater BMPs (for ranges and ground-disturbing maintenance) less
than significant direct and indirect long-term impacts to soils from erosion would occur due to
Alternative 4 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 4 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 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 bedrock underlying the site is not vulnerable to liquefaction. The Alternative 4 location is
inland and higher than the elevation prone to tsunamis, so it 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, Alternative 4 operations would have less than significant direct and
indirect long-term impacts associated with geologic hazards.
5.4.2

Water Resources

5.4.2.1

Affected Environment

The affected environment for the HG Range at Andersen South would be the same as described under
Alternative 1 in Section 5.1.2.1 of this SEIS. The rest of the Alternative 4 project area (Figure 5.4.2-1)
overlaps the Alternative 2 and 3 project areas and the Alternative 4 affected environment for water
resources is the same as described under Alternative 2 and 3 in Sections 5.2.2.1 and 5.3.2.1, respectively,
of this SEIS. A summary of site conditions for Alternative 4 is provided in Appendix F.
Recent off-site wetland confirmation surveys were conducted at NAVMAG in May and November 2012
for this SEIS. The off-site confirmation was a non-jurisdictional wetland delineation (delineation being
the establishment of wetland boundaries). A jurisdictional delineation establishes the boundaries of
wetlands that are subject to requirements in the CWA and its implementing regulations and requires the
approval of the USACE.
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The wetlands identified during the 2012 survey are palustrine emergent wetlands with persistent
vegetation that are either seasonally flooded/saturated (PEM1E) or semi-permanently flooded (PEM1F).
The 2012 field survey delineated a total of 25.2 acres (10.2 ha) of wetlands in the project area as shown in
Figure 5.4.2-1 and Table 5.4.2-1 (NAVFAC Pacific 2013b). This total includes 3.3 acres (1.3 ha) of
forested wetlands as mapped by USFS (2006). All of these wetlands are all considered potentially
jurisdictional pending a Jurisdictional Determination by the USACE.
For portions of the project area located outside the 2012 field survey, NWI data was used (NWI maps
indicate the potential for wetland areas, but are not official determinations). The NWI maps indicate 7.0
acres (2.9 ha) of NWI wetland areas as shown in Table 5.2.2-1 and Figure 5.2.2-2 (USFWS 2010). The
NWI wetlands are identified as palustrine emergent wetlands with persistent vegetation that are either
seasonally flooded (PEM1C) or semi-permanently flooded (PEM1F); palustrine forested that are
seasonally flooded (PFO3C); and palustrine scrub/shrub vegetation that are seasonally flooded (PSS1C).
The project area outside the 2012 survey area would require a wetland delineation survey and review by
the USACE to verify the location and size of any wetlands and whether they are jurisdictional.
Table 5.4.2-1. Summary of Wetland Acreages for Alternative 4
Wetland Type
Delineated Wetlands within the 2012 Survey Area
PEM1E*
PEM1F*
NWI Wetlands Outside the 2012 Survey Area
PEM1C*
PEM1F*
PFO3C*
PSS1C*

Wetland Area(acres [ha])
19.6 (7.9)
5.6 (2.3)

Total

0.4 (0.2)
5.7 (2.3)
0.2 (0.1)
0.7 (0.3)
35.2 (13.9)

Note: *Wetland types are based on the classification of Cowardin et al. (1979).
Sources: USFWS 2010; NAVFAC Pacific 2013b.

5.4.2.2

Environmental Consequences

Construction
General construction impacts to water resources would be similar to those described in the 2010 Final EIS
(Volume 2, Chapter 4: Water Resources, Section 4.2.2.4: South, page 4‐112) and under Alternative A in
Section 4.1.2.2 of this SEIS. Alternative 4 would occur in an area that contains waters of the U.S. and
would be required to comply with the Construction General Permit as described under Alternative A in
Section 4.1.2.2 of this SEIS. Construction impacts associated with the HG Range at Andersen South
would be the same as described under Alternative 1 in Section 5.1.2.2 of this SEIS.
Under Alternative 4, proposed LFTRC construction activities at NAVMAG and non-DoD lands would
result in the potential for a short-term increase in stormwater runoff, erosion, and sedimentation.
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. Specifically, the site-specific
SWPPP would identify appropriate BMPs for the site that would serve to contain runoff and sediment offsite by reducing the flowrate of runoff and thereby minimize transport of suspended sediment through
settling and promote infiltration of runoff.
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Surface Water
Surface waters that are potentially affected by the various project footprints are shown in Figure 5.4.2-1.
The MPMG Range would drain to the Talisay River. The Non-standard Small Arms Range would drain
to an unnamed tributary of the Sagge River. The MRF Range and the majority of the KD Rifle Range
would drain to Sarasa River. The remaining portion of the KD Rifle Range and the pistol range would
drain into the Bubulaon River at the northern extent of the Ugum Watershed (NAVFAC Pacific 2013a).
The access road would cross the Bubulao and Ugum rivers. The range roads would cross the Sarasa,
Malaja, and Bubulao rivers. The Magazine Relocation Area would be located in the Central Talofofo
Watershed and has the potential to contribute to sedimentation of Fena Valley Reservoir. Construction
under Alternative 4 would include clearing of vegetation, grading (cut and fill), permanent or temporary
accumulation of soils, stream rerouting, and filling in of natural areas. Potential effects from stormwater
runoff would be minimized by adhering to the provisions of the Construction General Permit and
implementing of a Program SWPPP and site-specific SWPPP and associated BMPs that would address
site- and activity-specific surface water protection requirements. Implementation of construction BMPs
under Alternative 4 would also minimize sedimentation impacts to Fena Valley Reservoir and support the
compliance with load allocations under the sediment TMDL for Ugum Watershed.
Construction activities that involve substantial earth moving and those that are within or near stream
channels would be would be scheduled for the dry season (January to May), to the extent possible
(NAVFAC Pacific 2013a). Measures to minimize erosion within the project construction footprint,
stabilize banks, and protect stream channels would be the same as described under Alternative 2 in
Section 5.2.2.2 of this SEIS. Given the short-term nature of potential surface water impacts, compliance
with Construction General Permit requirements, and implementation of BMPs, construction activities
associated with Alternative 4 would result in less than significant short-term impacts to surface water.
Groundwater
Construction activities under Alternative 4 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. Given
stormwater runoff protection measures (i.e., compliance with Construction General Permit requirements
and implementation of BMPs), construction activities associated with Alternative 4 would result in less
than significant short-term impacts to groundwater.
Nearshore Waters
Construction activities associated with Alternative 4 would occur more than 1 mile (1.6 km) from the
coastline and would not result in direct impacts to the nearshore waters from stormwater runoff.
Compliance with the Construction General Permit and implementation of BMPs under Alternative 3
would protect water quality in the Talofofo River and support the compliance with load allocations under
the sediment TMDL for Ugum Watershed, ensuring that stormwater runoff from the project area would
not cause indirect impacts to nearshore waters in Talofofo Bay (see Figure 5.2.2-1). Given stormwater
runoff protection measures (i.e., compliance with Construction General Permit requirements and
implementation of BMPs), construction activities associated with Alternative 4 would result in no impacts
to nearshore waters.
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Wetlands
Implementation of Alternative 4 could result in long-term, direct impacts to up to 25.2 acres (10.2 ha) of
potentially jurisdictional wetland areas (see Figure 5.4.2-1). These direct impacts would be at the MPMG
and KD Rifle ranges and range roads. There are an additional 7.0 acres (2.9 ha) of NWI wetlands in
portions of the project area that have not been surveyed (see Section 5.2.2.1 in this SEIS).
Direct impacts (fill) to jurisdictional wetlands would be a significant impact. If these wetland areas are
determined to be jurisdictional by the USACE, and therefore subject to Section 404 requirements, the
Marine Corps would first attempt to avoid impacts. If avoidance is not possible, then the Marine Corps
would obtain a Section 404 permit from the USACE to fill the wetlands and comply with minimization
and potential mitigation measures outlined in the permit (see Table 5.7-1). Unavoidable direct impacts to
jurisdictional wetlands would be mitigated by creating new wetlands, restoring or enhancing existing
wetlands, or preserving existing wetland areas on Guam to, at a minimum, replace the area filled at a
mitigation ratio greater than 1:1.
As described under Alternative 2, a mitigation plan would be prepared under Alternative 3 as part of the
Section 404 permitting process. If Alternative 4 is chosen and wetlands cannot be avoided, the Marine
Corps understands that a LEDPA determination must be made as part of the permitting process and that if
the USACE determines this alternative is not the LEDPA, a Section 404 permit under the CWA cannot be
granted and Alternative 4 would not be implemented. Through implementation of the potential mitigation
measures and procedures identified above, significant impacts to wetlands would be reduced to a level
below significant. By comparison, Alternatives 1 and 5 would have no impacts to wetlands and
Alternatives 2 and 3 would have significant long-term, direct impacts to up to 17.7 acres (7.2 ha) and 36.9
acres (15.0 ha) of potentially jurisdictional wetland areas, respectively, which would be mitigated to a
level below significant.
There would also be potentially jurisdictional wetlands adjacent to and downstream of construction areas
that would be subject to potential indirect impacts during construction. These short-term, indirect impacts
would be minimized by adhering to the provisions of the Construction General Permit and implementing
BMPs associated with addressing site- and activity-specific stormwater runoff protection requirements.
Operation
Alternative 4 would incorporate the concept of LID in the final planning, design, and permitting of the
stormwater runoff and drainage design 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. Operation impacts associated with the HG Range at Andersen South would be the same as
described under Alternative 1 in Section 5.1.2.2 of this SEIS.
Under Alternative 4, there would be a minor increase in the area of impervious surface as a result of
ranges and associated support facilities, which would result in an associated increase in stormwater
discharge intensities and volume. However, the proposed action would incorporate LID measures and
BMPs to ensure stormwater retention would be consistent with local and federal requirements and thus
minimize potential impacts to surface water quality. Alternative 4 would also be implemented in
accordance with all applicable orders, laws, and regulations including the preparation and implementation
of a SWPPP, SWMP, and SPCC plan that would control runoff and minimize potential leaks and spills.
Where possible, stormwater flow paths would continue to mimic pre-development flows through area
topography.
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Alternative 4 would include implementation of the REVA program and range management preventative
measures (i.e., vegetation, pH adjustment, LID). As listed in Section 2.8 of this SEIS, the BMPs would
reduce the potential for contaminants to migrate off-site. In addition, the DoD would investigate
additional technologies that could assist with range design and management to minimize potential
impacts. Available baseline data regarding range site conditions would be reviewed and verified prior to
range construction and regular 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 nonpoint source pollutants to meet the same water quality requirements as identified under Alternative A in
Section 4.1.2.2 of this SEIS.
Surface Water
The Watershed Reconnaissance Study (NAVFAC Pacific 2013a) identified potential direct and indirect
impacts to surface waters during the operational phase of Alternative 4, as described under Alternative 2
in Section 5.2.2.2 of this SEIS (see Appendix F). Potential effects from stormwater runoff would be
minimized through the implementation of an appropriate and comprehensive stormwater management
plan utilizing a LID approach and BMPs under Alternative 4. Implementation of LID measures and
BMPs under Alternative 4 would also support the compliance with load allocations under the sediment
TMDL for Ugum Watershed.
Firing range operational-phase LID measures and BMPs would focus on reducing volume and velocity of
stormwater runoff, minimizing soil erosion potential within the range boundaries, and controlling the
spread of lead bullets and bullet fragments. Implementation of the REVA program and BMPs for
containing and limiting off-site migration of lead contaminants would be the same as described under
Alternative 2 in Section 5.2.2.2 of this SEIS and are listed in Section 2.8 of this SEIS.
Appropriate fire suppression and potential mitigation measures would also be incorporated into the design
(fire resistant structures) and range operating procedures as described under Alternative 2 in
Section 5.2.2.2 of this SEIS. The portion of the Alternative 4 project area on non-federal lands would
have the same fire susceptibility compared Alternative 2, while the portion of the project area on
NAVMAG would have a reduced fire susceptibility compared to Alternative 2. The existing Wildland
Fire Management Plan (USFS 2008) that covers NAVMAG would be extended to cover the non-federal
lands and would continue to be implemented under Alternative 4. Therefore, the risk of exposing soils to
erosion due to arson or natural wildland fires would be relatively lower for Alternative 4 ranges located
within NAVMAG.
Because none of the proposed Alternative 4 firing range footprints fall within the Central Talofofo
Watershed, stormwater runoff from the proposed range footprint areas would not drain to the Fena Valley
Reservoir (see Figure 5.4.2-1). The Magazine Relocation Area would be located in the Central Talofofo
Watershed and has the potential to contribute to sedimentation of Fena Valley Reservoir. However, the
magazine would include appropriate LID measures and BMPs to minimize erosion within the project
construction footprint and transport of sediment to surface waters. The SDZ associated with Alternative 4
would partially overlay the Central Talofofo Watershed (see Figure 5.4.2-1), but potential impacts to the
water quality of Fena Valley Reservoir from expended projectiles would be negligible as described under
Alternative 2 in Section 5.2.2.2 of this SEIS.
No buildings/structures would be constructed in the 100-year or 500-year flood zone. It is anticipated that
developing the proposed footprint areas would not impact water surface elevation levels in FEMAregulated floodplains. However, this would be confirmed through detailed hydraulic and hydrologic
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modeling during the final design phase. Any rise in the elevations would be covered by FEMA
regulations and would need to be approved by the local floodplain administrator.
Alternative 4 operations would be conducted in accordance with all applicable orders, laws, and
regulations including the preparation and implementation of a SWPPP, SWMP, and SPCC Plans that
would control runoff and minimize potential leaks and spills. Given implementation of these stormwater
runoff protective measures and range operation BMPs for containing and limiting the migration of lead
contaminants, operations associated with Alternative 4 would result in less than significant long-term,
direct or indirect impacts to surface water.
Groundwater
Under Alternative 4, proposed operations would be in compliance with the stormwater runoff protection
measures identified above that would also serve to protect groundwater quality and recharge. Specifically,
implementation of LID measures and the provisions of the SWPPP and associated erosion control
activities would ensure that any stormwater runoff recharging to groundwater basins would be of
acceptable quality. BMPs to minimize lead transport would minimize contamination of groundwater.
Given stormwater runoff protection measures (e.g., implementation of the REVA program, LID, and
SWPPP measures), operations associated with Alternative 4 would result in less than significant longterm, direct impacts to groundwater.
Nearshore Waters
Under Alternative 4, proposed operations would be in compliance with the stormwater runoff protection
measures identified above that would also prevent direct impacts to the nearshore waters from stormwater
runoff. Implementation of LID measures and BMPs under Alternative 4 would protect water quality in the
Talofofo River and support the compliance with load allocations under the sediment TMDL for Ugum
Watershed, ensuring that stormwater runoff from the project area would not cause indirect impacts to
nearshore waters in Talofofo Bay. Given stormwater runoff protection measures (i.e., implementation of
LID, BMPs, and pollution prevention plans), operations associated with Alternative 4 would result in no
impacts to nearshore waters.
Wetlands
Under Alternative 4, proposed operations have the potential to cause indirect effects to nearby downgradient wetland areas (see Figure 5.4.2-1). However, the stormwater runoff protection measures
identified above would also serve to protect water quality entering wetlands. Specifically, implementation
of LID measures and the provisions of the SWPPP and associated erosion control activities would ensure
that the stormwater runoff flowing into wetlands would be of acceptable quality. Given stormwater runoff
protection measures (i.e., implementation of LID, BMPs, and pollution prevention plans), operations
associated with Alternative 4 would result in less than significant long-term, indirect impacts to wetlands.
5.4.3

Air Quality

5.4.3.1

Affected Environment

The areas around Alternative 4 are not developed and no sensitive populations are present. Ambient air
quality conditions in these areas can be considered typical for a rural area and include few activities
involving operations of either major stationary or mobile sources.
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Environmental Consequences

The construction activities associated with Alternative 4 would be similar to Alternative 1, with the
exception of site location. Therefore, the predicted construction activity annual emissions would be the
same as Alternative 1, as summarized in Table 5.1.3-2, and are well below the significance criterion of
250 tpy.
The hot-spot air quality impacts during both construction and operational phases would be similar to
Alternative 1, as discussed in Section 5.1.3; resulting in less than significant short-and long-term direct
hot-spot air quality impacts.
5.4.4

Noise

5.4.4.1

Affected Environment

The affected environment for this alternative would be the same as both Alternatives 2 and 3 because this
alternative uses a split firing range configuration and entails the use of both the north and southeast
portions of NAVMAG and the surrounding area.
5.4.4.2

Environmental Consequences

Construction
Similar to Alternative 3, there would be no impact due to construction noise under Alternative 4 because
construction activities would be in a sparsely populated area of Guam. Construction areas would be
approximately 0.25 mile (0.4 km) away from the nearest receptors, a distance that is far enough away
from the source of construction noise such that there would be minimal noise effects on receptors.
Operation
Noise levels under Alternative 4 would be very similar to both Alternatives 2 and 3 combined. In the
north, the MPMG Range uses the loudest ammunition with the .50 cal rounds and it dominates the noise
levels under Alternative 3. However, in the southeast noise levels would not be as high as described under
Alternative 2 because the MPMG Range would be in the north.
Under Alternative 4, the Zone 2 noise contours cover approximately 296 acres (119 ha) beyond the
boundaries of NAVMAG and Zone 3 covers 33 acres (13 ha). The off-base acreage would extend towards
the north and west of NAVMAG and beyond the south and east boundaries. Modeling results (Army
2013) for the NAVMAG (L-Shaped) LFTRC are shown on Figure 5.4.4-1. No houses lie within the noise
contours, and therefore no people would be affected by Zone 2 or Zone 3 noise contours. The same
approximately 70-80 homes discussed in the North/South Alternative would be within the Zone I noise
contours in the area along Route 12 adjacent to Our Lady of Guadalupe Church and would experience
noise levels between 55 and 60 dB ADNL. Another approximately 100 homes would be within the Zone I
contours in Agat near the Pagachao Guam Housing and Urban Renewal Authority housing area with
noise levels approximately 55 to 68 dB ADNL. Although noise levels would be greater than existing
levels, this area would still be considered compatible for residential use. Noise levels may be less than
predicted because the area is on the opposite side of the hill from the proposed firing line and the area is
heavily wooded. Both of these factors attenuate sound levels. Table 5.4.4-1 lists Noise Zones 2 and 3 and
the associated acreage affected within each zone.
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Table 5.4.4-1. Noise Exposure within Noise Zones under LFTRC Alternative 4
Acreage (ha)
Noise Zone (dB DNL)1
Noise Zone 2
65 - 69
70 - 74
Total Zone 2
Noise Zone 3
75 - 79
80 - 84
85+
Total Zone 3
Grand Total

Population

On-base

Off-base

630 (255)
382 (155)
1,012 (410)
162 (66)
110 (45)
191 (77)
463 (188)
1,475 (690)

Houses

People

221 (89)
75 (30)
296 (119)

0
0
0

0
0
0

26 (11)
6 (2)
1 (0)
33 (13)
329 (132)

0
0
0
0
0

0
0
0
0
0

Note: 1Zone 1 is not listed because all land uses are compatible within Zone 1.
Source: Army 2013, NAVFAC Pacific 2013.

Under Alternative 4, no people would be impacted by Zone 2 or 3 noise levels because there are no
residences within these zones. There would be no direct impacts due to live-fire training noise under
Alternative 4 because there would be no populated residential areas affected and none of the noise
significance criteria stated in the Marine Corps Guidance memo for land use and noise exposure would be
exceeded (Marine Corps 2005). There would be no direct or indirect impacts because no population
would be affected, and none of the impact assessment criteria related to potential noise impacts would be
exceeded. As described in Section 5.1.4.2, noise levels at the HG Range would remain within Andersen
South and not impact any residences. In summary, there would be no residences/households affected by
noise resulting from implementation of Alternative 2 and, consequently, no significant noise impacts
would occur.
In comparison, only Alternative 1 would potentially result in significant noise impacts; however, those
impacts could be mitigated to less than significant through the use of berms and natural foliage.
5.4.5

Airspace

5.4.5.1

Affected Environment

The existing airspace conditions for Alternative 4 would be the same as described for Alternative 1 (see
Section 5.1.5.1 of this SEIS). Detailed information on military and civilian air traffic associated with
AAFB and Guam International Airport, respectively, is provided in the 2010 Final EIS (Volume 2,
Chapter 7: Airspace, Section 7.1: Affected Environment, pages 7-8 through 7-10).
5.4.5.2

Environmental Consequences

Construction
No changes to airspace would be required during construction of the LFTRC under Alternative 4, 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 4 would have no
impact on airspace.
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Operation
Figure 5.4.5-1 depicts the proposed Restricted Area associated with Alternative 4. This SUA would be
needed to contain the vertical hazard associated with the proposed live-fire training. Boundary
coordinates for the proposed NAVMAG (L-Shaped) Option B of R-7202 Guam would begin at:







lat.13°22'56"N., long.144°39'54"E
to lat.13°22'58"N., long.144°40'57"E
to lat.13°19'34"N., long.144°43'28"E
to lat.13°18'58"N., long.144°41'9"E
to lat.13°20'13"N., long.144°39'56"E
to the point of beginning

Altitudes, times of use, and controlling and using agencies for this Restricted Area SUA would be the
same as described in Section 5.1.5.2 for Route 15 LFTRC Alternative 1. The proposed CFA associated
with the HG Range at Andersen South would be the same as described in Section 5.1.5.2 and depicted in
Figure 5.1.5-4.
Section 3.5.3.1 identifies the potential impacts to airspace from implementation of the LFTRC
alternatives. Given its location, the proposed NAVMAG (L-Shaped) LFTRC Alternative would directly
impact arrivals into and departures out of Guam International Airport. The FAA stated in the preliminary
Airspace Feasibility Assessment (FAA 2013) that Alternative 4 is not feasible. However, the FAA stated
that “an assignment of ‘not feasible’ to a specific alternative is not a statement of infeasibility, but merely
an assessment of the airspace in regard to the level of assumed impact” (FAA 2013).
Operational activities under Alternative 4 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.
Terminal operations.

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 per FAA coordination and/or adjusting
LFTRC operation procedures if feasible. However, no specific potential mitigation measures are proposed
at this time.
As detailed in Table 5.7-1, operational impacts under Alternative 4 would be the same as under
Alternatives 1, 2, and 3. Operational impacts under Alternative 4 would be greater than impacts under
Alternative 5.
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All LFTRC alternatives include a HG Range at Andersen South, the affected environment and impacts of
which are described in Section 5.1.6 of this SEIS.
The proposed Alternative 4 requires acquisition of areas adjacent to the NAVMAG on the eastern and
southwestern boundaries. In addition to the land required for the expanded NAVMAG installation
boundary, land would be acquired for the access road connection to Route 4 (see Figure 5.2.6-1). The
acreages to be acquired are described in Section 2.5.4.7, Summary of LFTRC Alternatives, Table 2.5-3.
Most of the land proposed for acquisition is privately owned (see Figure 5.2.6-1). Additional detail on the
number of lots affected and land ownership is provided in Section 5.2.15, Socioeconomics and General
Services. No submerged land is impacted by implementation of Alternative 4 (Figure 5.4.6-1).
The primary existing land uses within NAVMAG are as described in Section 5.2.6. Alternative 4 would
require relocation of existing NAVMAG munitions storage facilities within NAVMAG (see
Figure 2.5-5).
All of the land proposed for acquisition is undeveloped and in its natural state (Appendix D SIAS;
Figure 5.3-21, Table 5.3-4). There are no land use plans for the community surrounding the NAVMAG
area of Guam. The GBSP land classification for the proposed acquisition area is Agriculture. However, as
described in the Terrestrial Biological Resources Section 5.4.8, the acquisition area is within the Guam
Bolanos Conservation Area, which is under Guam Department of Agriculture jurisdiction. Approximately
4.5% of Guam’s USDA-designated prime and less than 1% of USDA-designated important farmlands
were identified in the eastern acquisition area (Figure 5.4.6-1). No current agricultural use was identified
in the aerial photographs.
Adjacent land uses to the NAVMAG (L-Shaped) LFTRC area include other NAVMAG land uses and
non-federal lands that are classified by GBSP as Agriculture (Figure 5.4.6-1). There are residential areas
(sensitive receptors) adjacent and east of the acquisition area and north, but not adjacent to the proposed
MPMG Range.
Mount Lamlam and Mount Jumullong Manglo were identified west of the SDZs, but not adjacent (Figure
5.4.6-1).
5.4.6.2

Environmental Consequences

Land use impacts are addressed in this section. Land ownership impacts are addressed in Section 5.4.15,
Socioeconomics and General Services.
Construction
As previously discussed in Chapter 3, Section 3.6.3.1, 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.
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Operation
Potential impacts on Fena Valley Reservoir and water supply are addressed in the Water Resources
Section 5.2.2. LFTRC land use would be compatible with the existing military NAVMAG land use,
except the use of the southern land navigation area would be discontinued and magazines would be
relocated (see Figure 2.5-5). Any direct or indirect land use incompatibility issues related to the military
mission within NAVMAG would be resolved through application of installation master planning
guidelines outlined in UFC 2-100-01. Therefore, long-term land use impacts to NAVMAG would be less
than significant.
The proposed NAVMAG (L-Shaped) LFTRC Alternative 4 would restrict GovGuam and public access to
the portion of the Bolanos Conservation Area that would be within the land acquisition area. The impact
of the long-term reduced access on conservation goals and objectives is primarily a terrestrial biological
resources (Section 5.4.8) impact. As described in Section 3.6.3, Approach to Analysis, new access
restrictions placed on non-DoD populations would be a potentially long-term direct significant impact
when access to a specific community-valued land use would be affected. In addition, the reduction or loss
of a valued land use would be a potentially significant long-term adverse impact. There would be
potentially significant impacts associated with (1) new access restrictions and (2) the reduction in the
Bolanos Conservation Area land use. The following may be a potential mitigation measure to reduce
these impacts to a less than significant level:


DoD would work with GovGuam to develop a plan to balance the loss of conservation land use
and access with the operational needs and public safety concerns.

Indirect less than significant impacts to existing land use or GBSP classification of Agricultural land use
were identified. The acquired area would largely remain as open space. USDA-designated prime and
important farmlands were identified within the eastern acquisition area but the area is not currently used
for agriculture. The loss of prime and important farmland is a long-term adverse impact, but is considered
less than significant because it is not currently farmed and there are other prime and important farmlands
available for agricultural use.
The proposed NAVMAG (L-Shaped) LFTRC would be compatible with surrounding vacant and
residential land uses. The Zone 3 noise contour would extend slightly off-base near the ranges proposed
in the east, as described in Section 5.4.4., Noise, and shown on Figure 5.4.4-1. The Zone 3 contour
generated by the range in the north would not extend off-base. Zone 2 noise contours would extend
beyond the proposed installation boundary of both the eastern and western acquisition areas (see
Figure 5.4.4-1). However, no existing or planned residential land uses (or other sensitive receptors like
schools or medical facilities) were identified within the Zone 2 or 3 contours. The acquisition area is
classified by GBSP as Agriculture, which is a compatible use within the Zone 2 and 3 noise contours.
Long-term direct impacts to future land use, due to LFTRC noise, would be less than significant
New utility infrastructure and the access road easements are compatible with the current vacant land use
and GBSP Agriculture classification. The new access road would facilitate public access to remote areas.
This new access could be considered a potential long-term beneficial and a less than significant impact on
adjacent and nearby land use. The landowners may appreciate improved access to their property, but they
may also be concerned that a new roadway would facilitate public access.
As addressed in the Cultural Resources and Recreational Resources sections (5.4.10.2 and 5.4.7.2,
respectively), Mount Lamlam and Mount Jumullong Manglo public access would not be subject to
additional restrictions.
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Alternatives 2 and 4 would have a similar level of impact to land use resources due to the loss of public
access and valued land uses from the Bolanos Conservation Area. However, the significant impacts are
potentially mitigable and would have less of an impact than Alternative 1, which has no mitigation
proposed. Both Alternatives (2 and 4) would have a greater impact to land use than Alternative 3, which
would have a less than significant impact.
5.4.7

Recreational Resources

5.4.7.1

Affected Environment

Recreational resources within and adjacent to Alternative 4 are the same as those discussed in
Section 5.2.7 for Alternative 2.
5.4.7.2

Environmental Consequences

Construction
Construction and/or improvement of access roads on non-federal property would be required to reach the
ranges proposed for Alternative 4. The construction impacts would be short-term in nature and would
mostly be limited to construction and earth-moving equipment on public roadways slowing access to
recreational resources. Although staged construction equipment would not obstruct access to, or the use,
of recreational resources, inconveniences to resource seekers (e.g., potential detours, longer waits, and
other similar nuisances) would result. However, construction of Alternative 4 would not substantially
reduce recreational opportunities, cause substantial conflicts between recreational users, or cause
substantial deterioration of recreational resources. Therefore, short-term less than significant impacts to
recreational resources would be anticipated.
Operation
The recreational resources and access directly affected by the SDZs include lookout points (Mount Alifan
Unit and the Japanese Lookout) and springs (Almagosa and Dobo Springs) located inside of the
NAVMAG property (see 2010 Final EIS Volume 2, Chapter 9: Recreational Resources, Section 9.1.5.1:
Affected Environment, pages 9-14 to 9-15). In addition to access restrictions, there are potential indirect
impacts from firing range noise, which could lessen visitor enjoyment of publicly accessible recreational
resources in the area of the LFTRC. However, direct and indirect long-term impacts would be less than
significant for the following reasons:


The 2010 Final EIS states that the impacts are less than significant at the NAVMAG site. Even
though the current East/West and L-Shaped NAVMAG LFTRC alternatives extend eastward
from NAVMAG and would require land acquisition, there are no identified recreational resources
in those areas that would be directly or indirectly affected by land acquisition.



The construction of the access road for the East/West and L-Shaped NAVMAG LFTRC
alternatives would make access to the area easier for the public during those times the ranges are
not in operation.

Known recreational resources in the area (primarily Talofofo Falls) would not be impacted by noise
during training.

5-269

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

5.4.8

Terrestrial Biological Resources

5.4.8.1

Affected Environment

Final

July 2015

The proposed LFTRC Alternative 4 would include portions of the lands associated with Alternative 3 (see
Section 5.3.8), the non-federal lands associated with the Alternative 2 (see Section 5.2.8), and some
additional non-federal lands. These non-federal lands have similar vegetation and habitat types as the
areas associated with Alternative 2. Refer to Sections 5.2.8.1 (Alternative 2) and 5.3.8.1 (Alternative 3)
for general descriptions of the affected environment in the action area for the proposed L-Shaped ranges.
A summary of specific new areas or where differences exist is provided below. For the purposes of the
following discussion, the single northernmost range (the proposed MPMG Range) in the northwest
portion of NAVMAG will be referred to as the northern portion of the Alternative 4 action area. The
remaining proposed ranges associated with Alternative 4 that are located to the southeast of the
NAVMAG on non-federal lands will be referred to as the southern portion of the Alternative 4 action
area.
Vegetation Communities
Figure 5.4.8-1 depicts the vegetation communities associated with Alternative 4. The vegetation
communities were mapped based on the sources described in Sections 5.2.8.1 and 5.3.8.1. The large
MPMG Range and the magazine relocation area are within the NAVMAG portion of the L-shaped
alternative. The proposed MPMG Range area (which is the same as Alternative 3) contains large areas of
primary limestone forest as well as secondary limestone forest (Figure 5.4.8.1). Ravine forest dominates
the magazine relocation area.
The remaining proposed ranges are within the southern portion of Alternative 4, which is similar to
Alternative 2 in vegetative composition, and is primarily savanna vegetation interspersed with wetland
vegetation associated with streams and drainages. Areas of herbaceous wetlands and barren areas
(badlands) are also present. The area within the NAVMAG is associated with the SDZs of the proposed
ranges and traverses savanna and patches of ravine forest (see Figure 5.4.8-1).
Terrestrial Conservation Areas
The SDZ of the proposed ranges overlies established Overlay Refuge lands within the NAVMAG and the
northern portion of the GovGuam Bolanos Conservation Area (see Figure 5.2.8-2). Refer to Section
5.2.8.1 for further details on the Overlay Refuge and Bolanos Conservation Area.
Wildlife - Native Species
The native wildlife discussion in Sections 5.2.8.1 (Alternative 2) and 5.3.8.1 (Alternative 3) are also
applicable for this alternative.
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Special-Status Species: Federal ESA-Listed and Proposed Species
Three ESA-listed species (Mariana fruit bat, Mariana common moorhen, and Mariana swiftlet) and three
proposed species (Mariana eight-spot butterfly, Tabernaemontana rotensis, and Cycas micronesica) occur
within the proposed Alternative 4 action area, including the proposed access road (Table 5.4.8-1 and see
Figure 5.2.8-3). Further detail on each species can be found in the previous discussions for Alternative 2
(Section 5.2.8) and Alternative 3 (Section 5.3.8). Although “suitable habitat” for special-status species is
present within the Alternative 4 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 specialstatus 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).
MARIANA FRUIT BAT. After 1996, an estimated 5-20 individual Mariana fruit bats were thought to occur
within the NAVMAG/Upper Talofofo Watershed, and were assumed to be full time residents of the area,
rather than migrants from the main Pati Point Colony on AAFB in northern Guam (Morton and Wiles
2002). USFWS (1996) speculated that disturbance associated with illegal hunting may have inhibited the
establishment of a communal roost within the NAVMAG. Currently, fruit bats are only occasionally
observed at the NAVMAG. During dawn and dusk observations on 42 different days between February
and July 2008, only one bat was sighted along Almagosa Road (Brooke 2008). During 2012 surveys
within the northern portion of the Alternative 4 action area for this SEIS, solitary Mariana fruit bats were
observed within ravine forest on 6 separate days (Figure 5.4.8-2a) (NAVFAC Pacific 2013a). The
sightings were generally within the same area and just north of the Brooke (2008) observation.
Although suitable foraging and roosting habitat occurs within the southern portion of the Alternative 4
action area, particularly within the proposed SDZs within NAVMAG, surveys within and in the vicinity
of the proposed range areas on non-federal lands in 2012 did not observe any Mariana fruit bats
(NAVFAC Pacific 2013a). As fruit bats are known to travel 6-7.5 miles (10-12 km) to reach forage areas
(USFWS 1990), and the proposed southern portion of the Alternative 4 action area contains suitable
roosting and foraging habitat (particularly within the SDZ; Figure 5.4.8-2b), there is the potential for fruit
bats within NAVMAG to travel to suitable habitat within the southern portion of the Alternative 4 action
area. Fruit bat recovery habitat is found within proposed project impacted areas and SDZs associated with
Alternative 4 (see Figure 3.8.3-1).
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Table 5.4.8-1. Distribution of Special-Status Species on the NAVMAG and non-Federal Lands
Associated with the NAVMAG (L-Shaped) LFTRC Alternative
Name

Status*
ESA
Guam

Known
to Occur

Habitat

Comments

Mammals
Yes

2008 and 2012 surveys: observations of
single individuals in SDZ of northern
range area during; recovery habitat
present.

Yes

Observed in two ponds in northern range
area during 2012 surveys and present at
Fena Reservoir.

Yes

Observed during 2012 surveys in the
southern range area.

T

E

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

Mariana common
moorhen(c, d, f, h, m, q)

E

E

Freshwater wetlands.

Mariana
swiftlet(c, d, h, i, q)

E

E

m, q, r)

E

E

Guam Micronesian
kingfisher(a, d, h, j, m, q,

E

E

E

E

-

E

Forest edge.

Yes

Moth skink(c, d, h, i)

-

E

Forest areas with large
tree trunks.

Yes

Slevin’s skink(i, t)

PE

E

Mid-elevation closed
humid and montane
forests.

No

PE

-

Limestone forest with
host plants.

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

Serianthes
tree(d, h, m, q, r)

E

E

Limestone and ravine
forests.

No

Heritiera
longipetiolata(d, h, q, t)

-

E

Limestone forest.

Yes

Mariana fruit
bat(b, c, d, e, h, i, k, m, q, r)
Birds

Mariana crow(a, d, h,

r)

Guam
rail(a, d, h, l, n, p, q, r)
Reptiles
Pacific slender-toed
gecko(c, d, h)

Nests in caves; feeds over
savannah and ravine
forest.
All forests with a
preference for native
limestone forest.
Forest and scrub with a
preference for native
limestone forest.
Secondary habitats, some
use of savanna and
limestone forests.

No

No

No

Extirpated from Guam – last seen in
southern Guam in the mid-1960s;
recovery habitat present.
Extirpated from the wild on Guam by
1985; last seen in southern Guam in the
1970s; recovery habitat present.
Extirpated from the wild on Guam by
1988; last seen in southern Guam in the
1970s; recovery habitat present.
2012 surveys: observed in impacted areas
and SDZs.
2008, 2009, and 2012 surveys: not
observed in impacted areas; observed
only within SDZs.
NR; not observed in 2012 surveys in the
impacted areas.

Invertebrates
Mariana eight-spot
butterfly(i, n, t)
Mariana wandering
butterfly(i, s, t)
Guam tree
snail(c, d, g, h, i, t)
Humped tree
snail(c, d, g, h, i, t)
Fragile tree
snail(c, d, g, h, i, o, t)
Plants
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2012 surveys: host plants documented
within impacted areas and adult within
SDZs.
Has not been seen on Guam since 1979
and considered extirpated; host plants not
observed during 2012 surveys of the
impacted areas.

2009 and 2012 surveys: not observed in
impacted areas.

2008, 2009, and 2012 surveys: not
observed in impacted areas or SDZs;
recovery habitat present.
2008, 2009, and 2012 surveys: not
observed in impacted areas; observed
only within SDZs.
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Name
Cyathea
lunulata(d, h, q)
Cycas
micronesica(d, q, t)

Final

Status*
ESA
Guam
-

E

PE

SOGCN

July 2015
Known
to Occur

Habitat
Wet ravines at the
boundary with savanna in
southern Guam.
Limestone and ravine
forests, and savanna
summits.

No

-

SOGCN

Native limestone forest.

Yes

PT

SOGCN

Native limestone forest.

Yes

PE

-

Eugenia bryanii(i, t)

PE

-

Maesa walkeri(i, t)

PE

-

PE

-

PE

-

PE

-

PE

-

PE

-

Lowland/limestone
forests.

No

PE

-

Savanna

No

PE

-

Limestone forests

No

PE

-

Savanna

No

Nervilia
jacksoniae(i, t)
Psychotria
malaspinae(i, t)
Solanum
guamense(i, t)
Tinospora
homosepala(i, t)
Tuberolabium
guamense(i, t)
Hedyotis
megalantha(i, t)
Dendrobium
guamense(i, t)
Phyllanthus
saffordii(i, t)

2008, 2009, and 2012 surveys: not
observed in impacted areas or SDZs.

Yes

Merrilliodendron
megacarpum(d, q)
Tabernaemontana
rotensis(d, q, t)
Bulbophyllum
guamense(i, t)

Lowland/limestone
forests.
Windy exposed coastal
clifflines in
lowland/limestone
forests.
Lowland/limestone
forests.
Lowland/limestone
forests.
Lowland/limestone
forests.
Lowland/limestone
forests.
Lowland/limestone
forests.

Comments

2012 surveys: observed within impacted
areas and SDZs.

No

NR; not observed in 2012 surveys in the
impacted areas.

No

NR; not observed in 2012 surveys in the
impacted areas.

No
No
No
No
No

NR; not observed in 2012 surveys in the
impacted areas.
NR; not observed in 2012 surveys in the
impacted areas.
NR; not observed in 2012 surveys in the
impacted areas.
NR; not observed in 2012 surveys in the
impacted areas.
NR; not observed in 2012 surveys in the
impacted areas.
NR; not observed in 2012 surveys in the
impacted areas; observed on the
NAVMAG during surveys for 2010 EIS
but outside the current proposed impacted
areas.
NR; not observed in 2012 surveys in the
impacted areas.
NR; not observed in 2012 surveys in the
impacted areas.
NR; not observed in 2012 surveys in the
impacted areas.

Legend: *E = endangered, PE = proposed endangered, PT = proposed threatened, T = threatened.
Sources: (a)Jenkins 1983; (b)USFWS 1990; (c)COMNAV Marianas 2001; (d)GDAWR 2006; (e)Brooke 2008; (f)Brooke and Grimm 2008;
(g)

Smith et al. 2008; (h)GovGuam 2009; (i)NAVFAC Pacific 2013a; (j)USFWS 2008b; (k)USFWS 2009a; (l)USFWS 2009b;
USFWS 2011; (n)USFWS 2012a; (o)USFWS 2012c; (p)BirdLife International 2013; (q)JRM 2013; (r)USFWS 2010b;
(s)
USFWS 2012d; (t)USFWS 2014a, 2014b.
(m)

MARIANA COMMON MOORHEN. Although freshwater wetlands were common in the southern portion of
the Alternative 4 action area, open water habitat was not observed in the impacted area during 2012
surveys. Stinson et al. (1991) observed four moorhens on a seasonal pond approximately 400 feet (90 m)
east of the proposed MRF Range boundary (see Figure 5.2.8-3). During surveys in June 2012, this area
was observed to be a dry, well-vegetated, elongated basin several hundred feet long. It is possible some
seasonal ponds could be present in very wet periods, but open water would likely be present for only a
very short period.
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Surveys in 2012 within the Alternative 4 action area documented moorhens on two ponds (see Figure
5.4.8-2a). A single moorhen was observed on 2 separate days on a pond east of the proposed range in the
northern portion of the Alternative 4 action area (NAVFAC Pacific 2013a). A single moorhen was also
observed on 1 day on a pond located in the southwest corner of the northern range area associated with
the proposed MPMG Range.
MARIANA SWIFTLET. Swiftlets nest and roost in caves and leave the caves during the day to forage over a
wide variety of terrain and vegetation, favoring ridge crests and open grassy areas where they capture
small insects while flying (USFWS 1991). There are only three known nesting/roosting caves (Mahlac,
Fachi, and Maemong) on Guam for this species and they are located in the northern NAVMAG
approximately 2 miles (3.2 km) east of the northern portion of the Alternative 4 action area (see Figure
5.2.8-3).
During June and July 2012, surveys within the southern portion of Alternative 4 range area observed 1-11
Mariana swiftlets at multiple locations from 4 survey stations (see Figure 5.4.8-2b) (NAVFAC Pacific
2013a). All Mariana swiftlet observations were between 1.5 and 2.3 miles (2.4-3.7 km) from the three
known nesting/roosting caves in the northeastern portion of NAVMAG.
MARIANA CROW. The Mariana crow was last observed in southern Guam in the mid-1960s (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 and
SDZs associated with Alternative 4 (see Figure 3.8.3-1).
GUAM RAIL. The Guam rail was last seen in southern Guam in the 1970s, and was extirpated in the wild
by 1985. It 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 (USFWS 2009b). Rail recovery habitat is found within proposed project
impacted areas associated with Alternative 4 (see Figure 3.8.3-2).
GUAM MICRONESIAN KINGFISHER. The Guam Micronesian kingfisher was last seen in southern Guam in
the 1970s, and was extirpated in the wild by 1988. It is now found only in captivity on Guam and at
mainland zoos (USFWS 2008). 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 2008). Kingfisher recovery habitat is found within proposed project impacted areas and SDZs
associated with Alternative 4 (see Figure 3.8.3-1).

5-277

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

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 4 (USFWS 2014b). Therefore, as Slevin’s skink is
not found within the impacted areas of Alternative 4, this species is not addressed further.
MARIANA EIGHT-SPOT BUTTERFLY. Although adults, larvae, or eggs of the Mariana eight-spot butterfly
were not observed during 2012 surveys within the action area, one large patch and numerous small
patches of the host plant Procris pedunculata were observed and mapped within the proposed MPMG
Range footprint or 328-foot (100-m) buffers within the northern portion of the Alternative 4 action area
(see Figure 5.2.8-3) (NAVFAC Pacific 2013a).
TREE SNAILS. The three proposed endangered tree snail species (Guam tree snail, humped tree snail, and
fragile tree snail) were not observed during field surveys conducted within the proposed Alternative 4
action area in 2009 in support of the 2010 Final EIS and in 2012 in support of this SEIS (NAVFAC
Pacific 2010, 2013a, 2013b). In 2008, the Guam tree snail was observed 700 feet (210 m) northwest of the
proposed magazine relocation area and approximately 3,000 feet (914 m) southeast of the Non-standard
Small Arms range area (see Figure 5.2.8-3) (Smith et al. 2008), outside of the Alternative 4 impacted area
and SDZ. Therefore, as the tree snail species are not found within the Alternative 4 impacted areas, these
species are not addressed further.
SERIANTHES TREE. The endangered Serianthes tree was not observed during field surveys conducted
within the proposed Alternative 4 action area in 2009 in support of the 2010 Final EIS and in 2012 in
support of this SEIS (NAVFAC Pacific 2010, 2013a, 2013b). The only known location on Guam of the
Serianthes tree is on AAFB, more than 20 miles (32 km) north of the NAVMAG. However, Serianthes
recovery habitat is found within proposed project impacted areas and SDZs associated with Alternative 4
(see Figure 3.8.3-2).
TABERNAEMONTANA ROTENSIS AND CYCAS MICRONESICA. During 2012 surveys, one area of C. micronesica
and one specimen of T. rotensis were observed within the impacted area of the proposed MPMG Range
(see Figure 5.2.8-3).
HERITIERA LONGIPETIOLATA. This endemic tree is found in crevices of rough limestone in primary
limestone forest (USFWS 2014a). Field surveys for the 2010 Final EIS (NAVFAC Pacific 2010) and in
2012 for this SEIS (NAVFAC Pacific 2013a) did not find H. longipetiolata within the proposed range
areas under Alternative 4. Two locations of H. longipetiolata are known from the southern portion of the
proposed SDZ and one occurrence is just south of the proposed munitions magazine relocation area (see
Figure 5.2.8-3). As Heritiera longipetiolata has not been observed within the impacted areas of
Alternative 4, 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 2014)a. There are no records of the species within the
impacted areas of Alternative 4 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b).
Therefore, as B. guamense is not found within the impacted areas of Alternative 4, 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,
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in lowland/limestone forests. Currently, E. bryanii is known from 6 occurrences totaling fewer than 420
individuals (USFWS 2014a). There are no records of the species within the impacted areas of Alternative
4 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as E. bryanii is not found
within the impacted areas of Alternative 4, 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 of which is located along the southwestern
border of the NAVMAG (Figure 5.2.8-3) (USFWS 2014a). There are no records of the species within the
impacted areas of Alternative 4 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b).
Therefore, as M. walkeri is not found within the impacted areas of Alternative 4, 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
(USFWS 2014). There are no records of the species within the impacted areas of Alternative 4 (NAVFAC
Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as N. jacksoniae is not found within the
impacted areas of Alternative 4, 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 5 occurrences: 1 individual at Ritidian
Point within the Guam NWR, 1 individual at Pågat Point, 1 individual at the base of Mt. Almagosa, and 2
individuals at NWF (USFWS 2014a, 2014b). None of these individuals have been observed within the
last 5 years (USFWS 2014a). There are no records of the species within the impacted areas of Alternative
4 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as P. malaspinae is not
found within the impacted areas of Alternative 4, 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 Alternative 4 (NAVFAC Pacific 2010,
2013a, 2013b; USFWS 2014a, 2014b). Therefore, as S. guamense is not found within the impacted areas
of Alternative 4, 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 (USFWS 2014a). There
are no records of the species within the impacted areas of Alternative 4 (NAVFAC Pacific 2010, 2013a,
2013b; USFWS 2014a, 2014b). Therefore, as T. homosepala is not found within the impacted areas of
Alternative 4, this species is not addressed further.
TUBEROLABIUM GUAMENSE. An epiphyte in the orchid family found in limestone forests. Currently, T.
guamense is known from 3 occurrences on Guam: 2 occurrences within the NAVMAG (1 occurrence in
the forest ecosystem of the Mt. Almagosa cliffline and 1 south of the swiftlet caves) (see Figure 5.2.8-3)
and 1 at Finegayan (NAVFAC Pacific 2010; USFWS 2014a, 2014b). There are no records of the species
within the impacted areas of Alternative 4 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a,
2014b). Therefore, as T. guamense is not found within the impacted areas of Alternative 4, this species is
not addressed further.
DENDROBIUM GUAMENSE. An epiphyte in the orchid family, the species occurs within lowland/limestone
forests and savanna. On Guam, there are 4 occurrences totaling fewer than 250 individuals (USFWS
2014a). There is 1 known occurrence within the NAVMAG within the vicinity of Almagosa Springs (see
Figure 5.2.8-3). There are no records of the species within the impacted areas of Alternative 4 (USFWS
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2014b). Therefore, as D. guamense is not found within the impacted areas of Alternative 4, this species is
not addressed further.
HEDYOTIS MEGALANTHA. A perennial herb in the coffee family, this species occurs in savanna areas in
southern Guam. Currently, H. megalantha is known from one large scattered occurrence totaling fewer
than 1,000 individuals on southern Guam, between Mt. Alutom and Tarzan Falls. This species typically
occurs as lone individuals rather than in patches or groups (USFWS 2014a). There are no records of the
species within the impacted areas of Alternative 4 (USFWS 2014b). Therefore, as H. megalantha is not
found within the impacted areas of Alternative 4, this species is not addressed further.
PHYLLANTHUS SAFFORDII. This woody shrub is currently known from four scattered occurrences on
southern Guam within savanna areas: Mt. Alutom, Piti Hills, Nimitz Hill “War in the Pacific Lookout,”
and near the Cetti Bay Watershed (USFWS 2014a). There are no records of the species within the
impacted areas of Alternative 4 (USFWS 2014b). Therefore, as P. saffordii is not found within the
impacted areas of Alternative 4, this species is not addressed further.
Special-Status Species: Guam-Listed Species and SOGCN
Two Guam-listed endangered species (Pacific slender-toed gecko and moth skink) and one SOGCN
(Merrilliodendron megacarpum) occur within the Alternative 4 action area (see Table 5.4.8-1). Those
species that are also listed or proposed for listing under the federal ESA were discussed above.
PACIFIC SLENDER-TOED GECKO. Field surveys in 2012 (NAVFAC Pacific 2013a) documented the Pacific
slender-toed gecko within the footprint of the proposed MPMG Range within the northern portion of the
Alternative 4 action area (see Figure 5.2.8-3). Surveys conducted in 2008 and 2009 in support of the 2010
Final EIS, and within the Alternative 4 action area, also observed the Pacific slender-toed gecko within
the proposed SDZs associated with Alternative 4 (NAVFAC Pacific 2010).
MOTH SKINK. The moth skink was not observed during surveys conducted in 2012 in support of this SEIS
within the proposed range footprints under Alternative 4 (NAVFAC Pacific 2013a). Surveys conducted in
2008 and 2009 for the 2010 Final EIS, and within the Alternative 4 action area, observed the moth skink
only within the SDZs associated with the Alternative 4 action area (see Figure 5.2.8-3) (NAVFAC Pacific
2010). As the moth skink has only been observed within the proposed SDZs of Alternative 4, and there
would be no ground-disturbing activities within the SDZ, this species is not addressed further.
CYATHEA LUNULATA. Field surveys for the 2010 Final EIS (NAVFAC Pacific 2010) and in 2012 for this
SEIS (NAVFAC Pacific 2013a) did not find the tree fern C. lunulata within the proposed range areas
under Alternative 4. As the tree fern has not been observed within the impacted areas associated with
Alternative 4, this species is not addressed further.
MERRILLIODENDRON MEGACARPUM. During 2012 surveys, several small patches of M. megacarpum was
observed within the northern impacted area of Alternative 4 (Figure 5.2.8-3). M. megacarpum is
considered an SOGCN because of its rarity and potential threats from ungulate damage, typhoons,
development, and insect infestation (GDAWR 2006). M. megacarpum also is present in large patches
within primary limestone forest in the west-central area of the SDZs (see Figure 5.2.8-3).
5.4.8.2

Environmental Consequences

Construction
Vegetation. The construction of the ranges and access road on NAVMAG and non-federal lands under
Alternative 4 would impact areas dominated by savanna (172 acres [70 ha]), with an additional 130 acres
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(53 ha) of limestone forest, 101 acres (41 ha) of developed/barren areas, 62 acres (25 ha) of ravine forest,
19 acres (8 ha) of herbaceous scrub, and 7 acres (3 ha) of wetlands, and 7 acres (3 ha) of agricultural land
(see Figure 5.4.8-1 and Table 5.4.8-2).
Table 5.4.8-2. Direct Impacts to Vegetation Communities with Implementation of LFTRC
Alternative 4
Project Component
Range Areas, Associated
Features, & Dandan Access Rd.
Magazine Relocation
HG Range (at Andersen South)
Total

PLF
47.8
(19.3)

SLF
63.2
(25.6)

0

0

19.4
(7.9)
67.2
(27.2)

0
63.2
(25.6)

Vegetation Community (acres [ha])
RF
HW
HS
Sav
Dev/Bar
17.6
7.4
7.5
172.0
75.0
(7.1)
(3.0) (3.0) (69.6)
(30.4)
44.7
9.8
24.4
0
0
(18.1)
(4.0)
(9.9)
1.8
1.8
0
0
0
(0.7)
(0.7)
62.3
7.4
19.1
172.0
101.2
(25.2) (3.0) (7.7) (69.6)
(41.0)

Ag
7.2
(2.9)
0
0
7.2
(2.9)

Total
397.7
(160.9)
78.9
(31.9)
23.0
(9.3)
499.6
(202.2)

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; RF = ravine forest; HW = herbaceous wetland;
HS = herbaceous scrub; Sav = savannah; Dev/Bar = developed/barren; Ag = agriculture.

Based on surveys conducted in 2012 in the proposed range areas, the ravine forest community is
significantly degraded in many areas due to invasion by non-native woody species including Vitex and
betelnut palm, and heavy infestation by herbaceous non-native invasive plants (NAVFAC Pacific 2013a).
Impacts to vegetation from construction of the proposed HG Range at Andersen South were discussed in
Section 5.1.8.2 and were found to be less than significant.
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 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) are found primarily within AAFB, Finegayan, and NAVMAG (USFS 2006).
Under Alternative 4, 67 acres (27 ha) of primary limestone forest, 63 acres (26 ha) of secondary limestone
forest, and 62 acres (25 ha) of ravine forest would be removed (see Table 5.4.8-2). Ravine forest is also
an important community type for native species in southern Guam. Therefore, given the importance of
limestone and ravine forest habitats for native species and the continuing loss of native forests across
Guam, the conversion of 193 acres (78 ha) of limestone and ravine forest on NAVMAG 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 Alternative 4. Final mitigation measures will be identified in the ROD after
resource agency consultations are completed.
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Potential 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.
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 193 acres (78 ha) of limestone and ravine 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 potential
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. The only terrestrial conservation area within the impacted areas of
Alternative 4 is Overlay Refuge. Overlay Refuge lands were established for the purpose of conserving
and protecting ESA-listed species and other native flora and fauna, maintaining native ecosystems, and
the conserving native biological diversity, recognizing that the primary purpose of lands within the
Overlay Refuge is to support the national defense missions of the Navy and Air Force.
Approximately 219 acres (88 ha) of Overlay Refuge lands (Table 5.4.8-3), or 1% of the total Overlay
Refuge lands on Guam, would be directly impacted under Alternative 4. This area overlaps with the
vegetation communities discussed previously. The majority (102 acres [41 ha]) is comprised primarily of
limestone forest (Table 5.4.8-3). Therefore, because proposed construction activities would convert 219
acres (88 ha) of Overlay Refuge lands to developed areas, this would be a significant loss to the
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conservation function of these lands and implementation of Alternative 4 would result in significant but
mitigable impacts to terrestrial conservation areas.
Table 5.4.8-3. Impacts to Overlay Refuge with Implementation of LFTRC Alternative 4
Project Component
Range Areas, Associated
Features, & Dandan Access Rd.
Magazine Relocation
HG Range (at Andersen South)
Total

PLF
39.3
(15.9)

SLF
63.2
(25.6)

0

0

0
39.3
(15.9)

0
63.2
(25.6)

Overlay Refuge (acres [ha])
RF
HS
Sav
Dev/Bar
0.1
30.2
7.0
0
(<0.1)
(12.2)
(2.8)
44.7
9.8
24.4
0
(18.1)
(4.0)
(9.9)
0
0
0
0
44.8
9.8
30.2
31.4
(18.1)
(4.0)
(12.2)
(12.7)

Total
139.8
(56.6)
78.9
(31.9)
0
218.7
(88.5)

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; RF = ravine forest; HS = herbaceous
scrub; Sav = savannah; Dev/Bar = developed/barren.

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 terrestrial conservation
areas with implementation of Alternative 4. Final mitigation measures will be identified in the ROD after
resource agency consultations are completed.
Best Management Practices
The same BMPs discussed above under Vegetation would be implemented for terrestrial conservation
areas.
Potential Mitigation Measures
To mitigate for significant impacts to terrestrial conservation areas, the DON would submit a proposal
to CNO Energy and Environmental Readiness Division to designate an ERA on the NAVMAG to
conserve native limestone forest in southern Guam which provides habitat for special-status species.
The DON has defined an ERA as a physical area or biological unit in which current natural conditions
are maintained insofar as possible. These conditions are ordinarily achieved by allowing natural,
physical, and biological processes to prevail without human intervention. However, under unusual
circumstances, deliberate manipulation (e.g., removal or control of invasive species) may be utilized
to maintain the unique feature that the ERA was established to protect (NAVFAC 1996). The
proposed NAVMAG ERA would encompass approximately 553 acres (234 ha). Although the
proposed NAVMAG ERA is currently part of the Overlay Refuge, implementation of these potential
mitigation measures would provide an increased level of protection by further ensuring this area is
maintained in natural and near natural conditions and to have available such areas for research and
scientific manipulation (NAVFAC 1996; NAVFAC Marianas 2010).
In addition, the DON proposes to submit a proposal to CNO Energy and Environmental Readiness
Division to expand the existing Orote ERA by approximately 32 acres (13 ha) of terrestrial habitat.
The Final Orote ERA Expansion proposal was completed FY 2013 and will be submitted for approval
in 2014.
Wildlife - Native Species. Short-term construction noise may temporarily impact suitable habitat for native
birds in the vicinity of the construction areas, but they would relocate to other areas of suitable habitat in
the vicinity, and could return to the area following construction. Non-listed native reptiles are abundant
throughout Guam and impacts to vegetation communities under Alternative 4 would result in less than
significant impacts to non-listed native reptile populations. Implementation of Alternative 4 would not
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have a significant adverse effect on a population of any migratory bird species or other native wildlife
species. Impacts to wildlife from the construction of the HG Range at Andersen South were discussed in
Section 5.1.8.2 and impacts would be less than significant.
Therefore, as presented above, long-term, direct impacts to populations of native wildlife species would
not result because these species are abundant in surrounding areas and could repopulate portions of
suitable habitat within the affected area after construction. Therefore, direct impacts to native wildlife
species would be less than significant with implementation of proposed construction activities associated
with Alternative 4.
Proposed construction activities and associated movement of materials onto and off of Guam could
increase the potential for the spread of existing or introduction of new non-native invasive species. To
prevent the inadvertent spread of non-native species on Guam or to other locations off of Guam, the DON
would implement standard biosecurity measures (e.g., HACCP, brown treesnake interdiction measures,
coconut rhinoceros beetle vegetation management procedures, and outreach/education) into construction
protocols, procedures, and activities.
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 4.
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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction program.

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 (e.g., coconut rhinoceros beetle), the potential for the introduction 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 4.
Damage of forested areas, particularly primary and secondary limestone forests, by non-native
ungulates (i.e., deer, pigs) is a serious concern on Guam. Under Alternative 4, removal of large
amounts of 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).
The implementation of the potential mitigation measures under the Vegetation section above would
also benefit native wildlife species. In particular, the objectives of ungulate management,
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control/suppression of invasive plants, and outplanting of native species proposed under the forest
enhancement mitigation measures.
Special-Status Species: Federal ESA-Listed and Proposed Species
Impacts to special-status species from the construction of the HG Range at Andersen South were
discussed in Section 5.1.8.2 and were determined to be less than significant. The following discussion
addresses those species that occur within the Alternative 4 action area.
MARIANA FRUIT BAT. Approximately 161 acres (65 ha) of Mariana fruit bat recovery habitat would be
removed due to proposed construction activities at NAVMAG under Alternative 4. This area is included
in the impacts to vegetation and Overlay Refuge lands 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.
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 federal lands 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 2010; 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.
Although the loss of 161 acres (65 ha) of fruit bat recovery habitat on Guam would not preclude the
recovery or survival of the fruit bat, it would reduce the total number of bats that the island can support.
Given this loss of recovery habitat and the critically low numbers of bats on Guam, there would be
significant but mitigable impacts to the Mariana fruit bat.
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 Mariana fruit bats with
implementation of Alternative 4. 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, 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.
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.
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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.

Potential Mitigation Measures
The same potential mitigation measures discussed previously under Vegetation (i.e., forest
enhancement of 193 acres [78 ha] of limestone forest) would be applicable for the Mariana fruit bat
and its recovery habitat. The anticipated benefit of implementing these mitigation measures is
improved habitat quality for native flora and fauna, including the Mariana fruit bat. Forest
enhancement would also support natural regeneration and seed propagation, reduce erosion, and
increase water retention (i.e., reduces fire risk).
MARIANA SWIFTLET. Although the only swiftlet nest/roost caves are approximately 1 mile (1.6 km) east
of the proposed northern portion of the Alternative 4 action area, surveys in 2008, 2009, and 2012 did not
observe any Mariana swiftlets within the area of the northern portion of Alternative 4. Based on surveys
for this SEIS as well as observations from other survey efforts, swiftlets appear to forage to the north, east
and south of the caves (Morton and Amidon 1996; NAVFAC Pacific 2010, 2013a, 2013b; R. Spaulding,
Cardno TEC, unpublished data).
Based on 2012 field surveys, this species forages in the proposed southeastern portion of the Alternative 4
action area, particularly in the northern area, closer to the only known swiftlet nesting/roosting caves on
Guam. Swiftlets would continue to forage within the extensive foraging habitat surrounding the proposed
southeastern range area of Alternative 4, including the extensive areas of savanna and ravine forest to the
north, west, and east of the proposed range areas, and areas in the vicinity of the nest/roost caves on
NAVMAG and the drainages of the Mahlac, Maagas, and Talofofo rivers (see Figures 5.2.8-1 and 5.2.33). The proposed construction activities would also not impact regional insect populations that are the
prey base for the swiftlet. Although noise levels within the immediate vicinity of proposed construction
activities would increase, they would be localized and temporary. Proposed construction activities would
not impact the swiftlet nesting/roosting caves approximately 1 mile (1.6 km) east of the northern range
and 2 miles (3.2 km) north of the proposed southeastern ranges associated with Alternative 4. Therefore,
there would be less than significant impacts to the Mariana swiftlet with implementation of the proposed
range construction activities under Alternative 4.
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 4, impacts to the crow would be limited to recovery
prospects. If crows are reintroduced and exposed to construction activities under Alternative 4, they may
be disturbed (DON 2014).
Although the crow no longer occurs on Guam, approximately 166 acres (67 ha) of crow recovery habitat
would be removed due to proposed construction activities under Alternative 4. This area is included in the
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impacts to vegetation and Overlay Refuge lands 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.
Although this loss of crow recovery habitat on Guam would not preclude the recovery of the crow should
it be reintroduced to Guam in the future, it would reduce the total number of crows that the island can
support. If and when the crow is reintroduced to Guam, the best available information indicates projectrelated noise would not further reduce the amount of recovery habitat suitable for this species’ breeding,
feeding and sheltering (USFWS 2010). Given this loss of recovery habitat, there would be significant but
mitigable impacts to the recovery of the Mariana crow.
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 the recovery of the
Mariana crow with implementation of Alternative 4. 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, 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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction 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 193 acres [78 ha] of limestone forest) would be applicable for the Mariana
crow and its 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, should it be
reintroduced to Guam in the future.

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 4, impacts to the rail would be limited to recovery prospects. If rails are reintroduced and
exposed to construction activities under Alternative 4, they may be disturbed (DON 2014).
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Although the rail no longer occurs on Guam, approximately 50 acres (20 ha) of rail recovery habitat
within the proposed magazine relocation area would be removed due to proposed construction activities
under Alternative 4. This area is included in the impacts to vegetation and Overlay Refuge lands
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.
This loss of rail recovery habitat on Guam would not preclude the recovery or survival of the rail should it
be reintroduced to Guam in the future, and it would not substantially reduce the total number of rails that
the island can support. Given this small loss of recovery habitat on Guam, there would be less than
significant impacts to the Guam rail with implementation of proposed construction activities associated
with Alternative 4.
The following BMPs may be implemented to avoid and reduce potential long-term impacts of proposed
construction activities on the recovery of the Guam rail with implementation of Alternative 4.
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, potential mitigation measures proposed above for vegetation and the Mariana crow would
benefit the Guam rail.




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 193 acres [78 ha] of limestone forest) would be applicable for the rail and its
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 4, impacts to the kingfisher would be limited to
recovery prospects. If kingfishers are reintroduced and exposed to construction activities under
Alternative 4, they may be disturbed (DON 2014).
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Although the kingfisher no longer occurs on Guam, approximately 161 acres (65 ha) of kingfisher
recovery habitat would be removed due to proposed construction activities under Alternative 4. This area
is included in the impacts to vegetation and Overlay Refuge lands 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.
Although this loss of kingfisher recovery habitat on Guam would not preclude the recovery of the
kingfisher should it be reintroduced to Guam in the future, it would reduce the total number of kingfishers
that the island can support. Given this loss of recovery habitat, there would be significant but mitigable
impacts to the recovery of the Guam Micronesian kingfisher.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct and indirect long-term impacts of proposed construction activities on the
recovery of the Guam Micronesian kingfisher with implementation of Alternative 4. 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, 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 193 acres [78 ha] of limestone forest) would be applicable for the rail and its
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.

MARIANA COMMON MOORHEN. Seasonal and permanent wetlands/ponds that provide suitable habitat for
moorhens (i.e., open water) are limited on Guam and the lack of sufficient wetland areas is a limiting
factor in the recovery of the species. In 1991 and 2004, there were an estimated 22 seasonal or permanent
wetlands on Guam that were utilized by moorhens (Stinson et al. 1991; Takano and Haig 2004a). Most
wetlands used by moorhens on Guam, with the exception of Fena Reservoir, are less than 1.5 acres (0.6
ha) in size. Identifying essential wetlands and site fidelity are especially important since wetland habitat is
increasingly very limited on Guam. Because most of the large natural wetlands are overgrown with
persistent vegetation and dense monocultures of P. karka, moorhens are increasingly left with fewer and
fewer wetlands to choose from, particularly at the onset of the dry season when seasonal wetlands begin
to dry up (Stinson et al. 1991; Takano and Haig 2004a, 2004b).
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Implementation of Alternative 4 would directly impact and remove one pond that is known to be used by
1-2 moorhens. The loss of one temporary wetland under Alternative 4 would be a less than significant
impact to the Mariana common moorhen.
MARIANA EIGHT-SPOT BUTTERFLY. Although adults, larvae or eggs of the eight-spot butterfly have not
observed within the Alternative 4 action area, host plants have been observed within the proposed MPMG
Range in the northern portion of the Alternative 4 action area (see Figure 5.2.8-3). With implementation
of appropriate BMPs to avoid and minimize potential impacts to eight-spot butterflies (e.g., preconstruction butterfly and host plant surveys within the proposed range areas and salvage/relocation of
host plants; see Section 2.6), there would be less than significant impacts to the Mariana eight-spot
butterfly with implementation of proposed construction activities under Alternative 4. In addition,
implementation of the potential mitigation measures described above under Vegetation (i.e., forest
enhancement of 193 acres [78 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 4, approximately 19 acres (8 ha) of Serianthes recovery habitat would be removed due to
proposed construction activities. 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.
This loss of 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 4.
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 4.
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 193 acres [78 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).
TABERNAEMONTANA ROTENSIS AND CYCAS MICRONESICA. An individual T. rotensis and an area of C.
micronesica were observed within the footprint of the proposed MPMG Range (see Figure 5.2.8-3).
Under Alternative 4, all T. rotensis and C. micronesica would be avoided to the maximum extent
practicable during proposed construction activities. In addition, high-value (both biologically and
culturally) plant species, such as T. rotensis and C. micronesica would be salvaged to the maximum
extent practicable during construction activities and translocated to suitable habitat (see Section 2.8).
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Therefore, with implementation of the previously mentioned BMPs (e.g., avoidance, or salvage and
translocation), there would be less than significant impacts to T. rotensis and C. micronesica with
implementation of the proposed construction activities associated with Alternative 4.
Special-Status Species: Guam-Listed and SOGCN
PACIFIC SLENDER-TOED GECKO. The Pacific slender-toed gecko is listed by Guam as endangered. This
species is threatened primarily by introduced species (e.g., feral ungulates, curious skinks, musk shrews,
rats, brown treesnakes, and feral cats) and loss of limestone forest habitat. The gecko is known from
primary and secondary limestone forest in the Alternative 4 impacted area of the proposed MPMG Range
(see Figure 5.2.8-3). The full extent of the distribution and abundance of this species throughout Guam
has not been assessed. The loss of approximately 193 acres (78 ha) of occupied gecko habitat with
implementation of construction activities under Alternative 4 would be a significant but mitigable impact
to the Pacific slender-toed gecko.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct long-term impacts of proposed construction activities on the slender-toed gecko
with implementation of Alternative 4. 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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction program.

Potential Mitigation Measures
The potential forest enhancement mitigation measures described above in the Vegetation section
would also result in a conservation benefit to the Pacific slender-toed gecko. The proposed brown
treesnake research and suppression may also benefit this species. See Section 4.1.8.2, Construction,
Special-Status Species, MARIANA CROW potential mitigation discussion for more information.
MERRILLIODENDRON MEGACARPUM. Areas of M. megacarpum were observed within the footprint of the
proposed MPMG Range (see Figure 5.2.8-3). Under Alternative 4, all M. megacarpum would be avoided
to the maximum extent practicable during proposed construction activities. In addition, high-value (both
biologically and culturally) plant species, such as M. megacarpum, would be salvaged to the maximum
extent practicable during construction activities and translocated to suitable habitat (see Section 2.8).
Therefore, with implementation of the previously mentioned BMPs (e.g., avoidance, or salvage and
translocation), there would be less than significant impacts to M. megacarpum with implementation of the
proposed construction activities associated with Alternative 4.
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, applicable elements of the SIP, and 1-year post
construction monitoring to evaluate effectiveness of HACCP, the potential for the introduction of new or
spread of existing non-native species on Guam during the operation of Alternative 4 is considered
unlikely.
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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 4.
Terrestrial Conservation Areas. Impacts to terrestrial conservation areas from the operation of the HG
Range at Andersen South were discussed in Section 5.1.8.2. As Andersen South does not contain any
terrestrial conservation areas, there would be no impacts.
Modeled noise levels greater than 55 dB ADNL from proposed live-fire range operations would overlie
approximately 1,525 acres (617 ha) of Overlay Refuge lands and the Bolanos Conservation Area (Table
5.4.8-4 and Figures 5.4.8-2a and 5.4.8-2b). Overlay Refuge lands were established for the purpose of
conserving and protecting ESA-listed species and other native flora and fauna, maintaining native
ecosystems, and the conserving native biological diversity, recognizing that the primary purpose of lands
within the Overlay Refuge is to support the national defense missions of the Navy and Air Force.
Table 5.4.8-4. Noise Levels within Terrestrial Conservation Areas with
Implementation of LFTRC Alternative 4 (acres [ha])
55-64 dB ADNL
734.4
(297.2)

65-74 dB ADNL
632.3
(255.9)

75-85+ dB ADNL
158.0
(63.9)

Total
1,524.7
(617.1)

Although there would be an increase in noise associated with LFTRC activities within the northern
NAVMAG, the proposed noise-generating activities would not result in a loss of the conservation
function of Overlay Refuge lands and support of the national defense missions of the Navy and Air Force
at the NAVMAG. While the modeled noise levels from proposed range operations may be heard within
the southern portion of NAVMAG on Overlay Refuge lands and within the northern portion of the
Bolanos Conservation Area (see Figure 5.4.8-2b), the noise levels would be approximately 55-64 dB
ADNL or less and would be barely perceptible above ambient noise levels for the region (see Section
5.2.4, Noise). Signs would be posted along the perimeter of the SDZ notifying the public of an active
live-fire range within the area behind the signs and access is restricted during operations. The Bolanos
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Conservation Area is remote, difficult to access, limited to use by hikers and hunters, and management is
minimal (GDAWR 2006). Therefore, there would be less than significant impacts to management or
conservation values of terrestrial conservation areas with implementation of Alternative 4.
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, applicable elements of the
SIP, and 1-year post-construction monitoring to evaluate effectiveness of HACCP, 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 4 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 4.
Special-Status Species: Federal ESA-Listed and Proposed Species
MARIANA FRUIT BAT. The assessment of noise levels associated with the proposed HG Range at
Andersen South was previously discussed in Section 5.1.8.2. 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).
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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 (Manci et al. 1988; USFWS 1992; Krausman et al.
1993; Bowles 1995). 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.
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), N. Johnson observed flying fruit bats
avoid 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
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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 1,507 acres (610 ha) of recovery habitat in the vicinity of Alternative 4
(Table 5.4.8-5).
Table 5.4.8-5. Noise Levels overlying Mariana Fruit Bat Recovery Habitat
(acres [ha]) with Implementation of LFTRC Alternative 4
60-64 dB ADNL
734.4
(297.2)

65-74 dB ADNL
614.3
(248.6)

75-85+ dB ADNL
158.0
(63.9)

Total
1,506.7
(609.7)

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 1,507 acres (610 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.
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, applicable elements of the SIP, and 1-year post-construction
monitoring to evaluate effectiveness of HACCP, the potential for the introduction of new or spread of
existing non-native species on Guam during the operation of Alternative 4 is considered unlikely.
Therefore, there would be less than significant impacts to the Mariana fruit bat with implementation of
proposed operational activities associated with Alternative 4.
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 4, there would be no impact to these species. If the species are reintroduced and exposed to
LFTRC operational activities under Alternative 4, they may be disturbed.
MARIANA SWIFTLET. Based on surveys conducted for this SEIS, swiftlets were observed within the
vicinity of the proposed ranges or within the modeled noise contours associated with the proposed ranges
under Alternative 4 (see Figure 5.4.8-2b). Swiftlets would continue to forage within the extensive
foraging habitat to the north, west, and east of the proposed range areas, and areas in the vicinity of the
nest/roost caves on NAVMAG and the drainages of the Mahlac, Maagas, and Talofofo rivers (see Figures
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5.2.8-1 and 5.2.8-3). The proposed range operations would not impact regional insect populations that are
the prey base for the swiftlet. In addition, swiftlets are generally more actively foraging in the early
morning and late evenings before and after proposed range operations. As swiftlets do not have a history
of being hunted, they would not have the same aversion to gunfire that Mariana fruit bats have, and
therefore may not avoid areas of live-fire range operations. Proposed range operations and associated
noise would not impact the swiftlet nesting/roosting caves approximately 1 mile (1.6 km) to the east of
the proposed range in the northern portion of the Alternative 4 action area, and the nest caves would not
be within the modeled noise contours associated with the proposed ranges. Therefore, given the extensive
remaining foraging habitat within the surrounding areas that would still be available for foraging, and that
swiftlets would still forage in the mornings and evenings before and after range operations, there would
be less than significant impacts to the Mariana swiftlet due to proposed range operations under
Alternative 4.
MARIANA COMMON MOORHEN. The modeled 55 dB ADNL noise contour overlies a pond to the east of
the proposed range in the northern portion of the Alternative 4 action area (see Figure 5.4.8-2a). However,
the low modeled noise level that may occur within the vicinity of the pond (i.e., 55 dB ADNL is
approximately equal to ambient noise levels; see Section 3.4, Noise), there would be less than significant
impacts to Mariana common moorhens with implementation of the proposed range operations under
Alternative 4.
For the southern ranges under Alternative 4, the modeled 55 dB ADNL noise contour overlies the
southern portion of Fena Valley Reservoir. However, moorhens primarily use the northern portion of the
reservoir, near the spillway, for nesting, feeding and resting (Brooke and Grimm 2008; Brindock 2012).
Given the low modeled noise level that may occur within the southern portion of the reservoir (i.e., 55 dB
ADNL is approximately equal to ambient noise levels; see Section 3.4, Noise), and that moorhens
predominantly use the northern portion of the reservoir that would be outside the 55-dB contour, there
would be less than significant impacts to Mariana common moorhens with implementation of the
proposed range operations under Alternative 4.
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.
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).
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
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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 training operations (USFWS 2010a).
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 4.
SERIANTHES TREE. Serianthes does not occur within the Alternative 4 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
4.
TABERNAEMONTANA ROTENSIS AND CYCAS MICRONESICA. 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
T. rotensis and C. micronesica would be less than significant. There would be no other impacts to T.
rotensis and C. micronesica with implementation of the proposed range operations associated with
Alternative 4.
Special-Status Species: Guam-Listed and SOGCN
PACIFIC SLENDER-TOED GECKO. 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 2.6), potential impacts from range-related wildfires on the Pacific slendertoed gecko would be less than significant. There would be no other impacts to the Pacific slender-toed
gecko with implementation of the proposed range operations associated with Alternative 4.
MERRILLIODENDRON MEGACARPUM. 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 M. megacarpum
would be less than significant. There would be no other impacts to M. megacarpum with implementation
of the proposed range operations associated with Alternative 4.
5.4.9

Marine Biological Resources

5.4.9.1

Affected Environment

As there are no in-water construction, dredging, or training activities and/or land-based construction
activities under the proposed NAVMAG (L-Shaped) alternative that would affect the marine
environment, the affected environment for marine biological resources under this alternative would
remain unchanged.
5.4.9.2

Environmental Consequences

There are no in-water construction, dredging, or training activities and/or land-based construction
activities proposed under the NAVMAG (L-Shaped) alternative that would directly affect the marine
environment. Therefore, no direct or indirect impacts are expected.
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Scoping comments noted concern regarding the possibility that contamination could migrate from the
ranges through stormwater runoff. However, as discussed in Section 5.4.2, 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 3-210-10]
and Section 438 of the EISA, range maintenance BMPs, and pollution prevention plans during
operations).
5.4.10

Cultural Resources

5.4.10.1 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 4. The Alternative 4 area,
also known as NAVMAG (L-Shaped), is situated on the south-central portion of Guam and includes land
within the NAVMAG and lands to the west and to the southeast of the NAVMAG. As early as December
1944, miles of roads and magazines were constructed at the NAVMAG and the area was commissioned
on February 22, 1945 (Mason Architects and Weitze Research 2009). During a limited expansion in the
Korean conflict of the early 1950s, most of the present main administration buildings and many of the
magazines in what was known as the Naval Magazine or NAVMAG were designed and built as part of
the permanent base development program for Guam.
The affected environment for cultural resources associated with Alternative 4 is consistent with the
affected environment description in the 2010 Final EIS (Volume 2, Chapter 12: Cultural Resources,
Section 12.1.5.1: Naval Munitions Site, pages 12-33 to 12-37). 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.
Portions of the Alternative 4 PDIA and PIIA were surveyed for the presence of cultural resources for the
original proposed action (2010 Final EIS). Those and other previous investigations in the area included
archaeological surveys (Tuggle 1993; Hunter-Anderson 1994; Craib and Nees 1998; Henry et al. 1999;
Allen et al. 2002; Hunter-Anderson and Moore 2002; Dixon et al. 2004; and Welch 2010), architectural
inventories (Mason Architects and Weitze Research 2010; Welch 2010), and TCP studies (Griffin et al.
2010). Additional investigations conducted for this SEIS included intensive cultural resource inventories
conducted for PDIA and reconnaissance inventories in PIIA for this SEIS (Dixon et al. 2015a, 2015b).
Note that due to changes in the alternative as a result of the SEIS planning process, 71.8 acres (29 ha) in
the PDIA and 182.53 acres (73.87 ha) in the PIIA were added for Alternative 4 after the surveys were
conducted. These 254.3 acres (102.87 ha) were examined through historic materials, aerials, and a
comparison with adjacent areas to assess impacts to cultural resources. Collectively, these investigations
provide the comprehensive inventory of cultural resources for Alternative 4.
As described in Section 5.1.10.1, the HG Range would be located at Andersen South under all of the
LFTRC alternatives. This area was previously surveyed at an intensive level (Welch 2010; Dixon et al.
2011a).
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During October through 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 Navy’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.
Cultural Resources in the Alternative 4 PDIA
Alternative 4 would involve the construction of individual ranges, support buildings, munitions magazine
relocation area, and access roads (see Figure 2.5-5). This construction area comprises the PDIA.
Table 5.4.10-1 lists 13 known archaeological sites located within the Alternative 4 PDIA within the
NAVMAG. Eleven sites, including sites with latte sets, rockshelters, WWII military sites, and artifact
scatters, are eligible for listing in the NRHP. Two sites, consisting of a WWII-era American military
concrete slab and a small Latte Period artifact scatter, are not considered eligible for listing in the NRHP.
No historic properties have been identified in the PDIA of the proposed HG Range at Andersen South.
Table 5.4.10-1. Archaeological Sites within the Alternative 4 PDIA
GHPI
Number1

Temporary
Site Number/
Map Number*

66-02-0145A

29*

66-02-0145B

30*

66-02-1659

496*

66-02-1660

497*

Site Type
West Bonya
Latte Complex
East Bonya Latte
Complex
Trenches and
foxholes2
Latte set and
rockshelter
complex2

Period**
Pre-Contact/Latte
Pre-Contact/Latte
WWII Japanese
Military Occupation
Pre-Contact/Latte

31/555*

Foxhole, cave2

WWII Japanese
Military Occupation

32/556*

Rockshelter2

Pre-Contact/Latte

587*

Latte cluster

Pre-Contact/Latte

66-08-2628

T-TA-002

Latte set partial2

Pre-Contact/Latte

66-08-2629

T-TA-004

Latte set

Pre-Contact/Latte

66-08-2630

T-TA-005

Artifact scatter2

Pre-Contact/Latte

66-08-2632

T-TA-031

Artifact scatter2

Pre-Contact/Latte
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Reference
Craib and
Yoklavich 1997
Craib and
Yoklavich 1997
Allen et al.
2002
Allen et al.
2002
Henry et al.
1999
Henry et al.
1999
Henry et al.
1999
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015a

NRHP
Eligible?

NRHP
Criteria

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

Table 5.4.10-1. Archaeological Sites within the Alternative 4 PDIA
GHPI
Number1

Temporary
Site Number/
Map Number*

Site Type

Period**

T-TA-047

Artifact scatter2

Pre-Contact/Latte

OA-8/808*

Concrete slab

Post-WWII/Second
American
Territorial

66-08-2759

Reference
Dixon et al.
2015a
HunterAnderson and
Moore 2002

NRHP
Eligible?

NRHP
Criteria

No

NA

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.
Notes: 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.
*Welch et al. 2009.
** Revised to match Guam GHPI forms dated May 28, 2014.
***The Guam SHPO concurs with this recommendation (Guam SHPO correspondence dated August 22, 2013 [RC20130853]).

Table 5.4.10-2 lists the 11 known structures and buildings located within the Alternative 4 PDIA. All of
these structures and buildings are covered under the 2006 Program Comment for World War II and Cold
War Era Ammunitions Storage Facilities (ACHP 2006).
Table 5.4.10-2. Summary of Architectural Properties Located within the Alternative 4 PDIA
Building/Structure
Type

Location

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

Date of
Construction

NRHP Eligible?

ARMCO Magazines

NAVMAG

2

1944 to 1945

Covered under
Program Comment

Magazine Fuse
Detonator (Facility
No. 454NM)

NAVMAG

1

1952

Covered under
Program Comment

Revetments

NAVMAG

7

1944 to 1945

Quonset Hut Style
Magazine

NAVMAG

1

Post-1946

Covered under
Program Comment
Covered under
Program Comment

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

No TCPs have been identified in the PDIA for Alternative 4.
Cultural Resources in the Alternative 4 PIIA
The PIIA comprises SDZs for the LFTRC and HG ranges and associated areas potentially affected by
increases in noise. It includes no locations of potential direct impact due to construction. Table 5.4.10-3
summarizes the 248 known archaeological sites located within the Alternative 4 PIIA. There are 219
NRHP-eligible sites, including artifact scatters, latte sites, rockshelters, and historic military features.
Twenty-seven sites have not been evaluated for listing in the NRHP and two sites are considered not
eligible for listing in the NRHP. Should this alternative be selected, final assessments would be
determined consistent with the procedures outlined in the 2011 PA.
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Table 5.4.10-3. Summary of Archaeological Sites and Potential TCPs Known to be Located within the
Alternative 4 PIIA
Site Type
Pre-Contact Artifact Scatters
Pre-Contact Artifact Scatters
Pre-Contact Artifact Scatters
Mixed Component Artifact
Scatters
Chiseled Steps
Mortars
Historic Artifact Scatters

Mixed Component Artifact
Scatters

Historic Artifacts Scatters
Historic Artifacts Scatters
Latte Sites
Latte Sites
Latte Sites

Mixed Component Latte Site

Rockshelters/Caves
Rockshelters/Caves
Rockshelters/Caves

Japanese Defenses
Historic Features
Historic Features
Cave with pictographs
Pre-Contact Features

Potential TCP

Pre-Contact
Pre-Contact
Pre-Contact

Number of Sites of this
Type in Impact Area
33
16
1

NRHP
Eligible?
Yes
Not Evaluated
No

NRHP
Criteria
D
NA
NA

Mixed Component

4

Yes

D

Pre-Contact
Pre-Contact/Latte
Post WWII/Second
American Territorial
Latte/Spanish
Missionization
Period/Chamorro
Spanish Wars, WWII
Japanese Military
Occupation
WWII Japanese Military
Occupation
WWII Japanese Military
Occupation
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Spanish
Missionization
Period/Chamorro
Spanish Wars
Pre-Contact/Latte/WWII
Japanese Military
Occupation/PostWWII/Second American
Territorial
Pre-Contact/Latte
Mixed Component
WWII Japanese Military
Occupation/PostWWII/Second American
Territorial
WWII Japanese Military
Occupation
Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial
Pre-Contact/Latte
Pre-Contact/Latte

1
1

Yes
Yes

D
D

7

Yes

D

1

Not Evaluated

NA

1

Yes

D

1

Not Evaluated

NA

94
9

Yes
Not Evaluated

D
NA

7

Yes

D

6

Yes

D

44
10

Yes
Yes

D
D

3

Yes

D

4

Yes

D

1

Yes

D

1

No

NA

1
2

Yes
Yes

C, D
D

6

Yes^

A

Period

Pre-Contact/Latte, Post
WWII/Second
American Territorial,
Organic Act/Home
Rule/Economic
Development

Legend:

NRHP = National Register of Historic Places; NA=not applicable; NRHP criterion D = eligible for potential to yield information
important in prehistory or history
Note: ** Revised to match Guam GHPI forms dated May 28, 2014.
^ Eligibility of this site has not been fully determined. However, for the purpose of this analysis, it is assumed eligible.
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There are 56 architectural properties, constructed between 1944 and 2007, located within the PIIA for
Alternative 4 (Table 5.4.10-4). These buildings and structures are primarily associated with WWII and
Cold War-era ammunition storage and support facilities. Forty-one of the structures are ammunition
storage facilities covered under the Program Comment for World War II and Cold War Era Ammunition
Storage Facilities (ACHP 2006; see Chapter 3.10.3 for more information on the Program Comment).
Eleven buildings and structures greater than 50 years in age have not been evaluated. Four structures are
less than 50 years old and do not meet the exceptional significance threshold required under NRHP
Criteria Consideration G. Should this alternative be selected, final assessments would be determined
consistent with the procedures outlined in the 2011 PA.
Table 5.4.10-4. Summary of Architectural Properties Located within the Alternative 4 PIIA
Building/Structure
Type

Location

ARMCO Magazines
Explosive Truck
Holding Yard
(Facility Nos. 629639)/Map No. 34*
Inert Storehouse
(Facility No. 309NM
& 310NM)/Map No.
37*
Open Storage Areas/
Revetments
Complex (Facility
Nos. 612, 614, 616,
617, 618, 619, 620,
621,622, 623,
624)/Map No. 43*
Revetments
High Explosive
Magazines (Facility
Nos. 435-437)/Map
No. 1053*
Ammunition
Rework Overhaul
(Facility No.
779NM)
EOD Crew Blast
Shelter (Facility No.
862NM)
Utility Building
(Facility No.
840NM)
Close Quarter Battle
Breach Training
(Facility No.
640NM)

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

Date of
Construction

NRHP Eligible?

NAVMAG

4

1944 to 1945

Covered under
Program Comment

NAVMAG

11

1944 to 1945

Not Evaluated

NAVMAG

2

1949

Covered under
Program Comment

NAVMAG

11

1944 to 1945

Covered under
Program Comment

NAVMAG

21

1944 to 1945

Covered under
Program Comment

NAVMAG

3

1952

Covered under
Program Comment

NAVMAG

1

1965

No

NAVMAG

1

1976

No

NAVMAG

1

1969

No

NAVMAG

1

1997

No

Six potential TCPs have been identified in the PIIA for this alternative. They include Bona Springs,
Alifan Peak, Almagosa Springs, Dobo Springs, Almagosa Mountain, and a high density area of latte sites
(Griffin et al. 2010).
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5.4.10.2 Environmental Consequences
Construction
Construction activities of Alternative 4 have the potential to affect historic properties and impact
culturally important natural resources. Final determinations of effect would follow the procedures
outlined 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, relocated magazine, and utilities would occur in NAVMAG
and east of NAVMAG (see Figure 2.5-5). Given the substantial development anticipated in the PDIA, it is
assumed for purposes of this analysis that 100% of the area would be disturbed. Nevertheless, design
alternatives to avoid and minimize adverse effects would be considered, consistent with procedures in the
2011 PA. No construction would occur in the PIIA. Excavation and soil removal associated with the
construction of Alternative 4 could adversely directly affect 11 known historic properties, including PreContact artifact scatters, sites containing latte components, and WWII military sites (see Table 5.4.10-1).
Seven of the historic properties are located within both the PDIA and the PIIA. Direct impacts to these
sites would only occur to the portion within the PDIA. Based on an examination of previous
investigations and predictive modeling, there is a low potential for NRHP-eligible sites in the 71.8 acres
(29 ha) of unsurveyed areas within the PDIA. If this alternative were selected, final assessments would be
determined consistent with the procedures in the 2011 PA.
Construction associated with Alternative 4 may also require the demolition of architectural properties. All
of the buildings and structures are covered under the Program Comment for World War II and Cold War
Era (1939-1974) Ammunition Storage Facilities (ACHP 2006), which resolves NHPA Section 106
requirements for their demolition.
Construction activities associated with Alternative 4 have the potential to directly impact culturally
important natural resources. The project would require the removal of limestone forest and savanna
vegetation where culturally important natural resources may be located. 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 4 The modification or replacement of existing
overhead electrical utilities under Alternative 4 would not affect any known cultural resources. 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 4 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 4.
The potential for direct effects within the SDZ would be limited to the risk of strikes from stray rounds
during Alternative 4 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. Additionally, if a stray round were to escape the range, the chance of it hitting a historic property is
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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 4 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 4, small arms live-fire noise would be audible near 40
NRHP-eligible sites, 20 unevaluated sites, one not eligible site and two potential TCPs (Bona Springs and
Alifan peak) that are located within the expanded noise contours (Table 5.4.10-5). Average noise levels
during range operations are projected to increase from current levels of approximately 45 dB to between
65 dB and 85 dB ADNL (see Section 5.4.4, Noise). Thirty-two of the sites are Pre-Contact artifact
scatters or features, rockshelters/caves, and historic military features, while 29 sites contain latte
components. Auditory impacts associated with range operations would not adversely affect the integrity
of the NRHP-eligible artifact scatters, historic military features, or other historic remains. Changes to the
setting of the 29 sites (24 eligible for listing in the NRHP and 5 unevaluated) with latte components could
be adverse. There may also be an effect to two potential TCPs. Final determinations of effect would
follow the procedures in the 2011 PA.
Table 5.4.10-5. Summary of Archaeological Sites and Potential TCPs Potentially Affected by Noise
Site Type
Pre-Contact Artifact Scatters
Pre-Contact Artifact Scatters
Historic Artifact Scatters
Latte Sites
Latte Sites
Rockshelters/Caves

Rockshelters/Caves

Japanese Defenses
Historic Features
Historic Features
Pre-Contact Features

Potential TCP

Period
Pre-Contact/Latte
Pre-Contact/Latte
Post-WWII/Second
American Territorial
Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
WWII Japanese
Military
Occupation/PostWWII/Second
American Territorial
WWII Japanese
Military Occupation
Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial
Pre-Contact/Latte
Pre-Contact/Latte, Post
WWII/Second
American Territorial,
Organic Act/Home
Rule/Economic
Development

Number of Sites of this
Type in Impact Area
3
15

NRHP
Eligible?
Yes
Not Evaluated

NRHP
Criteria
D
NA

1

Yes

D

24
5
2

Yes
Not Evaluated
Yes

D
NA
D

5

Yes

D

2

Yes

D

2

Yes

D

1

No

NA

1

Yes

D

2

Yes^

A

Notes: ^ Eligibility of this site has not been fully determined. However, for the purpose of this analysis, it is assumed eligible.
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Similar to historic military sites, noise associated with range operations is not likely to adversely affect
the integrity of ammunition storage support facilities. Therefore, no indirect effects are anticipated to
buildings and structures from changes in noise levels. No indirect adverse effects from visual intrusions
associated with Alternative 3 are anticipated, as the ranges are within an existing military operations area
and the action would not involve a change in visual setting.
Access to all sites within the PIIA would be restricted during range operations; however, most of these
sites are located within areas that currently have limited access due to operations at NAVMAG or their
remote locations. Members of the public have requested to visit Almagosa Springs and other areas of
NAVMAG in the past and there is a process to access certain areas. Therefore, indirect impacts could
result from additional restriction on access to four potential TCPs (Almagosa Springs, Dobo Springs,
Almagosa Mountain, and a high density area of latte sites). The 2011 PA requires development of plans
for regular public access to historic properties for DoD-controlled lands on Guam, subject to
considerations including but not limited to public interest, public safety concerns and protocols,
installation security, and emergency situations.
Summary of Impacts and Potential Mitigation Measures
Implementation of Alternative 4 could cause direct, adverse effects to 11 known NRHP-eligible
archaeological sites. Potential indirect adverse effects could occur to 24 NRHP-eligible archaeological
sites with latte components. Undetermined effects could occur to five unevaluated archaeological sites
with latte components and two potential TCPs. Four potential TCPs could also be indirectly impacted by
reduced accessibility. In addition, culturally important natural resources could be directly impacted due to
removal of limestone forest and savanna vegetation. If this alternative were selected, final assessments
would be determined consistent with the procedures identified in the 2011 PA.
Adverse effects that could occur from construction and operation under this alternative would be less than
under than under Alternative 5 (the greatest effects from construction would occur under Alternative 5,
and the greatest effects from operation would occur under Alternative 5). Refer to Section 5.7, Table 5.71 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. Broadly, the 2011 PA includes processes to share information, consider views
of the public, and develop mitigation measures when historic properties are adversely affected. The 2011
PA provides measures for mitigating adverse effects to NRHP-eligible or listed archaeological sites,
consulting on new projects and initiating additional identification efforts, and resolving impacts due to
loss of access to areas of cultural importance 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. During October
through December 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. The TRRA provides information on
potential adverse effects resulting from the construction and operation of the LFTRC alternative 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 a
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.

5-305

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

To the degree possible, impacts to historic properties and 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 5.4.10-6 presents potential
mitigation measures to resolve adverse effects to historic properties and reduce impacts to cultural
resources resulting from the implementation of Alternative 4. With the implementation of these measures
and processes as outlined in the 2011 PA, it is expected that direct and indirect, short-and long-term
impacts would be reduced to a level below significance.
Table 5.4.10-6. Potential Mitigation Measures for Alternative 4 for Adverse Effects (NHPA)
and Impacts to Other Cultural Resources (NEPA)
NHPA Effects
Potential direct adverse effects to 11 historic
properties NRHP-eligible archaeological sites from
construction and potential indirect adverse effects to
24 historic properties from changes in use that
degrade site integrity.
Potential indirect effects to four potential TCPs
from restricted access.

Undetermined effects to five unevaluated sites and
two potential TCPs.
NEPA Impacts

Potential impacts to culturally important natural
resources.

5.4.11

Mitigation
Development and implementation of the RMP to
identify specific measures to avoid, minimize, and
mitigate direct and indirect adverse effects to historic
properties.
Development of an RMP would include consideration of
options for access that considers public interest, public
safety, and installation security for access to these
possible culturally sensitive locations.
If this alternative is selected in the ROD, unevaluated
properties that may be affected would be evaluated
consistent with the 2011 PA. If determined eligible for
listing in the NRHP, appropriate mitigation measures
would be developed to resolve any adverse effects.
Mitigation
Through the 2011 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.

Visual Resources

5.4.11.1 Affected Environment
The 2010 Final EIS describes the proposed activities at NAVMAG (Volume 2, Chapter 2: Proposed
Action and Alternatives, Section 2.3.1: Requirements, page 2-49). Although Alternative 4 differs from the
2010 Final EIS activities at NAVMAG, the potentially affected visual environment and the visual
resources themselves would remain the same. A list and description of visual resources at the NAVMAG
is provided in the 2010 Final EIS (Volume 2, Chapter 13: Visual Resources, Section 13.1.4.1: Naval
Munitions Site, pages 13-54 to 13-57). See Section 4.3.11 for a summary of the visual resources at
NAVMAG.
5.4.11.2 Environmental Consequences
Similar to Alternative 3, this alternative would involve construction of a live-fire range and a range
maintenance building 3 miles (5 km) north of Mount Lamlam and 4 miles (6 km) north of the publicly
accessible Jumullong Manglo Overlook. The Alternative 4 facilities may be visible from the public areas
as well as from the trails leading up to them. Unlike Alternative 3, the remaining live-fire range facilities
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would be located east of NAVMAG, on land that would be acquired. These facilities would not be visible
from the aforementioned publicly accessible areas.
Construction
During construction, activities and equipment would temporarily cause view obstructions where
recognized views currently exist. The visual impacts during the construction phase would be temporary
and less than significant.
Operation
The Alternative 4 facilities may be visible from Jumullong Manglo Overlook, as well as from the trails
leading up to the Overlook near the top of Mount Lamlam, a National Natural Landmark. The elevations
of both Mount Lamlam (the highest point on Guam) and Jumullong Manglo Overlook could result in the
ability to see portions of the 1 mile (2 km) of new roadways, areas of removed vegetation and cut/fill
features, and earthen berms, as well as some of the proposed structures such as some of the 66 relocated
ordnance magazines.
The impact on visual resources would be significant. However, because fewer facilities are proposed at
the northern end of NAVMAG, this alternative’s impact on visual resources, although still significant,
would be less than that of Alternative 3. Potential mitigation measures to reduce this impact to less than
significant are the following:


To maintain the existing visual appearance, land clearing and grading should be minimized to the
extent possible on lands proposed for range uses.



Minimize impact by using native flora to create a natural-appearing “screen” around the cleared
range areas, outside of the firebreaks/perimeter roads.

Alternative 4 would have a greater impact to visual resources than Alternatives 1, 2, and 5 because of the
potential long-term ability to see the new structures from public viewing areas. Alternative 4 would have
a lesser impact than Alternative 3, because fewer of the proposed roadway and ordnance magazines
would be visible.
5.4.12

Ground Transportation

5.4.12.1 Affected Environment
The affected environment for ground transportation resources associated with the NAVMAG (L-Shaped)
LFTRC alternative includes transportation facilities internal to the site (range roadways and
intersections). This section discusses existing conditions and assesses how Alternative 4 would potentially
affect transportation conditions for roadways and intersections internal to the site. Impacts to off-base
(external) roadways and intersections are summarized in Section 6.1 of this SEIS.
5.4.12.2 Environmental Consequences
Construction
Potential construction impacts to ground transportation under Alternative 4 would be the same as those
described in Section 4.2.12.2 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.
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Operation
Proposed access to Alternative 4 would be from the existing NAVMAG Main Gate located on Route 5.
The proposed Alternative 4 would have ranges and facilities in two locations. This would reduce the
efficiency in both range maintenance and management, and would result in additional travel between the
two areas. The MPMG and Range Maintenance Building would be in the same location as Alternative 3.
All other ranges would be located on non-federal property east of the NAVMAG site. Existing roadways
would be used wherever possible. However, this alternative requires the construction of an access road to
allow all-weather operations. A total of 3.0 miles (5.0 km) of internal roadways would be required to
support LFTRC operations.
Traffic generated by Marine Corps training activity is discussed in Section 5.2.12.2 and summarized in
Tables 5.1.12-1 and 5.1.12-2. This traffic represents the maximum potential adverse effect for traffic.
Potential operational impacts for Alternative 4 would be the same as those described in Section 5.1.12.2
for Alternative 1; there would be no direct, long-term significant impacts to internal (range) roadway
segments or intersections.
5.4.13

Marine Transportation

5.4.13.1 Affected Environment
The NAVMAG (L-Shaped) LFTRC alternative and SDZ do not extend over open waters used by vessels.
Thus, there is no marine transportation in the proposed area.
5.4.13.2 Environmental Consequences
Implementation of Alternative 4 would not impact open waters used by vessels. Therefore, it is expected
that there would be no impact to marine transportation due to the construction and operation of
Alternative 4.
5.4.14

Utilities

5.4.14.1 Affected Environment
Existing utilities in the vicinity of the proposed HG Range are the same as discussed in Section 5.1.14.1
for Alternative 1.
Alternative 4 is essentially a combination of Alternatives 2 and 3, with the LFTRC ranges split between
the existing NAVMAG area and private lands to the east of the current NAVMAG area.
Electrical Power
The electrical utility that would be near the proposed NAVMAG (L-Shaped) LFTRC Alternative 4 site
consists of an existing local GPA power distribution system buried underground in the existing Dandan
Road (at the beginning of the proposed new access road), and the DON power distribution system at the
NAVMAG complex. The GPA system includes buried power lines and manholes along Dandan Road.
This distribution system primarily serves the Dandan communication installation and the Layon Landfill.
The DoD distribution system includes electrical lines and transformers serving the existing NAVMAG
area, including the water treatment plant and Fena Reservoir.
Potable Water
The potable water system near the proposed Alternative 4 site includes a local GWA water distribution
system buried underground in the existing Dandan Road as described in Section 5.2.14 (Alternative 2)
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and a local DoD water distribution system on the existing NAVMAG property as described in
Section 5.3.14 (Alternative 3).
Wastewater
The wastewater utility near Alternative 4 consists of an existing GWA underground wastewater collection
system in the existing Dandan Road (at the beginning of the proposed new access road) and DoD
wastewater collection systems buried underground in the existing NAVMAG area.
Solid Waste
There are no solid waste facilities near Alternative 4. The GovGuam landfill is located on Dandan Road,
past the beginning of the proposed new LFTRC access road. Dandan Road is the primary haul route for
trash trucks going to this landfill. Solid waste from the existing NAVMAG facilities is collected,
processed, and disposed by contractors for JRM.
Information Technology and Communications
There is existing DoD IT/COMM infrastructure near Alternative 4 at the existing NAVMAG property.
There are buried commercial IT/COMM lines along Dandan Road, but none near the proposed LFTRC.
5.4.14.2 Environmental Consequences
Potential impacts to existing utilities from operation of the HG Range would be the same as discussed in
Section 5.1.14.2 for Alternative 1.
Electrical Power
The proposed electrical system improvements for Alternative 4, as described in Sections 2.5.4.4 and
2.5.4.6 (for HG Range), have been developed to meet the requirements for the proposed action. The
electrical power requirements of the LFTRC facilities would be small (less than 50 kW) and thus have
minimal long-term impact on the current system or current power customers. During construction, shortterm power outages could occur while new power lines are connected to existing power lines, but they are
expected to be only about 2 hours.
The short- and long-term, direct impact of LFTRC Alternative 4 on the electrical utility would be less
than significant during both construction and operation.
Potable Water
The proposed water system improvements for Alternative 4 as described in Sections 2.5.4.4 and 2.5.4.6
(for HG Range) have been developed to meet the requirements for the proposed action. The KD Rifle/KD
Pistol Range Administrative Building is the only facility on the east side of Alternative 4 requiring
potable water service. The demand of this facility would be small, estimated at a portion of the total
LFTRC average daily demand of 26,520 gallons per day (100,389 liters per day). Therefore, less than
significant long-term, direct impact would occur to the current GWA system. During construction, shortterm, minor water service outages could occur as new water lines are connected to existing water lines.
With careful planning, these potential outages would be minimized.
For Alternative 4, the new water service to the LFTRC facilities on NAVMAG property would connect to
the proposed Range Maintenance Building and new fire hydrant. The long-term demand of these LFTRC
connections would also be small, estimated at a portion of the total LFTRC average daily demand of
26,520 gallons per day (100,389 liter per day). Therefore, less than significant long-term, direct impact
would occur to the current DoD water system. During construction, short-term, minor water service
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outages could occur as new water lines are connected to existing water lines. With careful planning, these
potential outages would be minimized.
The short- and long-term, direct impact of LFTRC Alternative 4 to the potable water utilities (both DoD
and GWA) would be less than significant, during both construction and in operation.
Wastewater
The proposed wastewater collection system improvements for Alternative 4, as described in Sections
2.5.4.4 and 2.5.4.6 (for HG Range), have been developed to meet the requirements for the proposed
action. The only LFTRC facilities that would generate wastewater would be the Range Maintenance
Building and the KD Rifle/KD Pistol Range Administrative Building that would have an estimated
wastewater flow less than 0.01 MGd (0.038 MLd). The short- and long-term, direct impacts to the
wastewater utility would be the same as for Alternative 3, as discussed in Section 5.3.14.2.
The short- and long-term impact of LFTRC Alternative 4 to the wastewater utility would be less than
significant, during both construction and operation.
Solid Waste
The proposed solid waste infrastructure improvements for Alternative 4, as described in Sections 2.5.4.4
and 2.5.4.6 (for HG Range), have been developed to meet the requirements for the proposed action. The
short- and long-term, direct impacts to the solid waste utility from Alternative 4 would be the same as for
Alternative 3, as discussed in Section 5.3.14.
The short- and long-term, direct impact of LFTRC Alternative 4 on the solid waste utility would be less
than significant, during both construction and operation.
Information Technology and Communications
The proposed IT/COMM infrastructure improvements for Alternative 4 as described in Section 2.6 have
been developed to meet the requirements for the proposed action. LFTRC Alternative 4 would require
new conduit duct banks consisting of six 4-inch (10-cm) conduits to interconnect the LFTRC range
facilities including the HG Range. There would also be inter-base connectivity required for DoD
IT/COMM, as discussed in Section 2.6. Some of these inter-base connections in the southern part of
Guam would require new rights of way. Installation of these IT/COMM lines could cause short-term
minimal service disruptions to current IT/COMM users. With careful planning, these potential disruptions
would be minimized.
The short- and long-term, direct impact to the IT/COMM infrastructure would be less than significant,
during both construction and operation.
5.4.15

Socioeconomics and General Services

Most issues and impacts associated with socioeconomics and general services 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 issues and impacts associated
with the acquisition of land under Alternative 4 (with the exception of the HG Range, which would not
require land acquisition).
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5.4.15.1 Affected Environment
Table 5.4.15-1 displays baseline data for land that would be acquired for the NAVMAG (L-Shaped)
LFTRC alternative. A total of 974 acres (394 ha) of land would be acquired by the federal government.
Most of the land (695 acres [281 ha]) is privately owned, including at least nine of the 30 lots that would
potentially be acquired. GovGuam owns 205 acres (83 ha) spread over three lots. Eighteen lots that would
be acquired have unknown ownership.
Table 5.4.15-1. Potential Changes due to Land Acquisition
NAVMAG (L-Shaped) - Alternative 4
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)
974 (394)
695 (281)
205 (83)
0
0
74 (30)
Lots
30
3
0
0
9
18

Table 5.4.15-2 shows existing land use in the NAVMAG (L-Shaped) acquisition area. Land use on the
NAVMAG L-Shaped parcel consists of 792 acres (321 ha) of undeveloped land and 182 acres (74 ha) of
conservation land (a portion of the Bolanos Conservation Area), where development is not allowed. The
GBSP land classification for the entire acquisition area is Agriculture. However, as described in Section
5.4.6, Land Use, no current agricultural use was identified. None of the acreage currently has a productive
economic use.
Table 5.4.15-2. Existing Land Use - NAVMAG (L-Shaped) - Alternative 4
Type of Land Use
Total
Undeveloped Site in Natural State
Conservation

Acres (ha)
974 (394)
792 (321)
182 (74)

% Total Acreage
100%
81%
19%

With regard to the affected fiscal environment of Guam, as stated in Section 5.1.15, GovGuam collected a
total of $20.1 million in property tax revenues. These revenues accrue to the GovGuam general fund.

5.4.15.2 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. Specific policies and procedures, including the
Uniform Act, are described in detail in Section 5.1.15.2.
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

5-311

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

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 laws and
regulations, 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,
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 based on conceptual
frameworks such as social disarticulation and cultural marginalization (the deterioration of social
structures, networks, or belief systems), and social and psychological marginalization, stress, and anxiety
(a person’s loss of confidence in society and themselves, feelings of injustice, and reduced social status).
See Appendix D, Section 5.2.2 for more detail.
Individual Owner/Occupants
With regard to economic impacts, if acquisition of privately-owned lots were to occur through negotiated
purchase with the owners, there would be no adverse impact. As required under the Uniform Act, the
purchase would take place at fair market value. Conversely, if the property was acquired through
condemnation the federal government would still be required under the Uniform Act to reimburse the
property owner at the fair market value. Therefore, the land acquisition would not cause an adverse
economic impact to individual landowners.
With regard to sociocultural impacts, this alternative would require the acquisition of 30 separate lots,
including three lots owned by GovGuam. Of the lots required, nine are known to be privately owned and
18 lots have unknown ownership, so up to 27 different private parties could be affected. It is anticipated
that, in all cases, a negotiated sale or lease between the federal government and a willing seller would be
arranged, and there would be no adverse sociocultural impact. In the unlikely event that the land is
acquired through condemnation, it is possible that the individual landowner would potentially consider
the forced sale or lease of property to be an adverse impact (despite being paid fair market value).
Community
With regard to economic impacts, the NAVMAG (L-Shaped) lands are either undeveloped in a natural
state or represent conservation lands (see Table 5.4.15-2), and no current agricultural activities or other
economically productive land uses were identified. Because the land that would be acquired does not
currently have an economically productive use, and the fair market value would account for the highest
and best use, there would be no adverse economic impact.
With regard to sociocultural impacts, the addition of an estimated 974 acres (394 ha) of federal land on
Guam would be considered by some citizens to be an adverse impact due to the current extent of federal
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land that is under DoD custody and control (25.9% of all land on Guam, see Section 5.1.15), which would
increase to 26.6% with acquisition of the NAVMAG (L-Shaped) parcel. However, because of the DON’s
commitment to the concept of “net negative,” 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.
Five recreational sites are located in the vicinity of the NAVMAG (L-Shaped) parcel (See Section 5.4.7
of this SEIS). Four of the five recreational sites are located on NAVMAG and are only open to
installation personnel and their guests. The remaining recreational site, Talofofo Falls Park and Hiking
Trail, is accessible to the public along the existing access road between Route 4 and the Dandan
Communication Site and is not located within the land acquisition boundary. Although access to Talofofo
Falls Park and Hiking Trail may be temporarily affected during construction activities along the access
road, the proposed construction activities along the access road would be short-term in duration, and
associated sociocultural impacts would be less than significant.
Government of Guam
The current 695 acres (281 ha) of land in the NAVMAG (L-Shaped) alternative that are privately owned
are subject to GovGuam property tax. The average per acre value for these parcels is $206,911. The total
tax base for private lands is estimated to be $143.8 million ($206,911 x 695 acres). On this property, land
owners pay an estimated $122,232 in property taxes to GovGuam. Acquisition of this property by the
federal government would represent a loss of 0.6% of FY 2011 GovGuam property tax revenues,
representing an adverse but less than significant impact.
GovGuam owns 205 acres (83 ha) of the land subject to acquisition under this alternative. At present, this
land is not developed, leased or otherwise generating income for GovGuam. As such, either a sale or lease
would generate a small beneficial economic effect (though less than significant in magnitude).
5.4.16

Hazardous Materials and Waste

The current DoD ROI on Guam for hazardous materials and waste in this section includes the DON
property and GovGuam lands proposed for development of an LFTRC. The DON property includes
northwestern portions of the NAVMAG site and an area to the northwest of Fena Valley Reservoir.
GovGuam lands include undeveloped lands located to the east of the southern portion of the NAVMAG
site.
5.4.16.1 Affected Environment
Hazardous Materials and Waste, Contaminated Sites, and Toxic Substances
The affected environment or present conditions at NAVMAG and adjacent GovGuam lands proposed for
live-fire training range development are depicted in Figure 5.4.16-1. The affected areas for Alternative 4
encompass the same areas as Alternative 2 and Alternative 3 and are described in Sections 5.2.16 and
5.3.16 of this SEIS.
5.4.16.2 Environmental Consequences
Hazardous Materials and Wastes
The short-term and long-term environmental impacts associated with the development of an LFTRC
under Alternative 4 would be similar to those described in Section 5.1.16.2 of this SEIS. However,
because the training ranges and associated SDZs would be land based, there would be no direct impacts to
open waters. As described in Section 5.1.16.2, direct and indirect impacts would be less than significant.
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Contaminated Sites and Toxic Substances
Construction and operation of Alternative 4 would occur in the same areas as Alternative 2 and
Alternative 3. Therefore, impacts associated with this alternative would be similar to those described in
Section 5.2.16.2 and Section 5.3.16.2 of this SEIS.
5.4.17

Public Health and Safety

5.4.17.1 Affected Environment
Operational Safety
Currently, no vehicle access exists to the southern portion of the area proposed as the NAVMAG
(L-Shaped) LFTRC alternative. To protect the general public from intentional or accidental entry onto
NAVMAG 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.
A small arms range and sniper range are present on the west-central portion of NAVMAG. In addition, an
emergency demolition range is present in the central portion of NAVMAG, west of the Fena Valley
Reservoir. Both of these ranges are within the SDZ footprint for Alternative 4. Activities at these ranges
are conducted in accordance with SOPs to ensure the safety of range participants and the general public.
The munitions operations and storage area and the emergency demolition range on NAVMAG have
associated ESQD arcs that restrict the construction of inhabited buildings and other non-munitions related
activities, to minimize potential impacts on personnel and the general public from an explosive mishap.
Explosives handling and storage is the primary function within the munitions storage area. Detonation of
UXO in emergency situations is the primary function of the emergency demolition range.
Environmental Health Effects
Noise
Aviation training is limited to four helicopter landing zones at NAVMAG. Landing Zones 1 and 2 are
within proposed SDZs associated with Alternative 4 development. Landing Zone 1 is used in airborne
raid-type training associated with an adjacent breacher house. The overflight of helicopters produces
noise. However, this training is infrequent and occurs at locations within the installation that is a distance
away from populated areas, resulting in no community noise effect. In addition, a small arms range and
sniper range are internal to the installation and do not present a current noise management issue.
Land demolition activities take place at the NAVMAG demolition range in the central portion of the
installation (approximately 4,100 feet [1,250 m] from the closest public boundary). Although individuals
exposed to these noise events may be startled if they are unaware of the source of the noise, the brevity
and relative infrequency of activities does not result in noise contours extending onto adjacent public
lands. Details regarding current noise conditions at NAVMAG are provided in Section 5.4.4.1.
Water Quality
The Fena Valley Reservoir, which is the primary drinking water source for the southern portion of Guam,
is within the NAVMAG boundary. Water quality from the Fena Valley Reservoir and regional springs is
generally high, requiring minimum treatment and chlorination for domestic use. Threats to water quality
include sedimentation from accelerated erosion, eutrophication because of persistent conditions of low
dissolved oxygen, and fecal material contamination from animals (DON 2010a). Section 5.4.2.1 provides
details regarding current quality of potable water sources.
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Hazardous Substances
Management practices and contingency plans for the use, handling, storage, transportation, and
disposition of hazardous substances associated with NAVMAG ensure that 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. U.S. Naval Activities
Site 35 (Tear Gas Burial Site) is situated in the vicinity of the proposed MPMG live-fire training area, but
would not directly affect Alternative 4 development. Contaminants of concern at this site include
polynuclear aromatic hydrocarbons. Land use controls are in place at this site. A small arms range and
sniper range (MMRP Site UXO 3) are present on the west-central portion of NAVMAG. In addition, an
emergency demolition range is present in the central portion of NAVMAG, west of the Fena Valley
Reservoir. Activities at these ranges are conducted in accordance with SOPs to ensure the safety of both
range participants and the general public. The hazardous materials and waste section of this SEIS (see
Section 5.4.16) provides additional details about the status of IRP and MMRP sites.
Unexploded Ordnance
The presence of UXO within Alternative 4 is unknown. However, Guam was an active battlefield during
WWII. As a result of the occupation by Japanese forces and the subsequent assault by Allied/American
forces to retake the island, unexploded military munitions may still remain.
Traffic Incidents
No high crash frequency locations have been identified in the vicinity of Alternative 4.
5.4.17.2 Environmental Consequences
Potential impacts on public health and safety from implementation of Alternative 4 would be similar to
those discussed under Alternative 2.
Operational Safety
Construction Safety
Potential impacts from construction safety would be similar to those discussed for Alternative 2. During
construction activities, a health and safety program would be implemented by the construction contractors
based on industry standards for accident and pollutant release 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.
Operation/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.
SOPs require that before conducting training activities, the general public and non-participating personnel
would be cleared from the area so that the only public health and safety issue would be if a training event
exceeded the safety area boundaries. Risks to public health and safety would be reduced by confirming
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that the training area is clear. 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.
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 to ensure the general public is not endangered by training
activities. Therefore, Alternative 4 would result in no direct or indirect impact on public health and safety
from operations and training activities.
Explosive Safety
Ordnance used at the LFTRC 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. For
the proposed LFTRC under Alternative 4, SDZs were defined for each of the ranges to identify the areas
requiring control of unauthorized access to live-fire training operations. The SDZs established for
Alternative 4 reflect a “worst case 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 direct or indirect impact on public health and safety is
anticipated.
The munitions operations and storage area as well as the emergency demolition range on NAVMAG have
associated ESQD arcs that restrict the construction of inhabited buildings and other non-munitions related
activities, to minimize potential impacts on personnel and the general public from an explosive mishap.
The ESQD arcs overlay Alternative 4 firing positions and the associated SDZs. Because the ESQD arcs
overlay propose live-fire training firing positions and SDZs, a conflict between the current munitions
storage and EOD range activities with the proposed live-fire training activities would occur. However,
munitions magazine relocation is included in Alternative 4 to eliminate this conflict. An explosive safety
review would be needed to ensure compatible development and use. In addition, SDZs for Alternative 4
activities encumber the existing breacher house, sniper range, EOD range, Landing Zones 1 and 2, and a
portion of the non-firing maneuver area, resulting in a safety conflict between the use of these
facilities/areas and the proposed live-fire training activities. Use of these facilities/areas would be
prohibited when Alternative 4 supports live-fire training. The emergency destruction mission of the EOD
range would take precedence over Alternative 4 activities. As part of Alternative 4 development,
munitions magazines would be relocated to eliminate the conflict between proposed Alternative 4
live-fire training locations and existing ESQDs for current NAVMAG mission activities, and the conflict
between SDZs and current NAVMAG facilities/mission areas. Therefore, no significant safety impacts
(direct or indirect) are anticipated if incompatible munitions magazines are relocated.
Environmental Health Effects
Noise
Potential impacts on public health and safety from Alternative 4 noise would be similar to those discussed
for Alternative 2. 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. Noise from Alternative 4 activities (i.e., weapons firing) would be heard on adjacent lands
from the range. Some adjacent lands north and west of Alternative 4 include residential uses. However,
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no people would be exposed to incompatible noise levels (see Section 5.4.4.2 of this SEIS). The sound
generated from Alternative 4 activities would be intermittent (only when training activities occur) and
short term. This potential noise effect would not result in loss of hearing to nearby residents. Based on the
modeled noise for Alternative 4 activities (see Section 5.4.4 of this SEIS), 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 Alternative 2. Water withdrawal would likely increase. However, sustainability practices
would be implemented to reduce the amount of water needed (see Section 5.4.2.2 of this SEIS). The
resulting total annual water withdrawal would be less than the sustainable yield, and monitoring of water
chemistry would identify any emerging issues to ensure no harm to the water supply.
The Fena Valley Reservoir is within the NAVMAG boundary and is the primary drinking water source
for the southern portion of Guam. The reservoir is located southeast of Alternative 4 and is outside
established SDZs for live-fire training activities. The SDZs define the ground area needed to contain
projectiles, fragments, debris, and components resulting from the firing, launching, and/or detonation of
weapons. Because Alternative 4 activities would be contained within the designated SDZs, no direct or
indirect impact on the Fena Valley Reservoir is anticipated.
Because measures would be taken to maintain a sustainable water supply and the Fena Valley Reservoir is
outside the SDZs for the Alternative 4 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
Alternative 2. Implementation of this alternative would result in an increase in the use, handling, storage,
transportation, and disposition of hazardous substances. These activities would be conducted in
accordance with applicable hazardous material and waste regulations, and established BMPs and SOPs to
ensure the health and safety of workers and the general public is maintained. IRP and MMRP
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 receive
regulator concurrence that necessary actions have been 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. Firing ranges would be
designed and constructed so that participating personnel are not exposed to airborne contaminants above
permissible limits. No residential population is located near Alternative 4 on NAVMAG and emissions
migrating off range would likely be much lower than on-site. 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, 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
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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 Alternative 2. 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, and
allows 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.
Traffic Incidents
Potential long-term traffic incident increases would be similar to those discussed under Alternative 2. The
potential for increased traffic incidents would be small (5% increase [see Section 4.1.17.2]). Because no
high crash frequency intersections are located near NAVMAG and the overall potential long-term
increase in the number of traffic accidents as a result of the increase in personnel would be minimal, a less
than significant impact from traffic incidents is anticipated on the health and safety of the citizens of
Guam.
5.4.18

Environmental Justice and the Protection of Children

5.4.18.1 Affected Environment
The affected environment under the NAVMAG (L-Shaped) alternative is considered to be the entire
island of Guam, as discussed in Section 4.1.18.1 of this SEIS. The proposed action under Alternative 4
would occur within the southern region of Guam, as defined in Section 4.1.18.1. The villages of Santa
Rita, Agat, Umatac, Talofofo, and Yona are within this region.
5.4.18.2 Environmental Consequences
Potential impacts to environmental justice populations from the NAVMAG (L-Shaped) alternative would
be 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 proposed
LFTRC Alternative 4, 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.
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Noise
The potential impacts would be the same as Alternative 2.
Recreation
While there are fewer public recreational resources in the south, there are several resources along the
coast as described in Section 5.4.7. Potentially-affected resources include Talofofo Falls Park and Hiking
Trail.
Construction and/or improvement of access roads on non-federal property would be required to reach the
proposed ranges in this alternative. The construction impacts would be temporary and would mostly be
limited to construction and earth-moving equipment on public roadways slowing access to recreational
resources. There are potential direct impacts from firing range noise, which could lessen visitor
enjoyment of publicly-accessible recreational resources in the area of the LFTRC. However the impacts
from Alternative 4 would be less than significant due to the lack of existing recreational resources in the
areas to be potentially acquired.
Land Acquisition
There would be both beneficial and adverse direct and long-term impacts on adjacent and nearby land
uses from the proposed access road/utility easements, as discussed in Section 5.4.6.2, Land and
Submerged Land Use. In addition, there would be short- and long-term, direct and indirect significant
adverse impacts to land ownership if there is an unsolicited sale of privately-owned land to the federal
government for with implementation of Alternative 4. Although there may be landowners who are
interested in selling their land, land ownership impacts are considered significant until negotiations have
been completed. There would also be other relocation activity and land acquisition, or long-term leases
for roadway improvements, to implement this alternative.
Federal regulations regarding land acquisition, such as the DoD’s “net negative” strategy outlined in
Section 5.1.6, mitigate for the economic impacts experienced by individual landowners and occupants due
to land acquisition. 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 and
adverse.
Tier 1: Are there any minority, low-income, or children populations that would be impacted?
Yes, based on the data provided in Section 4.1.18.1, the private landowners are likely to be racial
minorities that live in areas with a higher poverty rate than the U.S.
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
would disproportionately impact children. Therefore, Alternative 4 would not result in disproportionate
land use or socioeconomic impacts to minority and low-income populations or children as a result of land
acquisition.
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Public Health and Safety
The potential impacts would be the same as Alternative 2.

5.5

NORTHWEST FIELD LIVE-FIRE TRAINING COMPLEX - ALTERNATIVE 5

Under Alternative 5, the proposed development of a live-fire training range complex would occur at
NWF. Details about this alternative are provided in Section 2.5.4.5 and the proposed site is illustrated in
Figure 2.5-6.
5.5.1

Geological and Soil Resources

5.5.1.1

Affected Environment

The affected environment for geological and soil resources associated with Alternative 5 is consistent
with the affected environment description in the 2010 Final EIS (Volume 2, Chapter 3: Geological and
Soil Resources, Section 3.1.2: North, pages 3-14 to 3-15), which is summarized below for reference. The
proposed reduction in the number of relocating Marines and dependents under the 2012 Roadmap
Adjustments 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 5 below.
Alternative 5 would be located in a near-level area close to Ritidian Point in the northern edge of Guam’s
limestone structural province (Figure 5.5.1-1). Most of the proposed Alternative 5 footprint stands at an
elevation of 500 feet (152 m) above MSL on the top of the limestone plateau. A series of coastal terraces
drops down gradually to the west. There are steeper cliffs to the east (Figure 5.5.1-2). All construction for
Alternative 5 ranges would take place on the limestone plateau above the cliffs and terraces. The only
parts of the project footprint that lie below the plateau are existing USFWS facilities and the proposed
construction footprint for the relocated USFS facilities. The elevation at the base of the terraces, where
the proposed relocated USFS facilities would be situated, is approximately 60 feet (18 m) MSL. The
existing USFWS facilities are located at an elevation of about 15 feet (5 m) MSL. Project-related
improvements that would extend onto the beach area would consist only of posting a line of warning
signs on the range boundaries and along the beach.
Bedrock underlying the Alternative 5 footprint site is young (Mariana) limestone, the geologic setting for
sinkholes (Section 3.1.1.1). Based on available topographic and field data, seven features have been
preliminarily identified as sinkholes/depressions that may contain sinkholes within, or on the perimeter
of, the proposed Alternative 5 site (Figure 5.5.1-1).
Within the proposed project footprint there are three soil types: Guam Cobbly Clay Loam on the upper
plateau (encompassing some or all of the MPMG, KD Pistol, KD Rifle, and MRF ranges); Ritidian-Rock
Outcrop Complex on the terraces and cliffs down to the beach (encompassing some or all of the MPMG
and Non-standard Small Arms ranges; and Shioya loamy sand on the coastline of the project footprint
(Young 1988). For all the soils at the proposed NWF LFTRC site, runoff is slow and the hazard of water
erosion is slight (Figure 5.5.1-2). 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 5 footprint are identified by USDA as prime farmland (Young 1988).
There is no existing agricultural use, as the area comprises NWF and DOI conservation lands.
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The likelihood for landslides to occur in the project footprint is considered low due to the lack of steep
slopes (see Figure 5.5.1-2). The maximum reported tsunami wave height reached on Guam was
approximately 11.5 feet (3.5 m) MSL in an 1849 tsunami event (GovGuam 2008). The areas proposed for
development of Alternative 5 are much higher than the elevation susceptible to tsunamis. However, the
existing USFWS facilities are at elevation 15 feet (5 m) MSL, just above the maximum recorded range
height of tsunami waves. The Alternative 5 footprint is not subject to liquefaction because it is underlain
by consolidated limestone bedrock that does lose not cohesiveness in response to ground shaking during
an earthquake (see Figure 5.5.1-1). The limestone bedrock in the area of Alternative 5 presents a potential
hazard of surface instability and collapse due to sinkholes.
5.5.1.2

Environmental Consequences

Construction
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 5.5.16.2 of this SEIS (Hazardous Materials and Waste).
Construction impacts associated with the HG Range at Andersen South would be similar to described
under Alternative 1 in Section 5.1.1.2 of this SEIS.
Construction activities for Alternative 5 would be similar to those described for Alternative 1, without
realignment of Route 15. Similar to Alternative 1, there would be no stream re-routing for construction of
Alternative 5. Earthwork would include 2,047,295 yd3 (1,565,270 m3) of cut and 1,932,392 yd3
(1,477,420 m3) of fill, resulting in a net of 114,903 yd3 (87,850 m3) of cut (DON 2103a). Alternative 5
would involve the lowest amount of excavation of all the action alternatives but Alternative 2
(Alternative 3 would involve the greatest; Alternative 2 would require the least). Within the Alternative 5
footprint there are major differences in elevation in the area planned for construction of the MPMG
Range. There would be substantial changes to surface elevation for construction of the MPMG Range
(DON 2013b). Due to the greater differences in elevation in the planned Alternative 5 MPMG Range
area, about 1.5 times as much excavation and fill would be needed overall to construct Alternative 5
compared with Alternative 2. 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 NWF LFTRC Alternative 5 is expected to have a significant direct, long-term impact on
topography. 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. 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 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 114,903 yd3 (87,850 m3) of net cut generated by
construction of the other Alternative 5 ranges would provide sufficient additional fill to supply the need at
the HG Range.
If the existing USFWS facilities are demolished, existing surface elevations would not be changed
substantially, so this component of Alternative 5 would have a less than significant direct, long-term
impact with respect to topography.
Construction for the Alternative 5 ranges and the relocated USFWS facilities would occur in soil and
topographical conditions that are similar to Alternative 1 with respect to the potential for increased soil
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erosion. Under Alternative 5, the same engineering controls required by 22 GAR, Chapter 10 Guam Soil
Erosion and Sediment Control Regulations would be implemented as BMPs to minimize erosion within
the project construction footprint, as for Alternative 1. Similar to Alternative 1, there would be no stream
re-routing involved with construction of Alternative 5.
In addition, construction activities associated with Alternative 5 would comply with the Construction
General Permit. Potential construction-specific stormwater BMPs would be implemented in compliance
with the Construction General Permit. Construction-specific 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. Through compliance with 22 GAR Chapter 10 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 5 (including the relocated USFWS facilities) and possible demolition
of the existing USFWS facilities would be less than significant. In addition, no indirect, short-term
impacts associated with soil erosion are expected.
The soils that would be disturbed by construction of Alternative 5 are not identified as prime farmland
and there is no existing agricultural use. Therefore, disturbance of soil during construction of
Alternative 5 would have no direct or indirect impact to agricultural soils.
There are seven features that may contain sinkholes within, or on the perimeter of, the Alternative 5
footprint (see Figure 5.5.1-1). For any sinkholes discovered before or during construction, 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 sinkhole, 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 since no sinkholes would be
filled that would adversely affect site drainage, no adverse impacts to sinkholes would occur. Therefore,
direct, short-term impacts to sinkholes due to construction of Alternative 5 would be less than significant.
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 consolidated
limestone bedrock underlying Alternative 5 footprint (including the USFWS relocation) is not vulnerable
to liquefaction, and there would not be a change to soil and/or bedrock conditions that would increase
vulnerability to a geologic hazard. If the existing USFWS facilities are demolished, there would be a
temporary potential for site workers to be exposed to hazards associated with a tsunami, should one occur.
As a BMP to minimize such hazards, the contractor would be required to provide a site-specific health
and safety plan that includes notifying workers of the potential tsunami hazard, and communications and
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evacuation procedures to be followed to ensure that all site personnel are alerted to an approaching
tsunami and move to safety. 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.
With implementation of procedures to minimize worker exposure to potential tsunami hazards,
compliance with 22 GAR Chapter 10 § 10106 and adherence to UFC 3-310-04, construction of
Alternative 5 would have less than significant direct and indirect short-term impacts with respect to
geologic hazards.
Operation
Operational impacts associated with the HG Range at Andersen South would be similar to those described
under Alternative 1 in Section 5.1.1.2 of this SEIS.
Operations at the relocated USFWS facilities would be recreational and administrative and as such would
not typically involve activities that would disturb the ground surface, or cause or increase soil erosion. An
erosion control plan would be required for maintenance activities, such as occasional utility maintenance,
to avoid and minimize potential erosion.
Alternative 5 operations and relocated USFWS facilities would not alter topography post construction, so
no direct or indirect impact to topography would occur.
The firing range activities and conditions that may directly cause or increase naturally occurring soil
erosion during the operational phase would similar to Alternative 1 and are described in Section 5.1.1.2 of
this SEIS. Similar to Alternative 1, under Alternative 5 the significant long-term changes to topography
during construction of the MPMG Range are relevant when considering a potential for increase in soil
erosion.
The area of impervious surfaces that would be constructed for the ranges and associated infrastructure
(range buildings, roads, and parking areas) would be approximately 29.6 acres (12.0 ha) total
(Appendix F) including about 28.7 acres (11.6 ha) for Alternative 5 and about 0.9 acre (0.4 ha) for the HG
Range. There would be a minor increase in runoff from the new impervious surface area as compared
with existing conditions. Stormwater infrastructure improvements included as part of the proposed action
would incorporate LID measures and BMPs to minimize soil erosion from increased runoff. Where
possible, stormwater flow paths would continue to mimic pre-development flows through area
topography. During the operations phase, stormwater BMPs that would be implemented to minimize and
control runoff would also minimize soil erosion.
The range complex 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
(estimated at a minimum of 5 year intervals), 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.
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As indicated in the 2010 Final EIS, the NWF project area overlies the Finegayan and Agafa-Gumas
basins 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 (including installation of four wells at the
LFTRC site with associated groundwater sampling and aquifer testing as needed), 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 assessmentto 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.
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.
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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.
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 5
would be minimal and direct and indirect impacts would be less than significant.
With implementation of Marine Corps range management policies and procedures, fire suppression and
potential mitigation measures, and stormwater BMPs (for ranges and ground-disturbing maintenance) less
than significant direct and indirect long-term impacts to soils from erosion would occur due to
Alternative 5 range operations.
No prime farmland is identified within the Alternative 5 project footprint. Therefore, there would be no
direct or indirect long-term impact to agricultural soils as a result of Alternative 5 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 5 operations impacts 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 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 the Alternative 5 site is not vulnerable to
liquefaction. Once constructed, Alternative 5 and the USFWS facilities would be inland and higher than
the elevation prone to tsunamis, so would not be susceptible to inundation. 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 Alternative 5 would have less than significant direct and indirect long-term impacts with
respect to geologic hazards.
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The affected environment for water resources at NWF is described in the 2010 Final EIS (Volume 2,
Chapter 4: Water Resources, Section 4.1.2.1: Andersen AFB, page 4‐25). A summary of site conditions
for Alternative 5 is provided in Appendix F. The affected environment for the HG Range at Andersen
South would be the same as described under Alternative 1 in Section 5.1.2.1 of this SEIS.
Surface Water
As indicated in the 2010 Final EIS, there are no surface water resources in the project area and there are
no 100-year or 500-year flood zones identified within the proposed construction area (Figure 5.5.2-1).
Groundwater
As indicated in the 2010 Final EIS, the NWF project area overlies the Finegayan and Agafa-Gumas
basins of the NGLA. There are several depressions/sinkholes located within and in the vicinity of the
project area (Figure 5.5.2-1).
Nearshore Waters
Nearshore waters around the NWF project site include Ritidian Point and beach. Use of this area is
primarily conservation with the Guam NWR Ritidian Unit being important for biological resources. There
is also recreational use in the area (see Sections 5.5.8, Terrestrial Biological Resources and 5.5.7,
Recreational Resources, respectively, in this SEIS for more information). As indicated in the 2010 Final
EIS, nearshore waters are classified as having M-1 water quality in this area. The SDZ would extend over
nearshore waters, including the USFWS Ritidian Point Reserve (Figure 5.5.2-1).
Wetlands
As discussed in the 2010 Final EIS, there are no wetlands in the project area (Figure 5.5.2-1).
5.5.2.2

Environmental Consequences

Construction
General construction impacts to water resources under Alternative 5 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 5, there would be construction
activities associated with the proposed LFTRC ranges in the NWF and HG Range project areas.
Construction impacts associated with the HG Range at Andersen South would be the same as described
under Alternative 1 in Section 5.1.2.2 of this SEIS.
Similar to Alternative A, Alternative 5 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 5 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 sitespecific 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.
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Surface Water
No buildings/structures would be constructed in the 100-year or 500-year flood zones and no surface
waters are located within or near the proposed construction areas under Alternative 5. 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 5 would result in no short-term impacts to
surface waters.
Groundwater
Construction activities under Alternative 5 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
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 5 would result in less than significant short-term, direct
or indirect impacts to groundwater.
Nearshore Waters
The project area would be located approximately 0.04 mile (0.06 km) from nearshore waters (see
Figure 5.5.2-1). 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 to BMPs, it is
expected that stormwater runoff, sediment, or other pollutants would not discharge to nearshore waters.
Therefore, construction activities associated with Alternative 5 would result in no impacts to nearshore
waters.
Wetlands
No wetlands are located in or near the construction areas associated with Alternative 5. Therefore,
construction activities associated with Alternative 5 would result in no impacts to wetlands.
Operation
Alternative 5 would incorporate the concept of LID in the final planning, design, and permitting of the
stormwater runoff and drainage design 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. Operation impacts associated with the HG Range at Andersen South would be the same as
described under Alternative 1 in Section 5.1.2.2 of this SEIS.
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Under Alternative 5, there would be a minor increase in the area of impervious surface as a result of
training buildings and complexes, which would result in an associated increase in stormwater discharge
intensities and volume. However, increases in stormwater runoff from increased impervious area would
be accommodated through the implementation of LID measures and BMPs. Alternative 5 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 5 would include implementation of the REVA program and range management preventative
measures (i.e., vegetation, pH adjustment, LID). As listed in Section 2.8 of this SEIS, the BMPs would
reduce the potential for contaminants to migrate off-site. In addition, the DoD would investigate
additional technologies that could assist with range design and management to minimize potential
impacts. Available baseline data regarding range site conditions would be reviewed and verified 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 nonpoint source pollutants to meet the same water quality requirements as identified under Alternative A in
Section 4.1.2.2 of this SEIS.
Surface Water
No surface waters are located within the Alternative 5 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,
Alternative 5 would result in no impacts to surface water.
Groundwater
Range operations under Alternative 5 have the potential to leach MCs to the water. However, range
management BMPs would be implemented, as listed in Section 2.8 of this SEIS. As indicated in the 2010
Final EIS, the NWF project area overlies the Finegayan and Agafa-Gumas subbasins 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 (including installation of four wells at the LFTRC site with
associated groundwater sampling and aquifer testing as needed), 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.
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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.
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.
Additionally, the proposed ranges at NWF would be located down-gradient from and approximately 2
miles (3 km) from the nearest active groundwater well (AF-5) (Figure 5.5.2-2). HQMC also
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. The overall flow
of groundwater in this area would not be altered by proposed future pumping rates, groundwater would
not flow towards drinking water production wells. Given stormwater runoff protection measures (i.e.,
implementation of LID, BMPs, operation and maintenance programs) and location of range activities in
relation to active wells, operations associated with Alternative 5 would result in less than significant longterm, direct or indirect impacts to groundwater.
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Nearshore Waters
Under Alternative 5, 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 5.
The SDZ associated with the Alternative 5 LFTRC ranges would overlap nearshore waters by
approximately 3,059 acres (1,238 ha) (see Figure 5.5.2-1). 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 5.
Wetlands
No wetlands are located within or near the proposed operational areas under Alternative 5. Therefore,
operations associated with Alternative 5 would result in no impacts to wetlands.
5.5.3

Air Quality

5.5.3.1

Affected Environment

Because of the proximity to AAFB, ambient air quality conditions around the site for Alternative 5 are
affected primarily by various operational activities occurring at the base from stationary and mobile
emissions sources, including aircraft, vehicles along Route 3A, and various stationary boilers and
generators, as discussed in Section 4.3.3.
5.5.3.2

Environmental Consequences

The construction activities associated with Alternative 5 would be similar to Alternative 1, with the
exception of site location. Therefore, the predicted construction activity annual emissions would be the
same as Alternative 1, as summarized in Table 5.1.3-2, and are well below the significance criterion of
250 tpy.
The hot-spot air quality impacts during both construction and operational phases would be similar to
Alternative 1, as discussed in Section 5.1.3; resulting in less than significant short- and long-term hot-spot
air quality impacts.
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Existing noise levels at NWF are composed of airfield operations in flight tracks going to and from
AAFB, aviation training at NWF, and ground-based training. AAFB’s most recent AICUZ study was
funded by NAVFAC Southwest and was completed in 2014. As discussed in the 2010 Final EIS (Volume
2, Chapter 6: Noise, Section 6.1.2: Affected Environment, pages 6-10), aviation training activities at
NWF include familiarization training and field carrier landing practice for helicopters and airlift
operations by H-60, H-46, H-53, V-22, H-1 and C-130 aircraft. Noise contours from airfield operations
operating from AAFB are shown on Figure 4.1.4-1 in Chapter 4 of this SEIS. Because aircraft operations
at NWF are not frequent, amounting to approximately 80 operations per year, an AICUZ study
specifically for NWF has not been prepared. However, single event SELs due to helicopters operating
directly overhead can reach 94 dBA at 100 feet (30 m) but operations occur in the interior of NWF and
generally attenuate to below 70 dBA at the property line and up to 76 dB with four helicopters operating
simultaneously. A number of flight paths for aircraft operating from AAFB occur over NWF and although
the AICUZ noise contours of 65 dBA or greater do not reach NWF, jet aircraft such as F-22 and F/A-18
operating along these flight tracks can generate single event SELs in excess of 100 dBA. In particular,
departure routes 4RD2 and 4RD3 are about 1 mile (1.6 km) from Ritidian Point and an SEL of up to 101
dBA from an F-22 can be experienced at Ritidian Point.
In addition to aviation training, ground-based training occurs for force protection using pyrotechnics,
ground burst simulators, smoke grenades, and 40-pound cratering charges. Noise levels from these
operations are within Noise Zones 2 and 3 and are confined within NWF. These noise events are
dominated by the demolition charges which are impulsive sounds and generate CDNL of less than 62
dBC at the boundary of NWF. The 2010 Final EIS (Volume 2, Chapter 6: Noise, Section 6.1.2: Affected
Environment, pages 6-11 to 6-12) describes ground-based training in further detail.
5.5.4.2

Environmental Consequences

Construction
Similar to Alternatives 2, 3, and 4, there would be no impact due to construction noise under Alternative 5
because construction activities would be within NWF and away from any sensitive human receptors.
Construction areas along the access road to Ritidian Point would be approximately 0.25 mile (0.4 km)
away from the nearest receptors, a distance that is far enough away from the source of construction noise
such that there would be minimal noise effects on receptors.
Operation
The noise modeling results for Alternative 5 (Army 2013) are shown on Figure 5.5.4-1. Under Alternative
5, the Zone 2 noise contours cover approximately 48 onshore acres (19 ha) beyond the boundaries of DoD
land at NWF or DOI land onto private property near the entrance to the Ritidian Unit of the Guam NWR
and Jinapsan Beach. Offshore, Zone 2 would cover approximately 389 acres (157 ha) but no Zone 3
contours extend offshore. No residents would be affected by Zones 2 and 3 noise levels because there are
no homes located under any of the contours.
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For the NWF alternative, there are no inhabited homes located under the compatible Zone 1 contours as
well. Table 5.5.4-1 lists the Noise Zones and the associated acreage affected within each zone. There are a
few uninhabited homes near Jinapsan Beach, but these homes would be within Noise Zone 1, although
one house appears to be close to Zone 2. Noise contours that result from 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.
Table 5.5.4-1. Noise Exposure within Noise Zones under LFTRC Alternative 5
Noise Zone (dB DNL)1
Noise Zone 2
65 - 69
70 - 74
Total Zone 2
Noise Zone 3
75 - 79
80 - 84
85+
Total Zone 3
Grand Total

Acreage (ha)
On-base2
Off-base
DoD
DOI
Onshore
Offshore

Population
Houses

People

134 (54)
232 (94)
366 (148)

173(70)
55 (22)
228 (92)

45 (18)
3 (1)
48 (19)

315 (127)
74 (30)
389 (157)

0
0
0

0
0
0

190 (77)
116 (47)
186 (75)
492 (199)
858 (347)

33 (13)
6 (2)
0 (0)
39 (15)
267 (107)

0
0
0
0
48 (19)

0
0
0
0
389 (157)

0
0
0
0
0

0
0
0
0
0

Notes: 1 Zone 1 is not listed because all land uses are compatible within Zone 1.
2
On-base includes end-state restricted access areas.
Source: Army 2013, NAVFAC Pacific 2013.

Although there would be noise due to LFTRC activities combined with the existing aviation and groundbased training, noise is modeled independently because noise from each noise source (aircraft, explosives,
and small arms) is estimated using different models for each source. Explosion noise from ground-based
training is estimated using the C-weighted metric, and mathematically it cannot be added to the small
arms noise contours. Qualitatively, none of the noise-generating activities would create incompatible land
use impacts and adversely affect individual human populations. Collectively, the noise-generating
activities would not likely combine to create incompatible land use because noise from each activity is
low at the nearest receptors.
In addition, the nearest noise receptors are located at the base of the cliff, while the noise-generating
activities would be on the bluff above with the land providing a natural sound barrier. However, officially
recognized noise models for small arms range noise are unable to account for the presence of a steep cliff
northwest of the proposed LFTRC. Actual noise levels are anticipated to be 5-15 dBA less than the
modeled noise levels below the cliffline (personal communication, M. Downing, Blue Ridge Research
and Consulting, February 2014).
Under Alternative 5, no people would be impacted by Zone 2 or 3 noise levels because there are no
residences within these zones. Military members assigned to the Pacific Regional Training Center
(PRTC) and Joint Threat Emitter that work and/or live at NWF are not located in Zones 2 or 3 and would
not be exposed to incompatible noise levels. Potential noise effects on Joint Threat Emitter equipment are
under review by DoD. There would be no direct impacts due to live-fire training noise under this
alternative and none of the noise significance criteria stated in the Marine Corps Guidance memo for land
use and noise exposure would be exceeded (Marine Corps 2005). There would be no direct or indirect
impacts because none of the impact assessment criteria related to potential noise impacts would be
exceeded. As described in Section 5.1.4.2, noise levels at the HG Range would remain within Andersen
South and not impact any residences. In summary, there would be no residences/households affected by
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noise resulting from implementation of Alternative 5 and, consequently, no significant noise impacts
would occur.
5.5.5

Airspace

5.5.5.1

Affected Environment

The existing airspace conditions for Alternative 5 would be the same as described for Alternative 1 (see
Section 5.1.5.1). Detailed information on military and civilian air traffic associated with AAFB and Guam
International Airport, respectively, is provided in the 2010 Final EIS (Volume 2, Chapter 7: Airspace,
Section 7.1: Military Air Traffic, pages 7-8 to 7-10).
5.5.5.2

Environmental Consequences

Construction
No changes to airspace would be required during construction of the LFTRC under Alternative 5, 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 5 would have no
impact on airspace.
Operation
Figure 5.5.5-1 depicts the proposed Restricted Area associated with Alternative 5. This SUA would be
needed to contain the vertical hazard associated with the proposed live-fire training. The proposed NWF
Option of R-7202 Guam would be structured as an overall airspace area with three distinct segments that
could be operated individually or as a whole. The boundary coordinates of the overall R-7202 Restricted
Area would begin at:







lat.13º41'42"N., long.144º52'9"E
to lat.13º40'48"N., long.144º54'4"E
to lat.13º38'13"N., long.144º52'43" E
to lat.13º37'56"N., long.144º52'22"E
to lat.13º38'36"N., long.144º51'5"E
to the point of beginning

Segment A of the proposed R-7202 Guam would begin at:











lat.13°41'42"N., long.144°52'9"E
to lat.13°40'48"N., long.144°54'4"E
to lat.13°39'52"N., long.144°53'35"E
to lat.13°40'20"N., long.144°52'41"E
to lat.13°40'3"N., long.144°52'31"E
to lat.13°40'3"N., long.144°52'14"E
to lat.13°39'7"N., long.144°52'15"E
to lat.13°38'11"N., long.144°51'54"E
to lat.13°38'36"N., long.144°51'5"E
to the point of beginning
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Segment B of the proposed R-7202 Guam would begin at:










lat.13°40'20"N., long.144°52'41"E
to lat.13°39'52"N., long.144°53'35"E
to lat.13°39'27"N., long.144°53'22"E
to lat.13°38'3"N., long.144°52'9"E
to lat.13°38'11"N., long.144°51'54"E
to lat.13°39'7"N., long.144°52'15"E
to lat.13°40'3"N., long.144°52'14"E
to lat.13°40'3"N., long.144°52'31"E
to the point of beginning

Segment C of the proposed R-7202 Guam would begin at:






lat.13°38'3"N., long.144°52'9"E
to lat.13°39'27"N., long.144°53'22"E
to lat.13°38'13"N., long.144°52'43"E
to lat.13°37'56"N., long.144°52'22"E
to the point of beginning

Altitudes for all proposed segments, times of use, and controlling and using agencies for this Restricted
Area SUA would be the same as described in Section 5.1.5.2 for LFTRC Alternative 1 at Route 15. The
proposed CFA associated with the HG Range at Andersen South would be the same as described in
Section 5.1.5.2 and depicted in Figure 5.1.5-4.
Section 3.5.3.1 identifies the potential impacts to airspace from implementation of the LFTRC
alternatives. Due to the proximity of Alternative 5 to AAFB, there would be additional concerns. The
AAFB VFR reporting point at Ritidian Point (also known as “Northpoint”) would be located within the
proposed Restricted Area. This proposed Restricted Area would also encumber certain instrument
approach procedures at AAFB, portions of the AAFB radar traffic pattern, and circling procedures for
Category E aircraft for both AAFB runways. Minimum/emergency safe sectors and altitudes would
require updating. In addition, when the LFTRC was active, coordination would be required to conduct
simultaneous operations at the NWF landing zone and drop zone due to overflight restrictions imposed by
the LFTRC to the north and the MSA to the south. Potential mitigation measures for these impacts are
subject to ongoing actions between the Marine Corps, Air Force, and FAA.
Operational activities under Alternative 5 have the potential for direct impacts to aviation due to the
following:








AAFB instrument approach procedures.
Standard Instrument Departures and Standard Terminal Arrivals.
IFR/VFR traffic flows and terminal operations.
Known but uncharted high volume routes.
AAFB airspace.
Existing SUA/Terminal Radar Service Area.
VFR Reporting Points.
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The FAA stated in the preliminary Airspace Feasibility Assessment that Alternative 5 is feasible
(FAA 2013). Based on FAA's review and the OPNAV assessment, this alternative would have less than
significant direct impacts to civil aviation and the national airspace system. However, it would have
potentially significant impacts to military air operations in and around AAFB that require deconfliction,
and some mitigation would still be required to lessen impacts on AAFB operations. The Commanders of
Pacific Air Forces and Marine Forces Pacific have agreed to a memorandum of agreement detailing
specific mitigation measures. As detailed in Table 5.7-1, operational impacts to civil aviation under
Alternative 5 would be the least of all alternatives.
5.5.6

Land and Submerged Land Use

5.5.6.1

Affected Environment

A large portion of the Ritidian Unit of the Guam NWR would be affected by Alternative 5. The Guam
NWR is federal land. The Ritidian Unit of the Guam NWR is comprised of 370.6 acres (150.0 ha) of
federal terrestrial land and 401.5 acres (162.5 ha) of federal submerged land under the custody and control
of DOI, which has administrative responsibility over the property to meet the DOI mission. The SDZs
would affect the federally owned submerged lands under the custody and control of DON north of the
Ritidian Unit of the Guam NWR (Figure 5.5.6-1).
There are two private land parcels on the coastlines located east and southwest of the Ritidian Unit of the
Guam NWR. The proposed Alternative 5 footprint encumbers the majority of the Ritidian Unit of the
Guam NWR and is adjacent to the eastern private land.
All LFTRC alternatives include an HG Range at Andersen South, the affected environment and impacts
of which are described in Section 5.1.6.
The primary land use at NWF is aviation and ground maneuver training, as described in the 2010 Final
EIS (Volume 2, Chapter 8: Land and Submerged Land Use, Section 8.1, Affected Environment, pages 819 to 8-25). Existing land uses at the LFTRC include the Ritidian Unit of the Guam NWR located along
the cliff and coastline, including USFWS facilities and associated parking.
The proposed LFTRC is north of the NWF expeditionary runways that generate APZs adjacent to the
proposed LFTRC, as shown in Figure 5.5.6-1. The NWF area is used for a variety of airfield and ground
training exercises. The PRTC is located southwest of the proposed LFTRC. Land use constraints in the
NWF area include SDZs and ESQD arcs and water wellhead protection buffers. The Ritidian Aid to
Navigation, consisting of a flashing light and a daymark mounted to a tower, is located at the cliff edge,
as shown on Figure 5.5.6-1. The AAFB land use plans identify the area within the NWF LFTRC as
Park/Open Space.
The DOI-controlled land is naturally-vegetated land that is used for conservation with an administrative
building, an access road and parking areas. There are other land uses within the proposed LFTRC and
vicinity that are addressed under Terrestrial Biological Resources, Marine Biological Resources, and
Recreational Resources (Sections 5.5.8.2, 5.5.9.2 and 5.5.7.2, respectively).
The North and Central Land Use Plan designation for the DOI-controlled lands is “federal” and the
private properties are designated Tourist/Resort (Figure 5.5.6-1). Access to the western private property is
via Route 3A through AAFB property, under agreement with the landowners, GovGuam and DoD. The
road is in poor condition. The existing development is low density with few permanent buildings. The
land uses include gardening, swimming, fishing, and social gatherings.
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Access to the eastern 46 privately-owned parcels that abut Jinapsan Beach is through AAFB and since the
events of 9/11 access has been limited. AAFB issues passes for people and vehicles accessing Jinapsan
Beach. Pass holders proceed from AAFB Main Gate to Tarague Beach, where they can park their cars and
continue on foot or via sand/gravel road to their property. Part of the site was formerly known as Star
Sand Resort and was operated for day-use ecotourism, but AAFB support for this ended after 9/11. The
access issue for private landowners at Jinapsan Beach and their families has been resolved to the
satisfaction of the landowners and AAFB. AAFB rewrote base access procedures in 2009 to facilitate the
ability of the affected people to enjoy their property, and a congressional appropriation was applied
toward improving the roadway access to the private lands. This work was completed in 2014 and the
private property users will continue to access their property through the AAFB Main Gate. There are
existing military training noise (Section 5.5.4) and APZ encumbrances on the private properties bordering
NWF. There are no permanent residential populations on the private lands. In addition, no off-base
utilities or access roads that would require new easements are proposed.
5.5.6.2

Environmental Consequences

Land use impacts are addressed in this section. Land ownership impacts are addressed in Section 5.5.15,
Socioeconomics and General Services.
Construction
As previously discussed in Chapter 3, Section 3.6.3.1, 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
Although Air Force stakeholders have raised a number of concerns regarding potential impacts to ongoing
military training activities at NWF, any potential impacts to ongoing military training activities at NWF
would be resolved through the installation planning process for implementing the proposed action, and
long-term land use impacts would be less than significant. For example, during preliminary facility
planning for Alternative 5, the DON adjusted the range layout to unencumber the Joint Threat Emitter and
thereby eliminate the need to relocate that facility. Other potential mission impacts associated with the
NWF location (e.g., airspace impacts around active runways at AAFB or the expeditionary runway at
NWF, and the PRTC) are the subject of ongoing discussions between Air Force, Navy, and Marine Corps
planners. For example, the Commanders of Pacific Air Forces and Marine Forces Pacific have agreed to a
memorandum of agreement detailing specific mitigation measures.
Although the federal government already controls the submerged land area within the SDZ footprint, the
public is allowed access most of the year. The training schedule at the LFTRC would prohibit public
access to federal submerged land, representing a new long-term restriction on public access. The
submerged lands are valued for recreational activities and access to important fishing sites, as described in
Section 5.5.7, Recreational Resources. The restricted submerged land areas would be noted on navigation
maps. The public would be allowed to access the submerged lands north of NWF when the LFTRC is not
in use; however, the area would be restricted when the ranges are in use. Such restrictions would be
limited to the minimum SDZ area and period of use required for the LFTRC. The DoD would also
consider requests for special events, on a case-by-case basis. As described in Section 3.6.3, Approach to
Analysis, new access restrictions placed on non-DoD populations is a potentially significant adverse
impact.
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The USFWS recommended eliminating Alternative 5 during the NEPA scoping period, and one of the
reasons provided was that the access restrictions could compromise the ability of USFWS to carry out
critical conservation and education actions specific to the Ritidian Unit of the Guam NWR. Subsequently,
Section 2822 of the FY 2015 NDAA authorizes the Secretary of the Navy and the Secretary of the Interior
to enter into an agreement which would provide for the establishment and operation of an SDZ which
overlays the Ritidian Unit or a portion thereof in order to accommodate operation of the LFTRC preferred
alternative at NWF by the DON and the continued management of the Ritidian Unit by the USFWS.
Section 2822 requires that the agreement shall include measures to maintain the purposes of the Ritidian
Unit. Therefore, current conservation land uses would continue within the SDZs. There would be no
significant impact on the land use.
There would be new access restrictions imposed for areas within the SDZs for safety reasons. There
would be a direct and long-term impact associated with the decrease in access to the Ritidian Unit of the
Guam NWR encumbered by the SDZs when the ranges are in use. The agreement negotiated under the
authority of Section 2822 of the FY 2015 NDAA will address any access restrictions to the Ritidian Unit,
including development of procedures to allow sufficient access to ensure management, use, and
enjoyment of the Ritidian Unit consistent with its purposes.
The Ritidian Aid to Navigation (see Figure 5.5.6-1) is located within the SDZ; however, there would be
no impact on its maintenance or operation.
As proposed and analyzed in this SEIS, the USFWS facilities within the Ritidian Unit and associated
access roads would be relocated. No significant land use impacts would be associated with this relocation.
Any decisions regarding the relocation of the USFWS facilities and/or construction to improve beach
access at the Ritidian Unit of the Guam NWR are dependent upon the outcome of consultations under
section 7 of the ESA and negotiation of the agreement authorized by Section 2822 of the FY 2015
NDAA.
Route 3A would continue to be used to access the proposed relocated USFWS facilities and the private
property along the western coast. The proposed action would improve portions of the deteriorated Route
3A. There would be no adverse impact on access to the private lands located west of Route 3A. The
portion of the access road to the existing USFWS facilities that is within the SDZ would not be accessible
to the public when the ranges are in use. An existing road outside the SDZ and north of the proposed
USFWS replacement facilities would be improved to provide alternate public access to Ritidian Beach
(see Figure 5.5.6-1). Any decisions regarding the relocation of the USFWS facilities and/or contruction to
improve beach access at the Ritidian Unit of the Guam NWR are dependent upon the outcome of
consultations under section 7 of the ESA and negotiation of the agreement authorized by Section 2822 of
the FY 2015 NDAA.
The Zone 3 noise contour would not extend beyond federal property. Zone 2 noise contours would extend
to private lands on the east, as described in the Section 5.5.4.2, Noise and shown on Figure 5.5.4-1.
However, no existing or planned residential use (or other sensitive receptors like schools or medical
facilities) was identified within the Zone 2 contours. There would be no significant impact to current or
planned private land use east of the SDZ due to noise.
The private lands and relocated USFWS buildings to the west/southwest of NWF would be outside of the
Zone 2 noise contour. The private land is designated Tourist/Resort. There would be no significant impact
to current or planned land uses due to noise. Any decision regarding the relocation of the USFWS
facilities is dependent upon the outcome of consultations under section 7 of the ESA and negotiation of
the agreement authorized by Section 2822 of the FY 2015 NDAA.
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Significant mitigable impacts were identified for Alternatives 1, 2, 4 and 5. Alternative 5 would have a
greater impact to land use resources than Alternative 3, which would have no impact.
5.5.7

Recreational Resources

5.5.7.1

Affected Environment

A list of recreational resources at NWF is contained in the 2010 Final EIS (Volume 2,
Chapter 9: Recreational Resources, Section 9.1.2.1: Andersen AFB, pages 9-1 to 9-3). Comprehensive
descriptions of recreational resources near NWF are contained in the 2010 Final EIS (Volume 9,
Appendix G, Chapter 1: Recreational Resources, Section 1.2.1: Andersen AFB and Section 1.2.3:
Non-DoD Lands, pages G-1-1 to G-1-5). Table 5.5.7-1 identifies the recreational resources near
Alternative 5.
Table 5.5.7-1. Recreational Resources within the Vicinity of Alternative 5
Recreational Resource
Beaches (Tarague Basin)
Tarague Beach, Sirena Beach, Scout Beach
Picnic Sites
Picnic Sites (Family and Individuals)
Picnic Sites (Large Groups >20)
Camping Area (Tarague Basin)
Tarague Beach Campsites; Sirena Beach
Scout Beach Campsites
SCUBA Diving and Swimming Water Sports
Tarague Beach and Sirena Beach SCUBA
Diving and Swimming
Pati Point
Hunting
Game Hunting (Feral Pigs and Deer)
Fishing (Shoreline Pole and Line)
Guam NWR Overlay
Ritidian Unit of Guam NWR
AAFB Tarague Basin (Tarague Beach to Pati
Beach, except inside designated swimming
areas)
Fishing (Offshore)
Rota Banks
45 Bank
Ritidian Point
Pati Point
Anao Point
Nature Activities
Hiking Trails

Public Access
Installation personnel and guests only
Installation personnel and guests only
Limited picnic sites open to the public in Ritidian Unit of Guam
NWR
Installation personnel and guests only
Installation personnel and guests only
Area open only to scouting groups
Installation personnel and guests only (shoreline access for
swimming only; no shoreline access for SCUBA diving; boat
access to dive sites only)
Public boat access to dive site only, beyond the reef margin
Installation personnel and guests only, and limited to archery
only in the area south of NWF.
Installation personnel and guests only (or by special permit)
Open to the public
Installation personnel and guests only

Open to the public
Open to the public
Open to the public
Open to the public
Open to the public
Installation personnel and guests only
Open to the public in Ritidian Unit of Guam NWR

Scenic Drives/Overlooks
Tarague Beach Road; Ritidian Point Overlook

Open to the public at Ritidian Unit of Guam NWR; Installation
personnel and guests only
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Public Access

Open to the public
Installation personnel and guests only
Open to the public
Installation personnel and guests only

Source: DON 2010.

For this SEIS, the uses and geographical areas of proposed development at AAFB are modified from the
above-referenced section of the 2010 Final EIS. As described in Chapter 2 of this SEIS, Alternative 5
proposes using the NWF area of AAFB as a LFTRC. Figure 2.5-6 shows the SDZ for each individual
range in the proposed LFTRC. The SDZs would extend over ocean and shoreline recreational resources in
a northern direction.
As described in the 2009 Guam NWR Comprehensive Conservation Plan, the Ritidian Unit of the Guam
NWR provides recreational opportunities in the form of a nature center, wildlife observation, cave and
forest tours, limited boat fishing, cultural resource interpretation, and environmental education. Public
recreational activities are permitted on approximately 120 acres (48 ha) west of the USFWS facilities.
Additionally, the public may picnic, swim, snorkel, scuba dive, and hike in open portions of the Ritidian
Unit.
Since 2003, over 18,000 people have visited the refuge for recreational fishing. Offshore fishing areas in
the vicinity include Rota Banks, 45 Bank, Ritidian Point. Additionally, there are Fish Aggregating
Devices located north of Ritidian Point (see Figure 3.6.1-1). The SDZ area that extends over the water at
Ritidian Point is typically fished during the season when seas are calm enough for small boats, with the
majority of fishing occurring during the summer months. Of the recorded fishing trips, approximately
65% occur on the weekends (GDAWR 2014).
The Ritidian Unit and associated Nature Center provide environmental education programs to Guam’s
students. Between 1998 and 2012, nearly 97,000 elementary and middle school students visited the refuge
on school field trips. Since 2003, over 53,000 high school and college students have visited the refuge on
school field trips or for volunteer activities. The Nature Center is open 7 days a week, from 8:30 a.m. to
4:00 p.m., and the admission is free. It is estimated that approximately 20 people visit the nature center
daily (USFWS 2009). Within the Ritidian Unit, there are 17 parking areas and up to 18 picnic sites for
day visitors to the public facilities.
5.5.7.2

Environmental Consequences

Construction
Under Alternative 5, the Guam NWR Nature Center at Ritidian Point would be replaced at a location
outside the SDZs prior to operation of the LFTRC, as shown in Figure 2.5-6. The existing center would
be utilized until the new center becomes operational. This would ensure uninterrupted visitor use of the
center during the construction period, and yield no direct or indirect adverse impacts to recreational
resources. Any decision regarding the relocation of the USFWS facilities is dependent upon the outcome
of consultations under section 7 of the ESA and negotiation of the agreement authorized by Section 2822
of the FY 2015 NDAA. However, construction-related vehicles travelling along Route 3A would
potentially cause a less than significant adverse impact due to traffic congestion and delays to persons
attempting to gain access to the Ritidian Unit.
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Operation
Proposed activities near NWF assessed in the 2010 Final EIS were limited to land-based training and
operation of various aircraft at NWF. Public access is currently permitted to the Ritidian Unit of the
Guam NWR and to the associated Ritidian Beach, as well as the private beach dwellings at Urunao
Beach. The area to the east of the USFWS facilities is currently closed to the public. Access is also
currently limited on the northern portion of the beach due to sea turtle nesting. The SDZs would extend
over a portion of the Guam NWR, including onshore and offshore areas. Access to these areas could be
restricted during operation of the LFTRC depending upon which ranges and which caliber of weapons are
in use at any given time. The agreement negotiated under the authority of Section 2822 of the FY 2015
NDAA would address any access restrictions, including development of procedures to allow sufficient
access to ensure management, use, and enjoyment of the Ritidian Unit consistent with its purposes.
Implementation of Alternative 5 would result in direct impacts to recreational resources in the area when
ranges are in use. Among the ranges within the LFTRC, the MPMG Range has the largest SDZ and is the
only SDZ that would preclude access to a portion of the publicly accessible areas of the Ritidian Unit of
the Guam NWR. When any combination of the other ranges not including the MPMG Range are in use,
their SDZs would not restrict access to the publicly accessible portion of the Ritidian Unit. Access within
the MPMG Range SDZ would be restricted during MPMG Range operational periods. Recreational
resources within the MPMG range SDZ include a portion of existing hiking trails leading to caves
containing unique ancient Chamorro paintings. The trails and caves that would fall within the MPMG
Range SDZ are currently open for access during normal Refuge hours. Impacts of loss of access to the
portion of the Ritidian Unit trails, caves and other cultural resources that would fall within the MPMG
Range SDZ while it is operational would be significant.
An existing road outside the SDZ and north of the proposed relocation of the USFWS facilities would be
improved to provide alternate public access to Ritidian Beach to minimize the impact of access
restrictions when the MPMG Range is in use. Areas that would be accessible via the new access route
include portions of the existing beach road, beach, cultural features, and trails located outside the MPMG
Range SDZ. Two caves would remain outside the MPMG range SDZ and would continue to be accessible
via the new access route. MPMG range operations would typically occur during weekdays, which would
minimize impacts. Any decision regarding the relocation of the USFWS facilities and/or construction to
improve beach access at the Ritidian Unit of the Guam NWR are dependent upon the outcome of
consultations under section 7 of the ESA and negotiation of the agreement authorized by Section 2822 of
the FY 2015 NDAA.
Although the Alternative 5 LFTRC SDZs would not encompass Rota Bank or Fish Aggregating Devices
as shown on Figure 3.6.1-1, there would be loss of access to areas relevant to recreational boaters and
fishermen. Offshore fishing areas located within the LFTRC SDZs would be inaccessible during
associated range use. When the associated range is in use, boaters would need to either transit around the
active SDZs or coordinate with range control to determine when it is safe to transit through the SDZs.
Recreational boating and fishing would be permitted within the SDZs when live-fire training is not being
conducted at the range.
As stated in Section 5.5.7.1, approximately 65% of fishing trips occur on the weekends and 35% of
fishing trips occur on weekdays. As stated in Section 2.2.3, training at the LFTRC would typically occur
on weekdays, but periodic weekend use could occur as needed. To provide awareness of times that the
range is in use, the DON would provide the proposed training schedule to the U.S. Coast Guard, who
would issue and broadcast a Notice to Mariners that would identify the location of the SDZs and direct
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vessel operators to navigate clear of the active SDZs. Additionally, boaters and fishermen would be able
to contact range control via radio or phone to get real time updates of active ranges, which would
minimize impacts. This communication would allow boaters to transit SDZs during scheduled training
days when the ranges are temporarily inactive. Range lookouts would scan the SDZs prior to and during
live-fire training to ensure that there are no vessels within or approaching the SDZs. If vessels are at risk
of entering an SDZ, use of the range would be suspended until the vessel leaves the SDZ area. Based on
the considerations described above, Alternative 5 would result in less than significant impacts to
recreational boating and fishing during operation.
As shown in Figure 5.5.4-1, noise impacts above 65 ADNL (the level at which noise is considered
incompatible with noise-sensitive land uses) are almost entirely within the SDZ. Since the SDZ is closed
to the public during training events (i.e., noise-producing events), there would be no impact to people
seeking recreation. The new USFWS Nature Center would be located outside of the SDZ. Noise during
training events would be between 55 and 64 ADNL at the relocated Nature Center and nearby beach. This
noise level is considered compatible with most land uses; however, the additional noise could lessen
visitor enjoyment. Because noise levels would be compatible with the recreational land use, noise impacts
to recreational resources would be less than significant.
5.5.8

Terrestrial Biological Resources

5.5.8.1

Affected Environment

Vegetation Communities
Figure 5.5.8-1 depicts the vegetation communities associated with the NWF LFTRC. The vegetation
communities were mapped based on the following sources:




AAFB (2008a) - base-wide mapping.
Field surveys conducted in 2012 (NAVFAC Pacific 2013a).
2011 aerial imagery - review of that imagery showed some recently developed land.

Vegetation types are described in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological
Resources, Section 10.1.1.1: pages 10-1 to 10-6). Portions of the NWF area were evaluated during
surveys in 2012 (NAVFAC Pacific 2013b) to determine if there had been any changes to vegetation
communities since the AAFB (2008a) basewide mapping effort. Based on the 2012 surveys, vegetation
mapping has been revised to account for several areas that have been cleared since the 2008 mapping. No
other changes were made to the 2008 mapping within the impacted areas shown in Figure 5.5.8-1.
The majority of the area that would be potentially impacted under Alternative 5 is primary and secondary
limestone forest (Figure 5.5.8-1). The north end of the proposed MPMG Range from approximately the
footprint of the range to the northern limits of the impacted area consists of highly weathered, rugged
karst limestone terrain characterized by sharp pinnacles and towers and deep, narrow fissures that support
a primary limestone vegetation community. Primary limestone forest in this area is generally less
disturbed by ungulates, particularly feral pigs.
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Terrestrial Conservation Areas
All of the area associated with construction of the ranges under Alternative 5 is within established
Overlay Refuge (Figure 5.5.8-2). Additional information on Overlay Refuge lands is provided in Section
3.8.1.2 of this SEIS and the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources,
Section 10.1.1.3: Special-Status Species, pages 10-8 to 10-9). Immediately north of AAFB is the Ritidian
Unit of the Guam NWR. See Section 5.5.6, Land and Submerged Land Use for a detailed discussion of
the NWR. In addition, the terrestrial portion of the Ritidian Unit of the Guam NWR is also designated
critical habitat, which is discussed below under Special-Status Species: Federal ESA-Listed and Proposed
Species and Designated Critical Habitat.
Several areas have been created on AAFB for scientific research or as conservation measures for previous
environmental impacts and as required in USFWS BOs issued under the ESA. In accordance with a BO
for previous Air Force actions on AAFB (USFWS 2006b), an ungulate exclosure has been constructed
within the proposed LFTRC (Figure 5.5.8-2).
Wildlife - Native Species
During detailed surveys of migratory birds within open habitats on AAFB in 2011, 997 individuals of 9
species were observed (NAVFAC Marianas 2013). Six species were identified in short-grass habitat with
Pacific golden plover being the most commonly observed followed by the ruddy turnstone. Other species
observed included wood sandpiper, wandering tattler, gray-tailed tattler, sharp-tailed sandpiper, Pacific
reef heron, whimbrel, and ruff. Surveys for forest birds in 2012 at four locations in the proposed NWF
LFTRC area did not detect any native birds (NAVFAC Pacific 2013b). Other native species observed on
AAFB in past studies, as described in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological
Resources, Section 10.1.3.1: page 10-22), include yellow bittern, fairy tern, barn swallow, and fork-tailed
swift (NAVFAC Pacific 2010).
Non-listed native reptiles observed at AAFB in the NWF area include the blue-tailed skink and mutilating
gecko (NAVFAC Pacific 2010). The 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological
Resources, Section 10.1.3.1: Andersen AFB, page 10-22) also lists and provides information about other
native wildlife species present on AAFB including the coconut crab and butterflies. Several coconut crabs
were observed during 2012 surveys in the NWF area (NAVFAC Pacific 2013b).
Non-native species of birds, mammals, reptiles, amphibians, and invertebrates present at AAFB,
including the NWF area, are described in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial
Biological Resources, Section 10.1.3.1: Andersen AFB, pages 10-23 to 10-24).
Special-Status Species: Federal ESA-Listed and Proposed Species and Designated Critical Habitat
Four ESA-listed (Mariana fruit bat, green and hawksbill turtles, Serianthes nelsonii) and four proposed
species (Mariana eight-spot butterfly, Tabernaemontana rotensis, Bulbophyllum guamense, and
Psychotria malaspinae) occur on AAFB within the Alternative 5 action area (Table 5.5.8-1 and Figure
5.5.8-3). Although “suitable habitat” for special-status species is present within the Alternative 5 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).
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In addition to the discussion below, additional information for individual species at AAFB NWF was
provided in the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section
10.1.3.1: Andersen AFB, pages 10-24 to 10-33).
MARIANA FRUIT BAT. Recent fruit bat observations on AAFB were of flying and (in a few cases) roosting
individuals and were most commonly observed in three general regions on AAFB: the cliffline extending
from above the CATM Range east to Pati Point; in or near the MSA; and in the vicinity of the HMU (see
Figure 4.1.8-5) (JRM et al. 2012a). There have been only three fruit bat observations within the
Alternative 5 action area on AAFB since 2005 (Janeke 2006b as cited in AAFB 2008b; JRM et al. 2012b,
2012c, 2012d). From 2010 through November 2013, there have been five reports of one to three fruit bats
in flight at the Ritidian Unit of the Guam NWR. Guam NWR personnel believe that fruit bats may roost
near Star Cave at Ritidian Point on NWR property (Personal communication via email from Jennifer
Cruce, Guam NWR to Anne Brooke, JRM, November 7, 2013). High and medium priority fruit bat
roosting habitat as defined in the AAFB Mariana Fruit Bat Management Plan (AAFB 2008b) are found
within the action area (see Figure 5.5.8-3). These areas were identified based on historical colony roost
locations and current habitat conditions on AAFB.
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 types (based on vegetation mapping by
the USFS [2006]) for foraging, roosting, and breeding: limestone forest, coconut plantation, ravine forest,
and groves of Casuarina equisetifolia. Fruit bat recovery habitat is found within proposed project
impacted areas associated with Alternative 5 (see Figure 3.8.3-1).
Table 5.5.8-1. Distribution of Special-Status Species on AAFB Associated with the NWF LFTRC
Alternative
Name

Status
ESA(d) Guam(j)

Habitat

Known
to Occur†

Comments

Mammals
Mariana fruit
bat(a, c, d, h, j, o, p, v)

T

E

Limestone forest, coastal
forest, and coconut
plantations.

Yes

Last observation in action area
in 2011; few individuals occur
throughout AAFB; no known
colonial roost sites; recovery
habitat present.

E

Limestone cliffs with caves
for roosting and nesting;
forages over forest and
grasslands.

No

NR; One nest/roost cave at
Ritidian Point that was
abandoned in late 1970s.

No

Birds
Mariana
swiftlet(a, d, h, j)

E

Mariana
crow(a, d, h, p, s, v)

E

E

All forests with a
preference for native
limestone forest.

Guam Micronesian
kingfisher(a, d, h, t, v)

E

E

Forest and scrub with a
preference for native
limestone forest.

No

Guam rail(a, d, h, u, v)

E

E

Secondary habitats, some
use of savanna and
limestone forests.

No

Micronesian
starling(a, h, i, j)

-

E

All habitats but higher
density in developed areas.

No

5-354

Extirpated from Guam – last
seen on AAFB in 2012; suitable
habitat present on AAFB;
recovery habitat present.
Extirpated from the wild on
Guam by 1988; suitable habitat
present on AAFB; recovery
habitat present.
Extirpated from the wild on
Guam by 1985; suitable habitat
present on AAFB; recovery
habitat present.
Present in the housing area and
flightline; occasionally observed
east of the MSA.
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Table 5.5.8-1. Distribution of Special-Status Species on AAFB Associated with the NWF LFTRC
Alternative
Name
White-throated
ground dove(b, h, j, k)

Reptiles
Green and
hawksbill
turtles(a, d, h, j)

Status
ESA(d) Guam(j)
-

E

T

T

Known
to Occur†

Comments

Prefers native limestone
and ravine forests

No

Rare observations within MSA.

Suitable beaches for
basking and nesting.

Yes

Habitat

E

E

Moth skink(h, i, j)

-

E

Forest areas with large tree
trunks.

No

Pacific slender-toed
gecko(h, i, j)

-

E

Forest edge.

No

PE

E

Mid-elevation closed humid
and montane forests.

No

-

Intact limestone forest with
host plants.

Yes

No

Slevin’s skink(g, w)

Nesting beach habitat not within
impacted areas; only within
SDZs.
NR; none observed in 2012
surveys.
NR; none observed in 2012
surveys.
NR; not observed in 2012
surveys in the impacted areas.

Invertebrates
Mariana eight-spot
butterfly(e, g, i, j, l)

PE

Host plants, adults, eggs and
chrysalis observed in impacted
areas during 2012 and 2013
surveys.
Has not been seen on Guam
since 1979 and considered
extirpated; host plants observed
within impacted areas.

Mariana wandering
butterfly(l, r)

PE

-

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

Guam tree
snail(a, h, j, l)
Humped tree
snail(a, h, j, l)
Fragile tree
snail(a, f, h, j, l)

PE

E

Cool shaded forested areas
with high humidity.

No

E

E

Limestone and ravine
forests.

Yes

PE

E

Limestone forest.

No

PT

SOGCN

Native limestone forest.

Yes

Cycas
micronesica(b, g, i, q, w)

PE

SOGCN

Limestone areas, ravine
forests, and savanna
summits.

No

NR; none observed during 2012
surveys of impacted areas.

Bulbophyllum
guamense(g, w)

PE

-

Lowland/limestone forests.

Yes

One occurrence along cliffline
at northern edge of impacted
areas.

Eugenia bryanii(g, w)

PE

-

Windy exposed coastal
clifflines in
lowland/limestone forests.

No

NR; not observed in 2012
surveys in the impacted areas.

Maesa walkeri(g, w)

PE

-

Lowland/limestone forests.

No

Nervilia
jacksoniae(g, w)

PE

-

Lowland/limestone forests.

No

Psychotria
malaspinae(g, w)

PE

-

Lowland/limestone forests.

Yes

Solanum
guamense(g, w)

PE

-

Lowland/limestone forests.

No

NR; not observed during 2013
surveys of impacted areas.

Plants
Serianthes
tree(a, b, c, d, g, h, j, m, q, v)
Heritiera
tree(a, b, g, h, j, q, w)
Tabernaemontana
rotensis(b, g, i, j, n, q, w)
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Known location within
impacted areas; recovery habitat
present.
NR; none observed during 2012
surveys of impacted areas.
Known location within vicinity
of impacted areas.

NR; not observed in 2012
surveys in the impacted areas.
NR; not observed in 2012
surveys in the impacted areas.
One occurrence along cliffline
at northern edge of impacted
areas.
NR; not observed in 2012
surveys in the impacted areas.
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Table 5.5.8-1. Distribution of Special-Status Species on AAFB Associated with the NWF LFTRC
Alternative
Name
Tinospora
homosepala(g, w)
Tuberolabium
guamense(g, w)
Dendrobium
guamense(g, w)

Status
ESA(d) Guam(j)

Habitat

Known
to Occur†

PE

-

Lowland/limestone forests.

No

PE

-

Lowland/limestone forests.

No

PE

-

Limestone forests

No

Comments
NR; not observed in 2012
surveys in the impacted areas.
NR; not observed in 2012
surveys in the impacted areas.
NR; not observed in 2012
surveys in the impacted areas.

Legend: - = not listed, E = endangered, NR = not reported, PE = proposed endangered, PT = proposed threatened, T = threatened.
†Occurrence within NWF LFTRC action area.
Sources: (a)Wiles et al. 1995; (b)GDAWR 2006; (c)USFWS 2010a; (d)USFWS 2011; (e)USFWS 2012a; (f)USFWS 2012c;
(g)
NAVFAC Pacific 2013b; (h)GovGuam 2009; (i)NAVFAC Pacific 2010; (j)JRM 2013; (k)NAVFAC Marianas 2013; (l)UoG
2014; (m)USFWS 1994; (n)UoG 2007; (o)JRM et al. 2012b, c, d; (p)JRM et al. 2012b; (q)AAFB 2008a; (r)USFWS 2013;
(s)
USFWS 2005; (t)USFWS 2008b; (u)USFWS 2009b, BirdLife International 2013; (v)USFWS 2010b; (w)USFWS 2014a,
2014b.

Mariana Fruit Bat Critical Habitat. Immediately north of the proposed NWF LFTRC below the cliffline is
the Ritidian Unit of the Guam NWR (see Figure 5.5.8-3). In 2004, the USFWS designated the 370.6-acre
(150-ha) terrestrial portion of the Ritidian Unit of the Guam NWR as critical habitat for the Mariana fruit
bat (USFWS 2004a, 2014c). In accordance with the ESA, the designation of critical habitat is based on
those physical and biological features that are essential to the conservation of the species and that may
require special management considerations or protection. Such features are termed primary constituent
elements (PCEs) and are those features required by the species for the biological needs of foraging,
sheltering, roosting, and rearing of young. The PCEs for the fruit bat are:



Plant species used for foraging, such as breadfruit, papaya, fadang, fig, kafu, coconut palm, and
talisai.
Remote locations, often within 328 feet (100 m) of clifflines that are 260 - 590 feet (80 - 180 m)
tall, with limited exposure to human disturbance and that contain mature fig, chopak, gago,
macadamia nut tree, panao, fagot, and other tree species that are used for roosting and
reproductive activity (USFWS 2004a).

These PCEs of Mariana fruit bat critical habitat are found in areas supporting primary limestone,
secondary limestone, ravine, swamp, coconut palm, and coastal forests composed of native and
introduced plant species (USFWS 2004a).
MARIANA SWIFTLET. A nest/roost cave previously used by Mariana swiftlets is known from Ritidian
Point, but this cave was abandoned by the late 1970s (USFWS 1991). Biological surveys conducted in
2008 and 2009 in support of the 2010 Final EIS and in 2012 and 2013 in support of this SEIS, did not
record any incidental observations of Mariana swiftlets (NAVFAC Pacific 2010, 2013b; UoG 2014). The
only known occupied nest/roost caves on Guam are located on the NAVMAG more than 20 miles (32
km) south of the NWF 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 20 miles (32 km) away would occur within the NWF LFTRC action area. Therefore, as the Mariana
swiftlet is not found within the impacted areas of Alternative 5, this species is not addressed further.
MARIANA CROW. Since 2009, the population of Mariana crows 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
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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 Finegayan and in support areas on AAFB and adjacent lands (see
Figure 3.8.3-1).
Mariana Crow Critical Habitat. In 2004, the USFWS designated 362.8 acres (146.8 ha) terrestrial portion
of the Ritidian Unit of the Guam NWR as critical habitat for the Mariana crow (see Figure 5.5.8-2)
(USFWS 2004a, 2014c). The PCEs required by the crow for the biological needs of foraging, sheltering,
roosting, and rearing of young are:





Emergent and subcanopy trees with dense cover for breeding such as fagot, pengua, ifit, ahgao,
aabang, fig, yoga, and faia.
Sufficient area of predominantly native limestone forest to allow nesting at least 950 feet (290 m)
from the nearest road and 203 feet (62 m) from the nearest forest edge and to support Mariana
crow breeding territories (approximately 30-91 acres [12-37 ha]) and foraging areas for
nonbreeding juvenile crows.
Standing dead trees and plant species for foraging, such as mapunao, breadfruit, coconut palm,
fagot, pago, ifit, tangantangan, langiti, kafu, ahgao, fig, and yoga (USFWS 2004a).

These PCEs of Mariana crow critical habitat are found in areas supporting limestone, secondary, ravine,
swamp, agricultural, and coastal forests composed of native and introduced plant species (USFWS
2004a).
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. 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 within the
proposed impacted areas of Alternative 5 includes primary and secondary limestone forest, coconut
forest, and tangantangan (see Figure 3.8.3-1).
Guam Micronesian Kingfisher Critical Habitat. In 2004, the USFWS designated 362.8 acres (146.8 ha) of
the Guam NWR – Ritidian Unit as critical habitat for the Guam Micronesian kingfisher (see Figure
5.5.8-2) (USFWS 2004a, 2014c). The PCEs required by the kingfisher for the biological needs of
foraging, sheltering, roosting, and rearing of young are:






Closed canopy and well-developed understory vegetation; large (minimum of approximately 17
inches [43 cm] diameter at breast height), standing dead trees (especially faniok, umumu,
breadfruit, fig, and coconut palm); mud nests of Nasutitermes spp. termites; and root masses of
epiphytic ferns for breeding.
Sufficiently diverse structure to provide exposed perches and ground surfaces, leaf litter, and
other substrates that support a wide range of vertebrate and invertebrate prey species for foraging
kingfishers.
Sufficient overall breeding and foraging area to support kingfisher territories of approximately 25
acres (10 ha) each (USFWS 2004a).
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These PCEs of Guam Micronesian kingfisher critical habitat are found in areas supporting limestone,
secondary, ravine, swamp, agricultural, and coastal forests composed of native and introduced plant
species (USFWS 2004a).
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 which provide good cover; mature forest is deemed only marginal for the Guam rail
(USFWS 2009b). Rail recovery habitat within the impacted areas of Alternative 5 includes secondary
limestone forest, herbaceous scrub, coconut forest, and tangantangan (see Figure 3.8.3-2).
SEA TURTLES. Green sea turtle nesting is documented on the Ritidian Unit of the Guam NWR to the north
of the proposed impacted areas. The hawksbill sea turtle has not been definitively determined to nest on
Guam (JRM 2013). There are no sea turtle nesting beaches within the proposed impacted areas associated
with Alternative 5.
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 5 (USFWS 2014b). Therefore, as Slevin’s skink is
not found within the impacted areas of Alternative 5, this species is not addressed further.
MARIANA EIGHT-SPOT BUTTERFLY. Surveys conducted in 2012 and 2013 within the Alternative 5 action
area have observed eight-spot butterfly adults, eggs, and chrysalis (NAVFAC Marianas 2013; NAVFAC
Pacific 2013b; UoG 2014) (see Figure 5.5.8-3). In addition to these observations, extensive host plant
patches and five occurrences with adult or larval butterflies were documented during 2012 projectspecific surveys in the NWF area (see Figure 5.5.8-3) (NAVFAC Pacific 2013b). All adult and larva
observations were near the cliffline in the area of the proposed MPMG Range; host plant patches were
present in this area and were also found in other locations.
MARIANA WANDERING BUTTERFLY. The Mariana wandering butterfly has not been seen on Guam since
1979 and 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 of
Alternative 5 (see Figure 5.5.8-3) (Moore and McMakin 2001; UoG 2014).
TREE SNAILS. In surveys conducted in 2011 and 2013, no tree snails were observed in the NWF area
(NAVFAC Marianas 2013; UoG 2014). Although tree snails were not found within the impacted areas of
Alternative 5, potential tree snail habitat does occur within the impacted areas of Alternative 5.
SERIANTHES TREE. This is a large tree reaching 60 feet (18 m) or more in height, with an average trunk
diameter of nearly 6 feet (2 m). It grows along limestone cliffs, usually in primary forest, but Fosberg
(1960) reported that it also occurred in low numbers in late successional secondary limestone forest.
There is only one remaining mature seed-bearing tree on Guam and it is in the NWF area above Ritidian
Point within primary limestone forest (see Figure 5.5.8-3). Two planted Serianthes saplings are located in
the Tarague Basin area approximately 4 miles (6.4 km) east of the lands considered under this alternative.
There were no additional observations of this species during 2012 surveys of the Alternative 5 action area
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(NAVFAC Pacific 2013b). Serianthes recovery habitat does occur within the impacted areas of AAFB
(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 2007 base-wide survey documented the species as occurring at numerous
locations on AAFB, primarily in the central portion of the base, and near the limestone cliffs in the
northeast and southeast corners (UoG 2007) (see Figure 4.1.8-5). In addition, no H. longipetiolata were
observed during surveys of the action area in 2010, 2012, and 2013 (NAVFAC Pacific 2010, 2013b; UoG
2014). There are no records of the species within the impacted areas of AAFB (USFWS 2014b).
Therefore, as H. longipetiolata is not found within the impacted areas of Alternative 5, this species is not
addressed further.
TABERNAEMONTANA ROTENSIS. The distribution of this species was evaluated on AAFB in 2007 (UoG
2007). Over 21,000 T. rotensis individuals were found throughout AAFB at 265 mapped locations,
primarily in the central portion of the base and near the limestone cliffs in the northeast (see Figure
4.1.8-2). In addition, no T. rotensis were observed during surveys of the action area in 2010, 2012, and
2013 (AAFB 2008a; NAVFAC Pacific 2010, 2013b; UoG 2007, 2014). There are no records of the
species within the impacted areas of AAFB (USFWS 2014b). Therefore, as T. rotensis is not found within
the impacted areas of Alternative 5, this species is not addressed further.
CYCAS MICRONESICA. This species is abundant in many areas on AAFB, particularly in primary limestone
forest habitat. Recent surveys within the Alternative 5 action area found numerous individuals that were
in fair or poor condition due to the Asian cycad scale (NAVFAC Pacific 2013b; UoG 2014). There are no
records of the species within the impacted areas of AAFB (USFWS 2014b). Therefore, as C. micronesica
is not found within the impacted areas of Alternative 5, 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. There is 1 occurrence within the northern edge of impacted area of
Alternative 5 along the cliffline (Figure 5.5.8-3) (USFWS 2014a, 2014b).
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). There are no records of the species within the impacted areas of Alternative
5 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as E. bryanii is not found
within the impacted areas of Alternative 5, 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 2 individuals on Guam (USFWS 2014a). There are no records of the species
within the impacted areas of Alternative 5 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a,
2014b). Therefore, as M. walkeri is not found within the impacted areas of Alternative 5, 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
(USFWS 2014a). There are no records of the species within the impacted areas of Alternative 5
(NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014a, 2014b). Therefore, as N. jacksoniae is not found
within the impacted areas of Alternative 5, this species is not addressed further.
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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 3 occurrences: 1 individual at Ritidian
Point within the Guam NWR, 1 individual at Pågat Point, one individual at the base of Mt. Almagosa, and
2 individuals at NWF (USFWS 2014a, 2014b). None of these individuals have been observed within the
last 5 years. A specimen collected from Ritidian Point in August 2013 is currently pending identification
(USFWS 2014a). There is one record of an individual within the impacted area of Alternative 5 (Figure
5.5.8-3) (USFWS 2014b).
SOLANUM GUAMENSE. A small shrub in the nightshade family that occurs within limestone forests.
Currently, S. guamense is known from a single occurrence of 1 individual on Guam (USFWS 2014a).
There are no records of the species within the impacted areas of Alternative 5 (NAVFAC Pacific 2010,
2013a, 2013b; USFWS 2014a, 2014b). Therefore, as S. guamense is not found within the impacted areas
of Alternative 5, 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 (USFWS 2014a). There
are no records of the species within the impacted areas of Alternative 5 (NAVFAC Pacific 2010, 2013a,
2013b; USFWS 2014a, 2014b). Therefore, as T. homosepala is not found within the impacted areas of
Alternative 5, this species is not addressed further.
TUBEROLABIUM GUAMENSE. An epiphyte in the orchid family found in limestone forests. Currently, T.
guamense is known from 3 occurrences on Guam: 2 occurrences within the NAVMAG and one
occurrence within Finegayan (NAVFAC Pacific 2010; USFWS 2014a, 2014b). There are no records of
the species within the impacted areas of Alternative 5 (NAVFAC Pacific 2010, 2013a, 2013b; USFWS
2014a, 2014b). Therefore, as T. guamense is not found within the impacted areas of Alternative 4, this
species is not addressed further.
DENDROBIUM GUAMENSE. An epiphyte in the orchid family, the species occurs within lowland/limestone
forests and savanna. On Guam, there are 4 occurrences totaling fewer than 250 individuals (USFWS
2014a). There are no records of the species within the impacted areas of Alternative 5 (USFWS 2014b).
Therefore, as D. guamense is not found within the impacted areas of Alternative 5, this species is not
addressed further.
Special-Status Species: Guam-Listed Species and SOGCN
Two Guam-listed endangered species (Micronesian starling white-throated ground dove) occur on AAFB
within the Alternative 5 action area (see Table 5.5.8-1). Species that are both Guam-listed and federally
listed were discussed above.
MICRONESIAN STARLING. As described in Section 4.3.8.1, the starling is present in the housing area at
AAFB (JRM 2013; J. Savidge, Colorado State University, personal communication to G. Metzler, Cardno
TEC, May 23, 2013) and has also been observed occasionally throughout AAFB, primarily east of the
MSA (NAVFAC Pacific 2010; JRM et al. 2012d; JRM 2013) (see Figure 4.1.8-5). The starling has not
been observed at NWF or the impacted areas during numerous past and recent surveys conducted within
the area (NAVFAC Pacific 2010, 2013b; JRM et al. 2012b, 2012c, 2012d; JRM 2013). On Guam, it is
also present on Cocos Island, parts of Hagåtña, and the southeastern beach strand areas (JRM 2013). Even
though the Micronesian starling has not been recently documented within the impacted areas of the
Alternative 5, sightings of this species elsewhere on AAFB suggest habitat utilization may potentially
occur within NWF action area.
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WHITE-THROATED GROUND DOVE. Although the white-throated ground dove is considered extirpated
from Guam due to the brown treesnake (GDAWR 2006), it is seen on very rare occasions on AAFB,
primarily within the MSA and the southeastern corner of the base (JRM et al. 2012a, 2012b; NAVFAC
Marianas 2013; UoG 2014). Observed individuals are thought to be transients from Rota (GDAWR 2006;
NAVFAC Marianas 2013) and a resident or breeding population does not occur on Guam. The whitethroated ground dove was not seen or heard during surveys of the action area in 2009, 2012, and 2013
(NAVFAC Pacific 2010, 2013a, 2013b; UoG 2014). Therefore, as the white-throated ground dove is not
found within the impacted areas of Alternative 5, this species are not addressed further.
MOTH SKINK AND PACIFIC SLENDER-TOED GECKO. The moth skink and Pacific slender-toed gecko are
listed by Guam as endangered. These species are threatened primarily by introduced species (e.g., feral
ungulates, curious skinks, musk shrews, rats, brown treesnakes, and feral cats) and loss of limestone
forest habitat. Although both species have been observed within AAFB, neither were observed during
2009 and 2012 surveys of the Alternative 5 action area (NAVFAC Pacific 2010, 2013b).
5.5.8.2

Environmental Consequences

Construction
Vegetation. Impacts to vegetation from the construction of the HG Range at Andersen South were
discussed in Section 5.1.8.2 and there would be less than significant impacts. The following analysis
focuses on the proposed range facilities at NWF.
Under Alternative 5, 89 acres (36 ha) of primary limestone forest and 111 acres (45 ha) of secondary
limestone forest would be impacted during proposed construction activities at NWF (Table 5.5.8-2 and
see Figure 5.5.8-1). In addition, 63 acres (26 ha) of currently developed areas would be impacted as well
as 53 acres (20 ha) of herbaceous scrub/grassland and coconut plantation that are of less importance as
habitat for most wildlife and special-status species.
Table 5.5.8-2. Direct Impacts to Vegetation Communities with Implementation
of LFTRC Alternative 5
Project Component
Range Areas and Associated Features
HG Range (at Andersen South)

PLF
89.0
(36.0)
0

Total

89.0
(36.0)

Vegetation Community (acres [ha])
SLF
HS
CP
Dev
110.9
50.3
1.3
63.1
(44.9)
(20.4)
(0.5)
(25.5)
19.4
1.8
1.8
0
(7.9)
(0.7)
(0.7)
130.3
52.1
1.3
64.9
(44.8)
(18.8)
(0.5)
(26.2)

Total
314.6
(127.3)
23.0
(9.3)
337.6
(136.6)

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; HS = herbaceous scrub; CP = coconut plantation; 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 important 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).
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Of the 18,538 acres (7,502 ha) of primary and secondary limestone forest found on Guam, approximately
13,110 acres (5,305 ha) are found primarily within AAFB, Finegayan, and the NAVMAG (USFS 2006).
Under Alternative 5, 89 acres (37 ha) of primary limestone forest and 111 (45 ha) of secondary limestone
forest would be removed at NWF (see Table 5.5.8-2). 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 200 acres (82 ha) of limestone forest 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 5. 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.
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 200 acres (82 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).
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Terrestrial Conservation Areas. Impacts from the construction of the HG Range at Andersen South were
discussed in Section 5.1.8.2. As Andersen South does not contain any terrestrial conservation areas, there
would be no impacts.
All of the area associated with construction of the ranges under Alternative 5 is within Overlay Refuge
(see Figure 4.1.8-3). Overlay Refuge lands were established for the purpose of conserving and protecting
ESA-listed species and other native flora and fauna, maintaining native ecosystems, and the conserving
native biological diversity, recognizing that the primary purpose of lands within the Overlay Refuge is to
support the national defense missions of the Navy and Air Force.
Approximately 298 acres (121 ha) of Overlay Refuge lands (Table 5.5.8-3), or 1.4% of the total Overlay
Refuge lands on Guam, would be directly impacted under Alternative 5. This area overlaps with the
vegetation communities discussed previously. The majority (188 acres [76 ha]) is comprised of limestone
forest (Table 5.5.8-3). Therefore, because proposed construction activities would convert 298 acres (121
ha) of Overlay Refuge lands to developed areas, this would be a significant loss to the conservation
function of these lands and implementation of Alternative 5 would result in significant but mitigable
impacts to terrestrial conservation areas.
Table 5.5.8-3. Impacts to Overlay Refuge with Implementation of LFTRC Alternative 5
Project Component
Range Areas and Associated Features
HG Range (at Andersen South)

PLF
77.5
(31.4)
0

SLF
110.6
(44.8)
0

Overlay Refuge (acres [ha])
HS
CP
Dev
50.0
0.1
30.6
(20.2)
(<0.1)
(12.4)
0
0
0

Total
254.5
(103.0)
0

Legend: PLF = primary limestone forest; SLF = secondary limestone forest; HS = herbaceous scrub; CP = coconut plantation; Dev =
developed.

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 terrestrial conservation
areas with implementation of Alternative 5. Final mitigation measures will be identified in the ROD after
resource agency consultations are completed.
Best Management Practices
The same BMPs discussed above under Vegetation would be implemented for terrestrial conservation
areas.
Potential Mitigation Measures
To mitigate for significant impacts to terrestrial conservation areas, the DON would submit a proposal
to CNO Energy and Environmental Readiness Division to designate an ERA on the NAVMAG to
conserve native limestone forest in southern Guam which provides habitat for special-status species.
The DON has defined an ERA as a physical area or biological unit in which current natural conditions
are maintained insofar as possible. These conditions are ordinarily achieved by allowing natural,
physical, and biological processes to prevail without human intervention. However, under unusual
circumstances, deliberate manipulation (e.g., removal or control of invasive species) may be utilized to
maintain the unique feature that the ERA was established to protect (NAVFAC 1996). The proposed
NAVMAG ERA would encompass approximately 553 acres (234 ha). Although the proposed
NAVMAG ERA is currently part of the Overlay Refuge, implementation of these potential mitigation
measures would provide an increased level of protection by further ensuring this area is maintained in
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natural and near natural conditions and to have available such areas for research and scientific
manipulation (NAVFAC 1996; NAVFAC Marianas 2010).
In addition, the DON proposes to submit a proposal to CNO Energy and Environmental Readiness
Division to expand the existing Orote ERA by approximately 32 acres (13 ha) of terrestrial habitat.
The Final Orote ERA Expansion proposal was completed FY 2013 and will be submitted for approval
in 2014.
Wildlife - Native Species. Short-term construction noise may temporarily impact suitable habitat for native
birds in the vicinity of the construction areas, but they would relocate to other areas of suitable habitat in
the vicinity, and could return to the area following construction. Non-listed native reptiles are abundant
throughout Guam and impacts to vegetation communities under Alternative 5 would result in less than
significant impacts to non-listed native reptile populations. Implementation of Alternative 5 would not
have a significant adverse effect on a population of any migratory bird species or other native wildlife
species. Impacts to wildlife from the construction of the HG Range at Andersen South were discussed in
Section 5.1.8.2 and impacts would be less than significant.
Therefore, as presented above, long-term, direct impacts to populations of native wildlife species would
not result because these species are abundant in surrounding areas and could repopulate portions of
suitable habitat within the affected area after construction. Therefore, direct impacts to native wildlife
species would be less than significant with implementation of proposed construction activities associated
with Alternative 5.
Proposed construction activities and associated movement of materials onto and off of Guam could
increase the potential for the spread of existing or introduction of new non-native invasive species. To
prevent the inadvertent spread of non-native species on Guam or to other locations off of Guam, the DON
would implement standard biosecurity measures (e.g., HACCP, brown treesnake interdiction measures,
coconut rhinoceros beetle vegetation management procedures, and outreach/education) into construction
protocols, procedures, and activities.
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 5.
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.
 Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction program.
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 (e.g., coconut rhinoceros beetle), the potential for the introduction 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
5.
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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 5, removal of large
amounts of 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). In addition, the construction
of the proposed NWF LFTRC would require the relocation of the ungulate exclosure fence that has
been constructed in accordance with conservation measures identified during ESA section 7
consultation for a previous Air Force action (USFWS 2006b). The relocated ungulate exclosure fence
would encompass a larger area and disturb a smaller acreage of limestone forest.
The implementation of the potential mitigation measures under the Vegetation section above would
also benefit native wildlife species. In particular, the objectives of ungulate management,
control/suppression of invasive plants, and outplanting of native species proposed under the forest
enhancement mitigation measures.
Special-Status Species: Federal ESA-Listed and Proposed Species and Critical Habitat
Impacts to special-status species from the construction of the HG Range at Andersen South were
discussed in Section 5.1.8.2 and were determined to be less than significant. The following discussion
addresses those species that occur within the proposed ranges at NWF under Alternative 5.
MARIANA FRUIT BAT. Approximately 215 acres (87 ha) of Mariana fruit bat recovery habitat would be
removed due to proposed construction activities at NWF under Alternative 5. This area is included in the
impacts to vegetation and Overlay Refuge lands 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.
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 federal lands 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.
Although the loss of 215 acres (87 ha) of fruit bat recovery habitat on Guam would not preclude the
recovery or survival of the fruit bat, it would reduce the total number of bats that the island can support.
Given this loss of recovery habitat and the critically low numbers of bats on Guam, there would be
significant but mitigable impacts to the Mariana fruit bat.
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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 Mariana fruit bats with
implementation of Alternative 5. 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, 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.
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, sustainability,
and AT/FP requirements. Either hooded or “night-adapted” lights would be installed at
LFTRC Alternative 5 at NWF. Hooded lights would be used to the maximum extent
practicable at all new roads and facilities within known fruit bat roost areas. Illumination of
forest would be kept to an absolute minimum.

Potential Mitigation Measures
The same potential mitigation measures discussed previously under Vegetation (i.e., forest
enhancement of 200 acres [82 ha] of limestone forest) would be applicable for the Mariana fruit bat
and its recovery habitat. The anticipated benefit of implementing these mitigation measures is
improved habitat quality for native flora and fauna, including the Mariana fruit bat. Forest
enhancement would also support natural regeneration and seed propagation, reduce erosion, and
increase water retention (i.e., reduces fire risk).
Mariana Fruit Bat Critical Habitat. Section 7 of the federal ESA requires federal agencies to insure that
their actions are not likely to result in the destruction or adverse modification of designated critical
habitat. In 1986, the USFWS and NMFS promulgated regulations governing interagency cooperation
under ESA section 7. These regulations (50 CFR 402.02) defined “destruction or adverse modification” of
critical habitat to mean “a direct or indirect alteration that appreciably diminishes the value of critical
habitat for both the survival and recovery of a listed species. Such alterations include, but are not limited
to, alterations adversely modifying any of those physical or biological features that were the basis for
determining the habitat to be critical.” This definition was found to be invalid by the U.S. Court of
Appeals for the 5th (2001) and 9th (2004) Circuits.
In response to these rulings and pending the adoption of any new regulatory definition of “destruction or
adverse modification,” the USFWS provided guidance in 2004 regarding consultations concerning critical
habitat (USFWS 2004b). The evaluation of effects to designated critical habitat should consider the
statutory provisions of the ESA and not the regulatory definition at 50 CFR 402.02. USFWS (2004b)
provided the following guidance to assist in applying these considerations in section 7(a)(2) consultations
on federal actions that may affect designated critical habitat:
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Discuss the entire designated critical habitat area in terms of the biological and physical
features that are essential to the conservation (discussion of “survival” in this and other
sections of the adverse modification analysis is not appropriate) of the species. The analysis
should identify and discuss the PCEs of the critical habitat.
Describe how the PCEs essential to the conservation of the species are likely to be affected
and, in turn, how that will influence the function and conservation role of the affected critical
habitat unit.
Discuss whether, with implementation of the proposed federal action, critical habitat would
remain functional (or retain the current ability for the PCEs to be functionally established) to
serve the intended conservation role for the species (USFWS 2004b).

The above guidance was used for the ESA section 7 analysis of impacts to designated Mariana fruit bat,
Mariana crow, and Guam Micronesian kingfisher critical habitat in this SEIS.
The area within the southwestern portion of the critical habitat area, adjacent to the Guam NWR
boundary, would be used for the relocation of the existing USFWS facilities that are currently located to
the northeast, near Ritidian Point (see Figure 5.5.8-3). Two additional areas near Ritidian Point in the
center of the critical habitat area are developed areas containing the existing NWR administrative
buildings, roads, and parking lots. In accordance with the final rule designating critical habitat (USFWS
2004a), developed areas were not designated critical habitat; therefore, proposed construction activities
within these two areas would not affect critical habitat.
The proposed area for the relocated USFWS facilities and associated road and parking lot contains 11
acres (5 ha) of primary limestone forest supporting both PCEs for fruit bat critical habitat (see Figure
5.5.8-3). Noise and disturbance-related construction impacts would be temporary in nature. The proposed
11-acre (5-ha) construction area is already subject to daily human disturbance due to aircraft operations
and other DoD activities at AAFB, and its proximity to the access road to the Guam NWR, adjacent
beaches, and private property to the southwest. In addition, appropriate BMPs would be implemented
during construction to avoid and minimize impacts to fruit bats (e.g., pre-construction fruit bat surveys
and installation of appropriate lighting in the vicinity of fruit back habitat [e.g., hooded lights will be used
to the maximum extent possible to avoid and minimize the illumination of forest]. Although construction
would directly impact 11 acres (5 ha) of designated critical habitat, the remaining critical habitat would
remain functional (or retain the current ability for the PCEs to be functionally established) to serve the
intended conservation role for the fruit bat. Accordingly, given the above, construction impacts would not
appreciably diminish the value of the critical habitat for both the survival and recovery of the Mariana
fruit bat.
Additional potential impacts to Mariana fruit bat critical habitat could occur during temporary
construction activities (e.g., noise, lighting, and general human disturbance) associated with the proposed
ranges at NWF that would be adjacent to critical habitat. However, the 2004 designation of critical habitat
by the USFWS (USFWS 2004a) stated that “the presence of auditory or visual human disturbances does
not affect the presence of the primary constituent elements used to define critical habitat.” This area is
already subject to daily human disturbance due to aircraft operations and other DoD activities at AAFB,
and its proximity to the access road to the Ritidian Unit of the Guam NWR, adjacent beaches, and private
property to the southwest. Implementation of BMPs (e.g., installation of hooded lights in the vicinity of
fruit bat critical habitat) will be used to the maximum extent possible to avoid and minimize the
illumination of forest and critical habitat.
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In summary, impacts to 11 acres (5 ha) of fruit bat critical habitat as a result of construction activities
associated with the relocation of USFWS facilities and construction of LFTRC would be less than
significant and the remaining area of critical habitat would remain functional to serve the intended
conservation role for the Mariana fruit bat.
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 5, impacts to the crow would be limited to recovery
prospects. If crows are reintroduced and exposed to construction activities under Alternative 5, they may
be disturbed (DON 2014).
Although the crow no longer occurs on Guam, approximately 215 acres (87 ha) of crow recovery habitat
would be removed due to proposed construction activities at NWF under Alternative 5. This area is
included in the impacts to vegetation and Overlay Refuge lands 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.
Although the loss of 215 acres (87 ha) of crow recovery habitat on Guam would not preclude the recovery
of the crow should it be reintroduced to Guam in the future, it would reduce the total number of crows
that the island can support. 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). Given this loss of recovery habitat, there
would be significant but mitigable impacts to the recovery of the Mariana crow.
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 the recovery of the
Mariana crow with implementation of Alternative 5. 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, 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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction 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.
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The same potential mitigation measures discussed above under Vegetation (i.e., forest
enhancement of 200 acres [82 ha] of limestone forest) would be applicable for the Mariana
crow and its 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, should it be
reintroduced to Guam in the future.

Mariana Crow Critical Habitat. As the Mariana crow is currently extirpated from Guam, designated crow
critical habitat is considered unoccupied. Per the previous discussion for the Mariana fruit bat, only one
area of designated critical habitat would be impacted by construction activities under Alternative 5
(Figure 5.5.8-3). The existing USFWS facilities of the Ritidian Unit of the Guam NWR would be
relocated to an area within the southwestern portion of the critical habitat area, adjacent to the Guam
NWR boundary. This area consists of primary limestone forest supporting PCEs 1 and 3 for crow critical
habitat. Given the presence of the existing access road within this area, the area does not support PCE 2:
areas of limestone forest to allow nesting at least 950 feet (290 m) from the nearest road.
The proposed area for the relocated USFWS facilities and associated road and parking lot contains 11
acres (5 ha) of primary limestone forest supporting PCEs for crow critical habitat (see Figure 5.5.8-3).
Noise and disturbance-related construction impacts would be temporary in nature. The proposed 11-acre
(5-ha) construction area is already subject to daily human disturbance due to aircraft operations and other
DoD activities at AAFB, and its proximity to the access road to the Guam NWR, adjacent beaches, and
private property to the southwest. Although construction would directly impact 11 acres (5 ha) of
designated critical habitat, the remaining critical habitat would remain functional (or retain the current
ability for the PCEs to be functionally established) to serve the intended conservation role for the crow.
Accordingly, given above, construction impacts would not appreciably diminish the value of the critical
habitat for the recovery of the Mariana crow.
Additional potential impacts to Mariana crow critical habitat could occur during temporary construction
activities (e.g., noise, lighting, and general human disturbance) associated with the proposed ranges at
NWF that would be adjacent to critical habitat. However, the 2004 designation of critical habitat by the
USFWS (USFWS 2004a) stated that “the presence of auditory or visual human disturbances does not
affect the presence of the primary constituent elements used to define critical habitat.”
In summary, impacts to 11 acres (5 ha) of crow critical habitat as a result of construction activities
associated with the relocation of USFWS facilities within the Ritidian Unit of the Guam NWR and
construction of LFTRC would be less than significant and the remaining area of critical habitat would
remain functional to serve the intended conservation role for the Mariana crow.
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 5, impacts to the kingfisher would be limited to
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recovery prospects. If kingfishers are reintroduced and exposed to construction activities under
Alternative 5, they may be disturbed (DON 2014).
Although the kingfisher no longer occurs on Guam, approximately 215 acres (87 ha) of kingfisher
recovery habitat would be removed due to proposed construction activities under Alternative 5. This area
is included in the impacts to vegetation and Overlay Refuge lands 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.
Although this loss of recovery habitat on Guam would not preclude the recovery of the kingfisher should
it be reintroduced to Guam in the future, it would reduce the total number of kingfishers that the island
can support. Given this loss of recovery habitat, there would be significant but mitigable impacts to the
recovery of the Guam Micronesian kingfisher.
The following BMPs and potential mitigation measures may be implemented to avoid, minimize, and
mitigate potential direct and indirect long-term impacts of proposed construction activities on the
recovery of the Guam Micronesian kingfisher with implementation of Alternative 5. 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, 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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction 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 200 acres [82 ha] of limestone forest) would be applicable for the kingfisher
and its 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 Micronesian kingfisher, should
it be reintroduced to Guam in the future.

As part of the ESA section 7 consultation process, the DON and the USFWS entered into an MOA which
would, if the preferred alternative is chosen, facilitate kingfisher conservation goals. In the MOA, the
DON agreed to designate approximately 5,234 acres (2,118 ha) under the custody and control of the DoD
in northern Guam to a status that will provide durable habitat protection needed to support native habitat
restoration and land management for the survival and recovery of the kingfisher. Consistent with the JRM
INRMP developed in accordance with Section 101 of the Sikes Act, the DON agreed to actively restore
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native habitat and manage, in collaboration with the USFWS, the 5,234 acres (2,118 ha) consistent with
DoD’s obligations under ESA section 7(a) and the Sikes Act to benefit the survival and recovery of the
kingfisher. The DON would work cooperatively with the USFWS to identify, develop and implement
specific management activities and projects on these 5,234 acres (2,118 ha) to support the reintroduction
and recovery of the kingfisher.
These 5,234 acres (2,118 ha) have been identified by the USFWS as habitat for the kingfisher and needed
to offset impacts of the proposed action. The DON and USFWS recognize that the designation of the
5,234 acres (2,118 ha) may also provide a conservation benefit to other ESA-listed species with similar
habitat requirements (e.g., Mariana crow, Mariana fruit bat).
Guam Micronesian Kingfisher Critical Habitat. As the Guam Micronesian kingfisher is currently
extirpated from Guam, designated kingfisher critical habitat is considered unoccupied. Per the previous
discussion for the Mariana fruit bat, only one area of designated critical habitat would be impacted by
construction activities under Alternative 5 (see Figure 5.5.8-3). The existing USFWS facilities within the
Ritidian Unit of the Guam NWR would be relocated to an area within the southwestern portion of the
critical habitat area, adjacent to the Guam NWR boundary. This area consists of primary limestone forest
supporting all PCEs for kingfisher critical habitat.
The proposed area for the relocated USFWS facilities and associated road and parking lot contains 11
acres (5 ha) of primary limestone forest supporting PCEs for kingfisher critical habitat (see Figure 5.5.83). Noise and disturbance-related construction impacts would be temporary in nature. The proposed 11acre (5-ha) construction area is already subject to daily human disturbance due to aircraft operations and
other DoD activities at AAFB, and its proximity to the access road to the Guam NWR, adjacent beaches,
and private property to the southwest. Although construction would directly impact 11 acres (5 ha) of
designated critical habitat, the remaining critical habitat would remain functional (or retain the current
ability for the PCEs to be functionally established) to serve the intended conservation role for the
kingfisher. Accordingly, given the above, construction impacts would not appreciably diminish the value
of the critical habitat for the recovery of the Guam Micronesian kingfisher.
Additional potential impacts to kingfisher critical habitat could occur during temporary construction
activities (e.g., noise, lighting, general human disturbance) associated with the proposed ranges at NWF
that would be adjacent to critical habitat. However, the 2004 designation of critical habitat by the USFWS
(USFWS 2004a) stated that “the presence of auditory or visual human disturbances does not affect the
presence of the primary constituent elements used to define critical habitat.”
In summary, impacts to 11 acres (5 ha) of kingfisher critical habitat as a result of construction activities
associated with the relocation of USFWS facilities and construction of LFTRC would be less than
significant and the remaining area of critical habitat would remain functional to serve the intended
conservation role for the Guam Micronesian kingfisher.
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 5, impacts to the rail would be limited to recovery prospects. If rails are reintroduced and
exposed to construction activities under Alternative 5, they may be disturbed (DON 2014).
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Although the rail no longer occurs on Guam, approximately 82 acres (33 ha) of rail recovery habitat
would be removed due to proposed construction activities under Alternative 5. This area is included in the
impacts to vegetation and Overlay Refuge lands 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.
This loss of recovery habitat on Guam would not preclude the recovery or survival of the rail should it be
reintroduced to Guam in the future, and it would not substantially reduce the total number of rails that the
island can support. Given this small loss of recovery habitat on Guam, there would be less than significant
impacts to the Guam rail with implementation of proposed construction activities associated with
Alternative 5.
The following BMPs may be implemented to avoid and reduce potential long-term impacts of proposed
construction activities on the recovery of the Guam rail with implementation of Alternative 5.
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.
Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for
a detailed description of the brown treesnake interdiction program.

In addition, potential mitigation measures proposed above for vegetation and the Mariana crow would
benefit the Guam rail.




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 200 acres [82 ha] of limestone forest) would be applicable for the rail and its
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.

MARIANA EIGHT-SPOT BUTTERFLY. Host plants and adult, immature, and egg stages of the eight-spot
butterfly have been observed within the proposed MPMG and Non-standard Small Arms ranges
associated with Alternative 5 (see Figure 5.5.8-3) (NAVFAC Marianas 2013; NAVFAC Pacific 2013b).
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 5. In addition, implementation of the potential mitigation measures described above under
Vegetation (i.e., forest enhancement of 200 acres [82 ha] of limestone forest) would also benefit the
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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.
GUAM TREE SNAIL. As discussed previously in the Affected Environment section (see 5.5.8.1, SpecialStatus Species: Federal ESA-Listed and Proposed Species and Designated Critical Habitat), the Guam
tree snail has not been observed within the proposed impacted areas of the NWF LFTRC alternative and
therefore would not be impacted by proposed construction activities. However, the USFWS regularly
conducts tree snail surveys at 88 stations along 9 transects within the Ritidian Unit of the Guam NWR.
Two survey stations along one transect lie within the footprint of the proposed beach access near the
proposed location for relocated USFWS facilities and would be removed from future survey efforts (see
Figure 2.5-6). Based on existing USFWS survey data, tree snails have not been observed at these two
survey stations (J. Cruce, Wildlife Refuge Specialist, Guam NWR, USFWS, personal communication,
2014). The loss of these two survey stations would not be a significant impact to the long-term survey
effort by the USFWS.
SERIANTHES TREE. The only known mature Serianthes tree on Guam is located on the northwest corner of
the potential impacted area associated with the proposed MPMG Range (see Figure
5.5.8-2). Current literature regarding the protection of trees from construction activities recommend a
protective buffer based on the diameter at breast height (dbh) of the subject tree (Oregon State University
2009; University of Hawaii 2010; Johnson 2013). This buffer is related to the “critical root radius”
approach which is calculated by measuring the dbh in inches. For each inch of dbh, allow for 1.5 feet (0.5
m) of critical root radius for sensitive, older, or unhealthy trees, or 1 foot (0.3 m) for tolerant, younger,
healthy trees to ensure protection of the root zone. Therefore, based on the current dbh of 22.4 inches (57
cm) for the subject Serianthes at NWF, the buffer would be approximately 34 feet (10 m). To avoid any
impacts to this tree, a minimum buffer of 100 feet (30 m) would be established around the tree and no
activities would be permitted within this buffer. Therefore, there would be no impacts to the Serianthes
tree with implementation of the proposed construction activities associated with Alternative 5.
Approximately 177 acres (71 ha) of Serianthes recovery habitat would be removed due to proposed
construction activities under Alternative 5. This area is included in the impacts to vegetation and Overlay
Refuge lands 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. Although this loss of recovery habitat on Guam
would not preclude the recovery of Serianthes, it would reduce the total number of Serianthes that the
island can support. Given this loss of recovery habitat on Guam, there would be significant but mitigable
impacts to the recovery of Serianthes on Guam with implementation of proposed construction activities
associated with Alternative 5.
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 5.
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.
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The one remaining adult Serianthes tree at NWF is in poor condition due to termites and
rotting at the base. The tree is leaning which renders it more susceptible to snapping or
toppling in the event of a catastrophic typhoon. Guide wires would be installed to support the
tree at NWF thereby reducing the potential for its collapse.

The implementation of the potential mitigation measures discussed above under Vegetation (i.e.,
forest enhancement of 200 acres [82 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).
BULBOPHYLLUM GUAMENSE and PSYCHOTRIA MALASPINAE. There is a reported single occurrence of each
species within the northern portion of the MPMG range at NWF (see Figure 5.5.8-3). Proposed
construction activities would potentially impact 1 individual B. guamense out of approximately 250
individuals on Guam. Although P. malaspinae has been reported from the NWF area, no individuals have
been seen in the past 5 years (USFWS 2014a). If detected during pre-construction surveys, both species
would be salvaged to the maximum extent practicable and translocated to suitable habitat (see Section
2.8). With the implementation of BMPs, such as potential translocation of B. guamense and P.
malaspinae to suitable habitat, there would be less than significant impacts to both species with
implementation of the construction activities associated with Alternative 5. In addition, the
implementation of the potential mitigation measures under the Vegetation section above would also
benefit the survival of these species. In particular ungulate management, control/suppression of invasive
plants, and outplanting of native species proposed under the forest enhancement mitigation measures.
Special-Status Species: Guam-Listed and SOGCN
Guam-listed species and SOGCN are also ESA-listed species and potential impacts to these species 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, and 1-year post-construction monitoring to
evaluate effectiveness of HACCP, the potential for the introduction of new or spread of existing nonnative species on Guam during the operation of Alternative 5 is considered unlikely. Therefore, there
would be less than significant impacts to vegetation with operation of the proposed LFTRC under
Alternative 5.
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).
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,
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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 5.
Terrestrial Conservation Areas. Impacts to terrestrial conservation areas from the operation of the HG
Range at Andersen South were discussed in Section 5.1.8.2. As Andersen South does not contain any
terrestrial conservation areas, there would be no impacts.
Modeled noise levels greater than 55 dB ADNL from proposed live-fire range operations would overlie
approximately 1,691 acres (684 ha) of Overlay Refuge lands on AAFB NWF (Table 5.5.8-4 and Figure
5.5.8-4). Overlay Refuge lands were established for the purpose of conserving and protecting ESA-listed
species and other native flora and fauna, maintaining native ecosystems, and the conserving native
biological diversity, recognizing that the primary purpose of lands within the Overlay Refuge is to
support the national defense missions of the Navy and Air Force.
Table 5.5.8-4. Noise Levels within Overlay Refuge Lands with Implementation
of LFTRC Alternative 5 (acres [ha])
55-64 dB ADNL
531.2
(215.0)

65-74 dB ADNL
628.9
(254.5)

75-85+ dB ADNL
531.4
(215.1)

Total
1,691.5
(684.5)

Existing noise levels at NWF are composed of airfield operations in flight tracks going to and from
AAFB; aviation training by H-60, H-46, H-53, V-22, H-1 and C-130 aircraft at NWF; and ground-based
training using pyrotechnics, ground burst simulators, smoke grenades, and 40-pound cratering charges.
Although there would be noise due to proposed LFTRC activities combined with the existing aviation and
ground-based training, the current and proposed noise-generating activities would not result in a
significant change in the noise environment at NWF and there would not be a loss of the conservation
function of Overlay Refuge lands at NWF.
Access to the Ritidian Unit of the Guam NWR and the USGS Brown Treesnake Research Exclosure at
NWF will be granted at approved times such as when lands are not being used for military training. Upon
entering an operational phase, coordination of specific dates for range usage would be scheduled by
Range Operations. With appropriate coordination and in accordance with DoD security protocols, the
DON would allow research and monitoring of biological resources by local, university, and federal
researchers on Guam NWR and DON lands. Therefore, the areas would remain functional to serve their
intended conservation role for listed and at-risk species. Additionally, pursuant to pending legislation in
the FY 2015 National Defense Authorization Act, the DON and the USFWS will enter into an agreement
that provides for the management of the Ritidian Unit to ensure sensitive resources are appropriately
protected and managed.
Therefore, there would be less than significant impacts to terrestrial conservation areas with
implementation of Alternative 5.
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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, and 1-year post-construction
monitoring to evaluate effectiveness of HACCP, 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 5 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 5.
Special-Status Species: Federal ESA-Listed and Proposed Species and Critical Habitat
MARIANA FRUIT BAT. The assessment of noise levels associated with the proposed HG Range at
Andersen South was previously discussed in Section 5.1.8.2. 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
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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 (Manci et al. 1988; USFWS 1992; Krausman et al.
1993; Bowles 1995). 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.
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), N. Johnson observed flying fruit bats
avoid 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 1,101 acres (446 ha) of recovery habitat in the vicinity of Alternative 5
(Table 5.5.8-5 and Figure 5.5.8-4).
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Table 5.5.8-5. Noise Levels overlying Mariana Fruit Bat Recovery Habitat
(acres [ha]) with Implementation of LFTRC Alternative 5
60-64 dB ADNL
143.0
(57.9)

65-74 dB ADNL
523.5
(211.9)

75-85+ dB ADNL
434.8
(176.0)

Total
1,101.3
(445.7)

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 1,101 acres (446 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.
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, and 1-year post-construction monitoring to evaluate
effectiveness of HACCP, the potential for the introduction of new or spread of existing non-native species
on Guam during the operation of Alternative 5 is considered unlikely. Therefore, there would be less than
significant impacts to the Mariana fruit bat with implementation of proposed operational activities
associated with Alternative 5.
Mariana Fruit Bat Critical Habitat. Potential impacts to Mariana fruit bat critical habitat could occur
during range operations (e.g., noise, lighting, and general human disturbance) associated with the
proposed ranges at NWF that would be adjacent to critical habitat. However, the 2004 designation of
critical habitat by the USFWS (USFWS 2004a) stated that “the presence of auditory or visual human
disturbances does not affect the presence of the primary constituent elements used to define critical
habitat.” This area is already subject to daily human disturbance due to aircraft operations and other DoD
activities at AAFB, and its proximity to the access road to the Guam NWR, adjacent beaches, and private
property to the southwest. Implementation of BMPs (e.g., installation of hooded lights in the vicinity of
fruit bat critical habitat) will be used to the maximum extent possible to avoid and minimize the
illumination of forest and critical habitat. Therefore, the operation of Alternative 5 would result in less
than significant impacts to fruit bat critical habitat and critical habitat would remain functional to serve
the intended conservation role for the fruit bat.
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
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Alternative 5, there would be no impact to these species. If the species are reintroduced and exposed to
LFTRC operational activities under Alternative 5, they may be disturbed.
Mariana Crow and Guam Micronesian Kingfisher Critical Habitat. Potential impacts to Mariana crow and
Guam Micronesian kingfisher critical habitat would be the same as previously discussed for the fruit bat.
Therefore, the operation of Alternative 5 would result in less than significant impacts to crow and
kingfisher critical habitat and critical habitat would remain functional to serve the intended conservation
role for both species.
GUAM TREE SNAIL. As discussed previously in the Affected Environment section (see 5.5.8.1, SpecialStatus Species: Federal ESA-Listed and Proposed Species and Designated Critical Habitat), the Guam
tree snail has not been observed within the proposed impacted areas of the NWF LFTRC alternative.
However, the USFWS regularly conducts tree snail surveys at 88 stations along 9 transects within the
Ritidian Unit of the Guam NWR (J. Cruce, Wildlife Refuge Specialist, Guam NWR, USFWS, personal
communication, 2014). Two survey transects composed of 20 survey stations would be within the
proposed SDZs of the LFTRC at NWF. Upon entering an operational phase, coordination of specific
dates for range usage would be scheduled by Range Operations. With appropriate coordination and in
accordance with DoD security protocols, the DON would allow research and monitoring of biological
resources by local, university, and federal researchers within the SDZs and DON lands. Therefore, the
areas would remain functional to serve their intended conservation role for listed and at-risk species.
Additionally, pursuant to pending legislation in the FY 2015 National Defense Authorization Act, the
DON and the USFWS will enter into an agreement that provides for the management of the Ritidian Unit
to ensure sensitive resources (e.g., tree snails) are appropriately protected and managed. Therefore, there
would be less than significant impacts to tree snail research and management with implementation of
Alternative 5.
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.
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).
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
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would be lost due to wildfires igniting as a result of proposed training operations (USFWS 2010a).
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 5.
SERIANTHES TREE. The only known mature Serianthes tree on Guam is located on the northwest corner of
the potential impacted area associated with the proposed MPMG Range (see Figure 5.5.8-2). To avoid
any impacts to this tree, a minimum buffer of 100 feet (30 m) would be established around the tree and no
activities would be permitted within this buffer. In addition, the DON will coordinate with the USFWS
regarding access to the tree for research/conservation purposes. Therefore, there would be no impacts to
Serianthes tree or recovery habitat with implementation of the proposed operations associated with
Alternative 5.
Special-Status Species: Guam-Listed and SOGCN
Guam-listed species and SOGCN are also ESA-listed species and potential impacts to these species are
discussed above.
5.5.9

Marine Biological Resources

5.5.9.1

Affected Environment

The description of the affected environment for marine biological resources around the proposed
Alternative 5 is consistent with the summary provided for the proposed AAFB cantonment and housing
Alternative C in Section 4.3.9.1. The primary difference in the affected environment between the NWF
LFTRC and the Alternative C cantonment and housing location is that the Alternative C footprint is
entirely onshore. SDZs for the proposed Alternative 5 extend offshore, into the Guam NWR - Ritidian
Unit, which includes 401 acres (162 ha) of submerged lands at Ritidian Point from the high tide mark out
to the 100-foot (30-m) bathymetric contour, lies offshore to the north (Figure 5.5.9-1).
5.5.9.2

Environmental Consequences

Construction
The environmental consequences for marine biological resources as a result of construction of Alternative
5 are consistent with the summary provided for the proposed AAFB cantonment/family housing
alternative in Section 4.3.9.2.
There is no in-water construction work proposed for the construction of Alternative 5. 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 (e.g., hooded lighting and limiting construction activities to daylight hours),
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.
Additional measures are described by NMFS to minimize impacts to EFH and ESA listed species as
recommended conservation measures and are summarized under EFH and special status species in
environmental consequences for operations below.
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Increased recreational use of the marine resources near the Guam NWR - Ritidian Unit may occur via
boat and beach accessible trails by construction workers. However, contract construction personnel would
be issued base passes for official business only and these restrictions would be specified in construction
contracts.
The DON would 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 impacts by the construction workforce on marine
resources to less than significant.
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 NWF are assessed below, but are generally
as 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 due to implementation of surface water protection
measures (i.e., compliance with Construction General Permit requirements and implementation of BMPs
during construction and implementation of LID, range maintenance BMPs, and pollution prevention plans
during operations).
In addition, erosion control, sediment runoff control, and 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. Such munitions and residue would be treated and managed according to applicable
DoD Directives and UFC requirements, as well as other measures being considered by the DON (as
described in a manual titled “Prevention of Lead Migration and Erosion from Small Arms Ranges”
[NAVFAC Pacific EV24SH, personal communication, April 26, 2013]). As discussed in Section 5.5.2,
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, and pollution prevention
plans during operations).
Marine Flora and Invertebrates
There would be no in-water training. Given the very limited quantity of bullets that would be deflected or
ricochet off the bermed areas with enough residual energy to enter the marine environment and the BMPs
described above, no impacts are expected to occur to marine flora and invertebrates as a result of the
operation of the proposed LFTRC at NWF.
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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 the implementation of BMPs described
above would result in less than significant direct impacts to fish as a result of 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 MSA, there would be no adverse effect on EFH because the proposed action would not reduce the
quality or quantity of EFH as a result of LFTRC operational activities.
In accordance with the Magnuson-Stevens Fishery Conservation and Managament Act, the DON initiated
informal consultation with the NOAA’s NMFS Pacific Islands Regional Office, Habitat Conservation
Division in May 2014 to determine the potential effects of construction and operations of DON’s
preferred alternatives (Alternatives E and 5) on EFH. NMFS reviewed the 2014 Draft SEIS on Guam and
CNMI Military Relocation (2012 Roadmap Adjustments) and supplementary information provided by the
DON during the course of the EFH consultation.
NMFS determined that adverse effects to EFH would occur unless recommended conservation measures
were implemented. NMFS identified seven conservation recommendations to avoid and minimize impacts
to EFH. The NMFS EFH effects determination letter of April 27, 2015 containing the complete list of
recommendations and the DON’s response to the determination letter are located in Vol. 2 Appendix F.5.
NMFS’ recommended conservation measures are summarized below.











The DON should commit to ensure that the Northern Districe WWTP is upgraded to meet GWQS
with an emphasis on orthophosphate, nitrate-nitrogen, and ammonia concentrations. The DON
should encourage GWA to reduce nutrient levels even further as the GWQS are still above
recommended levels of nitrate and orthophosphate discharges for coral reef habitats.
The DON should, to the greatest extent practicable, minimize stormwater runoff and prevent
increases in the amount of water discharged through freshwater seeps into nearshore coastal
waters for each project component.
The DON should further examine the fate of stormwater for these project components,
particularly the Finegayan Cantonment and the NWF LFTRC, to determine whether stormwater
practices affect sensitive nearshore reefs such as the HAPCs at Haputo ERA and the Ritidian Unit
of the Guam NWR through seeps.
The ROD should clearly identify funding and provide minimal guidelines for programs to
minimize impacts from training, recreation, and fishing activities for Marine Corps personnel.
Ensure that each Marine Corps unit assigned to Guam irrespective of duration and deployment
status will institute a physical training awareness and operational guidance that identifies
appropriate physical training areas as well as identify sensitive areas that are off-limits for such
activities in coordination with installation and regional resource management plans.
Develop methods to minimize fishing impacts by reducing take of fish species from key
functional groups and rare species. This could include a ban for DoD personnel on use of
destructive methods of fishing including for species of local concern such as humphead wrasse
and green humphead parrotfish.
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The DON should provide a commitment to develop and implement a detailed and comprehensive
Adaptive Management Plan that defines watershed management and erosion control mechanisms
that will be adopted based on current best available information and involve a protocol
articulating the framework to include assessing and mitigating cumulative impacts.

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.
On December 10, 2014, pursuant to section 7(a)(2) of the ESA, the DON requested informal consultation
with NMFS Pacific Islands Regional Office regarding the effects of the proposed action on ESA-listed
marine species: the threatened scalloped hammerhead shark and four species of threatened coral
(Acropora globiceps, Acropora retusa, Pavona diffluens, and Seriatopora aculeata). Based on further
consultation, the DON determined that only three of these recently listed species could occur in the
vicinity of the proposed action and accordingly, the DON requested informal consultation to address
potential effects to these newly listed species.
The DON requested informal consultation for two separate proposed action elements which may have the
potential to affect either the scalloped hammerhead shark or the four species of threatened coral identified
above:



The effects of the projected increase of effluent from the Northern District WWTP outfall, a
GWA facility.
The effects of constructing the AVLA in Inner Apra Harbor.

The DON determined that the projected increase of effluent from the Northern District WWTP may
affect, but is not likely to adversely affect Acropora globiceps, Acropora retusa, and Seriatopora
aculeata, and the scalloped hammerhead shark because the effects are insignificant.
The AVLA includes a vehicle ramp which is the only in-water project not completed from the original
2010 EIS and associated ESA section 7 consultation with NMFS. The DON determined that the AVLA
project may affect but is not likely to adversely affect the scalloped hammerhead shark because the effects
are discountable.
At the request of NMFS, on April 13, 2015 the DON provided additional detailed information about the
proposed action and potential conservation and mitigation measures (see Appendix F.5). Consultation
with NMFS concluded with a letter of concurrence on May 18, 2015 (see Appendix F.5). NMFS
considered the information in the DON’s EIS/OEIS (2010), the Draft SEIS (2014), and consultation
requests, as well as the best scientific information available about the biology and expected behaviors of
the ESA-listed marine species and agreed with the DON conclusion that the proposed action is not likely
to adversely affect the scalloped hammerhead shark or the ESA-listed corals.
NMFS also agreed that the proposed action would have no effect on critical habitat. NMFS provided in
their letter of concurrence five conservation recommendations that they deemed prudent. The DON will
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consider adoption of one or more of these conservation recommendations and will address them in the
ROD for this proposed action.
Marine Conservation Areas
Range utilization would depend on the number of personnel required to complete annual individual
training events, the duration of each event, and the training capacity of each range, but range availability
for DoD training would be approximately 39 weeks per year with 13 weeks of non-availability for DoD
training per year for weather, maintenance, and holidays. Alternative 5 operational activities would result
in less than significant direct and indirect impacts to conservation efforts and management activities at the
Guam NWR - Ritidian Unit with the implementation of BMPs and coordination between USFWS and the
DON for current or planned research and conservation programs.
5.5.10

Cultural Resources

5.5.10.1 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 5. The Alternative 5 area,
also known as the NWF alternative, is situated on the NWF section of AAFB and portions of the Ritidian
Unit of the Guam NWR. The Ritidian Unit is owned and managed by the USFWS. Historically, portions
of the area known as Tailalo underwent extensive development during and after WWII with the
construction and use of NWF. The Ritidian area contains a substantial number of Pre-Contact and historic
sites, with evidence of occupation potentially dating as early as 3500 years before present, as well as a
Spanish mission, latte sites, and cave sites with pictographs (Carson 2012, 2014).
The affected environment for cultural resources associated with Alternative 5 is consistent with the
affected environment description in the 2010 Final EIS (Volume 2, Chapter 12: Cultural Resources,
Section 12.1.2.1: Andersen AFB, pages 12‐9 to 12‐16). 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.
Portions of the Alternative 5 PDIA and PIIA were investigated 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 in the area included archaeological surveys (Grant et al. 2007; Church et al. 2009;
Dixon and Walker 2011; Dixon et al. 2011b; Dixon et al. 2012), architectural inventories (Aaron et al.
2007), and TCP studies (Welch and Prasad 2006). Investigations at Ritidian have included intensive
surveys (Dixon 2000) and excavations (Kurashina 1990; Olmo 1997; Bayman et al. 2010; Carson 2012,
2014; Jalandoni 2011). 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).
Collectively, these investigations provide the comprehensive inventory of cultural resources for analysis
in Alternative 5.
As described in Section 5.1.10.1, the HG Range would be located at Andersen South under all of the
LFTRC alternatives. The entire area was previously surveyed at an intensive level (Welch 2010; Dixon et
al. 2011a).
During October through 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
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level information on potential direct and indirect effects to historic properties within areas that may be
selected in the Navy’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.
Cultural Resources in the Alternative 5 PDIA
Alternative 5 would involve the construction of individual ranges, support buildings, towers, access roads,
and the relocation of the USFWS facilities at the Ritidian Unit of the Guam NWR. The PDIA consists of
the limits of proposed construction.
Table 5.5.10-1 lists 35 known archaeological sites located within the Alternative 5 PDIA on AAFB and
the Ritidian Unit of the Guam NWR. Twenty sites, including artifact and ceramic scatters, a rock
alignment, a rock shelter, the Ritidian Site Complex, and NWF (a historic airfield) are eligible for listing
in the NRHP.
Fifteen sites, consisting of disturbed Pre-Contact ceramic scatters and historic WWII sites, are not eligible
for listing in the NRHP. Should this alternative be selected, archaeological sites that cannot be avoided
would be evaluated following the procedures in the 2011 PA. No historic properties have been identified
in the PDIA for the proposed HG Range at Andersen South.
Table 5.5.10-1. Archaeological Sites within the Alternative 5 PDIA
GHPI
Number1

66-08-0012

Temporary
Site Number/
Map Number

T-RIT-100

Site Type

Ritidian Site
Complex2

Period**
Pre-Contact/
Latte/ Spanish
Missionization/
Chamorro Spanish
Wars
Pre-Contact/Latte,
Post-WWII/ Second
American Territorial

NRHP
Eligible?

NRHP
Criteria

Reinman
1977

Yes

D

Aaron et al.
2007; Dixon
et al. 2011b

Yes

D

Reference

66-08-1065***

Airfield2

66-08-2492

T-A3-1

Rock shelter
with midden
soil and marine
shell2

Pre-Contact/Latte

Dixon et al.
2011b

Yes

D

66-08-2493

T-NW-1

Artifact scatter

Organic Act/Home
Rule/Economic
Development

Dixon and
Walker 2011

No

NA

66-08-2494

T-NW-2

Artifact scatter2

Pre-Contact/Latte

Dixon and
Walker 2011

Yes

D

66-08-2495

T-NW-3

WWII-era fuel
tank farm (tanks
removed) 2

WWII (Unspecified)

Dixon and
Walker 2011

No

NA

66-08-2496

T-NW-5

Ceramic scatter2

Pre-Contact/Latte

Yes

D

66-08-2503

T-M-01

Concrete pad

Post-WWII/ Second
American Territorial

No

NA
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Table 5.5.10-1. Archaeological Sites within the Alternative 5 PDIA
GHPI
Number1

Temporary
Site Number/
Map Number

Site Type

Period**

66-08-2505

T-M-03

Dump2

66-08-2506

T-M-04

Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial

Dixon et al.
2012
Dixon et al.
2012

66-08-2507

T-M-05

Post-WWII/Second
American Territorial

Dixon et al.
2012

66-08-2508

T-M-06

Cobble walls2

Pre-Contact/Latte

66-08-2522

T-RP-01

Ceramic scatter2

Pre-Contact/Latte

66-08-2523

T-RP-02

Concrete
foundations and
cobble retaining
wall (remains of
lighthouse/
beacon)2

WWII Japanese
Military Occupation,
Post-WWII/Second
American Territorial

66-08-2530

T-PP-01

Artifact scatter2

Pre-Contact/Latte

T-NW- 4

Ceramic scatter

Pre-Contact/Latte

T-NW-9

Artifact
scatters2

Pre-Contact/Latte,
Post-WWII/Second
Territorial

T-NW-10

Artifact scatter
(possible
helicopter
components)

Organic Act/Home
Rule/Economic
Development

T-NW-16

Artifact scatter

Post-WWII/Second
American Territorial

T-NW-18

Ceramic scatter

Pre-Contact/Latte

T-NW-19

Ceramic scatter

Pre-Contact/Latte

T-NW-20

Artifact scatter2

Pre-Contact/Latte

T-NW-21

Ceramic scatter2

Pre-Contact/Latte

T-NW-24

Ceramic scatter2

Pre-Contact/Latte

T-NW-25

Artifact scatter2

Post-WWII/Second
American Territorial

T-NW-26

Ceramic scatter2

Pre-Contact/Latte

T-NW-39

Ceramic scatter2

Pre-Contact/Latte

T-NW-40

Ceramic scatter2

Pre-Contact/Latte

FTX3-2

Artifact scatter

Pre-Contact/Latte

Concrete pad
and foundation2
Concrete pad,
wooden power
poles2
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NRHP
Eligible?

NRHP
Criteria

No

NA

No

NA

No

NA

Yes

D

Yes

D

No

NA

Yes

D

Yes

D

Dixon and
Walker 2011

Yes

D

Dixon and
Walker 2011

No

NA

No

NA

Yes

D

Yes

D

Yes

D

Yes

D

Yes

D

No

NA

Yes

D

Yes

D

Yes

D

Yes

D

Reference

Dixon et al.
2012
Dixon et al.
2012

Dixon et al.
2012

Dixon et al.
2012
Dixon and
Walker 2011

Dixon and
Walker 2011
Dixon and
Walker 2011
Dixon and
Walker 2011
Dixon and
Walker 2011
Dixon and
Walker 2011
Dixon and
Walker 2011
Dixon and
Walker 2011
Dixon and
Walker 2011
Dixon and
Walker 2011
Dixon and
Walker 2011
Church et al.
2009
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Table 5.5.10-1. Archaeological Sites within the Alternative 5 PDIA
GHPI
Number1

Temporary
Site Number/
Map Number

Site Type

66-08-2731

Site 3

Ceramic scatter,
bottle dump

66-08-2736

T-NWF-001a

Road bed

66-08-2737***

T-NWF-001b

Artifact scatter

66-08-2738

T-NWF-002

Artifact scatter

Pre-Contact/Latte

66-08-2744

T-RIT-105

Ceramic scatter

Pre-Contact/Latte

66-08-2753

T-RIT-120

Ceramic scatter

Pre-Contact/Latte

Period**
Pre-Contact/Latte
Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial

Reference

NRHP
Eligible?

NRHP
Criteria

DeFant 2014

Yes

D

No

NA

No

NA

No

NA

No

NA

No

NA

Dixon et al.
2015a
Dixon et al.
2015a
Dixon et al.
2015b
Dixon et al.
2015a
Dixon et al.
2015a

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.
Notes: 1Not all sites recorded within the project areas have received official GHPI numbers, although they have been
documented as part of previous surveys.
2
Sites are in both the PDIA and the PIIA.
** Revised to match Guam GHPI forms dated May 28, 2014.
*** The Guam SHPO concurs with this recommendation (Guam SHPO correspondence dated August 12, 2014
[RC2013-0904]).

No TCPs have been identified in the PDIA for this alternative (Welch and Prasad 2006; Griffin et al.
2010).
Cultural Resources in the Alternative 5 PIIA
The PIIA consists of the area within the SDZs for the LFTRC and HG ranges and associated areas
potentially affected by increases in noise. Table 5.5.10-2 summarizes the 79 known archaeological sites
located within the Alternative 5 PIIA. There are 60 known NRHP-eligible sites in this area, including the
Ritidian Site Complexes (GHPI Numbers 66-08-0012 and 66-08-0013), a portion of the Jinapsan site
(GHPI number 66-08-0014), artifact scatters, NWF, and rockshelters. One of the Ritidian Site Complexes
is also located within the PDIA. The remaining 19 sites, which include a WWII-era fuel tank farm and a
historic site with concrete foundations and a cobble retaining wall, are not eligible for listing in the
NRHP. Three structures associated with the FWS are located within the PIIA. None of these structures are
eligible for listing in the NRHP. No TCPs have been identified in the PIIA for Alternative 5. Natural
resources of cultural importance may occur in this area.
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Table 5.5.10-2. Summary of Archaeological Sites Known to be Located within the Alternative 5
PIIA
Period**

Number of Sites
of this Type in
the Impact Area

NRHP
Eligible?

NRHP
Criteria

Pre-Contact/Latte,
Spanish Missionization/
Chamorro Spanish Wars

3

Yes

D

Pre-Contact/Latte

40

Yes

D

Pre-Contact/Latte
Pre-Contact/Latte
Pre-Contact/Latte
Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial
WWII (unspecified)
WWII (Unspecified)
Post-WWII/Second
American Territorial
WWII (unspecified)
WWII Japanese Military
Occupation, PostWWII/ Second
American Territorial
Pre-Contact/Latte, PostWWII/Second
American Territorial
Pre-Contact/Latte, PostWWII/Second
American Territorial
WWII (unspecified)
WWII Japanese Military
Occupation
Post-WWII/Second
American Territorial
Post-WWII/Second
American Territorial

2
2
8

No
Yes
Yes

NA
D
D

7

No

NA

1

Yes

NA

1
1

No
No

NA
NA

3

No

NA

1

No

NA

1

No

NA

1

No

NA

2

Yes

D

1

No

NA

3

Yes

D

1

No

NA

1

Yes

D

Site Type
Complex1
Pre-Contact Artifact/Ceramic
Scatters
Pre-Contact Ceramic Scatters
Cobble Wall
Rockshelters/Caves
Artifact Scatter/Dumps
Artifact Scatter
Artifact Scatter
Fuel Tank Farm (tanks removed)
Concrete Pad
Road Bed/Tank Trail
Concrete Foundations and
Cobble Retaining Wall
Mixed Component Ceramic
Scatter, Concrete Pad, and
Artifact Scatter
Mixed Component Ceramic
Scatter and Artifact Scatter
Firing Range Embankment
Defensive positions
Antenna Base
Airfield

Legend: NRHP = National Register of Historic Places; NA=not applicable; NRHP criterion D = eligible for potential to
yield information important in prehistory or history.
Notes: 1One of these sites is in both the PDIA and the PIIA
** Revised to match Guam GHPI forms dated May 28, 2014.

5.5.10.2 Environmental Consequences
Construction
Construction activities associated with Alternative 5 may adversely affect historic properties and impact
culturally important natural resources. Final determinations of effect would follow the procedures in the
2011 PA. Following is a discussion of potential direct and indirect adverse effects to historic properties
and impacts to culturally important natural resources.
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Construction of the ranges, support facilities, utilities, and road construction would primarily occur in the
NWF area of AAFB (see Figure 2.5-6). However, the construction of an access road and a vehicle access
gate would occur on the Ritidian Unit of the Guam NWR and could adversely affect site 66-08-0012.
Given the substantial development anticipated in the PDIA, it is assumed for purposes of this analysis that
100% of the area 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. Excavation and soil removal associated with the construction of Alternative 5 could adversely
affect 20 known historic properties, including Pre-Contact artifact scatters and sites containing latte
components (see Table 5.5.10-1). Fourteen of the historic properties are located within both the PDIA and
the PIIA. Direct impacts to these sites would only occur to the portion within the PDIA.
Under Alternative 5, the Guam NWR administrative offices would be relocated to the southwest. The
existing Guam NWR buildings, which are not considered eligible for listing in the NRHP, would be left
in place.
Construction activities associated with Alternative 5 have the potential to directly impact culturally
important natural resources. The project would require the removal of limestone forest where culturally
important natural resources, including traditional plants, may be present. 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: 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 5. The modification or replacement of existing
overhead electrical lines under Alternative 5 would not affect any known cultural resources. Water and
wastewater utilities would be placed along Perimeter Road and on a new access road. There are no known
NRHP-eligible sites or structures located in the areas planned for water or wastewater utility upgrades. No
adverse effects to historic properties are anticipated in conjunction with these utility upgrades.
There are no historic properties located in the PDIA or the 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 5 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 5.
The potential for direct effects within the SDZ would be limited to the risk of strikes from stray rounds
during Alternative 5 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 5 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 5 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
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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.
Areas near the ranges are currently subject to intermittent noise from aircraft up to 60 dB DNL, although
most areas currently have average noise levels of less than 60 dB DNL (see Section 5.5.4, Noise). Under
Alternative 5, small arms live-fire noise would be audible near 46 NRHP-eligible sites that are located
within the expanded noise contours (Table 5.5.10-3). Average noise levels during range operations are
projected to increase from current levels of less than 60 dB to between 65 dB and 85 dB ADNL due to the
introduction of small arms live-fire noise. At the Ritidian Unit of the Guam NWR, noise levels are
projected to increase from current levels of less than 60 dB to over 80 dB ADNL in some areas, although
some attenuation below the cliffline is expected due to topography. Forty-two NRHP-eligible sites are
Pre-Contact artifact scatters, rockshelters, historic military sites, and a portion of NWF (66-08-1065).
Three NRHP-eligible sites have multiple latte components and one NRHP-eligible site is a cave site.
Table 5.5.10-3. Summary of Archaeological Sites Potentially Affected by Noise
Site Type

Period**

Latte Sites/Complexes
Pre-Contact Cave
Pre-Contact Artifact Scatters
Rockshelters
Historic Artifact Scatter
WWII Defenses

Pre-Contact/Latte
Pre-Contact
Pre-Contact
Pre-Contact/Latte
Post-Contact
WWII Japanese Military
Post-WWII/Second
American Territorial

NWF (Site 66-08-1065)

Number of Sites of this
Type in Impact Area
3
1
33
4
1
3

NRHP
Eligible?
Yes
Yes
Yes
Yes
Yes
Yes

NRHP
Criteria
D
D
D
D
D
D

1

Yes

D

Legend: NRHP = National Register of Historic Places; NA=not applicable; NRHP criterion D = eligible for potential to yield
information important in prehistory or history.
Note: ** Revised to match Guam GHPI forms dated May 28, 2014.

Based on the analysis, changes in the setting would not indirectly adversely affect the integrity of 43
NRHP-eligible artifact scatters, rockshelters, or historic military sites. However, three potentially noisesensitive NRHP-eligible sites with latte components and cave sites with pictographs could be indirectly
adversely affected by substantial changes in the audible environment. Final determinations of effect
would follow the procedures in the 2011 PA.
As indicated in Section 5.5.11, indirect adverse effects from visual intrusions associated with
Alternative 5 would be minimal as the ranges are within an existing military operations area and the
action would not involve a change in visual setting.
Access within the SDZs would be restricted during range operations. Cultural sites located on AAFB
currently have limited access due to operations. Portions of the Ritidian Unit of the Guam NWR are
currently open to the public. Portions of two NRHP-eligible archaeological sites, the Ritidian Site
Complexes (66-08-0012 and 66-08-0013), are located within the SDZs that overlay portions of the
Ritidian Unit. Portions of these sites are accessible to the public through tours and public education
programs and are part of on-going scientific research programs. Under Alternative 5, access to these sites
would be restricted while the ranges are in use. Access to these sites during those periods when the ranges
are not in use is a matter under the management authority of the USFWS. Restricted access associated
with operation of Alternative 5 would be a significant impact.
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Summary of Impacts and Potential Mitigation Measures
Implementation of Alternative 5 could cause direct adverse effects to 20 known NRHP-eligible
archaeological sites. Potential indirect adverse effects could occur to three NRHP-eligible archaeological
sites. Potential impacts could also occur to two NRHP-eligible sites (GHPI Numbers 66-08-0012 and 6608-0013), as a result of reduced access. In addition, culturally important natural resources could be
directly impacted due to removal of limestone forest. Under this alternative, there would be more adverse
effects from construction at NWF than any of the other LFTRC alternatives. There would be more
adverse effects from operations under Alternative 5 than under 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. 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 NRHP-eligible or listed archaeological sites,
consulting on new projects and initiating additional identification efforts, and resolving impacts due to
loss of access to potential 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. During October
through December 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. The TRRA provides information on
potential adverse effects resulting from the construction and operation of the LFTRC alternative 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 a
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, 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 5.5.10-4 presents potential
mitigation measures to resolve adverse effects to historic properties and reduce impacts to cultural
resources resulting from the implementation of Alternative 5. With the implementation of these measures
and processes as outlined in the 2011 PA, it is expected that direct and indirect, short- and long-term
impacts would be reduced to a level below significance in all but one instance. Loss of access to the
Ritidian Site Complexes, as they are currently accessible to the public daily, would remain a significant
impact under NEPA with reduced accessibility by the public. The DON would pursue an agreement with
USFWS in accordance with the provisions of Section 2822 of the FY 2015 NDAA, which would allow
for the continued management of the Ritidian Unit consistent with the purposes for which it was
established and the operation of the range SDZs associated with the LFTRC preferred alternative at NWF.
The DON anticipates that access restrictions will be addressed in this agreement.
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Table 5.5.10-4. Potential Mitigation Measures for Alternative 5 for Adverse Effects (NHPA) and
Impacts to Other Cultural Resources (NEPA)
NHPA Effects
Potential direct adverse effects to 20 historic propertiesNRHP-eligible archaeological sites from construction
and potential indirect adverse effects to three NRHPeligible sites from changes in use that degrade site
integrity.
NEPA Impacts
Potential adverse impacts to two NRHP-eligible
archaeological sites from restricted access.

Potential impacts to culturally important natural
resources.

5.5.11

Mitigation
Development and implementation of the RMP to
identify specific measures to avoid, minimize, and
mitigate direct and indirect adverse effects to historic
properties.
Mitigation
Consideration of options for access that considers public
interest, public safety, and installation security for
access to these culturally sensitive locations.
Through the 2011 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

5.5.11.1 Affected Environment
A list and description of visual resources at NWF are provided in the 2010 Final EIS (Volume 2,
Chapter 13: Visual Resources, Section 13.1.1.1: Andersen AFB, pages 13-1 to 13-8). NWF, located in the
northwestern sector of AAFB, contains several old runways within a setting of dense tropical vegetation.
The landscape is heavily vegetated, dominated by wide-canopy trees and shrubs that generally block
long-distance views. Along the adjacent coastline lie several scenic points of interest that provide
recognized scenic and recreational value, such as Ritidian Point and Uruno Point. The views at Ritidian
Point and Uruno Point are discussed in the 2010 Final EIS (Volume 2, Chapter 13: Section 13.1: Affected
Environment, Section 13.1.1.3, Andersen AFB, page 13-15). Photo 5.5.11-1 shows the view of
Alternative 5 from Route 3A.

Photo 5.5.11-1: View of Route 3A descending to the Guam
NWR Nature Center at Ritidian Point-NWF
(View of Alternative 5 location in the upper-half of the photo)
Source: AECOM 2010c
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5.5.11.2 Environmental Consequences
Construction
During construction, activities and equipment would temporarily cause view obstructions where
recognized views currently exist. The short-term direct visual impacts during the construction phase
would be less than significant.
Operation
As discussed in the 2010 Final EIS (Volume 2, Chapter 13: Visual Resources, Section 13.2.2.1: North,
pages 13-262 to 13-267), development of land adjacent to Route 3A for a live-fire training range would
result in minor alteration of the existing visual landscape. Although Route 3A is accessible to the public,
the surrounding land is federal property and is closed to the public. Accessible views into these areas are
limited because of the relatively flat topography of the plateau and substantial vegetation along the
roadway. The affected areas are mostly grass and are adjacent to the NWF airfield. The Ritidian Point
overlook located immediately adjacent to Route 3A before the road begins its descent along the cliff
slopes is at a lower elevation than the nearby development at NWF and the views from this area would
not be affected by development. Because of the amount of clearing and development for Alternative 5, as
well as the lack of publicly accessible views into the area, the long-term direct impact on visual resources
would be less than significant.
Alternative 5 would have less of an impact to visual resources than Alternatives 1, 3, and 4, and a similar
level of impact compared to Alternative 2.
5.5.12

Ground Transportation

5.5.12.1 Affected Environment
The affected environment for ground transportation resources associated with the Alternative 5 includes
transportation facilities internal to the site (range roadways and intersections). This section discusses
existing conditions and assesses how construction and operations of Alternative 5 would potentially affect
transportation conditions for roadways and intersections internal to the site. Impacts to off-base (external)
roadways and intersections are summarized in Section 6.1 of this SEIS.
5.5.12.2 Environmental Consequences
Construction
Potential construction impacts to ground transportation under Alternative 5 would be the same as those
discussed in Section 4.2.12.2 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 entry to Alternative 5 would be via Route 3A. The existing roadway and gate area would be
improved to support LFTRC traffic and an Entry Control Facility would be constructed to control access
during hours of operation. Secondary access would be provided on existing roads in the NWF complex.
Approximately 5 miles (8 km) of roads would be improved or constructed to support LFTRC traffic.
Potential operational impacts for Alternative 5 would be the same as those described in Section 5.1.12.2
for Alternative 1; and there would be no direct, long-term significant impacts to internal (range) roadway
segments or intersections.
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Marine Transportation

5.5.13.1 Affected Environment
The location and orientation of Alternative 5 would result in an SDZ that encompasses an area of
approximately 3,059 acres (1,238 ha) of the Philippine Sea off the northern coast of Guam. In addition,
the Alternative 5 SDZ would encroach on a designated shipping lane used by all vessels traveling directly
from Hawaii to Guam. The encroachment would obstruct a near-shore portion of the lane, extending
approximately 2 miles (3 km) from the shoreline.
5.5.13.2 Environmental Consequences
The area of the SDZ will be closed to all vessel traffic on an intermittent basis, following 33 CFR 334, to
allow uninterrupted training. The temporary nature of the closure and the location of the SDZ minimal
distance from the shoreline would result in a less than significant impact on marine transportation.
In order to ensure that vessels are not at risk of accidentally entering the SDZ and being struck by
projectiles 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 mitigate the risk of a vessel being struck by
projectiles. The SDZ area would be identified on nautical charts, but will 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.
An aid to navigation at Ritidian Point (Figure 5.5.6-1) is within the resulting SDZ of Alternative 5;
however, there is a low risk of impact from projectiles from the LFTRC due to the angle from the range
orientation. The aid to navigation would be to the west of the range control tower.
5.5.14

Utilities

5.5.14.1 Affected Environment
Existing utilities in the vicinity of the proposed HG Range are the same as discussed in Section 5.1.14.1
for Alternative 1.
Electrical Power
The electrical utility near the proposed Alternative 5 consists of the existing local DoD 3-phase 13.8 kV
overhead power distribution system serving the NWF, including the Rapid Engineer Deployable Heavy
Operational Repair Squadron Engineers facilities and existing USFWS facilities.
Potable Water
The potable water system near Alternative 5 includes elements of the DoD water transmission and
distribution system. This existing functioning system consists of underground water lines and manholes
serving the Rapid Engineer Deployable Heavy Operational Repair Squadron Engineers facilities at NWF,
which is supplied by existing Well AF-5. The DoD water distribution system is typically 8-inch (20-cm)
diameter buried pipe.
The existing USFWS facilities utilize a water catchment system with an on-site treatment system,
supplemented with water tank trucks, as needed.
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Wastewater
The wastewater utility near Alternative 5 consists of a buried wastewater collection system serving the
Rapid Engineer Deployable Heavy Operational Repair Squadron Engineers facilities on AAFB. This
system has an 8-inch (20-cm) diameter sewer along Perimeter Road. There is currently no wastewater
collection system in the immediate vicinity of this alternative.
The existing USFWS facilities currently utilize septic tanks with leachfield systems.
Solid Waste
There are no solid waste facilities near Alternative 5.
Information Technology and Communications
There is no DoD IT/COMM infrastructure in the immediate vicinity of LFTRC Alternative 5.
5.5.14.2 Environmental Consequences
Electrical Power
The proposed electrical system improvements for Alternative 5, as described in Sections 2.5.4.5 and
2.5.4.6 (for HG Range), have been developed to meet the requirements for the proposed action. The longterm electrical power requirements of the LFTRC facilities would be small (less than 50 kW), and thus
have minimal direct impact on the current system or current power customers. During construction,
current users could experience short-term minimal power outages. With careful planning, these potential
outages would be minimized.
The short- and long-term, direct impact of Alternative 5 on the electrical utility would be less than
significant, during both construction and in operation.
Potable Water
The proposed water system improvements for Alternative 5, as described in Sections 2.5.4.5 and 2.5.4.6
(for 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 proposed LFTRC water supply would serve the Range
Maintenance Building and the KD Rifle/KD Pistol Range Administrative Building. The long-term potable
water demand of the LFTRC would be small, estimated at an average daily demand of 26,520 gallons per
day (100,389 liters per day). Therefore, less than significant long-term direct impact would occur to the
current DoD system. The relocated USFWS facilities would continue to receive potable water from their
catchment and on-site treatment system. There would be no impact on the potable water resource from
relocation of the USFWS facilities. During construction, short-term, minor water service outages. With
careful planning, these potential outages would be minimized.
The short- and long-term, direct impact from LFTRC Alternative 5 to the potable water utility would be
less than significant, both during construction and operations.
Wastewater
The proposed wastewater collection system improvements for Alternative 5, as described in
Sections 2.5.4.5 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
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flow of less than 0.01 MGd (0.038 MLd). Due to the remote location and low volume of wastewater flow,
the wastewater system would consist of gravity sewer line, septic tank, and effluent disposal basin.
Design of septic tank would be in accordance with GEPA Toilet Facilities and Sewage Disposal
Guidelines. Design of an effluent disposal basin would be in accordance with Manual for Constructed
Wetland and Aquatic Plant Systems for Municipal Wastewater Treatment, and be acceptable to GEPA.
The design would be similar to alternative sewer design used in the North Gate project. The sewage
would be designed to pass from the buildings into septic tanks where it would be pumped into a selfcontained effluent disposal facility. The liner would be designed to keep the effluent from entering
groundwater and to keep the rainwater from flooding the field and washing the effluent into the
environment. Three layers of material, course rock, sand, and soil would be contained within the disposal
area. The soil and sand would be designed to create a growing environment for the plants. The rock would
be designed to be a conveyance system for the effluent to spread through the area of the facility. The
long-term estimated wastewater demand for these facilities is small and there would be no direct impact
on the existing sewer collection or treatment systems.
All other LFTRC facilities, including the HG Range, would be provided with portable toilets. These
toilets would require periodic emptying, with the sewage taken to one of the existing WWTPs for
treatment. The estimated sewage amount is minimal and would not have a long-term, direct impact on the
current wastewater resource.
The relocated USFWS facilities could be serviced for wastewater by three options: (1) a sewer line with a
surge holding tank (in case of power outage) and a series of five pump stations to overcome the large
elevation difference between the facilities, as well as the existing sewer line servicing the Rapid Engineer
Deployable Heavy Operational Repair Squadron Engineers facilities, (2) a holding tank requiring periodic
emptying with the wastewater being taken to the North District WWTP, or (3) a new septic tank
constructed adjacent to the relocated facilities. Option 3 was ruled out due to concerns regarding impact
to the NGLA. Option 1 or 2 are viable, with Option 2 having a reduced estimated capital cost. With either
Option 1 or 2, the estimated wastewater flow from the USFWS facilities is small and would have only a
minimal long-term, direct impact on the current sewer system by slightly increasing the amount of flow.
Any outages to service during construction would be short-term and minimal by doing tie-in work at low
flow times, providing bypass lines and pumps, and by careful planning and design of the tie-in methods.
The current wastewater systems planned to be utilized by LFTRC Alternative 5 would be impacted
minimally by this proposed action. Thus, the short- and long-term, direct impact from LFTRC
Alternative 5 to the wastewater utility would be less than significant during both construction and
operations.
Solid Waste
The proposed solid waste infrastructure improvements for Alternative 5, as described in Sections 2.5.4.5
and 2.5.4.6 (for HG Range), have been developed to meet the requirements for the proposed action. The
estimated solid waste generation for LFTRC operations is small and this long-term additional solid waste
would not directly impact current waste collection, handling, or disposal operations. Suitable solid waste
collection containers would be provided where required. The solid waste would be periodically collected,
handled, and disposed by contractors or DoD personnel already serving the NWF.
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There would be a short-term, direct impact to the solid waste handling effort during the U&SI
construction, involving the generation of green waste following the clearing and grubbing of the range
areas and roads, as well as generation of C&D debris waste during construction. The U&SI contractor
would be required to process the generated green waste as part of their assigned contract requiring 100%
diversion of the green waste into mulch (trees and stumps) and compost (leaves and grass), and 60%
minimum diversion of C&D debris waste. The DON subject matter experts will review the U&SI's
contractor's green waste processing and composting facility operations plan to ensure that it meets
industry and regulatory standards. The U&SI contractor will be responsible for obtaining the solid waste
facility permit issued by GEPA prior to commencing activities.
The C&D debris and green wastes that cannot be recycled or reused, as well as wastes that are prohibited
at Layon Landfill would be disposed at the Naval Base Guam Landfill, subject to ongoing discussions
between the DON, USEPA, and GEPA, and permitted private hardfill facilities. 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 short- and long-term, direct impact of Alternative 5 on the solid waste facilities would be less than
significant, during both construction and operations.
Information Technology and Communications
The proposed IT/COMM infrastructure improvements for Alternative 5 as described in Section 2.6 have
been developed to meet the requirements for the proposed action. Since there are no existing IT/COMM
resources in the immediate vicinity of this LFTRC alternative, there would be no direct, long-term impact
on existing IT/COMM services. Alternative 5 would require installation of new conduit duct banks
consisting of six 4-inch (10-cm) conduits for interconnecting the LFTRC range facilities, including the
HG Range. There would also be inter-base connectivity required for DoD IT/COMM, as discussed in
Section 2.6. Installation of these IT/COMM lines could cause short-term, temporary service disruptions to
current IT/COMM users. With careful planning, these potential disruptions would be minimized.
The short- and long-term, direct impact of Alternative 5 to the IT/COMM utility would be less than
significant during both construction and operation.
5.5.15

Socioeconomics and General Services

5.5.15.1 Affected Environment
Most issues and impacts associated with socioeconomics and general services 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 issues and impacts associated
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with the acquisition of land under Alternative 5 (with the exception of the HG Range, which would not
require land acquisition).
5.5.15.2 Environmental Consequences
Socioeconomic and Sociocultural Impacts
Sociocultural impacts associated with land acquisition are less tangible and are conceptual frameworks
such as social disarticulation and cultural marginalization (the deterioration of social structures, networks,
or belief systems), and social and psychological marginalization, stress, and anxiety (a person’s loss of
confidence in society and themselves, feelings of injustice, and reduced social status). See Appendix D,
Section 5.2.2 for more detail.
Alternative 5 would not require federal land acquisition. Custody and control of 268 acres (108.5 ha)
would be reassigned from DOI to DoD, and some areas that are currently accessible to the public would
become restricted access areas. New restrictions on public access to the land and submerged lands
encumbered by the NWF LFTRC could have long-term indirect adverse sociocultural impacts due to the
potential that access restrictions to subsistence fishing and recreation areas would deteriorate social
networks (i.e., if groups of people currently [or traditionally] use areas that would be restricted to hold
social gatherings, then the access restrictions could impact those groups by deteriorating the social
networks inherent in those groups). Also, as social networks may deteriorate due to the access restrictions,
feelings of injustice may arise. While there is potential for social networks to deteriorate, it is not a
certainty. Given the presence of other public recreation areas nearby, potential impacts are determined to
be less than significant.
5.5.16

Hazardous Materials and Waste

5.5.16.1 Affected Environment
The current DoD ROI on Guam for hazardous materials and waste in this section includes the Air Force
property proposed for development of the LFTRC. Air Force property includes the northern portion of
NWF.
Hazardous Material and Hazardous Waste Management
The affected environment or present conditions at NWF with regards to hazardous materials and
hazardous waste management would be the same as described in Section 3.16.1 of this SEIS, which
provides a summary of hazardous materials, hazardous waste, toxic substances, and contaminated site
information pertinent to Guam. No hazardous materials storage or hazardous waste accumulation areas
are located in the area of NWF proposed for development of the LFTRC.
Contaminated Sites
Installation Restoration Program Sites
There are two IRP and five potentially contaminated sites located in the area of NWF proposed for
development for this LFTRC alternative. Only two of these sites are currently active and are depicted in
Figure 5.5.16-1. The seven IRP and AOC sites are listed in Table 5.5.16-1 and described in the 2010 Final
EIS (Volume 9, Appendix G: EIS Resource Technical Appendix, Chapter 3: Hazardous Materials and
Waste Resources, Table 3.6-1 Summary of Active Navy Environmental Restoration Sites on AAFB,
pages G-3-28 to G-3-37 and Table 3.6-22 Summary of Applicable SWMUs and AOC Sites on AAFB,
pages G-3-38 to G-3-43).
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In addition to these sites, there is one IRP site and seven AOCs within 0.25 mile (0.4 km) of the area of
NWF proposed for development for this LFTRC alternative (Figure 5.5.16-1). These sites are listed in
Table 5.5.16-1 and described in the 2010 Final EIS (Volume 9, Appendix G: EIS Resource Technical
Appendix, Chapter 3: Hazardous Materials and Waste Resources, Table 3.6-1 Summary of Active Navy
Environmental Restoration Sites on AAFB, pages G-3-28 to G-3-37 and Table 3.6-6 Summary of
Applicable SWMUs and AOC Sites on AAFB, pages G-3-38 to G-3-43).
Table 5.5.16-1. IRP and Potentially Contaminated Sites on NWF
Site Name
Site 50 (AOC 85)-Building 8024
AOC 86-Achae Point quarry
AOC 87-Radar bomb scoring site cleared area
AOC 89-Lighthouse Road quarry
AOC 90-Mt. Machanao area
AOC 92-Abandoned AVGAS tanks

Area (acre [ha])
10 (4)
6 (2.4)
1 (0.4)
1 (0.4)
1 (0.4)
12 (5)

Status
Active
No Further Action
No Further Action
No Further Action
No Further Action
No Further Action

16 (6.5)

Active

Site 51 (AOC 93)- South runway approach zone

Military Munitions Response Program
Three MMRP sites were identified in the area of NWF proposed for development for this LFTRC
alternative (Table 5.5.16-2).
Table 5.5.16-2. MMRP Sites on NWF
Site Name
UXO 2A MRA 252 Practice Grenade Range
Site 52-UXO 4A MRA 254 Burn and Dump Site
(AOC-94)
UXO 6A MRA 256 Rifle Range (AOC-91)

Area (acre [ha])
3 (14)

Status
Active

9 (3.6)

Active

6 (2.4)

Active

Toxic Substances Management
The proposed project area under this alternative is largely undeveloped. However, a few structures are
located in the area that may be affected by the proposed development of an LFTRC. Any structure
constructed prior to 1978 may contain LBP, ACM and PCBs.
According to USEPA, the parcel is located in an area classified as Zone 1 for Radon, indicating average
indoor radon levels of greater than 4 pCi/L.
5.5.16.2 Environmental Consequences
Impacts to hazardous materials, hazardous waste and toxic substances under this alternative would be the
same as those described under Section 5.1.16.2 of this SEIS. As described in Section 5.1.16.2, should
there be a need to import off-island earthen materials, all GEPA, Department of Agriculture, and local
rules and regulations would be followed. Therefore, implementation of Alternative 5 would result in less
than significant direct or indirect impacts.
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Construction
Contaminated Sites
There are contaminated sites undergoing characterization and/or restoration under various DoD
environmental programs located within or in close proximity to the proposed construction areas under this
alternative. Consideration and careful attention during project design phases must be given prior to
construction to avoid overlap with these sites. If relocation of proposed construction projects that may
overlap these contaminated sites is not possible, then various BMPs and construction operational protocol
must be followed to protect human health and the environment. Adherence to applicable BMPs would
reduce the likelihood and volume of direct accidental releases from site disturbance and enable timely
implementation of cleanup measures, thereby minimizing potential direct or indirect impacts to the
environment. In addition, special design techniques and methodology would be required to ensure the
long-term structural integrity of proposed construction projects.
Installation Restoration Program Sites
All of the IRP sites that require no further action have been subject to health risk evaluations that have
determined that these sites do not pose a public health risk as noted in the 2010 Final EIS (Volume 9,
Appendix G, Section 3.6, Table 3.6-2, page G-3-39 and G-3-40). Development within or in the vicinity of
these sites would be conducted in a manner protective of worker health and safety and in accordance with
any land use controls that may have been placed on the sites.
Currently active sites would be subject to site specific investigations and remedial actions in accordance
with Comprehensive Environmental Response Compensation and Liability Act as outlined in the facility
Site Management Plan (2009) prior to construction activities. Contaminants of concern include antimony
at Site 50 and aluminum and chromium and Site 52. Therefore, less than significant direct or indirect
impacts would occur.
Military Munitions Response Program Sites
Active MMRP sites would be subject to a Comprehensive Site Evaluation process to fulfill the
requirements of a Comprehensive Environmental Response Compensation and Liability Act Preliminary
Assessment and Site Investigation prior to construction activities. UXO, MC and MEC, if present, would
be removed from the MMRP sites as well as any contaminants of concern such as metals or explosives
residues and disposed of in accordance with applicable federal and local regulations. Therefore, less than
significant direct or indirect impacts would occur.
Operation
Hazardous Materials
Live-fire training ranges would generate a long-term increase in the release of hazardous materials from
expended training materials resulting from proposed new training operations, and the impacts would be
similar to those described in Section 5.1.16.2 of this SEIS. As described in Section 5.1.16.2, direct or
indirect impacts would be less than significant.
Contaminated Sites
Contaminated sites (IRP and MMRP) identified under this alternative have been investigated and
determined to pose no risk to human health or environmental receptors or would be investigated and
remediated prior to facility construction to ensure than no health hazards would be present during site
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operations. Therefore, the impacts to IRP/MMRP sites under this alternative would be less than
significant.
5.5.17

Public Health and Safety

5.5.17.1 Affected Environment
Operational Safety
To protect the general public from intentional or accidental entry onto the NWF at AAFB, locked or
manned gates are used where vehicles 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.
The AAFB MSA is situated near NWF. Explosives handling and storage is the primary function of the
AAFB MSA. Facilities within the MSA and the other areas within NWF that handle munitions have
associated ESQD arcs that restrict the construction of inhabited buildings and other non-munitions related
activities to minimize potential impacts on personnel and the general public from an explosive mishap.
Environmental Health Effects
Noise
Noise sources in and around NWF include surface traffic and other ground-training activities. Currently,
the NWF south runway is used for fixed-wing aircraft operations and airborne operations, which include
airdrop operations at a drop zone on the eastern end of the runway. The north runway is used for
helicopter practice landings and airdrop operations at a drop zone on the eastern end of the runway.
However, mission activities are scheduled to be moved. The North Runway would be the primary landing
zone as well as the location for the drop zone, which would be moved more than 1 mile (1.6 km)
southwest of its current location. Aircraft operations and ground-training activities at NWF are infrequent.
Noise modeling for these operations has not been performed as there are fewer than 10 jet or 25 propellerdriven aircraft operations per day and noise contours are not anticipated to extend beyond the installation
boundary. Details regarding current noise conditions at NWF are provided in Section 5.5.4.1.
Water Quality
Several water wells are situated within the NWF. Well AF-5 currently services the NWF. In addition,
11 new wells are planned for installation in this general area of AAFB. 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 ensure that contaminants are not introduced in these areas to protect 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 5.5.2.1 provides details regarding current quality of potable water sources.
Hazardous Substances
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. Nine AOC sites are
situated within the area of NWF where the Alternative 5 development is proposed. These sites include
AOCs 85, 86, 87, 89, 90, 91, 92, 93, and 94 (DON 2010b). Based on health risk evaluations, no further
action has been recommended for AOCs 86, 87, 89, 90, and 92. A ROD has been prepared for AOCs 85
and 93 for soil excavation and removal. These sites have not yet been closed. AOCs 91 (UXO 4A) and
94 (UXO 6A) are both MMRP sites that are situated within the proposed MPMG live-fire training area.
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For AOC 91, soil remedial or removal action has been recommended. For AOC 94, further investigation
has been recommended to characterize the existence of UXO contamination or its potential for a release
to the environment. The hazardous materials and waste section of this SEIS (see Section 5.5.16) provides
additional detail about the status of AOC and MMRP sites.
Unexploded Ordnance
NWF is known to have a high probability for MEC as a result of the occupation by Japanese forces during
WWII and subsequent assault by Allied/American forces to retake the island (DON 2012).
Traffic Incidents
No high crash frequency locations have been identified in the vicinity of Alternative 5.
5.5.17.2 Environmental Consequences
Potential impacts on public health and safety from implementation of Alternative 5 would be similar to
those discussed under Alternative 1 (see Section 5.1.17).
Operational Safety
Construction Safety
Potential impacts from construction safety would be similar to those discussed for Alternative 1. During
construction activities, a health and safety program would be implemented by the construction contractors
based on industry standards for accident and pollutant release 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.
Operation/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 clears the SDZ.
SOPs require that before conducting training activities, the general public and non-participating personnel
would be cleared from the area so that the only public health and safety issue would be if a training event
exceeded the safety area boundaries. Risks to public health and safety would be reduced by confirming
that the training area is clear. 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.
The position of the SDZs overlays the existing USFWS Ritidian Unit Administration Building and
Visitors Center. As part of Alternative 5 development, these facilities would be relocated outside the SDZ
footprint and general public access to a portion of the Wildlife Unit area would be reduced, to eliminate
this conflict.
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Possible interactions between training activities within nearshore areas would be minimized by ensuring
that the area is cleared. 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 about training activities through Notices to Airmen and Notices to
Mariners.
Public notification of training activities, use of established training areas, compliance with appropriate
range safety procedures, and relocation of non-participating facilities would reduce the potential for
interaction between the general public and personnel that are training. Specific and documented
procedures would be in place to ensure the general public is not endangered by training activities.
Therefore, Alternative 5 would result in no direct or indirect impact on public health and safety (resulting
from operations and training activities).
Electromagnetic Safety
Use of the NWF to support live-fire training activities would be conducted so that new developments and
training areas are consistent with established EMR hazard zones. Exposure to electromagnetic emissions
would be limited by restricting access to emitters through the use of security fencing, posting warning
signs, or locking out unauthorized persons in areas, where practical. Because electromagnetic emission
sources would be operated in accordance with applicable safety standards and the general public would be
excluded from entering areas where emission sources are located, potential long-term impacts from
electromagnetic emissions 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 electromagnetic emissions is
anticipated.
Explosive Safety
Under Alternative 5, 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. The SDZs established
for Alternative 5 reflect a “worst case 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.
The current munitions operations and storage area have associated ESQD arcs that restrict the
construction of inhabited buildings and other non-munitions related activities to minimize potential
impacts on personnel and the general public from an explosive mishap. The ESQD arcs do not overlay
Alternative 5 firing positions or the associated SDZs. Because the ESQD arcs do not overlay
Alternative 5 firing positions or SDZs, no conflict between the current munitions storage activities and
Alternative 5 activities would occur.
Ordnance used at Alternative 5 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. With implementation of appropriate range safety procedures, no direct or indirect impact on
public health and safety is anticipated.
Environmental Health Effects
Noise
Potential impacts on public health and safety from Alternative 5 noise would be similar to those discussed
for Alternative 1. 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

5-406

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

OSHA guidelines for hearing protection for workers would be the responsibility of the construction
contractor. Noise from Alternative 5 activities (i.e., weapons firing) would be heard at the PRTC and on
adjacent lands from the range. Some adjacent lands north and west of Alternative 5 include recreational
and institutional uses. However, no people would be exposed to incompatible noise levels (see
Section 5.5.4.2). The noise generated from Alternative 5 activities would not result in loss of hearing to
individuals in these areas, as the PRTC is located beyond Noise Zone 1 and well below the USEPA
guidance of level 75 dB for long-term noise exposure (USEPA 1974). Based on the modeled noise for
Alternative 5 activities (see Section 5.5.4), 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 Alternative 1. Groundwater withdrawal would be likely to increase. However, sustainability
practices would be implemented to reduce the amount of groundwater needed (see Section 5.2.2.2). 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. Water
wells on NWF have a mandated 1,000-foot (305-m) buffer identified as a wellhead protection zone.
Proposed development and operational activities would be conducted in accordance with GEPA guidance
and BMPs to minimize the potential for contaminants to be introduced in these areas.
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 (direct
or indirect) 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
Alternative 1. Implementation of this alternative would result in an increase in the use, handling, storage,
transportation, and disposition of hazardous substances. These activities would be conducted in
accordance with applicable hazardous material and waste regulations, and established BMPs and SOPs to
ensure that health and safety of workers and the general public is maintained. IRP and MMRP
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 receive
regulator concurrence that necessary actions have been completed to ensure the safety of the general
public. Because hazardous substance management and IRP and 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. Firing ranges would be
designed and constructed so that participating personnel are not exposed to airborne contaminants above
permissible limits. No residential population is located near the proposed Alternative 5 and emissions
migrating off range would likely be much lower than on-site. 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 5.2-5, 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
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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 Alternative 1. 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.
Traffic Incidents
Potential long-term traffic incident increases would be small (5% increase [see Section 4.1.17.2]).
Because no high crash frequency intersections are located near NWF and the overall potential long-term
increase in the number of traffic accidents as a result of the increase in personnel would be minimal, a less
than significant impact is anticipated on the health and safety of the citizens of Guam.
5.5.18

Environmental Justice and the Protection of Children

5.5.18.1 Affected Environment
The affected environment under Alternative 5 is considered to be the entire island of Guam, as discussed
in Section 4.1.18.1 of this SEIS. The proposed action under Alternative 5 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.
5.5.18.2 Environmental Consequences
Potential impacts to environmental justice populations from Alternative 5 would be related to noise,
recreation, and public health and safety. There would be no impacts from land acquisition, since
Alternative 5 does not require federal land acquisition. 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.
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Noise
Similar to Alternative 3, there would be no impact due to construction noise under this alternative because
construction activities would be within the NWF away from any sensitive receptors. Construction areas
along the access road to Ritidian Point would be approximately 0.25 mile (0.4 km) away from the nearest
receptors.
There would be no direct impacts due to live-fire training noise under this alternative because there would
be no populated residential areas affected and none of the noise significance criteria stated in the Marine
Corps Guidance memo for land use and noise exposure would be exceeded, as described in Section 5.5.4,
Noise. There would be no direct impacts because no population is affected and none of the significance
criteria would be exceeded.
There would be environmental justice impacts from noise during the operational phase due to the HG
Range at Andersen South. These impacts would be the same as described under Alternative 1.
Recreation
As described in Section 5.5.7, Recreational Resources, there are numerous public recreational resources
in northern Guam. Recreational resources that would potentially be affected by implementation of
Alternative 5 include beaches (e.g., Tarague Beach), picnic sites, campsites, and the Guam NWR.
Construction would be limited to DoD lands, would not impact recreational resources, and would be
temporary in nature. Significant impacts to recreational resources during the construction phase are not
anticipated and would mostly be limited to slow moving construction and earth-moving equipment
traversing public roads and possibly slowing the public’s access to recreational resources.
The access restrictions resulting from implementation of Alternative 5 would result in significant impacts
to recreational resources and the need to relocate the USFWS Nature Center. In addition to access
restrictions, there are potential indirect impacts from firing range noise, which could lessen visitor
enjoyment of recreational resources in the area and affect uses by private landowners at Jinapsan Beach.
Tier 1: Are there any minority, 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 are not disproportionately affected by the increase
in demand to recreation areas, because the entire region has a minority or special status population. All
people of Guam would be affected by impacts to recreational resources. Therefore, Alternative 5 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.
Public Health and Safety
The potential impacts would be the same as Alternative 1.
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NO-ACTION ALTERNATIVE

The 2010 ROD deferred selection of a specific site for an LFTRC on Guam. Consequently, under the NoAction Alternative for this SEIS, no LFTRC would be developed. The existing conditions would be
unchanged and there would be no impacts to any of the resource areas under the No-Action Alternative in
Chapter 5.

5.7

SUMMARY OF IMPACTS AND POTENTIAL MITIGATION MEASURES FOR THE LIVE-FIRE
TRAINING RANGE COMPLEX ALTERNATIVES

Table 5.7-1 summarizes the impacts and potential mitigation measures for each LFTRC alternative
evaluated in this chapter. Impacts include both construction and operation impacts. As discussed in
Section 5.6, under the No-Action Alternative, the LFTRC would not be constructed and there would be
no impacts to any of the resource areas discussed in this SEIS associated with the LFTRC. Thus, the NoAction Alternative is not presented in Table 5.7-1.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
NAVMAG East/West
(Alternative 1)
(Alternative 2)
Geological and Soil Resources
Construction Impacts
Construction Impacts
Topography
SI
Major changes to surface
elevation due to excavation and
filling for construction of
MPMG, MRF, KD ranges, and
realignment of Route 15 would
have a significant, direct, longterm impact to topography.
Earthwork for LFTRC
Alternative 1 would include
2,488,676 yd3 (1,902,730 m3) of
cut and 2,451,937 yd3
(1,874,640 m3) of fill.
Alternative 1 would involve a
lower excavation volume than
Alternatives 3 and 4, and a
larger volume than Alternatives
5 and 2 (Alternative 3 would
involve the greatest; Alternative
2 would involve the least).
Potential Mitigation Measures
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.
LSI
Minor changes in surface
elevations due to excavation and
filling for the HG Range would
have direct, long-term, less than
significant impacts.

Topography
LSI
Because the elevation changes at
Alternative 2 are smaller than
those of the other alternatives,
less excavation, filling, and
contouring would occur at
Alternative 2 so there would be
less alteration of the surrounding
landscape than at the other four
alternatives. Therefore,
Alternative 2 is expected to have
a less than significant direct,
long-term impact on topography.
Earthwork would include
1,246,720 yd3 (953,186 m3) of
cut and 1,254,698 yd3 (959,286
m3) of fill.

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Construction Impacts

Construction Impacts

Construction Impacts

Topography
SI
Major changes to surface
elevation due to excavation and
filling for construction of
MPMG, MRF, and KD ranges
would have a significant, direct,
long-term impact to topography.

Topography
SI
Major changes to surface
elevation due to excavation and
filling for construction of MPMG
and KD ranges would have a
significant, direct, long-term
impact to topography.

Topography
SI
Major changes to surface elevation
due to excavation and filling for
construction of MPMG Range would
have a significant, direct, long-term
impact to topography.

Earthwork would include
4,932,976 yd3 (3,771,530 m3) of
cut and 3,130,058 yd3 (2,393,100
m3) of fill.

Earthwork would include
2,716,125 yd3 (2,076,627 m3) of
cut and 2,767,463 yd3 (2,115,878
m3) of fill.

Alternative 3 would involve the
largest volume of excavation of
any of the alternatives.

Alternative 4 would involve the
second largest volume of
excavation any of the alternatives
(Alternative 3 would involve the
greatest; Alternative 2 would
involve the least).

Alternative 2 would involve the
least volume of excavation of any
of the alternatives.

Potential Mitigation Measures
Similar to Alternative 1, i.e.,
potential mitigation is not
considered feasible and is not
proposed.

LSI
Minor changes in surface
elevations due to excavation and
filling for the HG Range would
have direct, long- term, less than
significant impacts.

LSI
Minor changes in surface
elevations due to excavation and
filling for the HG Range would
have direct, long-term, less than
significant impacts.

Potential Mitigation Measures
Similar to Alternative 1, i.e.,
potential mitigation is not
considered feasible and is not
proposed.

LSI
Minor changes in surface
elevations due to excavation and
filling for the HG Range would
have direct, long-term, less than
significant impacts.

Earthwork would include 2,047,295
yd3 (1,565,270 m3) of cut and
1,932,392 yd3 (1,477,420 m3) of fill.
Alternative 5 would involve the
second lowest amount of excavation
of all the alternatives (Alternative 3
would involve the greatest;
Alternative 2 would involve the least).
Potential Mitigation Measures
Similar to Alternative 1, i.e.,
potential mitigation is not
considered feasible and is not
proposed.

LSI
Minor changes in surface elevations
due to excavation and filling for the
HG Range would have direct, longterm, less than significant impacts.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Soils
LSI
Potential increase in
construction-related erosion
Alternative 1 and the HG Range
minimized through compliance
with 22 GAR, Chapter 10 Guam
Soil Erosion and Sediment
Control Regulations and
construction stormwater BMPs
as per the Construction General
Permit, DoD Program SWPPP,
and project SWPPPs.

Soils
LSI
Direct, short-term impacts from
construction-related erosion at
Alternative 2 and the HG Range
would be similar to Alternative 1.

Soils
LSI
Direct, short-term impacts from
construction-related erosion at
Alternative 3 and the HG Range
would be similar to Alternative 1.
No indirect short-term impacts
expected.

Soils
LSI
Direct, short-term impacts from
construction-related erosion at
Alternative 4 and the HG Range
would be similar to Alternative
1. No indirect short-term impacts
expected.

Soils
LSI
Direct, short-term impacts from
construction-related erosion at
Alternative 5 and the HG Range
would be similar to Alternative 1. No
indirect short-term impacts expected.

Construction of Alternative 3
would involve stream re-routing.

Construction of Alternative 4
would involve stream re-routing.

There would be no stream rerouting involved with
construction of Alternative 1.

Disturbance to unused prime
farmland soils at Alternative 2
would be an adverse, but less
than significant direct long-term
impact.

Construction of the HG Range
would be a less than significant,
direct, long-term impact to
agricultural soils.

Disturbance to unused prime
farmland soils at Alternative 4
would be an adverse, but less
than significant direct long-term
impact to agricultural soils.

Less than significant direct,
short-term impacts to soils at
Alternative 1 and the HG Range
from erosion.
No indirect short-term impacts
expected at Alternative 1 and
the HG Range.

No indirect short-term impacts
expected at the HG Range and
Alternative 2.
Construction of Alternative 2
would involve stream re-routing.

Disturbance to minimally-used,
non-prime farmland soils at the
HG Range would be a less than
significant, direct, long-term
impact to agricultural soils.

NI
No prime farmland is identified
in the Alternative 3 development
footprint. No direct or indirect
impacts to agricultural soils.

Construction of the HG Range
would be a less than significant,
direct, long-term impact to
agricultural soils.

There would be no stream re-routing
involved with construction of
Alternative 5.
Construction of the HG Range would
be a less than significant, direct, longterm impact to agricultural soils.

NI
No prime farmland is identified in the
Alternative 5 development footprint.
No direct or indirect impacts to
agricultural soils.

Minimally-used, non-prime
farmland soils would be
disturbed at Alternative 1 and
the HG Range.
Construction of Alternative 1
and the HG Range would be a
less than significant, direct,
long-term impact to agricultural
soils.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Sinkholes
LSI
Three features have been
preliminarily identified as
sinkholes/depressions that may
contain sinkholes.
No adverse impact at
Alternative 1 and the HG Range
with compliance with 22 GAR
Chapter 10 § 10106F.
Less than significant direct,
short-term impacts to sinkholes.
Geologic Hazards
LSI
One major and one minor
bedrock fault cross the
Alternative 1 footprint. No
bedrock faults cross the HG
Range footprint.
Potential for earthquakegenerated fault rupture/ground
shaking to cause structure
damage and injury would be
minimized with application of
UFC 3-310-04 Seismic Design
of Buildings dated June 1, 2013
during design and construction.

NAVMAG East/West
(Alternative 2)
Sinkholes
LSI
HG Range: Impacts would be
similar to Alternative 1, since the
location would remain the same.

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Sinkholes
LSI
Four features have been
preliminarily identified as
sinkholes/depressions that may
contain sinkholes.

Sinkholes
LSI
Three features have been
preliminarily identified as
sinkholes/depressions that may
contain sinkholes.

Sinkholes
LSI
Seven features have been
preliminarily identified as
sinkholes/depressions that may
contain sinkholes.

Impacts for Alternative 3 and the
HG Range would be similar to
Alternative 1.

Impacts for Alternative 4 and the
HG Range would be similar to
Alternative 1.

Impacts for Alternative 5 and the HG
Range would be similar to Alternative
1.

Geologic Hazards
LSI
One major bedrock fault crosses
the Alternative 2 footprint.

Geologic Hazards
LSI
One minor bedrock fault crosses
the Alternative 3 footprint.

Geologic Hazards
LSI
One minor bedrock fault crosses
the Alternative 4 footprint.

Geologic Hazards
LSI
Impacts for the LFTRC and HG
Range areas would be similar to
Alternative 1.

Impacts for Alternative 2 and the
HG Range would be similar to
Alternative 1.

Impacts for the Alternative 3 and
the HG Range would be similar
to Alternative 1.

Impacts for Alternative 4 and the
HG Range would be similar to
Alternative 1.

NI
There are no sinkholes in the
volcanic bedrock underlying
Alternative 2. There would be no
direct or indirect short or long
term impacts.

Potential hazard to workers if USFWS
facilities are demolished would be
minimized with tsunami hazard
communication and evacuation
procedures.

Compliance with 22 GAR
Chapter 10 § 10106F would
minimize potential geologic
hazards associated with
sinkholes. Therefore,
construction of Alternative 1
and the HG Range would result
in less than significant direct
and indirect short-term impacts
associated with geologic
hazards.
Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Operation Impacts

NAVMAG East/West
(Alternative 2)
Operation Impacts

NAVMAG North/South
(Alternative 3)
Operation Impacts

NAVMAG L-Shaped
(Alternative 4)
Operation Impacts

NWF
(Alternative 5)
Operation Impacts

Topography
NI
No large scale grading and
changes to elevation at
Alternative 1 and the HG
Range. No direct or indirect
impacts.

Topography
NI
Impacts for Alternative 2 and the
HG Range would be similar to
Alternative 1, because operations
at the proposed LFTRC site
would not alter topography post
construction.
Soils
LSI
There would be about 29 acres
(12 ha) for Alternative 2 and
about 1 acre (0.4 ha) for the HG
Range of associated impervious
surfaces.

Topography
NI
Impacts for the Alternative 3 and
the HG Range would be similar
to Alternative 1.

Topography
NI
Impacts for Alternative 4 and the
HG Range would be similar to
Alternative 1.

Topography
NI
Impacts for the Alternative 5 and the
HG Range would be similar to
Alternative 1.

Soils
LSI
There would be about 20 acres (8
ha) for Alternative 3 and about 1
acre (0.4 ha) for the HG Range of
associated impervious surfaces.

Soils
LSI
There would be about 32 acres
(13 ha) for Alternative 4 and
about 1 acre (0.4 ha) for the HG
Range of associated impervious
surfaces.

Soils
LSI
There would be about 29 acres (12 ha)
for Alternative 5 and about 1 acre (0.4
ha) for the HG Range of associated
impervious surfaces.

Soils
LSI
There would be about 30 acres
(12 ha) for Alternative 1 and
about 1 acre (0.4 ha) for the HG
Range of associated impervious
surfaces.
Potential for erosion associated
with firing range operations at
Alternative 1 and HG Range
would be minimized by
application of Marine Corps
range management policies and
procedures and preparing a
Range Fire Management Plan.
Potential for erosion from
minimal surface disturbance for
maintenance activities would be
reduced by implementation of
construction stormwater BMPs.
With implementation of Marine
Corps range management
policies and procedures and
stormwater BMPs (for ranges
and utility maintenance), less
than significant direct and
indirect long-term impacts to
soils from erosion would occur
due to Alternative 1 and HG
Range operations.

Impacts from erosion associated
with firing range operations at
Alternative 2 and the HG Range
would be similar to Alternative 1.
Operation of the HG Range and
Alternative 2 would have a less
than significant direct, long-term
impact to agricultural soils.

Impacts from erosion associated
with firing range operations at
Alternative 3 and the HG Range
would be similar to Alternative 1.
Operation of the HG Range
would be a less than significant,
direct, long-term impact to
agricultural soils.
NI
No prime farmland is identified
in the Alternative 3 development
footprint. No direct or long-term
indirect impacts to agricultural
soils.

Impacts from erosion associated
with firing range operations at
Alternative 4 and the HG Range
would be similar to Alternative
1.
Operation of the HG Range and
Alternative 4 would have a less
than significant direct long-term
impact to agricultural soils.

Impacts from erosion associated with
firing range operations at Alternative
5 and the HG Range would be similar
to Alternative 1.
Operation of the HG Range would
have a less than significant, direct,
long-term impact to agricultural soils.

NI
No prime farmland is identified in the
Alternative 5 development footprint.
No direct or long-term indirect
impacts to agricultural soils.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Minimally-used, non-prime
farmland soils would be
disturbed at Alternative 1 and
the HG Range.
Operation of Alternative 1 and
HG Range would have a less
than significant, direct, longterm impact to agricultural soils.
Sinkholes
LSI
No adverse impact at
Alternative 1 and the HG Range
sites with compliance with 22
GAR Chapter 10 § 10106F.
Operation of Alternative 1 and
the HG Range would have less
than significant direct, longterm impacts to sinkholes.
Geologic Hazards
LSI
Minimal hazards associated
with slope instability and
liquefaction.
Minimal potential for
earthquake-generated fault
rupture and ground shaking to
cause structure damage and
injury due to use of UFC 3-31004 Seismic Design of Buildings
dated June 1, 2013 during
design and construction.
Less than significant direct,
long-term hazards associated
with sinkholes due to
implementation of sinkhole
BMPs.
Less than significant direct and

Sinkholes
LSI
Impacts for the HG Range would
be similar to Alternative 1.
NI
There are no sinkholes in the
volcanic bedrock underlying
Alternative 2, so operation would
have no direct or indirect longterm impacts to sinkholes.
Geologic Hazards
LSI
Minimal hazards associated with
slope instability and liquefaction.
Minimal potential for
earthquake-generated fault
rupture and ground shaking to
cause structure damage and
injury due to use of UFC 3-31004 Seismic Design of Buildings
dated June 1, 2013 during design
and construction.
Less than significant direct, longterm hazards associated with
sinkholes due to implementation
of sinkhole BMPs at the HG
Range.
Less than significant direct and
indirect long-term impacts

Sinkholes
LSI
The impacts for the HG Range
and Alternative 3 would be
similar to Alternative 1.

Sinkholes
LSI
The impacts for the HG Range
and Alternative 4 would be
similar to Alternative 1.

Sinkholes
LSI
The impacts for the HG Range and
Alternative 5 would be similar to
Alternative 1.

Geologic Hazards
LSI
Minimal hazards associated with
slope instability and liquefaction.

Geologic Hazards
LSI
Minimal hazards associated with
slope instability and liquefaction.

Geologic Hazards
LSI
Minimal hazards associated with slope
instability and liquefaction.

Minimal potential for earthquakegenerated fault rupture and
ground shaking to cause structure
damage and injury due to use of
UFC 3-310-04 Seismic Design of
Buildings dated June 1, 2013
during design and construction.

Minimal potential for
earthquake-generated fault
rupture and ground shaking to
cause structure damage and
injury due to use of UFC 3-31004 Seismic Design of Buildings
dated June 1, 2013 during design
and construction.

Minimal potential for earthquakegenerated fault rupture and ground
shaking to cause structure damage and
injury due to use of UFC 3-310-04
Seismic Design of Buildings dated
June 1, 2013 during design and
construction.

Less than significant direct, longterm hazards associated with
sinkholes due to implementation
of sinkhole BMPs.
Less than significant direct and
indirect long-term impacts
associated with geologic hazards.

Less than significant direct, longterm hazards associated with
sinkholes due to implementation
of sinkhole BMPs.
Less than significant direct and
indirect long-term impacts

Less than significant direct, long-term
hazards associated with sinkholes due
to implementation of sinkhole BMPs.
Less than significant direct and
indirect long-term impacts associated
with geologic hazards.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
indirect long-term impacts
associated with geologic
hazards.

Water Resources
Construction Impacts
Surface Water
NI
No surface waters are located
within or near the construction
area. There would be no
significant direct or indirect
short-term impacts to surface
water.

Groundwater
LSI
Potential for stormwater to
reach NGLA. Stormwater
runoff and sinkhole protection
measures would serve to protect
groundwater quality, resulting
in less than significant direct or
indirect short-term impacts.
Nearshore Waters
NI
Stormwater runoff from the
project area would not enter
nearshore waters.

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

associated with geologic hazards.

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

associated with geologic hazards.

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

Surface Water
LSI
Potential short-term increase in
stormwater runoff and associated
pollutants during construction
could have indirect effects on
surface water features. Shortterm direct impacts would occur
to up to 5 streams due to
construction activities within and
adjacent to surfaces waters.
However, through compliance
with the Construction General
Permit and implementation of
SWPPPs and associated erosion
control, runoff reduction, and
sediment removal BMPs, these
effects would be minimized.
Groundwater
LSI
Minor potential for stormwater to
reach local aquifers (not the
NGLA). Stormwater runoff
protection measures would serve
to protect groundwater quality,
resulting in less than significant
short-term impacts.
Nearshore Waters
NI
Stormwater runoff from the
project area would occur more
than 1 mile (1.6 km) inland from
the coastline and would not cause
indirect impacts to nearshore
waters in Talofofo Bay.

Surface Water
LSI
Potential short-term increase in
stormwater runoff and associated
pollutants during construction
could have indirect effects on
surface water features. Short-term
direct impacts to up to 2 streams.
Impacts as well as compliance
and minimization measures
would be similar as Alternative 2.

Surface Water
LSI
Potential short-term increase in
stormwater runoff and associated
pollutants during construction
could have indirect effects on
surface water features. Shortterm direct impacts to up to 7
streams. Impacts as well as
compliance and minimization
measures would be similar as
Alternative 2.

Surface Water
NI
Same as Alternative 1.

Groundwater
LSI
Groundwater is primarily in the
low-permeability volcanic rocks
in the area. Impacts and
avoidance measures would be
similar to Alternative 2.

Groundwater
LSI
Similar to Alternatives 2 and 3,
since the Alternative 4 project
area (not including the HG
Range) overlaps the Alternatives
2 and 3 project areas.

Nearshore Waters
NI
Same as Alternative 2.

Nearshore Waters
NI
Same as Alternative 2.

Groundwater
LSI
Similar to Alternative 1, there would
be a potential for stormwater to reach
NGLA. Stormwater runoff and
sinkhole protection measures would
serve to protect groundwater quality,
resulting in less than significant direct
or indirect short-term impacts.
Nearshore Waters
NI
The project area would be
approximately 0.04 mile (0.06 km)
from nearshore waters, and would
cause no impact due to compliance
with the Construction General Permit
and implementation of SWPPPs.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Wetlands
NI
No wetlands are located within
or near the construction areas.

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)
Wetlands
NI
No wetlands are located within or near
the construction areas.

Wetlands
SI-M
Direct long-term impact to up to
18 acres (7 ha) of potentially
jurisdictional wetland areas due
to proposed cut and fill of
wetlands associated with the
Sarasa and Malaja rivers. As
required under the Section 404
permitting process, a mitigation
plan would be prepared.

Wetlands
SI-M
Direct impact to up to 37 acres
(15 ha) of potentially
jurisdictional wetland areas
would result in long-term, direct
impacts at the MPMG and KD
Rifle ranges and range roads. As
required under the Section 404
permitting process, a mitigation
plan would be prepared.

Wetlands
SI-M
Direct impact to up to 25 acres
(10 ha) of potentially
jurisdictional wetland areas
would result in long-term, direct
impacts at the MPMG and KD
Rifle ranges and range roads. As
required under the Section 404
permitting process, a mitigation
plan would be prepared.

Alternative 2, although
significant, would have less of an
impact to wetlands than
Alternatives 3 or 4.

Alternative 3 would have the
greatest impact to wetlands,
compared to all LFTRC
alternatives.

Alternative 4, although
significant, would have less of an
impact to wetlands than
Alternative 3.

Potential Mitigation Measures
Same as Alternative 2.

Potential Mitigation Measures
Same as Alternative 2.

LSI
Similar to Alternative 2, resulting
in short-term, indirect impacts.

LSI
Similar to Alternative 2 resulting
in short-term, indirect impacts.

Potential Mitigation Measures
If LEDPA, a Section 404
permit would be obtained for
unavoidable impacts to
jurisdictional wetlands. Direct
impacts would be mitigated by
creating new wetlands,
restoring or enhancing existing
wetlands, or preserving existing
wetlands areas on Guam to, at
a minimum, replace the area
filled.
LSI
Potential increase in stormwater
runoff and associated pollutants
could have indirect effects on
wetlands. These short-term,
indirect impacts would be
minimized through the
Construction General Permit and
implementing BMPs to
reduce/prevent site- and activityspecific stormwater runoff
protection requirements.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Operation Impacts

NAVMAG East/West
(Alternative 2)
Operation Impacts

NAVMAG North/South
(Alternative 3)
Operation Impacts

NAVMAG L-Shaped
(Alternative 4)
Operation Impacts

NWF
(Alternative 5)
Operation Impacts

Surface Water
NI
No surface waters are located
within or near the project area
and the implementation of LID
and range management BMPs
would ensure that there would
be no increase in off-site
transport of excess runoff,
sediment, or pollutants for up to
the 25-year storm event.

Surface Water
LSI
Increase in stormwater intensity
and volume and increase in
training-related residual
contaminants. The potential for
increase in wildland fires leading
to increased erosion is highest in
Alternative 2, compared to the
other two NAVMAG
alternatives. Impacts to the water
quality of Fena Valley Reservoir
from projectiles would be
negligible. Stormwater runoff
would be minimized through LID
measures and BMPs for
managing stormwater runoff at
firing ranges. Appropriate fire
suppression and mitigation
measures would be incorporated
into the design and range
operating procedures.
Groundwater
LSI
Minor potential for stormwater to
reach local aquifers (not the
NGLA).
Nearshore Waters
NI
Stormwater runoff from the
project area would not cause
indirect impacts to nearshore
waters in Talofofo Bay.

Surface Water
LSI
Potential impacts (including to
Fena Valley Reservoir) and
impact minimization measures
would be similar to Alternative 2,
except that the potential for
wildland fires would be smaller.

Surface Water
LSI
Potential impacts (including to
Fena Valley Reservoir) and
impact minimization measures
would be similar to Alternative
2, except that the potential for
wildland fires would be smaller
in the portion of the project area
on NAVMAG land.

Surface Water
NI
Same as Alternative 1.

Groundwater
LSI
Similar to Alternative 2 resulting
in less than significant long-term,
direct impacts.
Nearshore Waters
NI
Similar to Alternative 2.

Groundwater
LSI
Similar to Alternative 2 resulting
in less than significant long-term,
direct impacts.
Nearshore Waters
NI
Similar to Alternative 2.

Groundwater
LSI
Similar to Alternative 1, resulting in
less than significant long-term, direct
or indirect impacts.
Nearshore Waters
NI
Similar to Alternative 2.

Groundwater
LSI
Minor increase in localized
recharge rates and in pollutant
loading potential to the NGLA.
Nearshore Waters
NI
Stormwater runoff from the
project area would not enter
nearshore waters. Potential
impacts to nearshore water
quality from SDZ would be
negligible.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Wetlands
NI
No wetlands are located within
or near the project area.

Air Quality
Construction Impacts

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Wetlands
LSI
Potential minor increase in
stormwater runoff and associated
pollutants could have long-term,
direct or indirect effects on
wetlands. Stormwater runoff
protection methods (i.e., LID,
BMPs, and pollution prevention
plans) would reduce potential
impacts.

Wetlands
LSI
Similar to Alternative 2, resulting
in less than significant long-term,
direct or indirect impacts.

Wetlands
LSI
Similar to Alternative 2 resulting
in less than significant long-term,
direct or indirect impacts.

Wetlands
NI
No wetlands are located within or near
the project area.

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

LSI
Construction phase increase in
emissions would be below the
impact significance threshold of
250 tpy. The annual on-site and
off-site PM emission levels would
be much less than the worst-case
alternative (Alternative A), for
which a hot-spot impact modeling
was conducted. PM impacts from
Alternative 1 would be much less
than Alternative A and would be
result in less than significant,
direct, short-term PM impacts
during construction.

LSI
Similar to Alternative 1, with the
exception of the proposed site
location. The predicted
construction activity annual
emissions would be the same as
Alternative 1, and the hot-spot
impacts during construction
would be similar to Alternative 1,
resulting in less than significant
short- and long-term hot spot air
quality impacts.

LSI
Similar to Alternative 1, with the
exception of the proposed site
location. The predicted
construction activity annual
emissions would be the same as
Alternative 1, and the hot-spot
impacts during construction
would be similar to Alternative 1,
resulting in less than significant
short- and long-term hot spot air
quality impacts.

LSI
Similar to Alternative 1, with the
exception of the proposed site
location. The predicted
construction activity annual
emissions would be the same as
Alternative 1, and the hot-spot
impacts during construction
would be similar to Alternative
1, resulting in less than
significant short- and long-term
hot spot air quality impacts.

LSI
Similar to Alternative 1, with the
exception of the proposed site
location. The predicted construction
activity annual emissions would be
the same as Alternative 1, and the hotspot impacts during construction
would be similar to Alternative 1,
resulting in less than significant shortand long-term hot spot air quality
impacts.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

LSI
The on-road vehicle emissions
under Alternative 1 would be
substantially less than either of
the modeled worst-case
alternatives (Alternatives A and
D). On-road hot-spot impacts
during operation of Alternative
1 would result in less than
significant, direct, long-term
hot-spot air quality impacts.

LSI
The hot-spot impacts during
operation would be similar to
Alternative 1, resulting in less
than significant short- and longterm hot spot air quality impacts.

LSI
The hot-spot impacts during
operation would be similar to
Alternative 1, resulting in less
than significant short- and longterm hot spot air quality impacts.

LSI
The hot-spot impacts during
operation would be similar to
Alternative 1, resulting in less
than significant short- and longterm hot spot air quality impacts.

LSI
The hot-spot impacts during operation
would be similar to Alternative 1,
resulting in less than significant shortand long-term hot spot air quality
impacts.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Noise
Construction Impacts

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

LSI
Graders and scrapers would be
approximately 67 dB at the
nearest receptor. Construction
would be short-term and noise
would not exceed construction
noise level standards. The
direct, short-term noise impacts
would be less than significant.

NI
Construction activities would be
in an unpopulated area of Guam,
and construction areas would be
at least 1 mile (1.6 km) away
from the nearest receptors.

NI
Construction activities would be
in an unpopulated area of Guam,
and construction areas would be
approximately 0.25 mile (0.4 km)
away from the nearest receptors.

NI
Construction activities would be
in an unpopulated area of Guam,
and construction areas would be
approximately 0.25 mile (0.4
km) away from the nearest
receptors.

NI
Construction activities would be
within the NWF at AAFB, and away
from any sensitive receptors.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

SI-M
Noise levels would exceed land
use guidance and create a direct,
long-term, significant impact
from the sound exposure to
nearby residences. An estimated
88 people (22 homes) would be
affected in Noise Zone 2 (65-74
dB) and no people would be
affected in Zone 3 (greater than
75 dB).

NI
Noise levels would not create a
significant sound exposure
because no residential areas are
within Noise Zones 1, 2, or 3. No
homes, residents, or other
sensitive receptors would be
affected.

NI
Noise levels would not create a
significant sound exposure
because no residential areas are
within Noise Zones 2 or 3.
Approximately 70-80 homes
along Route 12 would experience
noise levels between 55-60 dB,
and 100 homes in Agat near the
Pagachao Guam House and
Urban Renewal Authority
Housing Area would experience
noise levels between 55-68 dB;
however, noise exposure at this
level is considered compatible for
residential use, and the actual
noise may be reduced due to
existing topography and
vegetation.

NI
Similar to Alternatives 2 and 3
combined. No houses lie within
the Zone 2 or 3 noise contours,
and the same number of homes
fall within the 55-68 dB noise
range as in Alternative 3.

NI
Similar to Alternative 2, no homes,
residents, or sensitive receptors would
be within Noise Zones 2 or 3, and
there are only uninhabited homes near
Jinapsan Beach, under Noise Zone 1.

Alternative 1 is the only
alternative that would result in
potentially significant impacts.
Potential Mitigation Measures
Using sound berms and
foliage can reduce the levels to
below significance. If this
alternative is chosen for
implementation, a detailed
noise reduction plan would be
developed to reduce impacts
to below significance levels.

There would be no impacts from
the HG Range, for the same
reason as Alternative 1.

There would be no impacts from
the HG Range, for the same
reason as Alternative 1.

There would be no impacts from the
HG Range, for the same reason as
Alternative 1.

There would be no impacts from
the HG Range, for the same
reason as Alternative 1.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.

5-420

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

NI
No residents would be affected
by the noise from the HG
Range, because all of the HG
Range noise contours remain
within Andersen South.

Airspace
Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

NI
No changes to airspace would
occur as a result of construction
activities, and construction
activities would not be expected
to conflict or interfere with the
use or management of existing
airspace; therefore, there would
be no impacts to airspace.

NI
Same as Alternative 1.

NI
Same as Alternative 1.

NI
Same as Alternative 1.

NI
Same as Alternative 1.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Civilian Air Traffic
SI-M
Operational activities have the
potential for significant impacts
to civilian aviation; however, if
this alternative is selected
potential impacts and mitigation
would be further studied
through the DON/FAA/Air
Force consultation process.
Studies identified potential
issues to aviation within the
following:
Guam International 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, and VFR

Civilian Air Traffic
SI-M
Operational activities have the
potential for significant impacts
to civilian aviation. Studies
identified potential issues to
aviation within the following:
Guam International airspace and
instrument approach procedures,
Standard Instrument Departures
and Standard Terminal Arrivals,
IFR/VFR traffic flows and
terminal operations. However, if
this alternative is selected,
potential impacts and mitigation
would be further studied through
the DON/FAA/Air Force
consultation process.

Civilian Air Traffic
SI-M
Operational activities have the
potential for significant impacts
to civilian aviation. Studies
identified potential issues to
aviation within the following:
Guam International airspace and
instrument approach procedures,
Standard Instrument Departures
and Standard Terminal Arrivals,
IFR/VFR traffic flows and
terminal operations. However, if
this alternative is selected,
potential impacts and mitigation
would be further studied through
the DON/FAA/Air Force
consultation process.

Civilian Air Traffic
SI-M
Operational activities have the
potential for significant impacts
to civilian aviation. Studies
identified potential issues to
aviation within the following:
Guam International airspace and
instrument approach procedures,
Standard Instrument Departures
and Standard Terminal Arrivals,
IFR/VFR traffic flows and
terminal operations. However, if
this alternative is selected,
potential impacts and mitigation
would be further studied through
the DON/FAA/Air Force
consultation process.

Civilian Air Traffic
LSI
Alternative 5 is more removed from
Guam International airspace than
Alternatives 1-4 and based on FAA’s
review and the OPNAV assessment;
this alternative would have less than
significant impacts to civilian aviation
and the national airspace system.
Military Air Traffic
Alternative 5 would have potentially
significant impacts to military air
operations in and around Andersen
AFB that require deconfliction.

Military Air Traffic
No impact.

Military Air Traffic
No impact.

Military Air Traffic
No impact.

Summary
Operational impacts under Alternative
5 would be the least of all alternatives
but some mitigation would still be
required.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Reporting Points.
Military Air Traffic
No impact.
Summary
Operational impacts under
Alternative 1 would be the same
as Alternatives 2, 3, and 4; and
greater than Alternative 5.

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

Summary
Operational impacts under
Alternative 2 would be the same
as Alternatives 1, 3, and 4; and
greater than Alternative 5.

Summary
Operational impacts under
Alternative 3 would be the same
as Alternatives 1, 2, and 4; and
greater than Alternative 5.

Summary
Operational impacts under
Alternative 4 would be the same
as Alternatives 1, 2, and 3; and
greater than Alternative 5.

Potential Mitigation Measures
Same as Alternative 1.

Potential Mitigation Measures
Same as Alternative 1.

Potential Mitigation Measures
Same as Alternative 1.

NWF
(Alternative 5)
Potential Mitigation Measures
Same as Alternative 1.

Potential Mitigation Measures
The general types of
mitigation measures that
could be employed may
include adjusting airspace
through FAA coordination.
However, no specific
mitigation measures are
proposed at this time.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
NAVMAG East/West
(Alternative 1)
(Alternative 2)
Land and Submerged Land Use
Construction Impacts
Construction Impacts

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Construction Impacts

Construction Impacts

Construction Impacts

NI
There would be changes to land
use initiated during
construction; however, all
changes in land use are
considered long-term
operational impacts. Therefore,
there is no construction-phase
analysis for this resource. See
operational impacts.

NI
Same as Alternative 1.

NI
Same as Alternative 1.

NI
Same as Alternative 1.

NI
Same as Alternative 1.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Loss of Valued Use
SI
Long-term direct impact from
loss of a unique communityvalued land use, the Guam
International Raceway.

Loss of Valued Use
SI
Direct and long-term impact from
restricted access to a portion of
the Bolanos Conservation Area.

Loss of Valued Use
NI
No loss of a land use valued by
the community.

Loss of Valued Use
SI
Similar to Alternative 2, there
would be a direct and long-term
impact from restricted access to a
portion of the Bolanos
Conservation Area.

Loss of Valued Use
NI
The land use within the Ritidian Unit
of the NWR encumbered by SDZs
would remain Conservation.

An existing quarry within the
proposed LFTRC would be
precluded from continuing
operations resulting in a longterm impact to an existing land
use.
Alternative 1 would have the
same level of impacts due to
loss of valued lands as
Alternatives 2, 4, and 5.

Alternative 2 would have the
same level of impacts due to loss
of valued lands as Alternatives 1
and 4.
Potential Mitigation Measures
DoD would work with
GovGuam to develop a plan to
balance the loss of conservation
land use and access with the
operational needs and public
safety concerns.

LSI
Indirect, long-term, less than
significant impact to agricultural
lands, because there are no prime
farmlands within the acquisition
area, and less than 1% of the total
important farmlands on Guam are
within the acquisition area.
Additionally, farmlands identified
within the area are not currently
in agricultural use.

Alternative 4 would have the
same level of impacts due to loss
of valued lands as Alternatives 1
and 2.
Potential Mitigation Measures
Same as Alternative 2.

Potential Mitigation Measures
The CLTC license that allows
the raceway to operate at the
present location expires in
2018. It is unknown if the
license would be renewed
irrespective of the proposed
action, no potential mitigation
measure has been identified.
Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

LSI
Direct, long-term, less than
significant impact due to loss of
subsistence farming acreage in
an area that is not designated for
agriculture.
Public Access
SI
Long-term impact from new
public access restrictions on
GovGuam submerged lands.
DoD would provide access to
submerged lands to the extent
possible.

LSI
Indirect, long-term, less than
significant impact due to loss of
prime and important farmlands
identified within the area, but not
currently in agricultural use.
Public Access
SI-M
Long-term loss of access to the
portion of the Bolanos
Conservation Area within the
acquisition area.

Potential Mitigation Measures
No mitigation measures have
been identified that would
reduce the significance of this
impact to a less than
significant level.

NAVMAG North/South
(Alternative 3)

Public Access
NI
No long-term impact related to
access to Mount Lamlam or
Mount Jumullong.

Potential Mitigation Measures
DoD would work with
GovGuam to develop a plan to
balance the loss of conservation
land use and access with the
operational needs and public
safety concerns.

NAVMAG L-Shaped
(Alternative 4)
LSI
Indirect, long-term, less than
significant impact due to loss of
prime and important farmlands
identified within the area, but not
currently in agricultural use.
Public Access
SI-M
Similar to Alternative 2, there
would be a long-term loss of
access to the portion of the
Bolanos Conservation Area
within the acquisition area.
Potential Mitigation Measures
Same as Alternative 2.

NWF
(Alternative 5)
NI
No impact to agricultural lands.

Public Access
SI
Although the land and submerged land
use within the Ritidian Unit of the
NWR would remain as Conservation
land use, there would be access
restrictions to the land and submerged
lands within the SDZs. Such
restrictions would be limited to the
minimum SDZ area and period of use
required for the LFTRC. Access to
non-NWR submerged lands under the
custody and control of the DON
would be similarly restricted. The
DON would pursue an agreement with
the USFWS in accordance with the
provisions of Section 2822 of the FY
2015 NDAA to ensure that access
restrictions to the Ritidian Unit are
consistent with the purposes for which
the Unit was established. New beach
access is proposed near the relocation
of the USFWS facilities to partially
offset the impact of proposed
restrictions on beach access within the
SDZ.
Potential Mitigation Measures
No mitigation measures have been
identified.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
NI
No impact on access to the
Pågat Trail and related cultural
sites.
Compatibility with Current and
Future Use
SI
There would be short- and longterm direct and indirect impacts
from the LFTRC land use being
incompatible with existing and
future residential land uses
within the noise Zone 2 and 3
contours.
There would be a direct, shortand 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.
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 no significant
impact land use impact.
Potential Mitigation Measures
Non-DoD action, including
GovGuam updates to future
community land use plans to
address proposed DoD land
uses.

NAVMAG East/West
(Alternative 2)
NI
No additional public access
restrictions on public access to
Mount Lamlam or Mount
Jumullong.
Compatibility with Current and
Future Use
LSI
Long-term compatibility issues
within NAVMAG regarding
existing and planned land uses
would be resolved through the
implementation of installation
master planning guidelines.

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Compatibility with Current and
Future Use
LSI
Indirect, long-term impact from
loss of designated important
farmland. Land is not currently in
agricultural use.

NI
No additional public access
restrictions on public access to
Mount Lamlam or Mount
Jumullong.
Compatibility with Current and
Future Use
LSI to NI
Similar to Alternative 3, with
regard to agricultural lands, longterm compatibility issues, and
the HG Range noise contours.

NI
No impact on private property access.
Route 3A conditions would be
improved resulting in a beneficial
impact to public access.
Compatibility with Current and Future
Use
NI
The LFTRC noise Zone 2 would
extend slightly into private properties
east of the LFTRC but there would be
no impact to land use. The private
land southwest of the LFTRC would
not be affected by Zone 2 noise
contours.

LSI/BI
The proposed access road increases
public access to remote areas, so
could be perceived as beneficial or
adverse direct and long-term
impact on adjacent land uses.

LSI
Long-term compatibility issues
within NAVMAG regarding
existing and planned land uses
would be resolved in SEIS master
planning processes.

NI
The HG Range noise Zone 2 and 3
contours would not extend offbase, so would not impact existing
or proposed residential land uses.

NI
The HG Range noise Zone 2 and
3 contours would not extend offbase. LFTRC Zone 3 contours
would not extend off-base. Zone
2 noise contours would extend
off-base and would be compatible
with surrounding designated
Agriculture land use.

LFTRC noise levels would be
compatible with surrounding
designated Agriculture land use.

LSI/BI
The proposed access road
increases public access to remote
areas could be perceived as
beneficial or adverse direct and
long-term impact on adjacent
land uses.

The HG Range noise Zone 2 and 3
contours would not extend off-base.
No new utility or access road
easements would be acquired.
No impact from relocation of USFWS
facilities.

No new utility or access road
easements would be acquired.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

DoD coordination with
GovGuam on military noise
and hazard area information
derived from Joint Land Use
Studies or Range/AICUZ plans
or other studies to inform
future GovGuam zoning or
land use decisions and
minimize the potential for
incompatible public or private
development near military
installations.
A detailed noise reduction plan
would be prepared that would
address impacts to exiting land
uses.
LSI
Any compatibility issues from
the HG Range, regarding
existing and planned land uses,
would be resolved through
application of installation
master planning guidelines and
land use impacts to Andersen
South would be indirect, shortterm, and less than significant.
Impacts to farming would be
direct and long-term but less
than significant, because the
planned acquisition area does
not include agricultural land
uses.
NI
The HG Range noise Zone 2
and 3 contours would not extend
off-base, so would not impact
existing or proposed residential
areas.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

No new utility or access road
easements would be acquired.
There would be no land use
impact on the Pacific
International quarry land use.

Recreational Resources
Construction Impacts
SI
Direct long-term impact from
permanent closure of the Guam
International Raceway.

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

LSI
Short-term, direct impacts from
slowed access to recreational
resources due to use of public
roads by construction vehicles.

LSI
Similar to Alternative 2.

LSI
Similar to Alternative 2.

LSI
Construction-related vehicles
travelling along Route 3A would
potentially cause a less than
significant adverse impact due to
traffic congestion and delays to
persons attempting to gain access to
the Ritidian Unit.

Alternative 1 would have the
most substantial impacts to
recreational resources,
compared to the other LFTRC
alternatives.

NI
The Guam NWR Nature Center would
be replaced at a location outside the
SDZs prior to the construction of the
LFTRC. The existing center would be
utilized until the new center becomes
operational. This would ensure
uninterrupted visitor use of the center
during the construction period, and
yield no direct or indirect adverse
impacts to recreational resources.

Potential Mitigation Measures
The CLTC license that allows
the raceway to operate at the
present location expires in
2018. Since it is unknown if
the license would be renewed
irrespective of the proposed
action, no mitigation measure
has been identified.
LSI
Short-term direct impact from
slowed access to recreational
resources with use of public
roads by construction vehicles.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Operation Impacts

NAVMAG East/West
(Alternative 2)
Operation Impacts

NAVMAG North/South
(Alternative 3)
Operation Impacts

NAVMAG L-Shaped
(Alternative 4)
Operation Impacts

NWF
(Alternative 5)
Operation Impacts

SI
Direct and long-term impact
from the loss of a unique
community-valued recreational
resource, the Guam
International Raceway.

LSI
There are no identified
recreational resources in those
areas that would be directly or
indirectly affected by land
acquisition.

LSI
There are no identified
recreational resources in those
areas that would be directly or
indirectly affected by land
acquisition.

LSI
Recreational resources directly
affected by the SDZs include
Mount Alifan Unit, Japanese
Lookout, Almagosa Springs, and
Dobo Springs within the
NAVMAG property. However,
there are fewer recreational
resources within the area to be
acquired, leading to a direct and
long-term but less than
significant impact.

SI
Direct impacts to public access to
recreational resources within the SDZ
when ranges are in use. Access within
the range SDZ would be restricted
during range operational periods.
Impacts of loss of access to the
portion of the Ritidian Unit trails,
caves and other cultural resources
within the range SDZ would be
significant.

Potential Mitigation Measures
No mitigation measures have
been identified.
SI
Direct and long-term impact
from SDZs extending over the
Pågat Point cultural site,
impeding the public’s access to
this archaeological area during
Marine Corps training.

Potential Mitigation Measures
No mitigation measures have been
identified.
LSI
Potential indirect, long-term, less
than significant impacts from
firing range noise on recreational
resources in the area.

Potential Mitigation Measures
No mitigation measures have
been identified.

LSI
Long-term direct impacts from
restricted access to popular dive spots
and fishing zones for the public when
ranges are being used. There would be
limitations on access to hiking and
cave exploring as well. Access to
these areas would be restricted during
operation of the LFTRC. However,
the DON would pursue an agreement
with USFWS in accordance with the
provisions of Section 2822 of the FY
2015 NDAA to ensure that access
restrictions to the Ritidian Unit of the
Guam NWR are consistent with the
purposes for which the Unit was
established. Access to the Ritidian
Unit during those periods when the
ranges are not in use is a matter under
the management authority of the
USFWS.
Recreational boat users would have to
avoid the SDZ when the range is

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)
active or travel around the SDZ when
they have to navigate through the area
to reach their destination. Boaters and
fishermen would be able to contact
range control via radio or phone to get
real time updates of active ranges,
which would minimize conflicts.

NI
Pågat Village, Cave, and Trail
would not be impacted.

Terrestrial Biological Resources
Construction Impacts
Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

Vegetation
SI-M
Conversion of 255 acres (103
ha) of limestone forest to
developed area, which is the
greatest of all alternatives.

Vegetation
SI-M
Conversion of 169 acres (68 ha)
of limestone forest and 58 acres
(23 ha) of ravine forest to
developed area.

Vegetation
SI-M
Conversion of 131 acres (53 ha)
of limestone forest and 62 acres
(25 ha) of ravine forest to
developed area.

Vegetation
SI-M
Conversion of 219 acres (89 ha) of
limestone forest to developed area.

Potential Mitigation Measures
Forest enhancement on a
minimum of 227 acres (92 ha)
of limestone forest.
Terrestrial Conservation Areas
SI-M
Conversion of 275 acres (111 ha)
of Overlay Refuge lands to
developed area.

Potential Mitigation Measures
Forest enhancement on a
minimum of 193 acres (78 ha)
of limestone forest.
Terrestrial Conservation Areas
SI-M
Conversion of 219 acres (88 ha)
of Overlay Refuge lands to
developed area.

Potential Mitigation Measures
 Submit a proposal to
designate an ERA on
NAVMAG.
 Submit a proposal for the
expansion of Orote
Peninsula ERA.

Potential Mitigation Measures
 Submit a proposal to
designate an ERA on
NAVMAG.
 Submit a proposal for the
expansion of Orote
Peninsula ERA.

Potential Mitigation Measures
Forest enhancement on a
minimum of 255 acres (103
ha) of limestone forest.
Terrestrial Conservation Areas
NI
None present

Vegetation
LSI
Conversion of 19 acres (8 ha) of
limestone forest and 39 acres (16
ha) of ravine forest to developed
area.

Terrestrial Conservation Areas
NI
Overlay Refuge, Bolanos
Conservation Area - no grounddisturbing activities; only SDZs
overlap Overlay Refuge lands
and Bolanos Conservation Area.
Implementation of BMPs would
avoid and minimize impacts.

Potential Mitigation Measures
Forest enhancement on a minimum
of 219 acres (89 ha) of limestone
forest.

Terrestrial Conservation Areas
SI-M
Conversion of 298 acres (121 ha) of
Overlay Refuge lands to developed
area.
Potential Mitigation Measures
 Submit a proposal to designate
an ERA on NAVMAG.
 Submit a proposal for the
expansion of Orote Peninsula
ERA.
LSI
Relocation of ESA-required
mitigation measure from previous
AAFB action (ungulate fence).

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Native Wildlife
LSI
Direct impacts to 302 acres (122
ha) of potential wildlife habitat.
Wildlife currently present is
widespread on Guam. With
implementation of BMPs,
potential introduction of new or
spread of existing non-native
species on Guam during
construction activities is
considered unlikely.
Special-Status Species – Federal
ESA-Listed and Proposed
Species
SI-M
Guam rail - impacts to 283 acres
(115 ha) of rail recovery habitat.

Native Wildlife
LSI
Direct impacts to 335 acres (136
ha) of potential wildlife habitat.
Wildlife currently present is
widespread on Guam. With
implementation of BMPs,
potential introduction of new or
spread of existing non-native
species on Guam during
construction activities is
considered unlikely.
Special-Status Species – Federal
ESA-Listed and Proposed
Species
LSI
Mariana fruit bat - impacts to 43
acres (17 ha) of fruit bat recovery
habitat; implementation of BMPs
would avoid and minimize
impacts.
Mariana crow - impacts to 43
acres (17 ha) of crow recovery
habitat; implementation of BMPs
would avoid and minimize
impacts.
Guam rail - impacts to 49 acres
(20 ha) of rail recovery habitat;
implementation of BMPs would
avoid and minimize impacts.
Guam Micronesian kingfisher impacts to 43 acres (17 ha) of
kingfisher recovery habitat;
implementation of BMPs would
avoid and minimize impacts.
Mariana swiftlet - noise levels
within the immediate vicinity of
proposed construction activities
would be localized and
temporary; construction activities
would not impact swiftlet

Native Wildlife
LSI
Direct impacts to 340 acres (138
ha) of potential wildlife habitat.
Wildlife currently present is
widespread on Guam. With
implementation of BMPs,
potential introduction of new or
spread of existing non-native
species on Guam during
construction activities is
considered unlikely.
Special-Status Species – Federal
ESA-Listed and Proposed
Species
SI-M
Mariana fruit bat - impacts to
223 acres (90 ha) of fruit bat
recovery habitat.
Mariana crow - impacts to 230
acres (93 ha) of crow recovery
habitat.
Guam Micronesian kingfisher impacts to 223 acres (90 ha) of
kingfisher recovery habitat.

Native Wildlife
LSI
Direct impacts to 391 acres (158
ha) of potential wildlife habitat.
Wildlife currently present is
widespread on Guam. With
implementation of BMPs,
potential introduction of new or
spread of existing non-native
species on Guam during
construction activities is
considered unlikely.
Special-Status Species – Federal
ESA-Listed and Proposed
Species
SI-M
Mariana fruit bat - impacts to
161 acres (65 ha) of fruit bat
recovery habitat.
Mariana crow - impacts to 166
acres (67 ha) of crow recovery
habitat.
Guam Micronesian kingfisher impacts to 161 acres (65 ha) of
kingfisher recovery habitat.

Native Wildlife
LSI
Direct impacts to 272 acres (110 ha)
of potential wildlife habitat. Wildlife
currently present is widespread on
Guam. With implementation of
BMPs, potential introduction of new
or spread of existing non-native
species on Guam during construction
activities is considered unlikely.

Potential Mitigation Measures
 Forest enhancement on a
minimum of 227 acres (92
ha) of limestone forest.
 Brown treesnake research
and suppression.

Potential Mitigation Measures
 Forest enhancement on a
minimum of 193 acres (78
ha) of limestone forest.
 Brown treesnake research
and suppression.

Potential Mitigation Measures
 Forest enhancement on a
minimum of 255 acres (103
ha) of limestone forest.
 Brown treesnake research
and suppression.

Special-Status Species – Federal ESAListed and Proposed Species and
Critical Habitat
SI-M
Mariana fruit bat - impacts to 215
acres (87 ha) of fruit bat recovery
habitat.
Mariana crow - impacts to 215 acres
(87 ha) of crow recovery habitat.
Guam Micronesian kingfisher impacts to 215 acres (87 ha) of
kingfisher recovery habitat.
Potential Mitigation Measures
 Forest enhancement on a
minimum of 219 acres (89 ha) of
limestone forest.
 Brown treesnake research and
suppression.

Mariana common moorhen - loss
of two wetlands used by
moorhens.
Potential Mitigation Measures
 Moorhen Habitat Wetland
Restoration. The DON may
implement wetland

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

LSI
Mariana fruit bat - impacts to 81
acres (33 ha) of fruit bat
recovery habitat;
implementation of BMPs would
avoid and minimize impacts.
Mariana crow - impacts to 81
acres (33 ha) of crow recovery
habitat; implementation of
BMPs would avoid and
minimize impacts.
Guam Micronesian kingfisher impacts to 81 acres (33 ha) of
kingfisher recovery habitat;
implementation of BMPs would
avoid and minimize impacts.
Mariana eight-spot butterfly implementation of BMPs would
avoid and minimize impacts.
Serianthes tree - impacts to 67
acres (27 ha) of Serianthes
recovery habitat;
implementation of BMPs would
avoid and minimize impacts.

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

nesting/roosting caves
approximately 2 miles (3 km)
north.
Serianthes tree - impacts to 18
acres (7 ha) of Serianthes
recovery habitat; implementation
of BMPs would avoid and
minimize impacts.
NI
Mariana common moorhen species is not present as there is
no suitable open water habitat.

restoration in accordance
with the recommendations
provided in the 2014
Wetland Restoration
Feasibility Study.

LSI
Guam rail - impacts to 24 acres
(10 ha) of rail recovery habitat;
implementation of BMPs would
avoid and minimize impacts.
Mariana swiftlet - noise levels
within the immediate vicinity of
proposed construction activities
would be localized and
temporary; construction activities
would not impact swiftlet
nesting/roosting caves
approximately 1 mile (1.6 km)
east.
Mariana eight-spot butterfly implementation of BMPs would
avoid and minimize impacts to
butterflies and host plants.
Serianthes tree - impacts to 40
acres (16 ha) of Serianthes
recovery habitat; implementation
of BMPs would avoid and
minimize impacts.

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

LSI
Guam rail - impacts to 50 acres (20
ha) of rail recovery habitat.
Mariana swiftlet - noise levels
within the immediate vicinity of
proposed construction activities
would be localized and temporary;
construction activities would not
impact swiftlet nesting/roosting
caves approximately 1 mile (1.6
km) east and 2 miles (3 km) north.
Mariana common moorhen - loss
of one temporary wetland used by
moorhens.
Mariana eight-spot butterfly implementation of BMPs would
avoid and minimize impacts to
butterflies and host plants.
Serianthes tree - impacts to 19
acres (8 ha) of Serianthes
recovery habitat; implementation
of BMPs would avoid and
minimize impacts.

LSI
Mariana fruit bat, Mariana crow,
Guam Micronesian kingfisher critical
habitat - impacts to 11 acres (5 ha) of
critical habitat. The remaining area of
critical habitat would remain
functional to serve the intended
conservation role for the bat, crow and
kingfisher.
Guam rail- impacts to 82 acres (33 ha)
of rail recovery habitat.
Mariana eight-spot butterfly implementation of BMPs would avoid
and minimize impacts.
Serianthes tree- impacts to 177 acres
(71 ha) of Serianthes recovery habitat;
implementation of BMPs, including
100-foot (30-m) buffer around one
remaining mature tree at NWF, would
avoid and minimize impacts.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

Special-Status Species -GuamListed and SOGCN
SI-M
Impacts and mitigations
associated with Guam-listed
species that are also federally
listed would be the same as
described above for those
species. No additional Guamlisted species are known to
occur in the project area for this
Alternative.

Special-Status Species -GuamListed and SOGCN
LSI
Impacts to Guam-listed species
that are also federally listed
would be the same as described
above for those species. No
additional Guam-listed species
are known to occur in the project
area for this Alternative.

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

Special-Status Species -GuamListed and SOGCN
SI-M
Impacts and mitigations
associated with Guam-listed
species that are also federally
listed would be the same as
described above for those
species.
Impacts to other Guam-listed
species are described below.

Special-Status Species -GuamListed and SOGCN
SI-M
Impacts and mitigations
associated with Guam-listed
species that are also federally
listed would be the same as
described above for those
species.
Impacts to other Guam-listed
species are described below.

SI-M
Pacific slender-toed gecko impacts to 169 acres (68 ha)
suitable habitat.

SI-M
Pacific slender-toed gecko impacts to 131 acres (53 ha)
suitable habitat.

Potential Mitigation Measures
 Forest enhancement on a
minimum of 227 acres (92
ha) of limestone forest.
 Brown treesnake research
and suppression.

Potential Mitigation Measures
 Forest enhancement on a
minimum of 131 acres (53
ha) of limestone forest.
 Brown treesnake research
and suppression.

LSI
Merrilliodendron megacarpum implementation of BMPs would
avoid and minimize impacts.

LSI
Merrilliodendron megacarpum implementation of BMPs would
avoid and minimize impacts.

NWF
(Alternative 5)
Special-Status Species -Guam-Listed
and SOGCN
SI-M
Impacts and mitigations associated
with Guam-listed species that are also
federally listed would be the same as
described above for those species. No
additional Guam-listed species are
known to occur in the project area for
this Alternative.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Operation Impacts

NAVMAG East/West
(Alternative 2)
Operation Impacts

NAVMAG North/South
(Alternative 3)
Operation Impacts

NAVMAG L-Shaped
(Alternative 4)
Operation Impacts

NWF
(Alternative 5)
Operation Impacts

Vegetation
LSI
With implementation of BMPs,
range fires and potential
introduction of new or spread of
existing non-native species on
Guam during LFTRC operations
is considered unlikely.
Terrestrial Conservation Areas
NI
None present

Vegetation
LSI
Same as Alternative 1.

Vegetation
LSI
Same as Alternative 1.

Vegetation
LSI
Same as Alternative 1.

Vegetation
LSI
Same as Alternative 1.

Terrestrial Conservation Areas
LSI
Overlay Refuge, Bolanos
Conservation Area -noise levels
within the conservations areas
from LFTRC operations would
be at or below ambient noise
levels; LSI to management or
conservation value of
conservation areas.
Native Wildlife
LSI
Same as Alternative 1.

Terrestrial Conservation Areas
LSI
Overlay Refuge - no physical
disturbance of Overlay Refuge
lands; temporary live-fire noise
impacts to 2,993 acres (1,211 ha)
of Overlay Refuge lands;
implementation of BMPs would
avoid and minimize impacts.

Terrestrial Conservation Areas
LSI
Overlay Refuge - no physical
disturbance of Overlay Refuge
lands; temporary live-fire noise
impacts to 1,525 acres (617 ha)
of Overlay Refuge lands;
implementation of BMPs would
avoid and minimize impacts.

Terrestrial Conservation Areas
LSI
Overlay Refuge - no physical
disturbance of Overlay Refuge lands;
temporary live-fire noise impacts to
1,691 acres (684 ha) of Overlay
Refuge lands; implementation of
BMPs would avoid and minimize
impacts.

Native Wildlife
LSI
Same as Alternative 1.

Native Wildlife
LSI
Same as Alternative 1.

Native Wildlife
LSI
Same as Alternative 1.

Special-Status Species - Federal
ESA-Listed and Proposed
Species
LSI
Mariana fruit bat - no physical
disturbance of recovery habitat;
temporary live-fire noise impacts
to 824 acres (333 ha) of fruit bat
recovery habitat; implementation
of BMPs would avoid and
minimize impacts.
Mariana swiftlet - LFTRC noise
levels would not impact foraging
swiftlets or swiftlet nesting/roosting
caves approximately 2 miles (3 km)

Special-Status Species - Federal
ESA-Listed and Proposed
Species
LSI
Mariana fruit bat - no physical
disturbance of recovery habitat;
temporary live-fire noise impacts
to 1,534 acres (621 ha) of fruit
bat recovery habitat;
implementation of BMPs would
avoid and minimize impacts.
Mariana swiftlet - LFTRC noise
levels would not impact foraging
swiftlets or swiftlet nesting/roosting
caves approximately 1 mile (1.6

Special-Status Species - Federal
ESA-Listed and Proposed
Species
LSI
Mariana fruit bat - no physical
disturbance of recovery habitat;
temporary live-fire noise impacts
to 1,506 acres (610 ha) of fruit
bat recovery habitat;
implementation of BMPs would
avoid and minimize impacts.
Mariana swiftlet - LFTRC noise
levels would not impact foraging
swiftlets or swiftlet nesting/
roosting caves approximately 1

Special-Status Species - Federal ESAListed and Proposed Species and
Critical Habitat
LSI
Mariana fruit bat - no physical
disturbance of recovery habitat;
temporary live-fire noise impacts to
1,101 acres (446 ha) of fruit bat
recovery habitat; implementation of
BMPs would avoid and minimize
impacts.
Mariana eight-spot butterfly implementation of BMPs would avoid
and minimize impacts.

Native Wildlife
LSI
With implementation of BMPs,
potential impacts to wildlife
from LFTRC operations would
be reduced to less than
significant.
Special-Status Species - Federal
ESA-Listed and Proposed
Species
LSI
Mariana fruit bat, Mariana
eight-spot butterfly implementation of BMPs would
avoid and minimize impacts.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

north.
Mariana common moorhen LFTRC noise levels at the closest
moorhen nesting area (Fena
Reservoir) would be at or below
ambient noise levels.

km) north.
Mariana common moorhen LFTRC noise levels at the closest
moorhen nesting area (Fena
Reservoir) would be at or below
ambient noise levels.
Mariana eight-spot butterfly implementation of BMPs would
avoid and minimize impacts.

NI
Mariana crow, Guam rail, Guam
Micronesian kingfisher - species
no longer occur on Guam,
therefore there would be no
impacts due to operations of
LFTRC.

NI
Mariana crow, Guam rail, Guam
Micronesian kingfisher - species
no longer occur on Guam,
therefore there would be no
impacts due to operations of
LFTRC.

NI
Mariana crow, Guam rail, Guam
Micronesian kingfisher - species
no longer occur on Guam,
therefore there would be no
impacts due to operations of
LFTRC.

mile (1.6 km) north and 2 miles
(3 km) east.
Mariana common moorhen LFTRC noise levels at the
closest moorhen nesting area
(Fena Reservoir) would be at or
below ambient noise levels.
Mariana eight-spot butterfly implementation of BMPs would
avoid and minimize impacts.
NI
Mariana crow, Guam rail, Guam
Micronesian kingfisher - species
no longer occur on Guam,
therefore there would be no
impacts due to operations of
LFTRC.

Serianthes tree - implementation
of BMPs would avoid and
minimize impacts.

Serianthes tree - implementation
of BMPs would avoid and
minimize impacts.

Serianthes tree - implementation
of BMPs would avoid and
minimize impacts.

Serianthes tree - implementation
of BMPs would avoid and
minimize impacts.

Special-Status Species -GuamListed and SOGCN
LSI
Impacts to Guam-listed species
that are also federally listed
would be the same as described
above for those species. No
additional Guam-listed species
are known to occur in the
project area for this Alternative.

Special-Status Species -GuamListed and SOGCN
LSI
Impacts to Guam-listed species
that are also federally listed
would be the same as described
above for those species. No
additional Guam-listed species
are known to occur in the project
area for this Alternative.

Special-Status Species -GuamListed and SOGCN
LSI
Impacts to Guam-listed species
that are also federally listed
would be the same as described
above for those species.
Impacts to other Guam-listed
species are described below.

Special-Status Species -GuamListed and SOGCN
LSI
Impacts to Guam-listed species
that are also federally listed
would be the same as described
above for those species.
Impacts to other Guam-listed
species are described below.

LSI
Pacific slender-toed gecko,
Merrilliodendron megacarpum implementation of BMPs would
avoid and minimize impacts.

LSI
Pacific slender-toed gecko,
Merrilliodendron megacarpum implementation of BMPs would
avoid and minimize impacts.

NWF
(Alternative 5)

NI
Mariana crow, Guam rail, Guam
Micronesian kingfisher - species no
longer occur on Guam, therefore there
would be no impacts due to operations
of LFTRC.
Mariana fruit bat, Mariana crow,
Guam Micronesian kingfisher critical
habitat - No impacts.
Mariana eight-spot butterflyimplementation of BMPs would avoid
and minimize impacts.
Serianthes tree - implementation of
BMPs would avoid and minimize
impacts.
Special-Status Species -Guam-Listed
and SOGCN
LSI
Impacts to Guam-listed species that
are also federally listed would be the
same as described above for those
species. No additional Guam-listed
species are known to occur in the
project area for this Alternative.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
NAVMAG East/West
(Alternative 1)
(Alternative 2)
Marine Biological Resources
Construction Impacts
Construction Impacts
Marine Flora, Invertebrates,
Fish, and EFH
LSI
Potential indirect short-term
impacts to marine flora,
invertebrates, fish and EFH
from increased recreational use
(damage to reefs typically
caused by anchors, reef-walkers,
or scuba diving, snorkeling, and
fishing activities) would be
avoided or minimized to less
than significant impacts with the
implementation of BMPs.
NI
There would be no in-water
construction or dredging;
therefore, there would be no
direct short-term impacts.
Stormwater runoff from the
project area would not enter
nearshore waters, therefore
there would be no short-term
impacts to marine flora,
invertebrates, fish, and EFH
associated with construction
runoff.
Special-Status Species - Federal
ESA-Listed and Proposed
Species
LSI
Green sea turtle, hawksbill sea
turtle - short-term indirect
impacts to green sea turtle and
hawksbill sea turtle from
disturbance resulting from
increased activity in the area.
Potential indirect impact on
special-status species from

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Construction Impacts

Construction Impacts

Construction Impacts

Marine Flora, Invertebrates, Fish,
and EFH
NI
The project site would be located
entirely inland. There would be
no-in water or coastal
components therefore there
would be no direct impacts.
Stormwater runoff from the
project area would not enter
nearshore waters; therefore, there
would be no impacts to marine
flora, invertebrates, fish, and
EFH associated with
construction.

Marine Flora, Invertebrates, Fish,
and EFH
NI
Similar to Alternative 2, the
project site would be located
entirely inland with no in-water
or coastal components.
Stormwater runoff from the
project area would not enter
nearshore waters, therefore, there
would be no impacts to marine
flora, invertebrates, fish, and EFH
associated with construction.

Marine Flora, Invertebrates, Fish,
and EFH
NI
Similar to Alternative 2, the
project site would be located
entirely inland with no in-water
or coastal components.
Stormwater runoff from the
project area would not enter
nearshore waters; therefore, there
would be no impacts to marine
flora, invertebrates, fish, and
EFH associated with
construction.

Marine Flora, Invertebrates, Fish, and
EFH
LSI
The impacts would be similar to
Alternative 1.
NI
The impacts would be similar to
Alternative 1.

Special-Status Species - Federal
ESA-Listed and Proposed
Species
NI
The project site would be located
entirely inland. There would be
no in-water or coastal
components therefore there
would be no direct impacts.
Stormwater runoff from the
project area would not enter
nearshore waters; therefore, there

Special-Status Species - Federal
ESA-Listed and Proposed
Species
NI
Similar to Alternative 2, the
project site would be located
entirely inland with no in-water
or coastal components.
Stormwater runoff from the
project area would not enter
nearshore waters.

Special-Status Species - Federal
ESA-Listed and Proposed
Species
NI
Similar to Alternative 2, the
project site would be located
entirely inland with no in-water
or coastal components.
Stormwater runoff from the
project area would not enter
nearshore waters.

Special-Status Species - Federal ESAListed and Proposed Species
LSI
Short-term indirect impacts would be
similar to Alternative 1.
NI
Impacts would be similar to
Alternative 1.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

increased recreational use as
mentioned above would be
avoided or minimized to less
than significant impacts with the
implementation of BMPs.
NI
There would be no in-water
construction or dredging;
therefore, there would be no
direct impacts to green sea
turtles or hawksbill sea turtles
associated with construction.
Marine Conservation Areas
NI
There are no marine
conservation areas at or adjacent
to the proposed Route 15
LFTRC alternative. Therefore,
there would be no impacts to
such areas.

would be no indirect impacts to
Special-Status Species - Federal
ESA-Listed and Proposed
Species.

Marine Conservation Areas
NI
The project site would be located
entirely inland. There would be
no in water or coastal
components; therefore, there
would be no direct impacts.
Stormwater runoff from the
project area would not enter
nearshore waters; therefore, there
would be no indirect impacts to
marine conservation areas.

Marine Conservation Areas
NI
Similar to Alternative 2, the
project site would be located
entirely inland with no in-water
or coastal components.
Stormwater runoff from the
project area would not enter
nearshore waters.

Marine Conservation Areas
NI
Similar to Alternative 2, the
project site would be located
entirely inland with no in-water
or coastal components.
Stormwater runoff from the
project area would not enter
nearshore waters.

Marine Conservation Areas
LSI
Construction activities for the NWF
alternative are expected to result in
less than significant direct and indirect
short-term impacts to conservation
efforts and management activities at
the Guam NWR - Ritidian Unit with
the implementation of BMPs.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Marine Flora and Invertebrates
LSI
There would be no in-water
training. The small number of
rounds that could ricochet
outside the range and enter the
marine environment would have
no direct long-term impacts to
marine flora and invertebrates.
NI
Stormwater runoff from the
range area would not enter
nearshore waters; therefore, there
would be no long-term impacts
to marine flora and invertebrates
associated with range runoff.

Marine Flora and Invertebrates
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components; therefore, there
would be no direct impacts.
Stormwater runoff from the range
area would not enter nearshore
waters; therefore, there would be
no indirect impacts to marine
flora and invertebrates associated
with operations.

Marine Flora and Invertebrates
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components; therefore, there
would be no direct impacts.
Similar to Alternative 2,
stormwater runoff from the range
area would not enter nearshore
waters, thus there would be no
indirect impacts to marine flora
and invertebrates.

Marine Flora and Invertebrates
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components; therefore, there
would be no direct impacts.
Similar to Alternative 2,
stormwater runoff from the range
area would not enter nearshore
waters, thus there would be no
indirect impacts to marine flora
and invertebrates.

Marine Flora and Invertebrates
LSI
The impacts would be similar to
Alternative 1.
NI
The impacts would be similar to
Alternative 1.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Fish and EFH
LSI
There would be no in-water
training. The minimal number
of rounds that could ricochet
outside the range and enter the
marine environment would have
a less than significant direct,
long-term impacts to fish and
EFH.
NI
Stormwater runoff from the
range area would not enter
nearshore waters; therefore,
there would be no long-term
impacts to fish and EFH
associated with range runoff.
Special-Status Species - Federal
ESA-Listed and Proposed
Species
LSI
With use of range safety
procedures, range lighting
design to minimize impacts to
special-status species, and
implantation of BMPs, direct
impacts to green sea turtles and
hawksbill sea turtles would be
less than significant.
NI
Stormwater runoff from the
range area would not enter
nearshore waters; therefore,
there would be no long-term
impacts to green sea turtles and
hawksbill sea turtles from range
runoff.

Fish and EFH
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components therefore there
would be no direct impacts.
Stormwater runoff from the range
area would not enter nearshore
waters, therefore there would be
no impacts to fish and EFH
associated with operations.

Fish and EFH
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components therefore there
would be no direct impacts.
Similar to Alternative 2,
stormwater runoff from the range
area would not enter nearshore
waters, thus there would be no
indirect impacts to fish and EFH.

Fish and EFH
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components therefore there
would be no direct impacts.
Similar to Alternative 2,
stormwater runoff from the range
area would not enter nearshore
waters, thus there would be no
indirect impacts to fish and EFH.

Fish and EFH
LSI
The impacts would be similar to
Alternative 1.
NI
The impacts would be similar to
Alternative 1.

Special-Status Species - Federal
ESA-Listed and Proposed
Species
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components therefore there
would be no direct impacts.
Stormwater runoff from the range
area would not enter nearshore
waters; therefore, there would be
no impacts to green sea turtles
and hawksbill sea turtles
associated with operations.

Special-Status Species - Federal
ESA-Listed and Proposed
Species
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components therefore there
would be no direct impacts.
Similar to Alternative 2,
stormwater runoff from the range
area would not enter nearshore
waters, thus there would be no
indirect impacts to green sea
turtles and hawksbill sea turtles.

Special-Status Species - Federal
ESA-Listed and Proposed
Species
NI
The range would be located
entirely inland. There would be
no-in water or coastal operations
components therefore there
would be no direct impacts.
Similar to Alternative 2,
stormwater runoff from the range
area would not enter nearshore
waters, thus there would be no
indirect impacts to green sea
turtles and hawksbill sea turtles.

Special-Status Species - Federal ESAListed and Proposed Species
LSI
The impacts would be similar to
Alternative 1.
NI
The impacts would be similar to
Alternative 1.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

Marine Conservation Areas
NI
There are no marine
conservation areas at or adjacent
to the proposed Route 15
LFTRC alternative.
Therefore, there would be no
impacts to such areas.

Marine Conservation Areas
NI
The project site would be located
entirely inland. There would be
no in water or coastal
components therefore there
would be no direct impacts.
Stormwater runoff from the
project area would not enter
nearshore waters. Therefore,
there would be no indirect
impacts.

Marine Conservation Areas
NI
Similar to Alternative 2, the
project site would be located
entirely inland with no in-water
or coastal components.
Stormwater runoff from the
project area would not enter
nearshore waters. Therefore,
there would be no direct or
indirect impacts.

Marine Conservation Areas
NI
Similar to Alternative 2, the
project site would be located
entirely inland with no in-water
or coastal components.
Stormwater runoff from the
project area would not enter
nearshore waters. Therefore,
there would be no direct or
indirect impacts.

Marine Conservation Areas
LSI
NWF Alternative 5 operational
activities would result in less than
significant direct and indirect impacts
to conservation efforts and
management activities at the Guam
NWR - Ritidian Unit with the
implementation of BMPs and
coordination between USFWS and the
DON for current or planned research
and conservation programs.

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

SI-M
Potential direct adverse effects to
9 historic properties.
Potential impacts to culturally
important natural resources from
vegetation removal.

SI-M
Potential direct adverse effects to
11 historic properties from
excavation and soil removal.
Undetermined effects to 2
unevaluated sites and 1 potential
TCP from excavation and soil
removal. Potential impacts to
culturally important natural
resources from vegetation
removal.

SI-M
Potential direct adverse effects to
11 historic properties from
excavation and soil removal.
Potential impacts to culturally
important natural resources from
vegetation removal.

SI-M
Potential direct adverse effects to 20
historic properties. Potential impacts
to culturally important natural
resources from vegetation removal.

Cultural Resources
Construction Impacts
SI-M
Potential direct adverse effects
to 3 historic properties from
excavation and soil removal.
Potential impacts to culturally
important natural resources
from vegetation removal.
Potential Mitigation Measures
Proposed mitigation through
2011 PA process, including
development of an RMP, and
coordination with SHPO,
concurring parties, and
knowledgeable traditional
practitioners.

Potential Mitigation Measures
Proposed mitigation through
2011 PA process, including
development of an RMP and
coordination with SHPO,
concurring parties, and
knowledgeable traditional
practitioners.

NAVMAG North/South
(Alternative 3)

Potential Mitigation Measures
Proposed mitigation through
2011 PA process, including
development of an RMP, and
coordination with SHPO,
concurring parties, and
knowledgeable traditional
practitioners.

NAVMAG L-Shaped
(Alternative 4)

Potential Mitigation Measures
Proposed mitigation through
2011 PA process, including
development of an RMP and
coordination with SHPO,
concurring parties, and
knowledgeable traditional
practitioners.

NWF
(Alternative 5)

Potential Mitigation Measures
Proposed mitigation through 2011
PA process, including development
of an RMP, and coordination with
SHPO, concurring parties, and
knowledgeable traditional
practitioners.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Operation Impacts

NAVMAG East/West
(Alternative 2)
Operation Impacts

NAVMAG North/South
(Alternative 3)
Operation Impacts

NAVMAG L-Shaped
(Alternative 4)
Operation Impacts

NWF
(Alternative 5)
Operation Impacts

SI-M
Potential indirect adverse effects
to 1 NRHP-eligible site/potential
TCP from changes in use that
degrade site integrity. Potential
indirect adverse effects to 1
NRHP-eligible archaeological
site/potential TCP from
recreational use and visual
intrusion.

SI-M
Potential indirect adverse effects to
2 NRHP-eligible sites from
changes in use that degrade site
integrity. Undetermined effects to 2
unevaluated sites from changes in
use that degrade site integrity.
Potential indirect effects to 1
potential TCP from restricted
access.

SI-M
Potential indirect adverse effects
to 25 NRHP-eligible sites and
indirect effects to 2 potential
TCPs from changes in use that
degrade site integrity. Potential
indirect effects to 5 potential
TCPs from restricted access.

SI-M
Potential indirect adverse effects
to 24 historic properties from
changes in use that degrade site
integrity. Potential indirect
effects to 4 potential TCPs from
restricted access. Undetermined
effects to 5 unevaluated sites and
2 potential TCPs from changes in
use that degrade site integrity.

SI
Potential adverse impacts to 2 NRHPeligible archaeological sites from
restricted access.

Potential Mitigation Measures
Proposed mitigation through
2011 PA with implementation
of an RMP, coordination with
SHPO and concurring parties,
and Cultural Resources
Awareness briefs.

Potential Mitigation Measures
Proposed mitigation through
2011 PA with implementation of
an RMP to include consideration
for access and coordination with
SHPO and concurring parties.

Visual Resources
Construction Impacts

Potential Mitigation Measures
Proposed mitigation through
2011 PA with implementation of
an RMP to include
consideration for access and
coordination with SHPO and
concurring parties.

Potential Mitigation Measures
Proposed mitigation through
2011 PA with implementation
of an RMP to include
consideration for access and
coordination with SHPO and
concurring parties.

SI-M
Potential indirect adverse effects to 3
NRHP-eligible sites from changes in
use that degrade site integrity.
Potential Mitigation Measures
Proposed partial mitigation through
2011 PA with implementation of an
RMP to include consideration for
access and coordination with SHPO
and concurring parties.

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

LSI
Visual impacts would be direct,
short-term, and less than
significant.

LSI
Same as Alternative 1.

LSI
Same as Alternative 1.

LSI
Same as Alternative 1.

LSI
Same as Alternative 1.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

SI-M
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.
The realigned Route 15 would
traverse the same type of fastgrowing scrub forest areas as

LSI
Less than significant direct, longterm impact due to limited scale
of proposed development, and a
lack of visibility from Mount
Lamlam and Mount Jumullong
Manglo Overlook.

SI
Direct, long-term impact from
Alternative 3 facilities being
visible from Jumullong Manglo
Overlook as well as from the
trails leading up to the Overlook
and near the top of Mount
Lamlam.
The elevation of both Mount
Lamlam (the highest point on
Guam) and Jumullong Manglo
Overlook could result in the
ability to see portions of the 3
miles (5 km) of new roadways,

SI
Direct, long-term impact from
Alternative 4 facilities being
visible from Jumullong Manglo
Overlook as well as from the
trails leading up to the Overlook
and near the top of Mount
Lamlam. The elevation of both
Mount Lamlam (the highest
point on Guam) and Jumullong
Manglo Overlook could result in
the ability to see portions of the
1 mile (2 km) of new roadways,
areas of removed vegetation and

LSI
There would be a less than significant
long-term direct impact from this
alternative due to flat topography,
dense vegetation and limited public
access for viewing the proposed
LFTRC facilities.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

areas of removed vegetation and
cut/fill features, earthen berms as
well as some of the proposed
structures, including some of the
72 relocated ordnance magazines.

cut/fill features, earthen berms as
well as some of the proposed
structures including some of the
66 relocated ordnance
magazines.

Potential Mitigation Measures
Same as Alternative 1.

Potential Mitigation Measures
Same as Alternative 1.

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

LSI
Similar to Alternative 1.

LSI
Similar to Alternative 1.

LSI
Similar to Alternative 1.

LSI
Similar to Alternative 1.

those bordering the existing
road and would produce the
same type of visual experience
as those from the current route.
Potential Mitigation Measures
To maintain the existing
visual appearance, land
clearing and grading should
be minimized to the extent
possible on lands proposed for
range uses.
Minimize impact by using
native flora to create a
natural-appearing “screen”
around the cleared range
areas, outside of the
firebreaks/perimeter roads.

Ground Transportation
Construction Impacts
LSI
Short-term, direct impacts from
construction workers and
construction-related vehicle
trips resulting in congestion on
on-base roadways.
Implementation of appropriate
work zone traffic management
strategies and BMPs would
minimize impacts. 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 shortterm impacts to on-base
(internal) roadways.

NWF
(Alternative 5)

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Operation Impacts

NAVMAG East/West
(Alternative 2)
Operation Impacts

NAVMAG North/South
(Alternative 3)
Operation Impacts

NAVMAG L-Shaped
(Alternative 4)
Operation Impacts

NWF
(Alternative 5)
Operation Impacts

Internal (range) Roadways
NI
No impacts to internal roadway
segments would occur, because
all internal (range) roadway
segments would be designed
with the capacity required to
accommodate the expected
travel demand on the facilities.

Internal (range) Roadways
NI
Similar to Alternative 1.

Internal (range) Roadways
NI
Similar to Alternative 1.

Internal (range) Roadways
NI
Similar to Alternative 1.

Internal (range) Roadways
NI
Similar to Alternative 1.

Marine Transportation
Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

NI
Construction for the project
takes place on shore with no inwater or coastal components;
therefore, there would be no
impacts to marine transportation
during construction.

NI
LFTRC and associated SDZ do
not extend over water used by
vessels.

NI
Same as Alternative 2.

NI
Same as Alternative 2.

NI
Similar to Alternative 1, but would
likely affect more marine vessels.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

LSI
Direct impact from full- or parttime closure of the SDZ will
exclude vessels from entering.
Through the use of live-fire
observation, mariner
notification, and chart updates
to include the SDZ, impacts to
marine transportation would be
less than significant during
operation.

NI
LFTRC and associated SDZ do
not extend over water used by
vessels.

NI
Same as Alternative 2.

NI
Same as Alternative 2.

LSI
Similar to Alternative 1.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Utilities
Construction Impacts

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

LSI
Users may experience shortterm construction outages with
electrical power, potable water,
wastewater systems, and
IT/COMM systems during
construction. Advance notice
and other measures would
minimize impacts. There would
be short-term, direct impact to
the solid waste handling due to
increases of waste during
construction.

LSI
Short-term, direct impacts to
utilities would be similar to that
described for Alternative 1.

LSI
Short-term, direct impacts to
utilities would be similar to that
described for Alternative 1.

LSI
Short-term, direct impacts to
utilities would be similar to that
described for Alternative 1.

LSI
Short-term, direct impacts to utilities
would be similar to that described for
Alternative 1.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

LSI
Increased demand for electrical,
potable water, wastewater, solid
waste, and IT/COMM utility
would be low. Proposed
improvements to all utilities
have been developed to meet the
requirements for the proposed
action. Therefore, short- and
long-term direct impacts would
be less than significant.

LSI
Short- and long-term, direct
impacts would similar to that
described for Alternative 1.

LSI
Short- and long-term, direct
impacts would similar to that
described for Alternative 1.

LSI
Short- and long-term, direct
impacts would similar to that
described for Alternative 1.

LSI
Short- and long-term, direct impacts
would similar to that described for
Alternative 1.

Socioeconomics and General Services
Construction and
Construction and Operation
Operation Impacts
Impacts

Construction and Operation
Impacts

Construction and Operation
Impacts

Construction and Operation
Impacts

Sociocultural Impacts of Land
Acquisition
LSI
None of the lots to be
potentially acquired are
privately owned. There would
be adverse short- and long-term,
indirect impacts from a
sociocultural perspective due to
the potential for the loss of the

Sociocultural Impacts of Land
Acquisition
LSI
Of the 23 lots to potentially be
acquired, 4 are known to be
privately owned and 17 lots have
unknown ownership, so up to 21
different private parties could be
affected. It is anticipated that, in
all cases, a negotiated sale or

Sociocultural Impacts of Land
Acquisition
LSI
Of the 30 lots to potentially be
acquired, 9 are privately owned
and 18 have unknown
ownership, so up to 27 different
private parties could be affected.
It is anticipated that, in all cases,
a negotiated sale or lease

Sociocultural Impacts of Land
Acquisition
LSI
Alternative 5 would not require
federal land acquisition. There would
be long-term indirect sociocultural
impacts from restricted access due to
the potential that access restrictions
will deteriorate social networks; i.e. if
groups of people currently (or

Sociocultural Impacts of Land
Acquisition
LSI
Of the 19 lots to potentially be
acquired, 17 are known to be
privately owned and one lot has
unknown ownership, so up to 18
different private parties could be
affected. Should condemnation
be necessary as a last resort,

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

raceway park. Since groups of
people currently use the
raceway park for social
gatherings, if these gatherings
ceased then the related social
networks may lose
cohesiveness. Feelings of
injustice may arise from
deterioration of social networks.

while the landowner would be
made economically whole by
payment of fair market value,
such an occurrence could
represent an adverse long-term
sociocultural impact for that
individual landowner. Such
instances are expected to be
extremely rare or nonexistent
during implementation of this
alternative, and collectively
would not represent a significant
impact.

Economic Impacts of Land
Acquisition
LSI
There would be a reduction of 33
acres (13 ha) of prime farmlands,
leading to a potential reduction of
up to $263,500/year in property
tax revenue and resulting in an
adverse but less than significant
impact. However, the 360 acres
(146 ha) of GovGuam land
subject to acquisition are not
currently generating income, so a
sale or lease of those lands would
generate a small beneficial direct
economic effect.

between the federal government
and a willing seller would be
arranged, and there would be no
adverse sociocultural impact. In
the unlikely event that the land
was acquired through
condemnation, it is possible that
the individual landowner would
potentially consider the forced
sale or lease of property to be an
adverse impact (despite being
paid fair market value). Such
instances are expected to be
extremely rare or nonexistent
during implementation of this
alternative, and collectively
would not represent a significant
impact.
Economic Impacts of Land
Acquisition
LSI
There could be a potential
reduction of up to $122,000/year
in property tax revenue from
acquisition of privately owned
parcels. However, the 205 acres
(83 ha) of GovGuam land subject
to acquisition are not currently
generating income, so a sale or
lease of those lands would
generate a small beneficial direct
economic effect.

traditionally) use areas that would be
restricted to hold social gatherings,
then the access restrictions could
impact those groups by deteriorating
the social networks inherent in those
groups. Also, as social networks may
deteriorate due to the access
restrictions, feelings of injustice may
arise.
While there is potential for social
networks to deteriorate, it is not a
certainty. Given the presence of other
public recreation areas nearby,
potential impacts are determined to be
less than significant.

Economic Impacts of Land
Acquisition
LSI
There would be a direct
reduction in revenue to
GovGuam of $472,000 over the
2015-2018 period resulting in
lost license/lease revenue from
the Guam International
Raceway and the coral quarry.
However, 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.

lease between the federal
government and a willing seller
would be arranged, and there
would be no adverse sociocultural
impact. In the unlikely event that
the land was acquired through
condemnation, it is possible that
the individual landowner would
potentially consider the forced
sale or lease of property to be an
adverse impact (despite being
paid fair market value). Such
instances are expected to be
extremely rare or nonexistent
during implementation of this
alternative, and collectively
would not represent a significant
impact.
Economic Impacts of Land
Acquisition
LSI
There could be a potential
reduction of up to $27,436/year in
property tax revenue from
acquisition of privately owned
parcels. However, the 360 acres
(146 ha) of GovGuam land
subject to acquisition are not
currently generating income, so a
sale or lease of those lands would
generate a small beneficial direct
economic effect.

Economic Impacts of Land
Acquisition
NI
Alternative 5 would not involve
acquisition of non-federal land and
would therefore have no economic
impact relative to land acquisition.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
NAVMAG East/West
(Alternative 1)
(Alternative 2)
Hazardous Materials and Waste
Construction Impacts
Construction Impacts
Hazardous Materials and
Hazardous Waste Management
LSI
Less than significant, direct,
short-term increase in the use,
transport, storage and handling
of hazardous materials and
hazardous waste during
construction. Use of BMPs and
SOPs to minimize potential for
accidental releases and
implement timely cleanup
would reduce impacts to a less
than significant level.

Contaminated Sites
NI
Contaminated sites were
determined to either be outside
of the proposed construction
area and would have no direct
or indirect impact on site
conditions, or have been
investigated and determined to
pose no risk to human health or
environmental receptors.

Toxic Substances
LSI
Suspected LBP, ACM, and
PCBs in existing structures on
the Alternative 1 site would be
properly surveyed, managed,
and materials disposed of in

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Construction Impacts

Construction Impacts

Construction Impacts

Hazardous Materials and
Hazardous Waste Management
LSI
Range construction activities for
Alternative 2 would be similar to
those for Alternative 1.
Construction of Alternative 2
ranges would use similar types
and volumes of hazardous
materials and would generate
similar volumes of hazardous
wastes. Use of BMPs and SOPs
to minimize potential for
accidental releases and
implement timely cleanup would
reduce impacts to a less than
significant level.
Contaminated Sites
NI
There are no contaminated sites
in the proposed Alternative 2 site
area; therefore, there would be no
impacts.

Hazardous Materials and
Hazardous Waste Management
LSI
Range construction activities for
Alternative 3 would be similar to
those for Alternative 1.
Construction of Alternative 3
ranges would use similar types
and volumes of hazardous
materials and would generate
similar volumes of hazardous
wastes. Use of BMPs and SOPs
to minimize potential for
accidental releases and
implement timely cleanup would
reduce impacts to a less than
significant level.
Contaminated Sites
NI
Contaminated sites were
determined to either be outside of
the proposed construction area
and would have no direct or
indirect impact on site conditions,
or have been investigated and
determined to pose no risk to
human health or environmental
receptors.

Hazardous Materials and
Hazardous Waste Management
LSI
Range construction activities for
Alternative 4 would be similar to
those for Alternative 1.
Construction of Alternative 4
ranges and would use similar
types volumes of hazardous
materials and would generate
similar volumes of hazardous
wastes. Use of BMPs and SOPs
to minimize potential for
accidental releases and
implement timely cleanup would
reduce impacts to a less than
significant level.
Contaminated Sites
NI
Contaminated sites were
determined to either be outside
of the proposed construction area
and would have no direct or
indirect impact on site
conditions, or have been
investigated and determined to
pose no risk to human health or
environmental receptors.

Hazardous Materials and Hazardous
Waste Management
LSI
Range construction activities for
Alternative 5 would be similar to
those for Alternative 1. Construction
of Alternative 5 ranges would use
similar types and volumes of
hazardous materials and would
generate similar volumes of hazardous
wastes. Use of BMPs and SOPs to
minimize potential for accidental
releases and implement timely
cleanup would reduce impacts to a
less than significant level.

Toxic Substances
NI
There are no structures in the
Alternative 2 site, so no LBP,
ACM, or PCBs would be present
to be encountered during
demolition. No such materials

Toxic Substances
LSI
There are existing structures on
the Alternative 3 site, so
suspected LBP, ACM, and PCBs
would be properly surveyed,
managed, and materials disposed

Toxic Substances
LSI
There are existing structures on
the Alternative 4 site, so
suspected LBP, ACM, and PCBs
would be properly surveyed,
managed, and materials disposed

Contaminated Sites
LSI
There are two IRP and five potentially
contaminated sites within the
proposed development footprint.
Contaminated sites would be avoided
to the maximum extent practicable. If
avoidance is not possible, active sites
would be appropriately remediated in
accordance with CERCLA prior to
construction activities. No Further
Action sites would be developed in
accordance with land use controls, if
any.
Toxic Substances
LSI
There are existing structures on the
Alternative 5 site, so potential LBP,
ACM, and PCBs would be properly
surveyed, managed, and materials
disposed of in accordance with

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

accordance with existing laws
and regulations. No LBP, ACM,
and PCBs would be used in new
construction. Because the
Alternative 1 site is 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 mitigation systems would
be incorporated into the
building/facility designs. In
addition, DoD would
periodically test facilities
constructed in known radon
zones to verify that no
unacceptable radon gas buildup
occurs and install radon
mitigation systems as
appropriate.

would be used in the new
construction. Therefore, there
would be no direct or indirect
impacts.

Operation Impacts
Hazardous Materials
Management
LSI
A direct, long-term increase in
hazardous materials use volume
of 640 pounds (290 kg) per year
is anticipated. Range clearance,
erosion control measures, and
BMPs would minimize runoff
from MEC and reduce impacts
to a less than significant level.

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

of in accordance with existing
laws and regulations. No LBP,
ACM, and PCBs would be used
in new construction. Therefore,
impacts would be less than
significant.
NI
The Alternative 3 site is in a
USEPA Radon Zone 3, where
radon intrusion into structures
would be unlikely. Therefore,
there would be no radon toxic
substances impacts with
construction of Alternative 3

of in accordance with existing
laws and regulations. No LBP,
ACM, and PCBs would be used
in new construction. Therefore,
impacts would be less than
significant.
NI
The Alternative 4 site is in a
USEPA Radon Zone 3, where
radon intrusion into structures
would be unlikely. Therefore,
there would be no radon toxic
substances impacts with
construction of Alternative 3

existing laws and regulations. No
LBP, ACM, and PCBs would be used
in new construction. Therefore,
impacts would be less than significant.
Because the Alternative 5 site is
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
mitigation systems would be
incorporated into the building/facility
designs. In addition, DoD would
periodically test facilities constructed
in known radon zones to verify that no
unacceptable radon gas buildup occurs
and install radon mitigation systems
as appropriate.

Operation Impacts

Operation Impacts

Operation Impacts

Operation Impacts

Hazardous Materials
Management
LSI
The range operations for
Alternative 2 would be similar to
Alternative 1; therefore, the longterm increase in volume of
hazardous materials used would
similar to Alternative 1. The
same range clearance and erosion
control measures and BMPs
would be used to reduce impacts
to a less than significant level.

Hazardous Materials
Management
LSI
The range operations for
Alternative 3 would be similar to
Alternative 1; therefore, the longterm increase in volume of
hazardous materials used would
similar to Alternative 1. The same
range clearance and erosion
control measures and BMPs
would be used to reduce impacts
to a less than significant level.

Hazardous Materials
Management
LSI
The range operations for
Alternative 4 would be similar to
Alternative 1; therefore, the
long-term increase in volume of
hazardous materials used would
similar to Alternative 1. The
same range clearance and erosion
control measures and BMPs
would be used to reduce impacts
to a less than significant level.

Hazardous Materials Management

The site is in a USEPA Radon
Zone 3, where radon intrusion
into structures would be unlikely.
Therefore, there would be no
radon toxic substances impacts
with construction of Alternative
2.

LSI
The range operations for Alternative 5
would be similar to Alternative 1;
therefore, the long-term increase in
volume of hazardous materials used
would similar to Alternative 1. The
same range clearance and erosion
control measures and BMPs would be
used to reduce impacts to a less than
significant level.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Hazardous Waste Management
LSI
A direct long-term increase in
hazardous waste volume of
12,880 pounds (5,542 kg) per
year is anticipated. Satellite
hazardous waste accumulation
sites would be created on DoD
property, and managed in
accordance with applicable
regulations, therefore, impacts
would be less than significant.

Hazardous Waste Management
LSI
The range operations for
Alternative 2 would be similar to
Alternative 1; therefore, the longterm increase in volume of
hazardous waste generated would
similar to Alternative 1. As with
Alternative 1, satellite hazardous
waste accumulation sites would
be created on DoD property, and
managed in accordance with
applicable regulations, therefore,
impacts would be less than
significant.
Contaminated Sites
NI
There are no contaminated sites
in the proposed Alternative 2 site
area; therefore, there would be no
impacts.

Hazardous Waste Management
LSI
The range operations for
Alternative 3 would be similar to
Alternative 1; therefore, the longterm increase in volume of
hazardous waste generated would
similar to Alternative 1. As with
Alternative 1, satellite hazardous
waste accumulation sites would
be created on DoD property, and
managed in accordance with
applicable regulations, therefore,
impacts would be less than
significant.
Contaminated Sites
NI
Contaminated sites were
determined to either be outside of
the proposed construction area
and would have no direct or
indirect impact on site conditions,
or have been investigated and
determined to pose no risk to
human health or environmental
receptors.

Hazardous Waste Management
LSI
The range operations for
Alternative 4 would be similar to
Alternative 1; therefore, the
long-term increase in volume of
hazardous waste generated
would similar to Alternative 1.
As with Alternative 1, satellite
hazardous waste accumulation
sites would be created on DoD
property, and managed in
accordance with applicable
regulations, therefore, impacts
would be less than significant.
Contaminated Sites
NI
Contaminated sites were
determined to either be outside
of the proposed construction area
and would have no direct or
indirect impact on site
conditions, or have been
investigated and determined to
pose no risk to human health or
environmental receptors.

Hazardous Waste Management
LSI
The range operations for Alternative 5
would be similar to Alternative 1;
therefore, the long-term increase in
volume of hazardous waste generated
would similar to Alternative 1. As
with Alternative 1, satellite hazardous
waste accumulation sites would be
created on DoD property, and
managed in accordance with
applicable regulations, therefore,
impacts would be less than significant.

Toxic Substances
NI
No LBP, ACM and PCBs would
be used in new construction. No
such materials would be present;
therefore, there would be no
impact. The site is in a USEPA
Radon Zone 3, where radon
intrusion into structures would be
unlikely. Therefore, there would
be no toxic substances impacts
with operation of Alternative 2.

Toxic Substances
LSI
Suspected LBP, ACM, and PCBs
would be properly surveyed,
managed and materials disposed
of in accordance with existing
laws and regulations. No LBP,
ACM and PCBs would be used in
new construction. Therefore,
impacts would be less than
significant.

Toxic Substances
LSI
Suspected LBP, ACM, and PCBs
would be properly surveyed,
managed and materials disposed
of in accordance with existing
laws and regulations. No LBP,
ACM and PCBs would be used
in new construction. Therefore,
impacts would be less than
significant.

Contaminated Sites
NI
Contaminated sites were
determined to either be outside
of the proposed construction
area and would have no direct
or indirect impact on site
conditions, or have been
investigated and determined to
pose no risk to human health or
environmental receptors.

Toxic Substances
LSI
Suspected LBP, ACM and
PCBs would be properly
surveyed, managed and
materials disposed of in
accordance with existing laws
and regulations. No LBP, ACM
and PCBs would be used in new
construction. Therefore, there
would be less than significant
direct or indirect impacts to

Contaminated Sites
LSI
Contaminated sites (IRP and MMRP)
identified under this alternative have
been investigated and determined to
pose no risk to human health or
environmental receptors or would be
investigated and remediated prior to
facility construction to ensure than no
health hazards would be present
during site operations. Therefore, the
impacts to IRP/MMRP sites under this
alternative would be less than
significant.
Toxic Substances
LSI
Suspected LBP, ACM and PCBs
would be properly surveyed, managed
and materials disposed of in
accordance with existing laws and
regulations. No LBP, ACM and PCBs
would be used in new construction.
Therefore, impacts would be less than
significant.
Because the Alternative 5 site is
located in a USEPA Radon Zone 1, it

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

human health and the
environment.
Because the Alternative 1 site is
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
mitigation systems would be
incorporated into the
building/facility designs. In
addition, DoD would
periodically test facilities
constructed in known radon
zones to verify that no
unacceptable radon gas buildup
occurs and install radon
mitigation systems as
appropriate. Therefore, direct
and indirect impacts would be
less than significant.

Public Health and Safety
Construction Impacts
Operational Safety
NI
Similar to the cantonment
alternatives in Chapter 4, no
impacts to public, military
personnel, or worker safety are
expected from potential
construction hazards because a
health and safety program
would be implemented for
construction contractors and the
public would be excluded from
construction areas.

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

NI
The Alternative 3 site is in a
USEPA Radon Zone 3, where
radon intrusion into structures
would be unlikely. Therefore,
there would be no radon toxic
substances impacts with
construction of Alternative 3.

NI
The Alternative 4 site is in a
USEPA Radon Zone 3, where
radon intrusion into structures
would be unlikely. Therefore,
there would be no radon toxic
substances impacts with
construction of Alternative 3.

is possible that new buildings,
facilities, and structures could
encounter radon intrusion. To
minimize this impact, radon resistant
construction techniques and
mitigation systems would be
incorporated into the building/facility
designs. In addition, DoD would
periodically test facilities constructed
in known radon zones to verify that no
unacceptable radon gas buildup occurs
and install radon mitigation systems
as appropriate.

Construction Impacts

Construction Impacts

Construction Impacts

Construction Impacts

Operational Safety
NI
Similar to Alternative 1, there
would be no impacts from
potential construction hazards.

Operational Safety
NI
Similar to Alternative 1, there
would be no impacts from
potential construction hazards.

Operational Safety
NI
Similar to Alternative 1, there
would be no impacts from
potential construction hazards.

Operational Safety
NI
Similar to Alternative 1, there would
be no impacts from potential
construction hazards.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Environmental Health Effects
LSI
Similar to the cantonment
alternatives in Chapter 4, there
would be less than significant
impacts associated with shortterm noise and minimal risk of
groundwater contamination
during construction of the
LFTRC.
Hazardous Substances
NI
No impacts expected because
hazardous substance
management and
investigative/cleanup activities
would be conducted in
accordance with applicable
regulations and established
BMPs and SOPs.
Unexploded Ordnance
LSI
Because UXO would be
identified and removed prior to
initiating construction activities
and construction personnel
would be trained to avoid the
hazards associated with
unexploded military munitions,
potential direct impacts from
encounters with UXO would be
minimized and less than
significant.
Traffic Incidents
LSI
Potential for a small increase in
the number of traffic accidents,
primarily during operation
because of the increase in
population, but potentially also
during construction activities.

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Environmental Health Effects
LSI
Similar to Alternative 1, there
would be less than significant
impacts associated with shortterm noise and minimal risk of
groundwater contamination
during construction.

Environmental Health Effects
LSI
Similar to Alternative 1, there
would be less than significant
impacts associated with shortterm noise and minimal risk of
groundwater contamination
during construction.

Environmental Health Effects
LSI
Similar to Alternative 1, there
would be less than significant
impacts associated with shortterm noise and minimal risk of
groundwater contamination
during construction.

Environmental Health Effects
LSI
Similar to Alternative 1, there would
be less than significant impacts
associated with short-term noise and
minimal risk of groundwater
contamination during construction.

Hazardous Substances
NI
Same as Alternative 1.

Hazardous Substances
NI
Same as Alternative 1.

Hazardous Substances
NI
Same as Alternative 1.

Hazardous Substances
NI
Same as Alternative 1.

Unexploded Ordnance
LSI
Same as Alternative 1.

Unexploded Ordnance
LSI
Same as Alternative 1.

Unexploded Ordnance
LSI
Same as Alternative 1.

Unexploded Ordnance
LSI
Same as Alternative 1.

Traffic Incidents
LSI
Same as Alternative 1.

Traffic Incidents
LSI
Same as Alternative 1.

Traffic Incidents
LSI
Same as Alternative 1.

Traffic Incidents
LSI
Same as Alternative 1.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Operation Impacts

NAVMAG East/West
(Alternative 2)
Operation Impacts

NAVMAG North/South
(Alternative 3)
Operation Impacts

NAVMAG L-Shaped
(Alternative 4)
Operation Impacts

NWF
(Alternative 5)
Operation Impacts

Operational Safety
LSI
Impacts from munitions
operations/storage would have
less than significant, long-term,
direct impacts because ordnance
and munitions would be
managed by trained and
qualified personnel in
accordance with Marine Corps
explosive safety directives.

Operational Safety
LSI
Same as Alternative 1.

Environmental Health Effects
LSI
Same as Alternative 1.

Operational Safety
LSI
Same as Alternative 1. In
addition, an explosive safety
review and compliance with
established safety directives
would help to ensure that safety
impacts associated with
relocating existing munitions
magazines that are incompatible
with proposed LFTRC
development and use under this
alternative would be less than
significant.
Environmental Health Effects
LSI
Same as Alternative 1.

Operational Safety
LSI
Same as Alternative 1

Environmental Health Effects
LSI
Based on the modeled noise
levels for proposed LFTRC
activities, the overall direct or
indirect noise impacts on public
health and safety would be less
than significant. 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 increased
demand for potable water and
potential water-related illnesses
would be less than significant.

Operational Safety
LSI
Same as Alternative 1. In
addition, an explosive safety
review and compliance with
established safety directives
would help to ensure that safety
impacts associated with
relocating existing munitions
magazines that are incompatible
with proposed LFTRC
development and use under this
alternative would be less than
significant.
Environmental Health Effects
LSI
Same as Alternative 1.

Environmental Health Effects
LSI
Same as Alternative 1.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)
Hazardous Substances
LSI
Less than significant direct
impacts from firing range
activities (i.e., exposure to
airborne toxic dust) 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.
NI
No impacts from handling and
use of hazardous substances
expected because hazardous
materials management and
investigative/cleanup activities
would be conducted in
accordance with applicable
regulations and established
BMPs and SOPs.
Unexploded Ordnance
LSI
Less than significant direct or
indirect impacts from potential
contact with UXO because
unauthorized personnel would
not be allowed on the ranges at
any time, training areas would
be cleared after live-fire events,
and applicable BMPs and safety
measures would be
implemented.

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Hazardous Substances
LSI
Same as Alternative 1.

Hazardous Substances
LSI
Same as Alternative 1.

Hazardous Substances
LSI
Same as Alternative 1.

Hazardous Substances
LSI
Same as Alternative 1.

Unexploded Ordnance
NI
Same as Alternative 1.

Unexploded Ordnance
NI
Same as Alternative 1.

Unexploded Ordnance
NI
Same as Alternative 1.

Unexploded Ordnance
NI
Same as Alternative 1.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Traffic Incidents
LSI
Potential increase in illegal
racing on local roadways and a
minimal potential increase in
the number of traffic accidents
as a result of the increase in
island population.
Corresponding impacts to public
health and safety would be less
than significant.

Traffic Incidents
LSI
Same as Alternative 1 except that
there would be no potential
increase in illegal racing on local
roadways due to removal of the
Guam International Raceway.

Traffic Incidents
LSI
Same as Alternative 1 except that
there would be no potential
increase in illegal racing on local
roadways due to removal of the
Guam International Raceway.

Traffic Incidents
LSI
Same as Alternative 1 except that
there would be no potential
increase in illegal racing on local
roadways due to removal of the
Guam International Raceway.

Traffic Incidents
LSI
Same as Alternative 1 except that
there would be no potential increase in
illegal racing on local roadways due to
removal of the Guam International
Raceway.

Environmental Justice and the Protection of Children
Construction and
Construction and Operation
Operation Impacts
Impacts

Construction and Operation
Impacts

Construction and Operation
Impacts

Construction and Operation
Impacts

Noise
NI
Similar to Alternative 2, due to
the lack of populated areas and
sensitive receptors in the area.

Noise
NI
Similar to Alternative 2, due to
the lack of populated areas and
sensitive receptors in the area.

Noise
NI
Similar to Alternative 2, due to the
lack of populated areas and sensitive
receptors in the area.

Noise
LSI
Special-status populations
would not be disproportionately
affected by construction- or
operation-related noise impacts
from the Route 15 LFTRC
alternative because the entire
region has minority, lowincome, and child populations.
All residents within the area of
noise impacts for this alternative
would be affected in the same
manner, resulting in less than
significant short-term direct
impacts.

Noise
NI
There would be no impact due to
construction or operational noise
under this alternative because the
LFTRC activities would be in an
unpopulated area of Guam. The
nearest noise receptors would be
at least 1 mile (1.6 km) away
from the proposed LFTRC
location.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.

5-451

Guam and CNMI Military Relocation
(2012 Roadmap Adjustments) SEIS

Final

July 2015

Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

NAVMAG North/South
(Alternative 3)

NAVMAG L-Shaped
(Alternative 4)

NWF
(Alternative 5)

Recreation
LSI
The loss of the Raceway would
have long-term adverse effect
on recreational and sociocultural
resources. However, 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
LSI
Low-income populations 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. Land acquisition
would also not result in health
and safety risks that 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, and
impacts would be indirect and
less than significant.

Recreation
LSI
Similar to Alternative 1, since the
impact to recreational resources
would affect all people of Guam.

Recreation
LSI
Similar to Alternative 1, since the
impact to recreational resources
would affect all people of Guam.

Recreation
LSI
Similar to Alternative 1, since
the impact to recreational
resources would affect all people
of Guam.

Recreation
LSI
Similar to Alternative 1, since the
impact to recreational resources would
affect all people of Guam.

Land Acquisition
LSI
Similar to Alternative 1, since the
proposed land acquisition would
not disproportionately affect
minority, low-income, and child
populations.

Land Acquisition
LSI
Similar to Alternative 1, since the
proposed land acquisition would
not disproportionately affect
minority, low-income, and
children populations.

Land Acquisition
LSI
Similar to Alternative 1, since
the proposed land acquisition
would not disproportionately
affect minority, low-income, and
children populations.

Land Acquisition
NI
No environmental justice impacts
from land acquisition, since there
would be no acquisition under
Alternative 5.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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Table 5.7-1. Summary of Impacts and Potential Mitigation Measures for the LFTRC Alternatives
Route 15
(Alternative 1)

NAVMAG East/West
(Alternative 2)

Public Health and Safety
LSI
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, and
outpatient clinics) is not
anticipated, resulting in less
than significant long-term direct
and indirect impacts.

Public Health and Safety
LSI
Similar to Alternative 1, 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, so impacts cannot be
considered disproportionate.

NAVMAG North/South
(Alternative 3)
Public Health and Safety
LSI
Similar to Alternative 1.

NAVMAG L-Shaped
(Alternative 4)
Public Health and Safety
LSI
Similar to Alternative 1.

NWF
(Alternative 5)
Public Health and Safety
LSI
Similar to Alternative 1.

Less than significant impacts to
public safety are anticipated
from operational safety
concerns (i.e., explosive safety,
electromagnetic safety, and
construction safety). Less than
significant indirect long-term
impacts to public safety from
firing range air emissions are
anticipated. Less than
significant impacts are
anticipated from noise, water
quality, and UXO. Impacts
would not be disproportionate
because regardless of where the
LFTRC is located on Guam,
high (relative to the U.S.)
percentages of minorities, lowincome residents, and children
would not be affected.

Legend: SI = significant impact; SI-M = significant impact-mitigable; LSI = less than significant impact; NI = no impact; BI = beneficial impact.
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