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4.4 BARRIGADA CANTONMENT/HOUSING - ALTERNATIVE D 

Under Alternative D, the proposed development of a cantonment area and family housing would occur at 

Barrigada. Details about this alternative are provided in Section 2.4.4.4 and the proposed site is illustrated 

in Figures 2.4-10 and 2.4-11. 

4.4.1 Geological and Soil Resources 

 Affected Environment 4.4.1.1

The affected environment for geological and soil resources under Alternative D is consistent with the 

affected environment description in the 2010 Final EIS (Volume 2, Chapter 3: Geological and Soil 

Resources, Section 3.1.3.2: Barrigada, page 3-21) which is summarized below for reference. The affected 

environment for the BEQ/BOQ component of Alternative D located at AAFB is the same as described for 

Alternative C. In addition, the geological and soils affected environment for projects common to all 

alternatives (i.e., school expansions and off-site utilities) would be similar to that described under 

Alternative A. 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 D below.  

The proposed Barrigada cantonment/family housing area is located in the east-central portion of Guam’s 

limestone structural province (Figure 4.4.1-1). In the northern part of the footprint, the lower slopes of 

Mount Barrigada rise above the limestone plateau to an elevation of 440 feet (134 m) above MSL (Figure 

4.4.1-2). Within the rest of the Alternative D footprint, land slopes gently downward toward the 

southwest. Barrigada bedrock consists primarily of young (Mariana) limestone with some older 

(Barrigada) limestone underlying the northwestern corner of the footprint (Figure 4.4.1-1). Similar to 

Finegayan, the limestone bedrock underlying is the geologic setting for sinkhole formation (see Section 

3.1.1.1). Based on available topographic and field data, there are 15 features that have been preliminarily 

identified as sinkholes/depressions that may contain sinkholes in the Alternative D footprint. 

The majority of the Barrigada footprint is covered by three soil types, Guam Cobbly Clay Loam, Pulantat-

Chacha Clay, and Cha-Cha clay (Figure 4.4.1-2; Young 1988). Guam Cobbly Clay loam is shallow (less 

than 9 inches [25 cm] deep) well-drained soil. This soil has a “low” erodibility factor and is not prime 

farmland (Young 1988). Pulantat-Chacha Clay contains two subgroups that often occur near one another, 

but have different properties. The Pulantat soils are shallow, well-drained clays that have a slight water 

erosion hazard, while the Cha-Cha clays are deeper, poorly drained, and have a moderate erosion hazard. 

Ritidian-Rock Outcrop Complex soils cover a small area on the slopes of Mount Barrigada. These soils 

are shallow, well-drained and stony, with limestone bedrock outcrops. Shallow slopes of the limestone 

plateau protect the Guam Cobbly Clay Loam, Pulantat-Chacha Clay, and Cha-Cha clay from erosion. On 

the steeper slopes of Mount Barrigada, runoff is very slow and the water erosion hazard of the Ritidian-

Rock Outcrop Complex is slight (Young 1988).   
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Figure 4.4.1-2
Soils in the Vicinity of Barrigada Cantonment/Housing Alternative D
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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 proposed 

project area are identified as prime farmland by the USDA. However, the Pulantat-Chacha Clay and Cha-

Cha clays are capable of supporting agriculture (see Figure 4.4.1-2; Young 1988).  

With respect to geologic hazards (see Section 3.1.1.1) there are no known bedrock faults mapped within 

the Alternative D footprint (see Figure 4.4.1-1). The overall likelihood for landslides at Barrigada is low 

due to the general lack of steep slopes. The consolidated limestone bedrock at Barrigada is not subject to 

liquefaction because it does not lose cohesiveness in response to ground shaking during an earthquake. 

The lowest elevations (approximately 235 feet [71 m]) at Barrigada in the Alternative D footprint are 

higher than the maximum observed wave vertical run-up for tsunamis recorded for Guam. Thus, the 

Alternative D site is not subject to tsunami inundation. The limestone bedrock in the area of Alternative D 

presents a potential hazard of surface instability and collapse due to sinkholes. 

 Environmental Consequences 4.4.1.2

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 4.4.16.2 of this SEIS (Hazardous Materials and Waste). 

Construction 

Construction of the new cantonment/family housing, associated support facilities, and roads associated 

with Alternative D would include the same activities as described for Alternative A.  

Grading for construction of the cantonment/family housing areas and associated infrastructure would 

include 3,510,000 yd
3
 (2,683,589 m

3
) of cut (excavation) and 2,618,000 yd

3
 (2,001,606 m

3
) of fill, 

resulting in a net of 892,000 yd
3 

(681,983 m
3
) of cut material available for use as needed. Similar to 

Alternative A, the volume of excavation and fill would be used to level minor irregularities in the 

limestone surface to create a buildable surface for the construction of buildings, parking lots, and 

roadways, and is not anticipated to create major elevation changes. Alternative D would involve the 

second largest excavation volume of the five action alternatives for the cantonment and family housing 

(Alternative E would be the largest). The only development proposed in the northern, steeper portion of 

the Barrigada footprint would be construction of a water tank (see Figure 2.4-10 in Section 2.4.4.4 of this 

SEIS). Construction of this tank would involve minimal excavation and so would not result in a 

significant impact to topography. Therefore, with construction of Alternative D there would be a less than 

significant direct long-term impact to topography and slope stability, similar to that described for 

Alternative A.  

Under Alternative D, the same construction activities would take place as under Alternative A, in similar 

geologic, soil and seismic conditions. Although some soil types are different at Alternative D (Pulantat-

Cha-Cha clay) the overall topography and soil characteristics are similar: low to moderate erodibility and 

no prime farmland. The same BMPs described for Alternative A would be implemented for Alternative 

D. Therefore, under Alternative D, the construction impacts would be similar to those for Alternative A: 

less than significant direct short-term impacts to soils from erosion, and no direct or indirect impact to 

agricultural soils. Given compliance with 22 GAR Chapter 10 § 10106F, there would be no adverse 

impacts to sinkholes, so direct short-term impacts to sinkholes would be less than significant. Direct and 

indirect impacts associated with geologic hazards would be less than significant. 
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Construction impacts for the BEQ/BOQ located at AAFB would be similar to those described for 

Alternative C. 

Under Alternative D, construction of the utility and school expansions that are common to all alternatives 

would comprise the same activities, and would occur in similar geologic, soil, and seismic conditions as 

for Alternative A. The same BMPs described for Alternative A would be implemented for Alternative D. 

Therefore, under Alternative D, the construction impacts of these components would be similar to those 

for Alternative A. 

Operation 

Under Alternative D, the same residential, recreational, commercial, and administrative uses would take 

place at Barrigada as under Alternative A, where geologic, soil and seismic conditions are similar to those 

of Alternative A. Ground disturbance would be minimal and would take place on land that was previously 

disturbed during the construction phase. No prime farmland is identified within the Alternative D project 

footprint, so there would be no direct or indirect impacts to agricultural soils as a result of Alternative D 

operations. The same erosion minimization measures, sinkhole BMPs and seismic design requirements, 

described for Alternative A would apply to Alternative D. Therefore, with the operation phase of 

Alternative D there would be no direct or indirect impacts to topography and slope stability, and less than 

significant direct long-term impacts to soils from erosion. Given compliance with 22 GAR Chapter 10 § 

10106F, there would be no adverse impacts to sinkholes. This would minimize potential geologic hazards 

associated with sinkholes and reduce potential direct long-term impacts to sinkholes to less than 

significant. Direct and indirect impacts associated with geologic hazards would be less than significant.  

Operation impacts for the BEQ/BOQ located at AAFB would be similar to those described for Alternative 

C.  

Under Alternative D, operation of the utility and school expansions that are common to all alternatives 

would comprise the same activities, and would occur in similar geologic, soil, and seismic conditions as 

for Alternative A. The same BMPs described for Alternative A would be implemented for Alternative D. 

Therefore, under Alternative D, the operational impacts of these components would be similar to those for 

Alternative A. 

4.4.2 Water Resources 

 Affected Environment 4.4.2.1

The affected environment for water resources in the Alternative D cantonment/family housing project 

area is described in the 2010 Final EIS Volume 2, Chapter 4: Water Resources, Section 4.1.2.1: Andersen 

AFB, pages 4‐25 to 4-26 and Section 4.1.3.3: Barrigada, pages 4‐35 to 4-38). The affected environment 

for the proposed approximately 11 new wells, school expansions, and off-site utilities common to all 

cantonment/family housing alternatives would be the same as described under Alternative A in Section 

4.1.2.1 of this SEIS. 

Surface Water 

As indicated in the 2010 Final EIS, surface water resources in the Barrigada cantonment/family housing 

project area are limited to small man-made ponds within the Nimitz Golf Course and wetlands (see 

discussion in Wetlands section below). The man-made ponds are not jurisdictional waters of the US. 

There are no surface water resources in the BEQ/BOQ project area at AAFB, or the utility corridor to 

AAFB. The Barrigada site averages 95 inches (241 cm) of rainfall annually. With the higher clay content, 

steep grades, and sizable off-site contributing stormwater basins, this area has the potential to experience 
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substantial stormwater runoff flows. The general stormwater overland flow direction is from northeast to 

southwest and ultimately enters the subsurface karst limestone structure through sinkholes and 

depressions along the western side of the site (Figure 4.4.2-1). Existing impervious areas on the Barrigada 

project area amount to 13 acres (5 ha), or 1.1% of the proposed Barrigada impacted area of 1,194 acres 

(483 ha). There are no 100-year flood zones identified within the proposed construction area. 500-year 

flood zones identified within the proposed construction area are shown in Figure 4.4.2-1. 

Groundwater 

As indicated in the 2010 Final EIS, the Barrigada project area is underlain primarily by very permeable 

limestone in the Mangilao and Agaña basins of the NGLA. The utility corridor to AAFB would overlie 

the Finegayan, Yigo, and Agaña basins of the NGLA and the BEQ/BOQ project area at AAFB would 

overlie the Andersen Basin of the NGLA. The circumstances concerning the groundwater model 

developed by the USGS (USGS 2013c) and the current well production are the same as described under 

Alternative A in Section 4.1.2.1 of this SEIS. 

Nearshore Waters 

As indicated in the 2010 Final EIS, the Barrigada project area is located inland and does not contain any 

nearshore waters. The BEQ/BOQ project area on AAFB is located near Tarague Beach and the Pati Point 

Marine Preserve, which are classified as having M-1 water quality and the use is primarily recreational. 

The Barrigada project area would be served by the Agaña WWTP, which discharges into Agaña Bay. As 

discussed in the 2010 Final EIS (Volume 6, Chapter 6: Water Resources, Section 6.2.4.1: Basic 

Alternative 1a (Preferred Alternative), pages 6-17 to 6-20), beaches in Agaña Bay are included in 

GEPA’s impaired water bodies 303(d) list for bacteria and USEPA Region 9 approved a TMDL for 

beaches in Agaña Bay in March 2010. The TMDL includes a load allocation for bacteria (Enterococci) 

for the Agaña WWTP that would be imposed under an NPDES permit (USEPA and GEPA 2009). An 

upgrade to the Agaña WWTP treatment systems is required by the USEPA to support the achievement of 

the TMDL for bacteria at Tanguisson Beach (Enterococci) and attainment of water quality goals (USEPA 

and GEPA 2009). 

A 2011 Court Order required primary treatment upgrades at the Agaña WWTP. In April 2013, the 

USEPA issued a new NPDES permit for the Agaña WWTP requiring treatment upgrades at the facility 

for up to 12 MGd (45 MLd) (USEPA 2013b). The primary treatment upgrades were substantially 

completed in March 2014. See Section 4.4.14, Utilities in this SEIS for additional details on the Agaña 

WWTP. 

Wetlands 

As indicated in the 2010 Final EIS, nine wetlands were identified in surveys conducted in 2010 on or 

adjacent to the Navy Barrigada and Air Force Barrigada properties. There are no wetlands at the 

BEQ/BOQ project area on AAFB or along the utility corridor to AAFB. Recent on-site confirmation 

surveys were conducted on November 7 and December 4-11, 2012 for this SEIS. The on-site 

confirmation (as well as the 2010 survey) 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 2012 field delineation confirmed the seven wetlands on Air Force Barrigada that were identified in 

the 2010 surveys. There are a total of 3.2 acres (1.3 ha) for the eight wetlands on Navy Barrigada and Air 

Force Barrigada (see Figure 4.4.2-1 and Table 4.4.2-1) (NAVFAC Pacific 2010b, 2013a). In addition, 

there is a 1.1-acre (0.4-ha) wetland on non-federally owned lands between Navy Barrigada and Air Force 

Barrigada. All of the wetlands are associated with topographic depressions. The wetlands are palustrine 

emergent wetlands with persistent vegetation (PEM1) that are either seasonally flooded/saturated 

(PEM1E) or seasonally flooded (PEM1C). The acreage for each wetland is provided in Table 4.4.2-1 and 

the locations are shown in Figure 4.4.2-1. WetBar-6 contained shallow, seasonally ponded water (water 

was present in December 2012) (NAVFAC Pacific 2013a). These wetlands are all considered potentially 

jurisdictional pending a Jurisdictional Determination by the USACE. 

Table 4.4.2-1. Summary of Delineated Wetlands at Barrigada 

Wetland 

Palustrine Emergent (acres) 

Seasonally 

Flooded 

Seasonally 

Flooded/Saturated 

WetBar-1 - 0.6 

WetBar-2 - 0.2 

WetBar-3 - 0.1 

WetBar-4 - 1.0 

WetBar-5 - 0.1 

WetBar-6 0.2 - 

WetBar-7  0.1 

B-02  0.9 

B-03  1.1 

Total 0.2 4.1 

Note: B-03 is located adjacent to, but outside of Barrigada. 

Sources: NAVFAC Pacific 2010b, 2013b. 

 Environmental Consequences 4.4.2.2

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 4.2.2.1: North, pages 4‐84 to 4-88) and under 

Alternative A in Section 4.1.2.2 of this SEIS. Short-term construction impacts associated with the 

proposed approximately 11 new wells at AAFB, school expansions, and off-site utilities common to all 

cantonment/family housing alternatives would be the same as described under Alternative A in 

Section 4.1.2.2 of this SEIS. There would be no impacts to surface water, nearshore waters, and wetlands 

and less than significant short-term, direct impacts to groundwater for these common elements. 

In addition, under Alternative D there would be construction activities associated with the proposed 

cantonment/family housing at Barrigada, the BEQ/BOQ on AAFB, and the utility corridor to AAFB. 

Alternative D would occur in an area that contains potentially jurisdictional wetlands, and therefore 

would be required to comply with the Construction General Permit as described under Alternative A.  

Construction under Alternative D 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 short-term 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 
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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. However, some stormwater 

detention basins could be constructed in the 500-year flood zone and all construction in the 500-year 

flood zone would be in compliance with EO 11988 as it would not be categorized as a “critical action.” 

Surface waters within the proposed construction areas under Alternative D are limited to man-made ponds 

and wetlands (see Wetlands section below for discussion of potential direct impacts to wetlands). 

Construction would impact the man-made ponds within the Nimitz Golf Course, but these features are not 

considered jurisdictional waters of the US. Potential indirect effects to wetland areas 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. Therefore, construction activities 

associated with Alternative D would result in less than significant short-term impacts to surface waters.  

Groundwater 

Construction activities under Alternative D 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. Direct impacts associated with the induced civilian 

growth and construction/DoD workforce demand on potable water and the construction of the proposed 

approximately 11 new wells at AAFB would be the same as described under Alternative A in Section 

4.1.2.2 of this SEIS.  

Potential increases in the rate of sewage spills associated with the induced civilian growth and 

construction/DoD workforce would result in significant indirect impacts to groundwater quality as 

described under Alternative A in Section 4.1.2.2 of this SEIS. Mitigation for these impacts would be the 

same as described in Section 4.1.2.2 for Alternative A. 

Given stormwater runoff protection measures (i.e., compliance with Construction General Permit 

requirements and implementation of BMPs), the environmental and hydrogeologic assessment for 

sinkhole protection (if encroachment is unavoidable), siting and construction of wells in accordance with 

GEPA regulations, minimal increase in water demand or withdrawal from the NGLA during the 

construction phase, and DoD assistance in identifying funding to upgrade sewer lines, construction 

activities associated with Alternative D would result in less than significant direct impacts to 

groundwater. 

Nearshore Waters 

Short-term impacts to nearshore waters from general construction would be similar to those described 

under Alternative A in Section 4.1.2.2 of this SEIS. The Barrigada cantonment/family housing project 

area would be located at an elevation ranging from approximately 200 to 400 feet (60 to 120 m) and more 

than 0.5 mile (0.8 km) from nearshore waters and the BEQ/BOQ project area on AAFB would be located 

at an approximate elevation of 500 feet (150 m) and 0.7 mile (1.2 km) from nearshore waters. Given 
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compliance with the Construction General Permit and implementation of a Program SWPPP and site-

specific SWPPP and the distance from nearshore waters (i.e., 0.5 mile [0.8 km]), off-site transport of 

stormwater runoff, sediment, or other pollutants would be unlikely (see discussion of BMPs under 

Construction) and discharge to nearshore waters would not occur. Therefore, construction activities 

associated with Alternative D would result in no direct or indirect impacts to nearshore waters from 

stormwater runoff associated with increased impervious areas. 

Induced civilian and construction/DoD workforce growth during construction of the cantonment/family 

housing facilities under Alternative D would increase demand for wastewater treatment (at the Agaña 

WWTP for facilities located at Navy Barrigada and at the Northern District WWTP for facilities located 

at AAFB), and increase requirements for disposal of treated wastewater. As discussed in Section 4.4.14, 

Utilities in this SEIS, direct and indirect long-term impacts to wastewater from DoD and organic civilian 

population growth are estimated to increase the maximum monthly wastewater flows to the Northern 

District WWTP by 2028. Due to the reduced population projection and related smaller increase in demand 

under the 2012 Roadmap Adjustments, these increases in wastewater discharge from the Agaña WWTP 

and the Northern District WWTP would be less than under the No-Action Alternative. However, as 

discussed in Section 4.4.14, Utilities in this SEIS, upgrades to the Agaña WWTP and Northern District 

WWTP are already needed in order for the plants to achieve compliance with the current NPDES permits. 

Increasing the wastewater discharge from a non-compliant treatment plant could result in significant 

indirect impacts to nearshore waters during the period of non-compliance. Potential mitigation to address 

this significant impact would be similar to that described in the nearshore waters impact discussion for 

construction of Alternative A in Section 4.1.2.2, but would also include upgrades to Agaña WWTP. 

Therefore, with the mitigation to upgrade the WWTPs treatment systems, the impact to nearshore waters 

could be beneficial in the long-term because the total volume of wastewater discharge from the WWTPs 

would receive a higher level of treatment. However, until the WWTP upgrades are completed there would 

be an indirect and unmitigable significant impact to nearshore waters during construction.  

Wetlands 

Implementation of Alternative D could result in direct impacts (fill) to potentially jurisdictional wetland 

areas in the Barrigada cantonment/family housing project area (see Figure 4.4.2-1). By comparison, there 

would be no impacts to wetlands under the other proposed cantonment/family housing alternatives. No 

wetlands are located in or near the construction areas associated with the BEQ/BOQ on AAFB or the 

utility corridor to AAFB. 

Through design and avoidance measures, it is anticipated that most of the wetlands identified in the 

Barrigada cantonment/family housing project area would be preserved. However, some of the smaller 

wetlands may be filled if determined to be non-jurisdictional or avoidance would not be possible. Direct 

impacts (fill) to jurisdictional wetlands would be a significant impact. The wetlands that would potentially 

be directly impacted at Barrigada include WetBar 7 and a small portion of B-02 (see Figure 4.4.2-1 and 

Table 4.4.2-1) and amount to 0.1 acre (0.04 ha). If these wetland areas are determined to be jurisdictional 

by the USACE, and therefore subject to Section 404 (CWA) requirements, the Marine Corps would first 

attempt to avoid impacts. If avoidance is not possible, then the Marine Corps would obtain a permit from 

the USACE to fill the wetlands and comply with minimization and mitigation measures outlined in the 

permit. Unavoidable 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. If Alternative D 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 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Final July 2015 

4-332 

USACE determines this alternative is not the LEDPA, a Section 404 permit under the CWA cannot be 

granted. Through implementation of the mitigation measures and procedures identified above, significant 

impacts to wetlands would be reduced to a level below significant. 

Potential short-term, indirect effects to other nearby down-gradient wetland areas from stormwater runoff 

would be less than significant through compliance with the Construction General Permit and 

implementation of BMPs, as discussed under Surface Water.  

Operation 

Alternative D would incorporate a LID approach 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. Operational impacts associated with the proposed approximately 11 new wells at AAFB, school 

expansions, and off-site utilities common to all cantonment/family housing alternatives would be the 

same as described under Alternative A in Section 4.1.2.2 of this SEIS. There would be no direct or 

indirect impacts to surface water, nearshore waters, and wetlands and less than significant long-term 

impacts to groundwater for these common elements.  

The proposed stormwater management system infrastructure improvements included as part of the 

proposed action would incorporate LID measures and BMPs for compliance with local and federal 

requirements that are designed to minimize potential long-term, indirect impacts to downstream 

development, sensitive water resources, and ecology, as described under Alternative A in Section 4.1.2.2 

of this SEIS. Alternative D would 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. 

Under Alternative D, the total impervious area on the Barrigada project area would increase by 319 acres 

(129 ha). This increase from 1.1% to 28% impervious area, for a total of 332 acres (134 ha), would result 

in an associated increase in stormwater runoff volume for each of the design storm events. The utility 

corridor to AAFB would result in minimal increase in impervious area. Alternative D would result in 

increased runoff of 446 acre-feet (550,000 m
3
) and 708 acre-feet (873,400 m

3
) from the 25-year and 100-

year design storms, respectively. However, the project design would include vegetated swales for 

conveyance and treatment and detention/retention ponds capable of capturing, storing, and treating 

additional runoff from the 25-year design storm (see Appendix F for examples of LID applications that 

would be used and conceptual design of stormwater runoff routing and pond locations). As part of the 

planning design, the project area was delineated into sub-basins with stormwater conveyance systems to 

route discharges to appropriately sized detention basins. For each sub-basin, water quality treatment 

strategies were selected based on the effectiveness of BMPs to treat identified pollutants of concern from 

proposed land uses within that sub-basin. The selected water quality treatment strategies would 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. In addition, DON would develop and implement a “LID 

BMP O&M Inspection Checklist” consistent with the 2006 CNMI Guam Stormwater Management 

Manual to monitor and ensure the effectiveness of LID features during operation. Any deficiencies would 

be reported to and addressed by the future Public Works Department of the Marine Corps Base Guam. 

The final Grading/Drainage/LID Study, dated July 2013, would be provided to the design team for 

guidance and implementation during design and construction. The designs performed by these contractors 

would be subject to review by DoD professionals and technical consultants to ensure proper 

implementation both during design and verification during construction. 
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Surface Water 

Surface waters within the proposed construction areas under Alternative D are limited to wetlands (see 

Wetlands section below for discussion of wetlands). Potential indirect effects to wetland areas from 

stormwater runoff would be minimized through implementation of an appropriate and comprehensive 

stormwater management plan utilizing a LID approach and other stormwater runoff protection measures 

and 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, operations associated with Alternative D 

would result in less than significant long-term, indirect impacts to surface waters.  

Groundwater 

Under Alternative D, 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 the stormwater runoff flowing into infiltration basins and recharging the 

aquifer would be of acceptable quality.  

There would be substantially less removal of primary and secondary limestone forest, as compared to 

Alternative A (i.e., approximately 170 acres [70 ha] for Alternative D vs. 1,000 acres [400 ha] for 

Alternative A), but more area would be converted to impervious area (i.e., approximately 319 acres [129 

ha] for Alternative D vs. 273 acres [110 ha] for Alternative A). Similar to Alternative A, these changes in 

land cover and impervious area under Alternative D would also result in minor changes to groundwater 

recharge rates. However, these changes in land cover and impervious area were accounted for during the 

development of a conceptual level of design for grading, drainage, and LID measures, and projected 

changes in recharge rates would be managed through updating the USGS numerical groundwater model 

to determine modifications to groundwater pumping, as described under Alternative A. Increased 

groundwater withdrawal would also be the same as described under Alternative A in Section 4.1.2.2 of 

this SEIS. There would be short-term, localized significant impacts to the affected basin within the NGLA 

but less than significant impacts to the overall NGLA. Potential mitigations would be the same as 

described for Alternative A in Section 4.1.2.2 of this SEIS.  

Given stormwater runoff protection measures (i.e., implementation of LID and pollution prevention 

plans); implementation of water conservation measures; groundwater demand from the NGLA that would 

be substantially less than the sustainable yield; improved management of the NGLA through use of the 

numerical groundwater model; DoD assistance in identifying funding through the EAC process for an 

updated and expanded monitoring network; and other potential mitigation measures discussed above, 

operations associated with Alternative D would result in less than significant impacts to the overall 

NGLA and short-term, localized significant but mitigable impacts to the affected basin within the NGLA. 

Nearshore Waters 

Under Alternative D, 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 for up to the 25-year design storm event. In addition, the 

distance of the project area from nearshore waters (i.e., 0.5 mile [0.8 km]) would ensure stormwater 

runoff, sediment, or other pollutants would not discharge to nearshore waters. Therefore, there would be 

no impacts to nearshore waters from stormwater runoff associated with increased impervious areas under 

Alternative D.  
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Water resources would be impacted by the increased wastewater discharge from the Northern District 

WWTP and Agaña WWTP during the operation of cantonment/family housing under Alternative D. The 

associated potential impacts would be similar to those described above in the discussion of Alternative D 

construction impacts to nearshore waters. However, upgrades to bring the Northern District WWTP and 

Agaña WWTP into compliance with the permits are expected to be completed early in the operational 

phase of the proposed action and such upgrades would mitigate the impact to a less than significant level. 

Refer to construction impacts above for a detailed discussion of WWTP discharge impacts and mitigation. 

Wetlands 

Under Alternative D, proposed operations at Barrigada have the potential to cause indirect effects to 

nearby down-gradient wetland areas, as several of the wetland areas would receive stormwater 

runoff/overflow from the adjacent proposed detention/retention ponds during certain storm events. 

However, the stormwater runoff protection measures identified above would also 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 and 

pollution prevention plans), operations associated with Alternative D would result in less than significant 

indirect, long-term impacts to wetlands. 

4.4.3 Air Quality 

 Affected Environment 4.4.3.1

Ambient air quality conditions around Barrigada are affected primarily by mobile source emissions 

associated with the military operations at the base and aircraft operations at Guam International Airport. 

Highway traffic along Routes 8, 10, 15, and 18 also contribute mobile source emissions in the area. 

Sensitive populations near the site are mostly located along major traffic routes. 

 Environmental Consequences 4.4.3.2

Construction 

The construction phase annual emissions were predicted for Alternative D and are summarized in Table 

4.4.3-1. Annual direct emissions would be well below the significance criterion of 250 tpy, as shown in 

Table 4.4.3-1. The CO2 emissions during construction period would be less than those analyzed in the 

2010 Final EIS resulting in less GHG impacts as compared to the No-Action Alternative. 

Table 4.4.3-1. Barrigada Cantonment/Family Housing Annual Construction Emissions (2016-2022) 
Construction Pollutant (tpy) 

Year SO2 CO PM10 PM2.5 NOx VOC CO2 

2016 neg neg neg neg neg neg neg 

2017 0.0 1.3 0.1 0.1 1.0 0.1 228.3 

2018 0.3 18.6 1.1 1.0 14.4 1.9 3192.9 

2019 0.6 34.7 2.1 1.9 26.8 3.6 5939.2 

2020 0.2 11.1 0.7 0.6 8.6 1.1 1893.7 

2021 0.7 41.4 2.5 2.2 32.1 4.3 7096.1 

2022 0.3 19.0 1.2 1.0 14.7 2.0 3256.4 
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; 

neg = negligible. 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Final July 2015 

4-335 

Under Alternative D, the maximum on-site annual PM emission levels predicted and summarized in 

Table 4.3.3-1 are slightly less than under Alternative A (see Table 4.1.3-2) (i.e., 2.5 tpy as compared to 

2.8 tpy for PM10 under Alternative A). Therefore, the on-site hot-spot short-term PM impacts around 

construction sites would be less than or similar to those under Alternative A as shown in Table 4.1.3-3. 

Off-Site On-Road Vehicle Hot-Spot Analysis for CO, PM, and MSATs 

Off-site on-road vehicle CO, PM, and MSATs hot-spot impact concentrations for Alternative D would be 

similar to those predicted for Alternative A (Section 4.1.3.2) at the analyzed intersections. This 

comparison is based on review of similar truck routes, as well as level of truck volumes anticipated during 

the construction period, under both this alternative and Alternative A. Since the concentration levels 

predicted under Alternative A, shown in Tables 4.1.3-3 and 4.1.3-4, for PM and CO are well below their 

respective NAAQS; the hot-spot concentration levels under Alternative D, similar to Alternative A, 

would be well below the NAAQS, resulting in less than significant short-term PM and CO impacts.  

For the same above reason, off-site on-road vehicle MSATs concentration levels would be similar to 

those predicted under Alternative A, as shown in Tables 4.1.3-6 and 4.1.3-7, with the comparison of 

cancer and non-cancer risks. Therefore, the project impacts of all carcinogenic and non-carcinogenic 

MSATs are considered acceptable. Based on these findings, short-term construction phase air quality 

impacts under Alternative D are considered less than significant. 

Operation 

As explained in Section 3.3.3; during operational years, Alternative D would result in the worst-case 

off-site on-road vehicle miles travelled and would, therefore, generate the worst-case vehicular emissions. 

The hot-spot impact analyses of off-site on-road vehicle CO, PM, and MSATs emissions during 

operational years were conducted using the same methods described for Alternative A (Section 4.1.3).  

Off-Site On-Road Vehicle Hot-Spot Analysis for PM 

As described in Section 4.1.3 and shown in Table 4.1.3-5, 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. Therefore, a further hot-spot dispersion modeling analysis is not warranted and there 

would be no PM hot-spot concerns along the affected roadway network. 

Off-Site On-Road Vehicle Hot-Spot Analysis for CO 

Table 4.4.3-2 shows the total concentrations for CO in comparison to the respective NAAQS. The 

predicted levels are well below the NAAQS, resulting in less than significant long-term CO impacts. 

Table 4.4.3-2. Alternative D Predicted Worst-Case CO Concentrations (ppm) 

Site # Site Description 
Operation  

1-hour 8-hour 

1 Route 3/9/Chalan Santa Anita 2.2 2.1 

2 Route 1 / Route 3 3.4 3.0 

3 Route 16 / Route 27 3.0 2.7 

4 Route 1 / Route 14A 3.6 3.1 

5 Route 10 / Route 15 3.2 2.8 

6 Route 1 / Route 2A 3.0 2.4 

Notes: 1-hour NAAQS = 35 ppm and 8-hour NAAQS = 9 ppm. 

Source: GDPW 2013. 
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Off-Site On-Road Vehicle Hot-Spot Analysis for MSATs 

MSATs concentration levels predicted under Alternative D are shown in Table 4.4.3-3. Maximum 

estimated increases in cancer risk at any of the receptors due to the project are all less than the threshold 

criterion of 10 in a million. Therefore, the direct, long-term project impacts of all carcinogenic MSATs 

are considered acceptable. 

The maximum chronic hazard index at any of the receptors due to project emissions are well below the 

target limit of 1, as shown in Table 4.4.3-4. Therefore, the direct, long-term project impacts of all non-

carcinogenic MSATs are considered acceptable. 

Table 4.4.3-3. Alternative D Estimated Project Operation Related Impacts Compared to Target 

Cancer Risk Threshold  

 

30-Year  

Estimated Cancer Risk 

Increase (x10
-6

) 

70-Year  

Estimated Cancer Risk 

Increase (x10
-6

) 

Target 

Cancer Risk 

Threshold 

Sensitive Receptors 

Route 3/9/Chalan Santa Anita 0.000 0.001 

10
1 

Route 1 / Route 3 0.004 0.010 

Route 16 / Route 27 0.020 0.049 

Route 1 / Route 14A 0.002 0.006 

Route 10 / Route 15 0.045 0.107 

Route 1 / Route 2A 0.006 0.014 

Sidewalk Receptors 

Route 3/9/Chalan Santa Anita 0.004 0.009 

10
1
 

Route 1 / Route 3 0.010 0.024 

Route 16 / Route 27 0.022 0.053 

Route 1 / Route 14A 0.008 0.020 

Route 10 / Route 15 0.146 0.350 

Route 1 / Route 2A 0.012 0.029 

Note:  1 Target threshold is 10 excess cancer cases in a million. 

Source: GDPW 2013. 

 

Table 4.4.3-4. Alternative D Estimated Project Operation Related Impacts Compared to Target 

Hazard Index 

 

30-Year  

Estimated Cancer Risk 

Increase (x10
-6

) 

70-Year  

Estimated Cancer Risk 

Increase (x10
-6

) 

Target 

Cancer Risk 

Threshold 

Route 3/9/Chalan Santa Anita 0.000 0.000 

1
1 

Route 1 / Route 3 0.001 0.002 

Route 16 / Route 27 0.004 0.004 

Route 1 / Route 14A 0.000 0.002 

Route 10 / Route 15 0.008 0.022 

Route 1 / Route 2A 0.001 0.003 

Note:  1 Target hazard index indicates that exposure is below concentrations associated with adverse effects. 

 Source:  GDPW 2013. 
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4.4.4 Noise 

 Affected Environment 4.4.4.1

Barrigada is located in an area where aircraft operating out of either AAFB or Guam International Airport 

generate noise contours below 60 dB and are not a factor for baseline conditions. Traffic noise along 

Routes 8, 10, 15, and 16 dominates the noise environment near Barrigada. Available noise data near 

Barrigada were collected at 156 Adacao (near the intersection of Route 8 and 10A) and 101 Route 16 with 

long-term noise levels of 64 dB and 65 dB, respectively. 

 Environmental Consequences 4.4.4.2

Construction 

Construction of the cantonment area would occur in the southwest portion of federally owned lands at 

Barrigada. Off-base frontage would be Route 15 to the south and would provide access to Barrigada with 

a commercial gate and the main gate. Bachelor’s quarters and parking, the commercial and main gates, 

open space, and an area reserved for future development would be located on-base. From south to north 

along the west side of Barrigada would be the commercial gate and associated structures, a collector road 

and operations.  

Family housing would be located in the northern part of Barrigada and the closest house would be set 

back several hundred feet from the northern boundary line. Construction noise impacts would be 

primarily due to development of the cantonment area along the western boundary. 

Approximately 25 residences are located adjacent to the boundary along the west side of Barrigada and 

about 14 residences along Route 15 with 92 and 51 people, respectively (based on average household size 

estimates for Guam). The construction area closest to off-base receptors would be the cantonment 

operations area and would be approximately 150 feet (46 m) to 200 feet (61 m) from construction 

activities. As discussed in Section 4.3.4, 10 pieces of heavy machinery operating simultaneously this 

close to a receptor is virtually impossible from a spatial point of view. Similar to Alternative C 

construction assumptions, it is assumed that five pieces of heavy equipment operating at 150 feet (46 m) 

and five operating at 200 feet (61 m) would be used. Under this scenario, short-term noise levels would be 

at 74.8 dBA Leq, just below the USEPA threshold guideline of 75 dBA Leq. However, similar to all 

cantonment/family housing alternatives, the construction schedule for these Roadmap Adjustments would 

be spread out. Sequencing work tasks and allowing only one or two pieces of heavy equipment operating 

in areas close to the nearest receptors would lessen the noise impacts. If only the two loudest pieces of 

equipment, a grader and a scraper, operated at 150 feet (46 m) and 200 feet (61 m) respectively, noise 

levels would be 69.4 dBA Leq. Approximately 25 homes housing about 92 people would be affected by 

the cantonment construction. As cantonment/family housing construction noise would be below the 75 

dBA USEPA construction threshold guideline, short-term noise impacts would be less than significant. 

Long-term construction noise impacts consider noise generated throughout the entire duration of 

construction. Under this alternative, the following three different locations are analyzed: from a 

residential perspective; from the center of the cantonment area; and from the center of the family housing 

area. The cantonment area would be spread out more under this alternative compared to Alternatives A, 

B, and C. From the perspective of an individual receptor along the western and southern boundary of 

Barrigada, noise levels above 65 dB would be considered incompatible for long-term land-use noise 

exposure. Given the equipment list previously estimated in Alternative A, construction would need to be 

with 525 feet (160 m) to generate noise levels above the 65 dBA FICUN. This level is also considered the 

limit for annoyance. This distance comprises an insignificant percentage (<1%) of the total construction 
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area and should actually be considered short-term noise exposure because could not possibly last at that 

level for the entire 10-year period. Therefore, from this perspective, long-term noise from construction 

within the 525 foot (160 m) zone would be less than significant. 

The cantonment area closest to receptors would be located approximately 1,000 feet (305 m) from the 

western edge of the Barrigada boundary. Long-term noise from of the cantonment facilities would 

generate noise levels of approximately 62.4 dBA. Therefore, long-term noise levels due to cantonment 

construction would be less than significant. 

The center of the family housing would be approximately 2,000 feet (610 m) from the northern boundary 

of Barrigada and long-term noise levels would be about 56 dBA and well less than the FICUN criteria. 

Consequently, short-term and long-term construction noise impacts would be less than significant for 

Alternative D. 

Construction activities common to all alternatives include off-site utilities and school expansions. Impacts 

due to these common construction projects would be as described in Section 4.1.4.2. 

Operation 

Upon full build-up after construction has been completed, the steady-state noise generating activities at 

Barrigada would be primarily due to traffic noise. Traffic noise around Barrigada would be near the 

proposed Main Gate on Route 15 and the Residential Gate on Route 16. The noise experienced by most 

noise receptors identified in the 2010 Final EIS (Volume 6, Chapter 8: Noise, Section 8.6.6.2, pages 8-49 

to 8-51) affected by noise levels above 66 dB could be reduced to below 66 dB and compliant with the 

GDPW transportation standards because there would be nearly 50% reduction in traffic increases 

compared to the traffic levels described in the 2010 Final EIS. Potential noise mitigation improvement, 

such as sound walls, would be constructed in accordance with measures described in the 2010 Final EIS, 

reducing noise impacts in areas that are reasonable and technically feasible. Consequently, noise impacts 

due to cantonment/family housing operations and traffic at Barrigada would be less than significant. 

4.4.5 Airspace 

 Affected Environment 4.4.5.1

Operations and functions under Alternative D consist of support, maintenance/storage, housing, and non-

live fire training functions (see Section 2.2.1 in Chapter 2 of this SEIS). There would be no construction 

or operation activities requiring changes to airspace. Therefore, the affected environment for airspace is 

only discussed in the context of the LFTRC components of the proposed action (see Chapter 5). 

 Environmental Consequences 4.4.5.2

As discussed above, there would be no construction or operation activities requiring changes to airspace. 

Therefore, there would be no impact on airspace from this component of the proposed action. 
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4.4.6 Land and Submerged Land Use 

 Affected Environment 4.4.6.1

The affected environment for land use under Alternative D is consistent with the affected environment 

description in the 2010 Final EIS (Volume 2, Chapter 8: Land and Submerged Land Use, Section 8.1.3.2: 

Affected Environment, pages 8-34 to 8-35), and is summarized below for reference. The closure of the 

Nimitz Golf Course is the primary change in the affected environment subsequent to the 2010 Final EIS.  

Figure 4.4.6-1 shows the land use associated with the Barrigada area and the surrounding land use 

classifications on an aerial image. Barrigada is federally owned and there are no submerged lands 

associated with it. 

In summary, the DON uses the northern portion of Barrigada as a high frequency transmitter station. The 

transmitters generate an EMR arc that extends into the community. Guam Army National Guard also has 

facilities in this northern area near the site entrance off Route 8. An Army Reserve Battalion headquarters 

building is adjacent to the Guam Army National Guard facilities. Urban warfare training occurs in 

abandoned buildings. In addition, there are water wells and associated clearance zones (Figure 4.4.6-1).  

The southern portion of Barrigada has a Next Generations Radar weather antenna in the center. The 

narrow strip of land connecting the northern and southern portions of Barrigada was the former Nimitz 

Golf Course (Figure 4.4.6-1), but the facilities are no longer in use.  

The Barrigada area is generally bordered by residential neighborhoods and vacant (i.e., no modern 

manmade structures) land. Guam International Airport (i.e., A.B. Won Pat International Airport) is 

northwest, but not adjacent to the parcel. The land use plan designation for the adjacent surrounding land 

is Very Low Density Residential or Residential, except for an area of Commercial use at the northwest 

corner of Barrigada and a small area of Village Center at the northeast (Figure 4.4.6-1). 

 Environmental Consequences 4.4.6.2

The land use impacts are addressed in this section. Land ownership impacts are addressed in Section 

4.4.15, Socioeconomics and General Services. 

Construction 

As previously discussed in 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 

All cantonment alternatives require water well development on AAFB. The affected environment and 

environmental consequences are described in Section 4.3.6. The proposed expansion of existing education 

facilities and the off-base utilities common to all alternatives are as described under Section 4.1.6. The 

off-base utility improvements specific to this alternative are aligned along Routes 3, 8 and 16. No land 

acquisition would be required for the utilities. No land use impacts would be associated with the 

education. However, additional inter-base IT/COMM connectivity would be required as described in 

Chapter 2. This includes the connection between AAFB and the existing Tata cable landing facility in 

southern Guam, which would require new rights of way along some southern roads and the access road to 

the Tata facility.  

  



Figure 4.4.6-1
Land Use in the Vicinity of Barrigada Cantonment/Housing Alternative D
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The proposed development would not impact submerged lands.  

The proposed development would be compatible with existing mission critical uses and land use 

constraints. However, the antenna maintenance facility would be relocated. There would be a loss of open 

space and an increase in development density throughout Barrigada. The maximum height of the 

cantonment buildings would be six stories and the housing would be a maximum of two stories. Open 

space is incorporated in the design but there would be less open space than currently exists at the parcel, 

resulting in a less than significant long-term impact on the community adjacent to the base.  

Eagle Field, a sports field currently accessible and used by the public, is located at the southern end of the 

Barrigada site near Route 15. The use of this field would be precluded by Alternative D; however, the 

ballfield is on DoD land, is not a unique resource, and the access is periodically renegotiated; however, 

there are impacts to recreational resources, as described in Section 4.4.7. 

The proposed cantonment is compatible with adjacent off-base existing residential and industrial (Guam 

International Airport) land uses to the north and west of Barrigada. The proposed family housing would 

be compatible with the planned residential and very low density areas adjacent to the former golf course 

and southern portion of Barrigada (Figure 4.4.6-1).  

Since Alternative D does not have any significant impacts to land use resources, it would have less of an 

impact than Alternative B. 

4.4.7 Recreational Resources 

 Affected Environment 4.4.7.1

The primary recreational resource at Alternative D was the Nimitz Golf Course, a championship 18-hole 

golf course that closed permanently in January 2013 (see 2010 Final EIS Volume 2, Chapter 9: 

Recreational Resources, Section 9.1.3.2: Affected Environment, pages 9-6 and 9-8). Nimitz Golf Course 

was open to both military members and civilians and occupied the Navy Barrigada portion of the 

Barrigada site. Eagle Field, a sports field currently accessible and used by the public, is located at the 

southern end of the Barrigada site near Route 15. There is currently a formalized agreement between the 

Air Force and the Mayor of Mangilao for use of this field by the public. As of October 2013, the Air 

Force and the Mayor of Mangilao are in the process of renewing this agreement, so execution of this 

renewal has not yet occurred. 

 Environmental Consequences 4.4.7.2

Construction 

With regard to 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 and the use of the recreational resources, inconvenience to resource seekers (e.g., 

potential direct impacts from detours, longer waits, and other similar nuisances) would result. Therefore, 

less than significant short-term impacts to recreational resources would be anticipated. 

Operation 

Overall recreational resource impacts would be less than those anticipated in the 2010 Final EIS due to 

the significantly reduced number of Marines and dependents coming to Guam. The Eagle Field would be 

removed as part of the base development under Alternative D and the public would no longer have access 

to this facility. Currently, the intensity and frequency of use at this sports field has not been verified but 

appears to be used quite frequently by the public for football and softball games, as well as festivals. This 
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9.2-acre (3.7 ha) site is easily accessible from Route 15 and Route 10 and is centrally located on the 

island near population centers. However, the field is located on federal property and is not formally 

recognized as a part of the Guam park system. Based on aerial maps of the area and a review of the 2006 

Guam Comprehensive Outdoor Recreation Plan Update, there is a GDPR sports playing field located 

approximately 0.25 mile (0.4 km) to the west of the Barrigada site, as well as numerous playing fields 

near the Mangilao Community Center at the southeast corner of the intersection of Route 15 and Route 

10, less than 1 mile (1.6 km) from the Barrigada site. These alternate sports field locations are in close 

proximity. However, the direct impacts from removal of Eagle Field from public use could result in a 

long-term significant impact to recreational resources in central Guam because Eagle Field is a primary 

location for youth and adult sports programs. Potential mitigation measures have not been identified at 

this time. 

4.4.8 Terrestrial Biological Resources 

 Affected Environment 4.4.8.1

See Section 4.1.8.1 for a description of the affected environment for the AAFB support areas. The 

following is a discussion of only Barrigada. 

Vegetation Communities 

Based on 2012 surveys conducted on Barrigada, the mapped vegetation communities on portions of 

Barrigada was modified from the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological 

Resources, Section 10.1.4.3: Navy Barrigada and Air Force Barrigada, page 10-59) (NAVFAC Pacific 

2013a). In the portion of northern Barrigada surveyed in 2012, limestone forest was remapped as 

secondary limestone forest based on the degraded conditions of the forest documented during the survey 

(Figure 4.4.8-1). In southern Barrigada, large plots of land were characterized in the 2010 Final EIS as 

developed because of the presence of agricultural fields and other open areas and to correspond with 

USFS (2006) mapping. However, 2012 surveys found that most of these areas were no longer being used 

and scrub and other weedy vegetation was predominant. Therefore, these areas were remapped as mixed 

herbaceous-scrub (NAVFAC Pacific 2013a).  

Terrestrial Conservation Areas 

The Barrigada area does not contain any designated terrestrial conservation areas.  

Wildlife - Native Species 

Use of forested or grassland at Barrigada by native bird species is minimal, as described in the 2010 Final 

EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.4.3: Navy Barrigada and Air 

Force Barrigada, page 10-59). During surveys in December 2012, several migratory birds were seen using 

a small ephemeral pond with open water along the southwestern border: yellow bittern, little egret, and 

black-winged stilt. Native reptiles observed in 2012 field studies were blue-tailed skink and mourning 

gecko (NAVFAC Pacific 2013a).  

During 2012 field surveys, non-native feral pigs were heard and heavy damage was observed in the north-

central and southern forested areas of Barrigada (NAVFAC Pacific 2013a). The small wetlands present 

within the southwestern border of Barrigada had light to moderate feral pig damage. Additional 

information regarding non-native wildlife species at Barrigada is provided in the 2010 Final EIS (Volume 

2, Chapter 10: Terrestrial Biological Resources, Section 10.1.4.3: Navy Barrigada and Air Force 

Barrigada, page 10-59). 
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Special-Status Species: Federal ESA-Listed and Proposed Species 

One federal ESA-listed species (Mariana common moorhen) occurs at Barrigada (Table 4.4.8-1 and 

Figure 4.4.8-1). Although “suitable habitat” for special-status species is present within the Alternative D 

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 4.4.8-1. Distribution of Special-Status Species at Barrigada under Alternative D 

Common Name 
Status* 

Habitat 
Known 

to Occur*† 
Comments*† 

ESA Guam 

Mammals      

Mariana  

fruit bat
(a, b, c, e, f, h, t)

 
T E 

Limestone and coastal 

forests, coconut 

plantations. 

Bar: No 

Historical reports of individual bat flyovers 

through 1999 and a roosting colony on 

Mount Barrigada; recovery habitat not 

present. 

AAFB: Yes 
Occasional sightings; recovery habitat 

present. 

Birds      

Mariana common 

moorhen
(c, f, g, h)

 
E E Freshwater wetlands. 

Bar: Yes Observed in golf course ponds in 2008. 

AAFB: No NR; suitable habitat not present. 

Mariana crow
(i, t)

 E E 

All forests with a 

preference for native 

limestone forest. 

Bar: No Extirpated from Guam - last seen on AAFB 

in 2012; recovery habitat present on AAFB, 

not on Barrigada. 
AAFB: No 

Guam rail
(f, k, t)

 E E 

Secondary habitats, 

some use of savanna 

and limestone forests. 

Bar: No Extirpated from the wild on Guam by 1985; 

recovery habitat present on AAFB and 

Barrigada. 
AAFB: No 

Guam 

Micronesian 

kingfisher
(f, j, t)

 

E E 

Forest and scrub with a 

preference for native 

limestone forest. 

Bar: No Extirpated from the wild on Guam by 1988; 

recovery habitat present on AAFB, not on 

Barrigada. 
AAFB: No 

Micronesian 

starling
(b, c, d, f, h)

 
- E 

All habitats but higher 

density in forests. 

Bar: No NR. 

AAFB: Yes 
Present in the AAFB housing area and 

occasionally observed throughout AAFB. 

White-throated 

ground dove
(d, h, m)

 
- E 

Prefers native 

limestone and ravine 

forests 

Bar: No NR. 

AAFB: No Rare observations within MSA. 

Reptiles      

Slevin’s skink
(u)

 PE E 

Mid-elevation closed 

humid and montane 

forests. 

Bar: No 

AAFB: No 

NR during 2008 and 2012 surveys; has not 

been recorded on Guam since 1945 and is 

believed to be extirpated from Guam.  

Moth skink
(f, g, h, n)

 - E 

Large tree trunks with 

loose bark in forested 

areas. 

Bar: No NR; not observed in 2008 and 2012 surveys. 

AAFB: Yes Reported at one location in support area. 

Pacific slender-

toed gecko
(f, g, h, n)

 
- E 

Primarily ground 

dwelling, mainly 

observed in rocky 

areas in forests. 

Bar: No NR; not observed in 2008 and 2012 surveys. 

AAFB: No Observed in HMU. 
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Table 4.4.8-1. Distribution of Special-Status Species at Barrigada under Alternative D 

Common Name 
Status* 

Habitat 
Known 

to Occur*† 
Comments*† 

ESA Guam 

Invertebrates  

Guam tree  

snail
(b, c, f, h, o, p, u)

 
PE E 

Cool shaded forested 

areas with high 

humidity. 

Bar: No 
Observed during 2008 surveys; NR during 

2013 surveys. 

AAFB: No NR during 2013 surveys. 

Humped tree  

snail
(c, f, h, p, q, u)

 
PE E Bar: No 

NR during 2013 surveys. 
Fragile tree  

snail
(c, f, h, p, r, u)

 
PE E AAFB: No 

Mariana 

wandering 

butterfly
(p, s, u)

 

PE - 

Larvae feed on one 

known host plant 

species found in native 

limestone forest 

habitat. 

Bar: No 

AAFB: No 

Has not been seen on Guam since 1979 and 

considered extirpated; host plants observed 

within impacted areas of Barrigada. 

Plants  

Serianthes  

tree
(f, g, h, n, t)

 
E E 

Limestone and ravine 

forests. 

Bar: No 

AAFB: No 

NR during 2010 and 2012 surveys; recovery 

habitat present on AAFB, not on Barrigada. 

Tabernaemontana 

rotensis
(f, g, h, n, u)

 
PT SOGCN Limestone forest. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Heritiera  

tree
(a, g, d, h, n, u)

 
PE E 

Limestone cliffs and 

plateaus. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Cycas 

micronesica
(g, n, u)

 
PT SOGCN 

Limestone forest, 

ravine forest, and 

savanna summits. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Bulbophyllum 

guamense
 (g, n, u)

 
PE - 

Lowland/limestone 

forests. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Eugenia  

bryanii
(g, n, u)

 
PE - 

Windy exposed coastal 

clifflines in lowland/ 

limestone forests. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Maesa  

walkeri
(g, n, u)

 
PE - 

Lowland/limestone 

forests. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Nervilia 

jacksoniae
(g, n, u)

 
PE - 

Lowland/limestone 

forests. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Psychotria 

malaspinae
 (g, n, u)

 
PE - 

Lowland/limestone 

forests. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Solanum 

guamense
(g, n, u)

 
PE - 

Lowland/limestone 

forests. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Tinospora 

homosepala
(g, n, u)

 
PE - 

Lowland/limestone 

forests. 

Bar: No 

AAFB: No 
NR during 2010 and 2012 surveys. 

Legend: *Bar = Barrigada, E = endangered, NR = not reported, PE = proposed endangered, PT = proposed threatened, T = threatened. †Occurrence 

within Barrigada, Support Areas (south-central AAFB and Adjacent), or BEQ/BOQ Housing at AAFB. 
Sources: (a)Wiles 1987; (b)Wiles et al. 1995; (c)COMNAV Marianas 2001; (d)GDAWR 2006; (e)Personal Communication via email regarding historical 

locations of fruit bats on Guam from J. Quitugua, Biologist, GDAWR to G. Metzler, TEC Inc., September 21, 2009; (f)GovGuam 2009; 
(g)NAVFAC Pacific 2010; (h)JRM 2013; (i)USFWS 2005; (j)USFWS 2008; (k)USFWS 2009b, BirdLife International 2013; (l)USFWS 2013; 
(m)NAVFAC Marianas 2013b; (n)NAVFAC Pacific 2013a, 2013b; (o)USFWS 2012a; (p)UoG 2014 (q)USFWS 2012b; (r)USFWS 2012c; 
(s)USFWS 2012e; (t)USFWS 2010b, (u)USFWS 2014a, 2014b.  
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A summary for each species is provided below. Utility corridors and other support areas required for this 

Alternative D are the same as required for Alternative 1 described in Section 4.1.8. 

MARIANA FRUIT BAT. Mariana fruit bat population estimates on Guam in 2006 indicated fewer than 100 

individuals (Janeke 2006). In 2009, the number of fruit bats on Guam was estimated to be less than 50 

individuals (USFWS 2009a). Extensive surveys conducted throughout AAFB between December 2010 

and December 2011 resulted in a conservative estimate of approximately 25 fruit bats (JRM et al. 2012a). 

Only 50 detections of individual bats were recorded during 84 station count surveys from March through 

September 2012, and no active fruit bat aggregation or colony site was discovered (JRM et al. 2012b). It 

is likely that a small number of solitary-roosting fruit bats (<10) also occur on Navy lands. Solitary 

individuals can move to and from areas during the year. The majority of fruit bats remaining on Guam 

likely reside on AAFB. 

Recent fruit bat observations were of single flying individuals and (in a few cases) roosting and were 

most commonly observed in three general regions on AAFB as shown in Figure 4.1.8-5: the cliffline 

extending from above the CATM Range east to Pati Point; in or near the MSA; and in the vicinity of the 

HMU (USGS brown treesnake research enclosure) (JRM et al. 2012a). High and medium priority fruit bat 

roosting habitat as defined in the AAFB Mariana Fruit Bat Management Plan are depicted in Figure 

4.1.8-5. These areas are based on the location of historic colony roost locations on AAFB and current 

habitat conditions (AAFB 2008b). Fruit bats do occur within the proposed utility support areas associated 

with Alternative D (see Figure 4.1.8-5). 

As reported in the 2010 Final EIS, daytime sightings of bats (in solitary and in small groups) were made 

during 1980-1999 in the Barrigada Area at Mt. Barrigada and near the Nimitz Golf Course (Personal 

Communication via email regarding historical locations of fruit bats on Guam from J. Quitugua, 

Biologist, GDAWR to G. Metzler, TEC Inc., September 21, 2009). There have been no observations of 

fruit bats at Barrigada since 1999. The closest known occurrence of fruit bats is on AAFB, more than 8 

miles (13 km) to the north of Barrigada. While fruit bats are known to travel 6-7.5 miles (10-12 km) to 

reach forage areas (USFWS 1990), given the disturbed nature of the area on and surrounding Barrigada 

and the estimated very low numbers of fruit bats currently on Guam that are found only within AAFB and 

NAVMAG (13 miles [21 km] to the south), it is unlikely that fruit bats would occur within the Barrigada 

action area. However, fruit bat recovery habitat is found within proposed project impacted areas in 

support areas on AAFB and adjacent lands (see Figure 3.8.3-1). Therefore, this species is addressed only 

for the proposed support areas on AAFB associated with Alternative D. 

MARIANA COMMON MOORHEN. Mariana common moorhens have been reported in a man-made pond at 

the Nimitz Golf Course (now closed) on Barrigada (see Figure 4.4.8-1) (COMNAV Marianas 2001). 

Although field surveys in 2012 did not include the Nimitz Golf Course, the surveys did document the 

presence of seven small, depressional wetlands in southern Barrigada (NAVFAC Pacific 2013b). All but 

one of these wetlands had either no open water or only very small pools of water along some of the low-

lying margins. One wetland along the southwestern border did have a significant area of open water when 

visited on December 6, but by a second visit on December 17 the water had substantially receded and 

would likely have been dry within a few weeks (NAVFAC Pacific 2013a). Based on communications 

with USDA Wildlife Services, this pond is most likely man-made and the result of a proposed 

construction project at Barrigada that was halted over 10 years ago. It is unknown if the pond contains a 

substantial area of open water in all years or only in particularly wet years such as occurred in 2012. This 

seasonal pond could be marginal temporary habitat for the Mariana common moorhen.  

The Mariana common moorhen has not been reported from AAFB (JRM 2013). 
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MARIANA CROW. Since 2009, the Mariana crow 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. Therefore, as the crow does not occur in the wild on 

Guam, there would be no impacts to the crow at Barrigada with implementation of Alternative D. 

However, crow recovery habitat is found within proposed project impacted areas in support areas on 

AAFB and adjacent lands (see Figure 3.8.3-1). Therefore, this species is addressed only for the proposed 

support areas on AAFB associated with Alternative D.  

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 proposed impacted areas associated with Alternative D 

includes secondary limestone forest, herbaceous scrub, and tangantangan (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 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). Therefore, as the kingfisher does not 

occur in the wild on Guam, there would be no impacts to the kingfisher at Barrigada with implementation 

of Alternative D. However, kingfisher recovery habitat is found within proposed project impacted areas in 

support areas on AAFB and adjacent lands (see Figure 3.8.3-1). Therefore, this species is addressed only 

for the proposed support areas on AAFB associated with Alternative D. 

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 Barrigada or AAFB (USFWS 2014b). Therefore, as Slevin’s 

skink is not found within the impacted areas of Alternative D, this species is not addressed further. 

TREE SNAILS. As described in Section 10.1.4.3 of the 2010 Final EIS, the ESA proposed endangered 

Guam tree snail was observed at one location in secondary limestone forest in the north-central portion of 

Barrigada during vegetation surveys in 2008 (see Figure 4.4.8-1) (NAVFAC Pacific 2010). Surveys 

conducted in 2013 at Barrigada along four transects totaling 7,150 feet (2,180 m) within limestone forest 

did not observe any of the proposed endangered tree snail species. No tree snails have been recently 

recorded from the impacted areas associated with Alternative D (UoG 2014). Therefore, as tree snails are 

not found within the impacted areas of Alternative D, these species are not addressed further. 

MARIANA WANDERING BUTTERFLY. The ESA-proposed species 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 was observed during 2013 
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surveys within the impacted areas associated with Alternative D (see Figure 4.1.8-4) (Moore and 

McMakin 2001; UoG 2014). 

SERIANTHES TREE. There are no records of the species within the impacted areas associated with 

Alternative D (USFWS 2014b). However, Serianthes recovery habitat is found within proposed project 

impacted areas in support areas on AAFB and adjacent 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 2007 study 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). There is one historical record of an individual within 

the northern portion of Barrigada (USFWS 2014a, 2014b); however, this species was not observed during 

surveys in 2010 and 2012 (NAVFAC Pacific 2010, 2013a, 2013b). Therefore, as H. longipetiolata is not 

found within the impacted areas of Alternative D, this species is not addressed further.  

TABERNAEMONTANA ROTENSIS. There are no records of T. rotensis within the Alternative D impacted 

areas. The distribution of this tree species on AAFB was evaluated in 2007 and 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) (UoG 2007). A few individuals 

have been recorded within the proposed utility support areas in south-central AAFB (see Figure 4.1.8-2). 

Therefore, as T. rotensis is not found within the impacted areas of Alternative D, 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 (USFWS 2014a). This species has not been observed within the Alternative D 

impacted areas associated with the cantonment/family housing alternatives during past surveys (AAFB 

2008b; NAVFAC Pacific 2010, 2013a, 2013b; USFWS 2014b). Therefore, as C. micronesica is not found 

within the impacted areas of Alternative D, 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). Although there is a record of this species 

immediately to the north of the proposed Alternative D impacted area (see Figure 4.4.8-1), there are no 

records of the species within the impacted area (USFWS 2014b). Therefore, as B. guamense is not found 

within the impacted areas of Alternative D, 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 are no records of the species within the impacted areas of 

Barrigada or AAFB support areas (USFWS 2014b). Therefore, as D. guamense is not found within the 

impacted areas of Alternative D, 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). Only one occurrence is within the vicinity of the proposed project 

areas – one individual plant was observed in July 2014 to the west of the southern end of the AAFB 

flightline (Figure 4.1.8-5) (Personal communication from J. Farley, NAVFAC Marianas, to R. Spaulding, 

Cardno, regarding Eugenia bryanii observation at AAFB, 29 October 2014). There are no records of the 
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species within the impacted areas of Alternative D (USFWS 2014b). Therefore, as E. bryanii is not found 

within the impacted areas of Alternative D, 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 – 1 individual on Mt. Lamlam and 1 individual on Mt. 

Almagosa (USFWS 2014a, 2014b). There are no records of the species within the impacted areas of 

Alternative D (USFWS 2014b). Therefore, as M. walkeri is not found within the impacted areas of 

Alternative D, 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 is 

near the UoG campus and 1 is to the northwest of Tarague Beach (USFWS 2014a, 2014b). There are no 

records of the species within the impacted areas of Alternative D (USFWS 2014b). Therefore, as N. 

jacksoniae is not found within the impacted areas of Alternative D, 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. 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 areas of 

Alternative D (USFWS 2014b). Therefore, as P. malaspinae is not found within the impacted areas of 

Alternative D, 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 D. Therefore, as S. guamense 

is not found within the impacted areas of Alternative D, 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 Alternative D (USFWS 2014b). Therefore, 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 within the NAVMAG and 1 in the northeastern area 

of Finegayan (see Figure 4.1.8-4) (NAVFAC Pacific 2010; USFWS 2014a, 2014b). There are no records 

of the species within the impacted areas of Alternative D (USFWS 2014b). Therefore, as T. guamense is 

not found within the impacted areas of Alternative D, this species is not addressed further. 

Special-Status Species: Guam-Listed Species and SOGCN 

Two Guam-listed endangered species (moth skink and Micronesian starling) occur on support areas on 

AAFB and adjacent lands; none are known to occur on Barrigada (Table 4.4.8-1).  

MICRONESIAN STARLING. The Micronesian starling has not been reported for Barrigada. 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 (NAVFAC Pacific 2010; JRM et al. 2012d; JRM 2013) (see Figure 4.1.8-5). 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Final July 2015 

4-350 

WHITE-THROATED GROUND DOVE. The white-throated ground dove is reported as extirpated from Guam 

due to the brown treesnake (GDAWR 2006). Although occasionally seen on AAFB within the MSA, it 

has not been reported within the utility support areas associated with Alternative D. There are no records 

of the ground dove occurring at Barrigada. Therefore, as the white-throated ground dove is not found 

within the impacted areas of Alternative D, this species is not addressed further. 

Moth Skink and Pacific Slender-toed Gecko. Although both species have been observed within AAFB, 

only the moth skink has been observed within proposed utility impacted areas along the southern 

boundary of the base (see Figure 4.1.8-5) (NAVFAC Pacific 2010). Moth skinks and slender-toed geckos 

have also been observed by USGS biologists within the HMU (R. Reed, USGS Brown Treesnake Project, 

personal communication, April 24, 2013). Based on previous surveys within proposed impacted areas on 

AAFB in support of the 2010 Final EIS and this SEIS (NAVFAC Pacific 2010, 2013a), there are no 

known occurrences of the Pacific slender-toed gecko within the Alternative D impacted areas. Proposed 

water well utilities would avoid the HMU where the Pacific slender-toed gecko is known to be present. 

Therefore, as the Pacific slender-toed gecko is not found within the impacted areas of the Alternative D, 

this species is not addressed further. 

 Environmental Consequences 4.4.8.2

Construction 

Vegetation. The vegetation communities that would be impacted during proposed facility and 

infrastructure construction activities under Alternative D are shown in Figure 4.4.8-1 for the cantonment 

and housing area and in Figure 4.1.8-2 for the support areas. Approximately 99 acres (40 ha) of primary 

limestone forest and 133 acres (54 ha) of secondary limestone forest would be impacted during proposed 

construction activities at Barrigada and associated support areas (Table 4.4.8-2 and Figure 4.4.8-1). 

Approximately 735 acres (297 ha) of herbaceous scrub and tangantangan would also be impacted, as well 

as 461 acres (186 ha) of currently developed areas (Table 4.4.8-2). The wetland area of 0.3 acre (1.4 ha) is 

associated with the pond on the currently closed Nimitz Golf Course. Refer to Section 4.2.2.2 for the 

discussion of impacts to wetlands. 

Table 4.4.8-2. Direct Impacts to Vegetation Communities at Barrigada and Support Areas with 

Implementation of Cantonment/Family Housing Alternative D 

Project Component 
Vegetation Community (acres [ha]) 

PLF SLF HS TT Ag Dev Wet Total 

Barrigada 
97.0 

(39.3) 

69.6 

(28.2) 

463.8 

(187.7) 

254.9 

(103.2) 

4.8 

(1.9) 

277.7 

(112.4) 

0.3 

(<0.1) 
1,168.1 

(470.7) 

BEQ/BOQ housing at AAFB 0 0 0 0 0 
25.7 

(10.4) 
0 

25.7 

(10.4) 

Utility corridor specific to 

Alternative D 

0.3 

(0.1) 

5.5 

(2.2) 

1.6 

(0.6) 

0.1 

(<0.1) 
0 

82.5 

(33.4) 
0 

90.0 

(36.4) 

Utility corridors & water well 

areas common to Alternatives A-E 

1.2 

(0.5) 

57.9 

(23.4) 

9.5 

(3.8) 

4.5 

(1.8) 
0 

57.8 

(23.4) 
0 

130.9 

(53.0) 

High School/ Middle School 

Expansions 
0 0 0 

0.3 

(0.1) 
0 

17.2 

(7.0) 
0 

17.5 

(7.1) 

Total 
98.5 

(39.9) 

133.0 

(53.8) 

474.9 

(192.2) 

259.8 

(105.1) 

4.8 

(1.9) 

460.9 

(186.5) 

0.3 

(<0.1) 

1,432.2 

(579.6) 
Legend: PLF = primary limestone forest; SLF = secondary limestone forest; HS = herbaceous scrub; TT = tangantangan;  

Ag = agriculture; Dev = developed; Wet = wetland. 
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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 non-

native 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 D, approximately 99 acres (40 ha) of primary limestone forest and 133 acres (54 

ha) of secondary of limestone forest would be developed, primarily within Barrigada, but also within the 

utility corridors common to all cantonment/family housing alternatives (Table 4.4.8-2). Therefore, given 

the importance of limestone forest habitat for native species and the continuing loss of limestone forest 

across Guam, the conversion of 231 acres (94 ha) of limestone forest on Barrigada and supporting areas 

under Alternative D 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 D. 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 the 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.  

 Contractor Plans and Specifications. All construction will occur within the limits of 

construction shown in the project figures. Contractors will be responsible for any 

unauthorized vegetation damage and will not move outside the designated construction zone. 

Potential Mitigation Measures 

To mitigate for significant impacts to limestone forest, the DON proposes to implement forest 

enhancement on a minimum of 231 acres (94 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. 
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 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. The cantonment and housing areas under Alternative D would not be 

located on Overlay Refuge lands. However, proposed utility areas common to all alternatives would 

impact 48 acres (20 ha) of Overlay Refuge lands (Table 4.4.8-3). This 48 acres (20 ha) is less than 1% of 

the total Overlay Refuge lands on Guam. Therefore, because proposed construction activities would 

impact a very small percentage of Overlay Refuge lands, the conversion of 48 acres (20 ha) of Overlay 

Refuge lands to developed areas would be a less than significant impact.  

Table 4.4.8-3. Impacts to Overlay Refuge at Barrigada and Support Areas with Implementation of 

Cantonment/Family Housing Alternative D 

Project Component 
Overlay Refuge (acres [ha]) 

PLF SLF HS TT CP Dev Total 

Barrigada cantonment and housing 0 0 0 0 0 0 0 

Utility corridor specific to Alternative D 0 0 0 0 0 0 0 

Utility corridors and water well areas 

common to Alternatives A-E 
0 

38.3 

(15.5) 
0 0 0 

10.0 

(4.0) 
48.3 

(19.5) 

Total Overlay Refuge Impacted 0 
38.3 

(15.5) 
0 0 0 

10.0 

(4.0) 

48.3 

(19.5) 
Legend: PLF = primary limestone forest; SLF = secondary limestone forest; HS = herbaceous scrub; TT = tangantangan; 

CP = coconut plantation; CF = Casuarina forest; Dev = developed. 

Wildlife - Native Species. Impacts to commonly occurring wildlife on Barrigada were evaluated in the 

2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.2.4.2: Central, page 

10-183). Based on that analysis, impacts to these common species would be less than significant.  

Native bird species reported for Barrigada and support areas on AAFB are predominantly migratory 

shorebird species and primarily use open areas such as grassy fields. The proposed construction at 

Barrigada and AAFB would not reduce the amount of these open space areas. The conversion of forested 

areas to open areas and the proposed construction for utility corridors would result in additional open 

space. The loss of woody vegetation would result in the loss of nesting areas for the yellow bittern, but 

this loss would not result in significant adverse effects on the bittern population on Guam because 

suitable nesting habitat occurs throughout the island. Short-term construction noise may temporarily 

impact suitable habitat for some birds in the vicinity of the construction areas, but they would relocate to 

other open and forested areas on Barrigada and AAFB, and could return to the area following 

construction. Implementation of Alternative D 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 D would result in less than 

significant impacts to non-listed native reptile populations. 
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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 

would be less than significant with implementation of proposed construction activities associated with 

Alternative D.  

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, 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 D. 

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 non-

native species (e.g., coconut rhinoceros beetle), 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 D. 

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 D, 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).  

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. 
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Special-Status Species: Federal ESA-Listed and Proposed Species 

MARIANA FRUIT BAT. Approximately 48 acres (19 ha) of Mariana fruit bat recovery habitat would be 

removed due to proposed construction activities associated with utility and water well areas on AAFB 

under Alternative D (Table 4.4.8-4). 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. 

Table 4.4.8-4. Summary of Permanent Construction-Related Impacts to Mariana Fruit 

Bat Recovery Habitat with Implementation of Cantonment/Family Housing Alternative D 

Project Component 
Recovery Habitat 

(acres [ha]) 

Barrigada cantonment and housing 0 

Utility corridor specific to Alternative D 0 

Utility corridors and water well areas common to Alternatives A-E 48.0 (19.4) 

Total Recovery Habitat Impacted 48.0 (19.4) 

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. 

The loss of 48 acres (19 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 D.  

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 D. 

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. 

In addition, the potential mitigation measures discussed above under Vegetation (i.e., forest 

enhancement of 231 acres [94 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). The anticipated benefit of implementing 

these mitigation measures is improved habitat quality for native flora and fauna, including 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 re-

introduction 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 D, impacts to the crow would be limited to recovery 

prospects. If crows are reintroduced and exposed to construction activities associated with Alternative D, 

they may be disturbed (DON 2014). 

Although the crow no longer occurs on Guam, approximately 48 acres (19 ha) of crow recovery habitat 

would be removed due to proposed construction activities associated with utility and water well areas on 

AAFB under Alternative D (Table 4.4.8-5). 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.  

Table 4.4.8-5. Summary of Permanent Construction-Related Impacts to Mariana Crow 

Recovery Habitat with Implementation of Cantonment/Family Housing Alternative D 

Project Component 
Recovery Habitat 

(acres [ha]) 

Barrigada cantonment and housing 0 

Utility corridor specific to Alternative D 0 

Utility corridors and water well areas common to Alternatives A-E 48.0 (19.4) 

Total Recovery Habitat Impacted 48.0 (19.4) 

This loss of recovery habitat on Guam would not preclude the recovery or survival of the crow should it 

be reintroduced to Guam in the future, and it would not substantially reduce the total number of crows 

that the island can support. This loss of recovery habitat on Guam would not preclude the recovery or 

survival of the crow should it be reintroduced to Guam in the future, 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 D. 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 2010).  

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 D. 
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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.  

In addition, the potential mitigation measures discussed above under Vegetation (i.e., forest 

enhancement of 231 acres [94 ha] of limestone forest) 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, 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 D, impacts to the rail would be limited to recovery prospects. If rails are reintroduced and 

exposed to construction activities under Alternative D, they may be disturbed (DON 2014). 

Although the rail no longer occurs on Guam, approximately 864 acres (350 ha) of rail recovery habitat 

would be removed due to proposed construction activities at Barrigada and the AAFB support areas under 

Alternative D (Table 4.4.8-6). 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. 

Table 4.4.8-6. Summary of Permanent Construction-Related Impacts to Guam Rail 

Recovery Habitat with Implementation of Cantonment/Family Housing Alternative D 

Project Component 
Recovery Habitat 

(acres [ha]) 

Barrigada cantonment and housing 805.0 (325.8) 

Utility corridor specific to Alternative D 16.5 (6.7) 

Utility corridors and water well areas common to Alternatives A-E 42.3 (17.1) 

Total Recovery Habitat Impacted 863.8 (349.6) 

Although this loss of 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.  
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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 D. 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, Special-

Status 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 231 acres [94 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 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 D, impacts to the kingfisher 

would be limited to recovery prospects. If kingfishers are reintroduced and exposed to construction 

activities under Alternative D, they may be disturbed (DON 2014). 

Although the kingfisher no longer occurs on Guam, approximately 48 acres (19 ha) of kingfisher recovery 

habitat would be removed due to proposed construction activities associated with utility and water well 

areas on AAFB under Alternative D (Table 4.4.8-7). 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.  
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Table 4.4.8-7. Summary of Permanent Construction-Related Impacts to Guam Micronesian 

Kingfisher Recovery Habitat with Implementation of Cantonment/Family Housing Alternative D 

Project Component 
Recovery Habitat 

(acres [ha]) 

Barrigada cantonment and housing 0 

Utility corridor specific to Alternative D 0 

Utility corridors and water well areas common to Alternatives A-E 48.0 (19.4) 

Total Recovery Habitat Impacted 48.0 (19.4) 

The loss of 83 acres (34 ha) 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 D.  

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 D. 

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. 

In addition, the potential mitigation measures discussed above under Vegetation (i.e., forest 

enhancement of 231 acres [94 ha] of limestone forest) 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). 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. 

MARIANA COMMON MOORHEN. As noted in Section 4.4.8.1, moorhens have been observed at the Nimitz 

Golf Course pond, although nesting has not been recorded. The pond is probably used as a temporary 

resting area while transiting to other ponds throughout Guam such as those identified in the recovery plan 

for the species (USFWS 1991). Therefore, the loss of the one pond within Barrigada under Alternative D 

would be a less than significant impact to the Mariana common moorhen.  

GUAM TREE SNAIL. Although the Guam tree snail was documented in the secondary limestone forest at 

Navy Barrigada in 2008, it was not observed during surveys in 2013 in support of this SEIS (UoG 2014). 

Increased degradation of the secondary limestone forest by ungulates (i.e., pigs) may have resulted in the 

loss of suitable tree snail habitat at Barrigada (NAVFAC Pacific 2013a; UoG 2014). Surveys have not 

been conducted within the primary limestone forest in the northern portion of Barrigada associated with 

Mount Barrigada. Therefore, the loss of 266 acres (108 ha) of primary and secondary limestone forest 

habitat at Barrigada would be a significant but mitigable impact to the Guam tree snail. 

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 Guam 
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tree snail with implementation of Alternative D. 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, Special-

Status Species, MARIANA CROW for a detailed description of the brown treesnake suppression 

or eradication program. 

 The implementation of the potential mitigation measures discussed above under Vegetation 

(i.e., forest enhancement of 231 acres [94 ha] of limestone forest) would benefit tree snail 

species and 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 tree snail.  

SERIANTHES TREE. Although individual Serianthes trees do not occur within the impacted areas of 

Alternative D, approximately 41 acres (17 ha) of Serianthes recovery habitat would be removed due to 

proposed construction activities at the AAFB support areas (Table 4.4.8-8). 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 4.4.8-8. Summary of Direct Construction-Related Impacts to Serianthes Recovery 

Habitat with Implementation of Cantonment/Family Housing Alternative D 

Project Component 
Recovery Habitat 

(acres [ha]) 

Barrigada cantonment and housing 0 

Utility corridor specific to Alternative D 0.4 (0.2) 

Utility corridors and water well areas common to Alternatives A-E 40.2 (16.3)  

Total Recovery Habitat Impacted 40.6 (16.5) 

This loss of 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 D. 

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 D. 

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. 

The implementation of the potential mitigation measures discussed above under Vegetation (i.e., 

forest enhancement of 231 acres [94 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). 

Special-Status Species: Guam-Listed and SOGCN 

MICRONESIAN STARLING. This species has not been recorded in Barrigada and is rarely observed within 

the AAFB support areas. Therefore, there would be no impacts to the starling with implementation of 

Alternative D.  

MOTH SKINK. A single moth skink was detected in a proposed utilities area along the southern border of 

AAFB within secondary limestone forest during surveys for this SEIS (NAVFAC Pacific 2013a) (Figure 

4.1.8-5). Therefore, due to the extremely low occurrence of the skink within the proposed impacted areas, 

there would be less than significant impacts to the species with implementation of the proposed 

construction activities associated with Alternative D. However, implementation of the potential mitigation 

measures discussed above under Vegetation (i.e., forest enhancement of 231 acres [94 ha] of limestone 

forest) would benefit the moth skink and its 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 moth skink.  

Operation 

Operational impacts would only occur for the proposed Alternative D. Operational requirements for the 

proposed utilities would require only periodic, limited maintenance activities along established utility 

corridors and impacts to biological resources would be less than significant. Consequently, only the 

potential operational impacts at the Alternative D are evaluated below. 

Vegetation. With implementation of BMPs and potential mitigation measures, including invasive species 

outreach and education 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 cantonment and housing area 

under Alternative D is considered unlikely. Therefore, there would be less than significant impacts to 

vegetation with operation under Alternative D. 

Terrestrial Conservation Areas. There are no terrestrial conservation areas at Barrigada. Although 

Overlay Refuge lands occur within the utility corridors and support areas on AAFB, operational 

requirements for the proposed utilities would require only periodic, limited maintenance activities along 

established utility corridors and impacts to biological resources would be less than significant. 
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Wildlife - Native Species. Potential impacts to wildlife were evaluated in the 2010 Final EIS (Volume 2, 

Chapter 10: Terrestrial Biological Resources, Section 10.2.2.1: North, page 10-101) for a similar 

proposed action but impacting a larger area, and were found to be less than significant.  

Proposed operational 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. The 

following BMPs would be implemented to avoid and minimize potential indirect, long-term impacts of 

proposed operational activities on native wildlife with implementation of Alternative D.  

Best Management Practices 

 Biosecurity Outreach and Education. See the previous discussion of BMPs under construction 

impacts to Vegetation for a detailed description of Biosecurity Outreach and Education. 

 Brown Treesnake Interdiction. See Section 4.1.8.2, Construction, Wildlife - Native Species for 

a detailed description of the brown treesnake interdiction program. 

 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. 

 Prevention of Free-Roaming Cats and Dogs. See Section 4.1.8.2, Construction, Wildlife - 

Native Species for a detailed description of DON policies regarding free-roaming cats and 

dogs. 

With implementation of these BMPs, including ongoing implementation of standard DON biosecurity 

protocols regarding detection and management of non-native species and 1-year post-construction 

monitoring to evaluate effectiveness of HACCP, the risk of the introduction and establishment of new 

or spread of existing non-native species on Guam is substantially reduced.  

The implementation of the potential mitigation measures discussed above under Vegetation (i.e., 

forest enhancement of 266 acres [107 ha] of limestone forest) would benefit habitat for native 

wildlife. 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. 

Special-Status Species: ESA-Listed and Proposed Species 

MARIANA FRUIT BAT. There are no historical fruit bat roost sites at Barrigada and there have been no 

observations of fruit bats at Barrigada since 1999. Although fruit bat recovery habitat occurs within the 

utility corridors and support areas on AAFB, operational requirements for the proposed utilities would 

require only periodic, limited maintenance activities along established utility corridors and impacts to 

Mariana fruit bats would be less than significant. 

The following BMPs and potential mitigation measures may be implemented to avoid and reduce 

potential long-term impacts of proposed operational activities on the Mariana fruit bat with 

implementation of Alternative D. 
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Best Management Practices 

 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 roads 

and facilities adjacent to fruit bat habitat. Illumination of forest would be kept to an absolute 

minimum. 

The implementation of the potential mitigation measures discussed above under Vegetation (i.e., 

forest enhancement of 266 acres [107 ha] of limestone forest) would benefit habitat for the fruit bat 

and 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 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 cantonment and housing 

operational activities under Alternative D, there would be no impact to these species. If the species are 

reintroduced and exposed to cantonment and housing operational activities under Alternative D, they may 

be disturbed. 

MARIANA COMMON MOORHEN. As there would be no suitable moorhen habitat (i.e., open water) within 

Alternative D after construction, there would be no impacts to moorhens due to operations associated with 

Alternative D. 

TREE SNAILS. As there would be no suitable tree snail habitat within Alternative D after construction, 

there would be no impacts to tree snails due to operations associated with Alternative D. 

SERIANTHES TREE. There would be no operational impacts to Serianthes or recovery habitat on AAFB 

with implementation of Alternative D. 

Special-Status Species: Guam-Listed and SOGCN 

MICRONESIAN STARLING. As this species has not been recorded from Barrigada, there would be no 

impacts to the starling due to operations associated with Alternative D.  

MOTH SKINK. As there would be no suitable moth skink habitat within Alternative D after construction, 

there would be no impacts to the moth skink due to operations associated with Alternative D. 
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4.4.9 Marine Biological Resources 

 Affected Environment 4.4.9.1

The affected environment for marine biological resources was not analyzed for the Barrigada study area 

in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, Section 11.1.6.2 Barrigada, 

page 11-51) as there were no in-water construction, dredging, or training activities proposed and/or land-

based construction activities that would affect the marine environment. This is consistent with the 

proposed Alternative D; however, a brief description of the resources in the area is presented here to 

provide context for the discussion of WWTP upgrades and potential indirect impacts to marine biological 

resources from increased recreational use resulting from an increased population. Marine biological 

resources would not be impacted by Alternative D with respect to facilities common to all alternatives 

(i.e., schools and off-site utilities). 

Alternative D would be located at an elevation ranging from approximately 200 to 400 feet (60 to 120 m) 

and more than 0.5 mile (0.8 km) from the coast and the BEQ/BOQ project area on AAFB would be 

located at an approximate elevation of 500 feet (150 m) and 0.7 mile (1.2 km) from the coast, and by 

extension, marine biological resources. The coastline here, between Pågat Point and Pago Bay, has few 

beaches - primarily small coves near Mangilao Golf Club that are privately owned. A trail called 

Thousand Steps consists of approximately 150 steep steps that provide public access to the beach at the 

Mangilao Golf Club. Uog Beach is noted as a Guam dive site. 

General water quality is discussed under Section 4.4.1.3, Water Resources under Nearshore Waters for 

Agaña Bay, where the outlet for the Agaña WWTP (the WWTP utilized by Barrigada) is located. 

Marine Flora and Invertebrates 

The area around Barrigada moves from coralline algae to the north and macroalgae to the south to coral 

coverage of 10-50% to turf algae and unconsolidated sediment (Figure 4.4.9-1).   

Fish 

Despite the lack of beaches, fishing along the eastern coast of Guam is popular. Fishing in this area is 

primarily done by boat and only when ocean conditions allow. Fish biomass measured during the 2007 

NOAA Pacific Islands Fisheries Science Center Coral Reef Ecosystem Division surveys, was the third 

highest of surveyed fish sites around Guam, and was dominated by parrotfish and surgeonfish (Williams 

et al. 2012). 

Essential Fish Habitat 

EFH-designated habitat areas east of Barrigada are those defined for bottomfish, crustaceans, coral reef 

ecosystems, precious corals, and Pacific pelagics. Benthic, coral reef, and fish condition in comparison to 

other survey areas around Guam, Rota, Tinian, and Saipan were ranked as low to medium-low from 2005 

and 2007 survey index values (Williams et al. 2012).  

  



Figure 4.4.9-1
Overview of Sensitive Marine Biological Resources

and Nearshore Habitat – Barrigada Cantonment/Housing Alternative D
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Special-Status Species 

Information on the presence of coral species listed as threatened under the ESA is lacking, but for the 

purposes of this SEIS, the coral species listed for AAFB under Section 3.9.9.1, Special-Status Species in 

Table 4.3.9-1 are assumed to be present along the coast by Barrigada as well. 

A sea turtle sighting has been recorded offshore from the Mangilao Golf Club; however, green sea turtle 

nesting primarily occurs in northern Guam and has not been recorded in the area (hawksbill sea turtle 

nesting on Guam is extremely rare). For the purposes of this SEIS, green and hawksbill sea turtles are 

assumed to be present in the waters to the east of central Guam.  

ESA-listed threatened scalloped hammerhead sharks have only been documented in Guam’s Outer Apra 

Harbor, which has been noted for neonate and juvenile aggregations. While scalloped hammerhead sharks 

may occur in the surrounding waters around Guam, they are not anticipated to be prevalent outside 

Guam’s Outer Apra Harbor. 

There is no information on NMFS species of concern specific to the waters east of Barrigada. However, 

the presence of the bumphead parrotfish is likely given the high abundance of large fish, including 

generally classified parrotfish. The humphead parrotfish is not expected to occur in the waters around 

Barrigada. 

Marine Conservation Areas 

There are no marine conservation areas in the vicinity of Barrigada. 

 Environmental Consequences 4.4.9.2

Construction 

Construction of the cantonment, family housing, and community support facilities would take place at 

Barrigada under this alternative. There are no anticipated direct impacts to marine resources as a result of 

the construction of the Alternative D. Construction of facilities common to all alternatives (i.e., schools 

and off-site utilities) would have no impact on marine biological resources. 

In addition, all marine biological resources would be affected by the increased wastewater discharge from 

the Agaña WWTP for treatment and disposal of generated wastewater for the cantonment and housing at 

Barrigada and the Northern District WWTP for facilities located at AAFB. As discussed in Section 

4.4.14, Utilities, in this SEIS, direct and indirect long-term impacts to wastewater from DoD and organic 

civilian population growth are estimated to increase the maximum monthly wastewater flows to the 

Northern District WWTP by 2028. Due to the reduced population projection and related smaller increase 

in demand under the 2012 Roadmap Adjustments, these increases in wastewater discharge from the 

Agaña WWTP and the Northern District WWTP would be less than under the No-Action Alternative. 

However, as described in Section 4.1.9.2 for Alternative A, the Northern District WWTP and Agaña 

WWTPs are out of compliance with their permit issued by USEPA in April 2013 and increasing the 

wastewater discharge from non-compliant treatment plants would result in significant indirect impacts to 

marine biological resources during the period of noncompliance. Upgrading the Northern District and 

Agaña WWTPs treatment systems (as required by the 2013 NPDES permit) would mitigate this 

significant impact to marine biological resources. 

Impacts to water quality for marine biological resources resulting from increased WWTP wastewater 

discharges are discussed here and are not included in the analysis for each subcategory of marine 

biological resources below, which are limited to stormwater, sedimentation, and other non-point source 
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pollution and recreational impacts. The measures used to minimize these potential impacts include 

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 flowrate of runoff and thereby 

minimize suspension of sediment and promote infiltration of runoff. 

Marine Flora and Invertebrates 

The construction of the cantonment and housing at Barrigada would not directly impact marine flora and 

invertebrates. These resources would not be impacted directly by the proposed action because there are no 

in-water or land-based construction, dredging, or training activities associated with the proposed 

cantonment and housing construction at Barrigada that would impact the marine environment.  

Indirect impacts to the coral reef ecosystem located near the project area may occur from increased use of 

this resource by construction workers. The magnitude of impacts is directly related to the increase in 

recreational use. However, contract construction personnel would be issued base passes for official 

business only and these restrictions would be specified in construction contracts.  

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. Indirect short-term impacts to marine flora and invertebrates may still occur from 

increased nearshore activities in the area by construction workers. 

With implementation of access restrictions and environmental education and outreach for the construction 

workforce, there would be no direct impacts and less than significant indirect short-term impacts to 

marine flora and invertebrates. 

Fish 

With implementation of access restrictions and environmental education and outreach for the construction 

workforce as described above for Marine Flora and Invertebrates, there would be no direct impacts and 

less than significant indirect short-term impacts to fish as a result of construction of the proposed 

cantonment and housing at Barrigada. 

Essential Fish Habitat 

The construction of Alternative D 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.  

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, environmental education and outreach for the construction 

workforce, and the Construction General Permit and appropriate construction BMPs. 
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Special-Status Species 

There would be no direct impacts and less than significant indirect impacts on special-status species as a 

result of the distance from the construction area to the shoreline, implementation of the Construction 

General Permit, implementation of appropriate construction BMPs, and access limitations for 

construction workers, as described for the resources above.  

In-water sea turtles may be disturbed by increased recreational activity but potential impacts would be 

short-term and minimal, and generally unlikely given the distance of the proposed cantonment and 

housing from any beach used for recreation. Therefore, there would be less than significant, indirect 

impacts to sea turtles. 

Marine Conservation Areas 

There are no marine conservation areas near Barrigada; therefore, there would be no impacts to marine 

conservation areas as a result of the construction of Alternative D.  

Operation 

Marine biological resources would be impacted by the increased wastewater discharge from the Northern 

District WWTP and Agaña WWTP during the operation of cantonment/family housing under Alternative 

D. The associated potential impacts would be similar to those described earlier in this section for 

construction-related impacts. However, upgrades to bring the Northern District WWTP and Agaña 

WWTP into compliance with the permits are expected to be completed early in the operational phase of 

the proposed action and such upgrades would mitigate the impact to a less than significant level. Refer to 

construction impacts above for a detailed discussion of WWTP discharge impacts. 

As discussed in Section 4.4.14, Utilities, in this SEIS, direct and indirect long-term impacts to wastewater 

from DoD and organic civilian population growth are estimated to increase the maximum monthly 

wastewater flows to the Northern District WWTP by 2028. Due to the reduced population projection and 

related smaller increase in demand under the 2012 Roadmap Adjustments, these increases in wastewater 

discharge from the Agaña WWTP and the Northern District WWTP would be less than under the No-

Action Alternative. However, as described in Section 4.1.9.2 for Alternative A, the Northern District 

WWTP and Agaña WWTPs are out of compliance with their permit issued by USEPA in April 2013 and 

increasing the wastewater discharge from non-compliant treatment plants would result in significant 

indirect impacts to marine biological resources during the period of noncompliance. Upgrading the 

Northern District and Agaña WWTPs (as required by the 2013 NPDES permit) would mitigate this 

significant impact to marine biological resources. Potential mitigation to address this significant impact 

would be as described in the wastewater impact discussion for Alternative A in Section 4.1.2.2 but would 

include assistance with upgrading both the Agaña WWTP and Northern District WWTP. Therefore, with 

the potential mitigation measures, the impact to marine biological resources via water quality would be 

beneficial in the long term because wastewater discharge from the Agaña and Northern District WWTPs 

would improve over existing conditions with upgrades. Impacts to water quality for marine biological 

resources resulting from increased WWTP wastewater discharges are discussed here and are not included 

in the analysis for each subcategory of marine biological resources below, which are limited to 

stormwater, sedimentation, and other non-point source pollution and recreational impacts. 

Marine Flora and Invertebrates 

The operation of the cantonment and housing at Barrigada would not directly impact marine flora and 

invertebrates. These resources would not be modified from existing conditions considering the distance 
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and elevation from the shoreline and the implementation of protective measures to prevent stormwater 

runoff from reaching nearshore waters.  

The DON plans to educate its service members and their dependents 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. The Environmental Compliance Assessment, Training and Tracking 

System program is one possibility for such an educational training program to minimize these potential 

increased, recreational impacts to marine flora and invertebrates.  

Implementation and enforcement of appropriate BMPs (provided in Chapter 2) and protective measures 

would further avoid and minimize potential long-term, indirect impacts to marine flora and invertebrates 

from stormwater, sedimentation, and other non-point source pollution from operational activities. For 

example 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 

identified pollutants of concern from proposed land uses within that basin. Implementation of LID 

measures 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. 

With implementation of environmental education and outreach for DON service members and their 

dependents and operation and maintenance of LID measures and BMPs, there would be no direct impacts 

and less than significant indirect short-term impacts to marine flora and invertebrates. 

Fish 

There would be no direct impacts to fish as a result of the operation of the cantonment and housing at 

Barrigada. Indirect impacts to fish stocks may occur from increased use of this resource by DoD 

personnel and their dependents living and working at Barrigada. The magnitude of impacts is directly 

related to the increase in recreational use.  

The DON plans to educate its service members and their dependents 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. The Environmental Compliance Assessment, Training and Tracking 

System program is one possibility for such an educational training program to minimize these potential 

increased recreational impacts to fish.  

Implementation and enforcement of appropriate BMPs (provided in Chapter 2) and protective measures 

would further avoid and minimize potential long-term, indirect impacts to fish from stormwater, 

sedimentation, and other non-point source pollution from operational activities. For example, 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 identified pollutants 

of concern from proposed land uses within that basin. Implementation of LID measures 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. 

With implementation of environmental education and outreach for DON service members and their 

dependents and operation and maintenance of LID measures and BMPs, there would be no direct impacts 

and less than significant indirect short-term impacts to fish. 
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Essential Fish Habitat 

The operation of the cantonment and housing at Barrigada 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. With implementation of environmental education and outreach for DON service members 

and their dependents and operation and maintenance of LID measures and BMPs, there would be no 

direct impacts and less than significant indirect short-term impacts to EFH as a result of stormwater, 

sedimentation, and other non-point source pollution and recreational impacts. Per the Magnuson-Stevens 

Fishery Conservation and Management Act, the DON has determined that during the interim period of 

change when the effluent discharged from the Agaña and Northern District WWTPs would not meet 

Guam Water Quality Standards, the proposed action may adversely affect EFH, but effects would be 

temporary and less than significant (see discussion above under Operation). In accordance with the 

Magnuson-Stevens Fishery Conservation and Management Act, the DON has requested consultation with 

NMFS about effects to EFH during the interim period. 

Special-Status Species 

There would be no direct impacts and less than significant indirect impacts on special-status species as a 

result of the operation of the cantonment and housing at Barrigada. Impacts would be avoided and 

minimized through the implementation and management of appropriate BMPs and access limitations to 

military personnel and their dependents as described for the resources above. There would be no impacts 

on special-status species from stormwater, sedimentation, or other non-point source pollution from 

operational activities due to the implementation of appropriate LID and BMPs.  

Increased dive boat operations have the potential for increased turtle harassment and strikes. However, 

because of the mobility of sea turtles combined with the protective measures anticipated to be in place 

(i.e., by dive boat operators and the DON), such increased recreational activities may result in less than 

significant impacts to sea turtles. While sea turtles may be disturbed by increased recreational activity, 

potential impacts would be short-term and minimal. Any such impacts to the sea turtle population would 

be reduced in intensity from the previously proposed action evaluated in the 2010 Final EIS. 

Marine Conservation Areas 

There are no marine conservation areas near Barrigada; therefore, there would be no impacts to marine 

conservation areas as a result of the operation of Alternative D. 

4.4.10 Cultural Resources 

 Affected Environment 4.4.10.1

The following discussion summarizes previous cultural resources studies and known historic properties 

and other cultural resources within the area of potential cultural resource impacts associated with 

Alternative D. The discussion below addresses historic properties, as defined in the NHPA, and other 

cultural resources as defined under NEPA. The discussion refers to the terms direct effects and indirect 

effects to historic properties as defined under the NHPA, and impacts to other cultural resources as 

defined under NEPA (see Section 3.10.3.2). The section is organized to address cultural resources for the 

cantonment/family housing, followed by discussion of the same resource types for off-site utilities and 

school expansions associated with this alternative. If this alternative is selected for implementation, the 

information presented here would be augmented by reviews consistent with the 2011 PA, which provides 

overall NHPA Section 106 compliance and addresses other cultural resource issues. Refer to Section 3.10 

for a detailed description of the 2011 PA. Additionally, some built properties in this section are covered 
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by Program Comments executed by the ACHP, which resolve Section 106 responsibilities for certain 

DoD facilities. See Chapter 3, Section 3.10 for more information on definitions and procedures. 

Barrigada is located on the northeastern side of Guam and includes portions of both Air Force Barrigada 

and Navy Barrigada. The site supports a large antenna field developed around an active transmitter 

facility, which was originally constructed in the late 1940s. A portion of the area is leased to the Guam 

Army National Guard for small-unit tactics and land navigation training. In the 1950s, the DON 

constructed new, permanent military facilities including personnel housing, communication centers, and 

bases. Alternative D would consist of construction and operation of administrative and housing areas, 

community support facilities (e.g., schools, child development center, community center), and associated 

utilities (see Figure 2.4-10 in Chapter 2 of this SEIS).  

The affected environment for cultural resources associated with Alternative D is consistent with the 

affected environment description in the 2010 Final EIS (Volume 2, Chapter 12: Cultural Resources, 

Section 12.1.3.2: Barrigada, pages 12‐21 to 12‐23). This description of the affected environment provided 

here has been updated with new information from recent archaeological and architectural investigations 

supporting this SEIS and other projects. To determine whether information is from an existing reference 

(such as the 2010 Final EIS or other cultural resource studies) or collected during in-fill studies conducted 

in support of this SEIS, refer to dates in the reference column in each table for the archaeological sites. 

Information for the architectural resources was derived from iNFADS. 

Surveys conducted to support the 2010 Final EIS included the PDIA for Alternative D. Those and other 

previous investigations included intensive archaeological surveys (Athens 2009; Dixon et al. 2011a), 

architectural overviews (Craib and Yoklavich 1996; Mason Architects and Weitze Research 2010), 

potential TCP studies (Griffin et al. 2010), and oral histories (Welch 2010). An archaeological survey of 

98 acres (40 ha) and an architectural survey of buildings on the Nimitz Golf Course were conducted for 

this SEIS (Dixon et al. 2014). Recently, previously unknown archaeological materials were discovered 

within the Nimitz Golf Course (Bulgrin 2014). Consultation on treatment of these resources is in process. 

These investigations provide a comprehensive inventory of cultural resources occurring within the 

Alternative D PDIA.  

In addition to the primary cantonment/family housing areas, on-site utility corridors associated with 

Alternative D would be located along the easements of Routes 3, 16, and portions of Route 8 (see 

Figure 2.4-11). A reconnaissance level survey was conducted for the proposed utilities adjacent to 

Route 3 and Route 16 to north Barrigada in 2010 and no archaeological sites were recorded (Dixon and 

Walker 2011). Unsurveyed portions of Route 16 are highly developed and primarily paved, and unlikely 

to have buried cultural resources (based on literature review of available studies in the area indicating that 

geologic context lacks the depth typically associated with intact deposits below the level of disturbance 

from development and pavement). 

All cantonment alternatives would include construction of off-site utilities along Routes 1, 3, and 9, a 

water well field at AAFB, and expansion of two schools at Naval Base Guam and AAFB (see 

Figure 2.4-14). Assessments of potential impacts to cultural resources from construction of utilities along 

road right-of-ways are based on a reconnaissance survey of portions of the area in 2010 (Dixon and 

Walker 2011) and a literature review of previous surveys and historic development in the area. 

Assessments of impacts to cultural resources from the development of a water well field and from the two 

school expansions are based on the in-fill surveys conducted in support of this SEIS (Dixon et al. 2014) 
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Based on data from previous surveys of the proposed cantonment/family housing area and utility 

corridors, Table 4.4.10-1 lists 16 known archaeological sites or locations with archaeological materials 

within the Alternative D PDIA on Barrigada. No known NRHP-eligible or listed archaeological sites are 

located in the PDIA for Alternative D. Thirteen locations with Latte Period pottery were recently recorded 

in disturbed areas of the Nimitz Golf Course. None of these locations have been evaluated for listing in 

the NRHP. 

Table 4.4.10-1. Archaeological Sites within the Barrigada Cantonment/Family Housing Alternative 

PDIA 

GHPI 

Number† 

Temporary Site 

Number/ 

Map Number* 

Site Type Period** Reference 
NRHP 

Eligible? 

NRHP 

Criteria 

66-04-1690 810* 
Concrete 

remains 

Post-WWII/ 

Second American 

Territorial 

Hunter-

Anderson et al. 

2001 

No NA 

 RB1/422* 

Naval 

Communication 

Station 

Barrigada 

foundations 

Post-WWII/ 

Second American 

Territorial 

Olmo et al. 

2000 
No NA 

66-04-2757 T-BAR-100 Ceramic scatter Pre-Contact/Latte 
Dixon et al. 

2014 
No NA 

 Location 1 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 3 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 4 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 5 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 6 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 7 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 8 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 9 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 10 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 11 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 12 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 13 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

 Location 14 Ceramic scatter Pre-Contact/Latte Bulgrin 2014 
Not 

Evaluated 
NA 

Legend: GHPI = Guam Historic Properties Inventory; NRHP = National Register of Historic Places; NA = not applicable. 

Notes:  †Not all sites recorded within the project areas have received official GHPI numbers, although they have been documented 

as part of previous surveys. 

 *Map numbers are from Welch et al. (2009). 

** Revised to match Guam GHPI forms dated May 28, 2014. 
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Two archaeological sites, 66-08-2714 and T-H-1, have been identified within the potential impacted area 

for Alternative D on-site utility corridors. These sites are considered not eligible for listing in the NRHP. 

A potential TCP, Mount Barrigada, is located at the northern end of the Barrigada site. There are 44 

architectural properties, constructed between 1948 and 2007 within the cantonment/family housing PDIA 

(Table 4.4.10-2). These buildings and structures include dormitories, support facilities, and recreation 

facilities. Thirty-seven buildings and structures have been determined ineligible for listing in the NRHP 

(Dixon et al. 2014); including 31 buildings that are less than 50 years old and do not meet the exceptional 

significance threshold required under NRHP Criteria Consideration G. Five buildings are bachelor 

housing (dormitories and support facilities) covered under the Program Comment for Cold War Era 

Unaccompanied Personnel Housing (ACHP 2006; see Chapter 3.10.3 for more information on the 

Program Comment). Two buildings and structures in the PDIA are facilities that are greater than 50 years 

in age that have not been evaluated. If Alternative D were selected, any potentially affected unevaluated 

properties would be evaluated under the procedures identified in the 2011 PA. The 2011 PA includes 

procedures for the identification of historic properties, as specific projects are developed, through 

consultation with the Guam SHPO and the public. 

Table 4.4.10-2. Summary of Architectural Properties Located within the Barrigada 

Cantonment/Family Housing Alternative PDIA 

Building/Structure 

Type 
Location 

Number of 

Buildings/Structures of 

this Type in Impacted 

Area 

Date of 

Construction 
NRHP Eligible? 

Admiral Nimitz Golf 

Course 
Barrigada 1 1948 No 

Admiral Nimitz Golf 

Course Club House  
Barrigada 1 1954 No 

Dormitories AAFB 4 1948 to 1954 
Covered under 

Program Comment 

Visitor’s Quarters AAFB 1 1954 
Covered under 

Program Comment 

Support Facilities 

Hydrologic Support 

Facilities 
Barrigada 2 1955 Not Evaluated 

Admiral Nimitz Golf 

Course Support 

Buildings  

Barrigada 22 1954 to 2007 No 

Support Facilities Barrigada 3 1963 to 1995 No 

Support Facilities AAFB 8 1966 to 1994 No 

Well Barrigada 1 1989 No 

Billboard Sign AAFB 1 2007 No 

 

In addition to the cantonment/family housing, and utility corridor areas, Alternative D would include 

construction of off-site utilities, a water well field, and expansion or construction of two schools. Cultural 

resources are similar to those discussed under Alternative A. These include the presence of 9 NRHP-

eligible archaeological sites and 15 sites not considered eligible for listing in the NRHP (see 

Alternative A, Table 4.1.10-4). As under Alternative A, 1 structure within the well development area on 

AAFB is eligible for listing in the NRHP, 4 structures are not eligible, and 6 structures are unevaluated 

(see Alternative A, Table 4.1.10-5). No architectural properties or TCPs have been identified within the 

off-site utilities PDIA. 
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The proposed Andersen Middle School expansion and the DoDEA High School construction are common 

to Alternatives A, B, and D. The proposed Andersen Middle School project area contains three structures 

at AAFB, which are not eligible for listing in the NRHP (see Alternative A, Table 4.1.10-5). No 

archaeological sites or TCPs have been recorded in this area.  

 Environmental Consequences 4.4.10.2

Construction 

Construction activities associated with Alternative D may adversely affect historic properties. Final 

determinations of effect would occur under the 2011 PA. Following is a discussion of potential adverse 

effects for purposes of this analysis. Excavation and soil removal associated with building and utilities 

construction would not adversely affect any known NRHP-eligible archaeological sites (see Table 4.4.10-

1); however, 13 locations containing archaeological materials could be adversely affected, if they are 

determined eligible for listing in the NRHP.  

Construction at Barrigada would also require the demolition of the 44 buildings mentioned above (see 

Table 4.4.10-2). Of these 44 buildings, 37 buildings have been determined ineligible for listing in the 

NRHP, 5 are covered under the Program Comment for Cold War Era Unaccompanied Personnel 

Housing (ACHP 2006), and 2 are unevaluated. The Program Comment resolves NHPA Section 106 

requirements for demolition of these five buildings. As the 37 buildings are not eligible for listing in the 

NRHP, their demolition under Alternative D would be consistent with a finding of no historic properties 

affected. Consistent with the 2011 PA, final determinations of eligibility, including the two unevaluated 

architectural properties and the 13 locations with archaeological materials, and assessment of effect would 

be completed in conjunction with project-specific reviews, if this alternative is developed. Excavation and 

soil removal associated with the construction of off-site utilities and expansion of two schools could 

adversely affect 9 known NRHP-eligible archaeological sites (see Alternative A, Tables 4.1.10-4 and 

4.1.10-5) and 1 NRHP-eligible structure. Six structures that are unevaluated could also be adversely 

affected by construction. 

The proposed Andersen Middle School expansion would require the demolition of three structures that 

are not eligible for listing in the NRHP (see Alternative A, Table 4.1.10-6).  

In addition, construction at Barrigada has the potential to directly impact culturally important resources 

that are not historic properties, but may be considered under NEPA. The project would require the 

removal of limestone forest where culturally important natural resources 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 (see 2010 Final EIS, Volume 2: page 2-10; Volume 9, Appendix G, Chapter 4). 

Operation 

Operations associated with Alternative D would not directly affect any historic properties or impact other 

resources of cultural importance. Similarly, operations under this alternative would result in no indirect 

adverse effects. Increased population in this area would not adversely impact Mount Barrigada since the 

operations would not limit access to the property, or adversely impact its association with Chamorro 

legends.  

Summary of Impacts and Potential Mitigation Measures 

Implementation of Alternative D could cause direct, adverse effects to 9 known NRHP-eligible sites, 

which is the smallest number of effects compared to any of the alternatives. Refer to Section 4.7, Table 
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4.7-1 for a comparison of cultural resources impacts and potential mitigation measures for each 

cantonment/family housing alternative. Construction could also affect 13 locations with archaeological 

materials and 8 buildings that have not been evaluated for listing in the NRHP.  

Direct impacts could occur to natural resources of cultural importance as a result of limestone forest 

removal. The 2011 PA includes measures to coordinate with SHPO and concurring parties to address 

appropriate treatment of these resources. 

The 2011 PA, as discussed in Section 3.10.2, 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 NRHP-

eligible or listed archaeological sites, consulting on new projects and initiating additional identification 

efforts, and resolving impacts due to loss of access to culturally important natural resources. 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 

would address potential adverse effects and alternatives to avoid adverse effects. If avoidance is not 

possible, Table 4.4.10-3 presents potential mitigation measures to resolve adverse effects to historic 

properties and reduce impacts to cultural resources from the implementation of Alternative D. With the 

implementation of these measures and processes as outlined in the 2011 PA, it is expected that significant 

direct and indirect impacts due to construction, as defined under NEPA, would be reduced to a level 

below significance. 

Table 4.4.10-3. Potential Mitigation Measures for Alternative D for Adverse Effects (NHPA) and 

Impacts to Other Cultural Resources (NEPA) 
NHPA Effects Mitigation 

Potential direct adverse 

effects to 10 historic 

properties—9 NRHP-eligible 

archaeological sites and 1 

NRHP-eligible structure 

Consistent with the 2011 PA, data recovery is the standard mitigation for 

historic properties that are strictly archaeological in nature. Accordingly, the 

DON will submit a mitigation plan to the SHPO, consult with other PA 

Signatories and Concurring Parties if requested, and submit data recovery 

reports for SHPO review prior to finalizing mitigation reports. Mitigation also 

includes preparation of public education and interpretation materials in English 

and Chamorro using the information developed or data recovered to create a 

summary of the work completed and a statement regarding the mitigated site’s 

significance to the regional culture. Additional mitigation would include 

enforcement of construction contract stipulations and GHPI data form updates as 

required by the 2011 PA.  

Undetermined effects to 13 

unevaluated archaeological 

locations and 8 unevaluated 

buildings  

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. 

NEPA Impacts Mitigation 

Potential direct impacts to 

culturally important natural 

resources 

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. 
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4.4.11 Visual Resources 

 Affected Environment 4.4.11.1

A list and description of visual resources at Barrigada is contained in the 2010 Final EIS (Volume 2, 

Chapter 13: Visual Resources, Section 13.1.2.3: Affected Environment, page 13-32). The Barrigada area 

is relatively flat and varies from mowed grassland to dense, natural vegetation. Rural and suburban lands 

surround the Navy and Air Force Barrigada site. Due to the relatively flat topography and moderate to 

heavy vegetation, the surrounding community of Barrigada has limited views into the Navy and Air Force 

Barrigada site. One exception is the view from Mount Barrigada, just north of the potential Barrigada 

cantonment and housing area. 

 Environmental Consequences 4.4.11.2

Off-base housing was proposed and analyzed with two alternatives in the 2010 Final EIS. The proposed 

development at Barrigada reviewed in this SEIS would involve both housing and cantonment 

development. The visual impacts would be greater with this enhanced development proposal. 

Construction 

Because there is less development associated with the proposed action due to a smaller number of 

Marines and dependents being relocated, the degree of impacts would be less than those described in the 

2010 Final EIS (Volume 2, Chapter 13: Visual Resources, Section 13.2.2: Environmental Consequences, 

pages 13-65 to 13-67). The direct impacts to existing public views would be short-term, as they would be 

caused by the presence of construction equipment, and would cease to continue after construction. 

Therefore, there would be minimal direct and short-term impacts on visual resources. 

Operation 

Similar to the 2010 Final EIS analysis, development is proposed contiguous to various public roadways, 

including Route 15 and Route 16. With the construction of the cantonment and the family housing, the 

visual characteristic would be altered to a more urban appearance. Although the degree of what would be 

built is much greater than proposed in the 2010 Final EIS, the resulting direct impacts to the visual 

element would be long-term, but less than significant, since the visual character of the base would not be 

drastically altered. 

4.4.12 Ground Transportation 

 Affected Environment 4.4.12.1

The affected environment under Alternative D includes transportation facilities internal to the site (on-

base roadways and intersections) and entry control facilities. This section discusses existing conditions 

and assesses how the construction and operation of Alternative D would potentially affect conditions for 

roadways, transit facilities, and pedestrian and bicycle facilities on-base. Impacts to off-base (external) 

roadways and intersections are summarized in Section 6.1 of this SEIS. 

Roadway Network 

Gated access points are provided at Route 16 and Sabana Barrigada Drive. Route 15 forms the eastern 

bounding edge and Route 16 forms the western bounding edge of the Navy Barrigada parcel, which abuts 

the northeastern edge of the Air Force Barrigada parcel. Route 15 forms the southern edge of the Air 

Force Barrigada parcel. The primary point of entry into the Air Force Barrigada site is from the south 

side, where an unnamed access street intersects Route 15. The access point is located at the intersection of 

Chada Street and Route 15. Chada Street is an off-base roadway that intersects Route 15 from the 
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southern side. The Air Force Barrigada parcel could also potentially be accessed from the western side, 

from Route 10, by heading into Lalo Street. 

Transit Network 

There is no existing transit service on Barrigada. The GRTA operates fixed route and paratransit service. 

The Redline, servicing Hagåtña, Mangilao, Barrigada, and Toto, is the nearest fixed route bus line, and 

operates at a distance of approximately 1.0 miles (1.6 km) from Barrigada. Paratransit service is provided 

to all ADA-eligible certified passengers, by providing transportation to the nearest fixed route. 

Pedestrian and Bicycle Network 

There are no dedicated pedestrian or bicycle facilities on or near Barrigada. Typically, the outside lane or 

shoulder, which is generally unpaved, functions as the pedestrian/bicycle space. 

 Environmental Consequences 4.4.12.2

Potential ground transportation impacts addressed in this section are limited to elements of the proposed 

action that could affect on-base (internal) roadways. Potential ground transportation impacts to off-base 

(external) roadways are addressed in Section 6.1 of this SEIS. 

Construction 

Potential construction impacts generated by the proposed action at Alternative D would be similar to 

Alternative A (Section 4.1.12.2). Potential short-term, direct impacts to ground transportation resources 

from construction would be reduced to less than significant levels with implementation of appropriate 

work zone traffic management strategies and BMPs. Therefore, construction of Alternative D would have 

less than significant short-term, direct impacts to on-base (internal) roadways. 

Operation 

Roadway Network 

As currently proposed, Alternative D would be accessible via a new Main Gate and a new Commercial 

Gate located at Route 15 in the southern part of the site, as well as a new Residential Gate in the northern 

part of the site at Route 16. The buildings and facilities at Alternative D would be grouped into three 

contiguous development areas.  

The proposed on-base (internal) roadway network hierarchy for Alternative D was determined based on 

the conceptual development plan and layout of the cantonment/family housing area, and takes into 

account the capacity required to accommodate the expected travel demand on the facilities. The proposed 

on-base (internal) roadway network hierarchy diagram for Alternative A is included in an Appendix to 

this SEIS.  

An arterial four-lane roadway would traverse the site from the proposed new Main Gate on the south to 

the proposed new Residential Gate on the north end of the site. This roadway would be expected to carry 

the heaviest traffic volumes, including civilian employee trips from off-base to/from work locations, as 

well as trips by military personnel to/from off-base locations. A shorter east/west arterial roadway is 

proposed to carry traffic from the north/south arterial to the live/work and QOL areas at the cantonment 

area in the southern part of Barrigada. Collector roadways would distribute traffic within the core area 

and would provide much of the access to individual buildings, operational areas, and parking facilities. 

Residential two-lane roadways located within the family housing area would provide access to individual 

residences. 
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Under any of the proposed cantonment/family housing alternatives, construction of new on-base (internal) 

roadway facilities and entry control facilities would be required. The proposed action includes 

construction of on-base (internal) roadways and entry control facilities that would be implemented by the 

DoD. On-base (internal) roadways and entry control facilities for Alternative D, include, but are not 

limited to, the following: 

 A new Main Gate would be constructed on Route 15, and would provide direct access to the 

cantonment area at the south end of the site. 

 A new Commercial Gate would be constructed on Route 15, and would provide direct access to 

the cantonment area for commercial vehicles. 

 A new Residential Gate would be constructed on Route 16, and would provide direct access to 

the family housing area at the north end of the site. 

 A four-lane arterial roadway would run from the new Main Gate on Route 15 to the new 

Residential Gate on Route 16. 

All on-base (internal) roadways and intersections have been designed with the capacity required to 

accommodate the expected travel demand on the facilities. Specifically, the facilities are designed to 

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 significant long-term, direct impact to on-base 

(internal) roadways 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. 

Entry Control Facilities 

The operations of the proposed entry control facility are controlled, or dictated, by both the traffic demand 

and the vehicle processing speed at the security check point. The methodology and assumptions utilized 

to evaluate operations and potential for queuing at the entry control facilities is stated in Section 4.1.12.1.  

Transit Conditions 

A circulator shuttle system is being considered to address the internal transportation needs of the 

cantonment. The shuttle system would transport Marine Corps personnel around the cantonment area and 

provide service to on-base destinations. On-base shuttle service could also coordinate with the GRTA bus 

system to provide service to popular off-base destinations as well.  

The proposed action would not result in a significant long-term, direct impact to transit, because the 

proposed action would not: 

 Substantially increase traffic hazards to transit due to a design feature (e.g., sharp curves or 

dangerous intersections) that does not comply with applicable design standards. 

 Fundamentally conflict with adopted policies, plans, or programs regarding public transit; or 

otherwise decrease the performance or safety of transit facilities. 
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Pedestrian and Bicycle Conditions 

Bicycle and pedestrian facilities would be included in the construction of new roadway facilities. Bicycle 

and pedestrian paths and facilities are integrated into the on-base transportation network as a means to 

improve mobility and safety of non-motorized traffic. The proposed bicycle and pedestrian network 

diagram for Alternative D is provided in an Appendix to this SEIS. 

The proposed pedestrian and bicycle network includes an extensive multi-purpose trail network along 

most major roadways. An enhanced pedestrian sidewalk would connect community support and QOL 

facilities within the cantonment area. All residential streets would be constructed with sidewalks on both 

sides of the street. A jogging/biking trail would circumnavigate the family housing area, connect to the 

cantonment area, and continue around the periphery of the cantonment area. 

The proposed action would not result in a significant long-term, direct impact to pedestrians or bicycles, 

because the proposed action would not: 

 Substantially increase traffic hazards to pedestrians or bicycles due to a design feature (e.g., sharp 

curves or dangerous intersections) that does not comply with applicable design standards. 

 Fundamentally conflict with adopted policies, plans, or programs regarding bicycle or pedestrian 

facilities, or otherwise decrease the performance or safety of such facilities. 

4.4.13 Marine Transportation 

 Affected Environment 4.4.13.1

The affected environment for marine transportation under Alternative D is the same as described in 

Section 4.1.13.1 for Alternative A. 

 Environmental Consequences 4.4.13.2

The environmental consequences for marine transportation under Alternative D would be the same as 

described in Section 4.1.13.2 for Alternative A. 

4.4.14 Utilities 

 Affected Environment 4.4.14.1

This section includes information related to existing electrical, potable water, wastewater, solid waste, 

and IT/COMM utilities as they apply to the Alternative D. 

Electrical Power 

The existing electrical utility for Alternative D consists of power distribution systems serving the former 

golf course, antenna field, and other existing facilities. This existing infrastructure is quite minimal and is 

concentrated in the northern area of Barrigada, where the National Guard and Army Reserves have their 

facilities. The power being supplied to this area comes from the GPA transmission and generation system. 

The situation and condition of these utility systems is unchanged from the 2010 Final EIS (Volume 6, 

Chapter 3: Utilities, Section 3.1: Affected Environment, page 3-5). 

Potable Water 

The existing potable water utility pertaining to Alternative D consists of a water supply well for irrigation, 

and DoD water distribution systems serving the former Nimitz Golf Course and other existing facilities. 

This utility system remains basically unchanged from the description provided in the 2010 Final EIS 

(Volume 6, Chapter 3: Utilities, Section 3.1: Affected Environment, page 3-10). In January 2013, the 
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Admiral Nimitz Golf Course was shut down and closed operations, so water usage by that facility has 

ceased. There is an existing 3.0 MGd (11.4 MLd) ground-level concrete water storage tank at the north 

area on Mount Barrigada that is part of the DoD water system. 

Existing facilities at Barrigada are served solely by the DoD water system. The overall affected 

environment of the DoD and the GWA potable water systems is the same as described under Alternative 

A in Section 4.1.14.1 under Potable Water. 

Wastewater 

The GWA compliance background discussed in Alternative A Section 4.1.14.1 is the same for Alternative 

D. The current major wastewater compliance requirements for GWA are covered under a 2011 court 

order, a USEPA NEIC inspection conducted in 2012, and 2013 NPDES permits requiring treatment 

upgrades for the Northern District WWTP and Agaña WWTP. 

The affected environment for wastewater utilities associated with Alternative D is described in the 2010 

Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1: Affected Environment, pages 3-26) and updated in 

Section 4.1.14.1.  

Alternative D has an existing wastewater collection system serving Navy Barrigada. The existing system 

includes approximately 13,000 feet (3,962 m) of gravity sewer lines ranging from 6 to 8 inches (15 to 

20 cm) in diameter. The wastewater generated from Navy Barrigada is conveyed to the Agaña WWTP 

through the GWA collection system.  

A capacity assessment of the GWA collection system was conducted in the 2007 Water Resource Master 

Plan. The assessment included flow and rainfall monitoring, hydraulic modeling, model calibration, and 

sewer capacity evaluations. Capacity assessment of the collection system was assessed for the year 2025. 

For the Agaña WWTP service area, the estimated wastewater projection was 9.1 MGd average daily flow 

by the hydraulic sewer model, which is reasonably close to the projected wastewater flow for the 

proposed action. The modeling results for the Agaña WWTP service area indicated the pipe segments 

along Route 10 and Route 8 were adequately sized. However, the model results did indicate under-sized 

pipe segments along Route 1, upstream of the Agaña WWTP. The GWA has taken steps to alleviate the 

capacity limitations to the central wastewater system, particularly with the upgrades to pump stations and 

more periodic sewer cleaning and inspections, as required by a 2011 Court Order. Other ongoing and 

future GWA Capital Improvement Plan projects include the Central Inflow and Infiltration Analysis and 

Sewer System Evaluation Survey, and the Wastewater Collection System Replacement/Rehabilitation 

Program.  

The GWA is also in the process of updating the hydraulic sewer model used in the 2007 Water Resource 

Master Plan. The updated model could then be used to indicate where system limitations and failures are 

located, as well as where maintenance and/or replacement of piping and pump stations should be targeted. 

Comprehensive visual inspections of the collection systems and a hydraulic model are critical first steps 

in assessing the condition of the collection system. Undertaking these first steps would allow critical 

prioritization of maintenance and upgrades to the system, and necessary validation of the GWA Capital 

Improvement Plan for the collection systems. Until this is done, the DoD can only assess indirect impacts 

qualitatively. 

The island-wide GWA wastewater collection system has undergone periodic inspections and cleaning as 

required under the 2011 Court Order. In an effort to meet compliance with the 2011 Court Order, the 

GWA is also proceeding with inflow and infiltration analyses, and sewer system evaluation surveys for 
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the central and southern collection systems and has added on the northern collection system as described 

in Section 4.1.14.1. 

As required by the 2011 Court Order, primary treatment upgrades at the Agaña WWTP have been 

completed as of March 2014. The Agaña WWTP has a design capacity of 12 MGd (45.4 MLd). However, 

with the issuance of a 2013 NPDES permit, the plant currently has no operational ability to meet the new 

treatment discharge limits.  

The Northern District WWTP would receive direct wastewater flows from Alternative D from facilities 

located on AAFB. Similar to the Agaña WWTP, the Northern District WWTP has a design capacity of 12 

MGd (45.4 MLd). The 2013 NPDES permit requires meeting the secondary treatment discharge limits 

and Guam Water Quality Standards, including those for nutrients, which the plant cannot meet until it is 

upgraded. Thus, both WWTPs are currently in a state of non-compliance with the 2013 NPDES permits.  

The Southern GWA WWTPs Agat-Santa Rita, Baza Garden, and Umatac-Merizo, are described in 

Section 4.1.14.1. 

Solid Waste 

The existing solid waste infrastructure has changed since the publication of the 2010 Final EIS. Solid 

waste continues to be collected and taken off-site for disposal. Currently, DoD contractors pick up waste 

from the Barrigada site and take it to the Harmon Transfer Station for disposal at the Layon Landfill. 

Other wastes not accepted by the Layon Landfill can be disposed at either AAFB or Naval Base Guam 

Apra Harbor facilities. The DON is currently coordinating with the GEPA regarding the status of the 

MSW landfill permit for the Naval Base Guam Landfill. The Solid Waste Working Group consisting of 

the DoD, GEPA and USEPA was established to coordinate and resolve landfill permitting issues, as well 

as other solid waste issues on Guam. 

Information Technology and Communications  

The existing IT/COMM infrastructure at Barrigada includes existing DoD telecommunication lines 

serving existing facilities, including the antenna field to the east of the proposed family housing area. 

There is no existing IT/COMM utility in the proposed cantonment area at Barrigada. 

 Environmental Consequences 4.4.14.2

The assessment of impacts associated with utilities assumed the implementation of sustainability 

strategies as described in Section 8.6, Sustainability and Smart Growth. These strategies include measures 

to achieve federally mandated levels of energy use reduction, water use reduction, waste reduction, and 

total energy from renewable sources. 

Electrical Power 

Based on the load projections for both the cantonment area and family housing, no upgrade would be 

required to the GPA’s generating capacity, since the total load increase is within the capacity of their 

generating plants. However, upgrades to the existing 34.5 kV power transmission lines would be required 

to stay within operating tolerances. The current electrical power system at Barrigada is not capable of 

meeting the increased demand from the proposed Marine Corps relocation. Thus, Alternative D includes 

an expanded electrical power distribution system with additional power feeds from the GPA as described 

in Section 2.4.4.4. This electrical power distribution system has been developed to handle all system 

demands currently in existence for areas served by the current local power distribution system, in addition 

to increased demands from the proposed action. Thus, there would be no long-term adverse direct 
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environmental impacts to the current power customers, and only potentially short-term power outages 

during construction of the expanded system. 

Impacts to the island-wide GPA power system under Alternative D would be the same as for 

Alternative A, as described in Section 4.1.14.2. In addition, the existing 34.5 kV transmission system 

from Guam Airport Authority Substation to the existing Barrigada Substation would require upgrading. 

The proposed new substation for the cantonment/family housing area at Barrigada would be connected to 

this upgraded transmission system, providing a double feed option for electrical power security. 

Therefore, the short- and long-term, direct impacts to the power system would be less than significant, 

both during construction and in operation. 

Potable Water 

The existing water system within the affected environment at Barrigada does not have the supply capacity 

or sufficient distribution network to handle the demand from the proposed development. The current 

water system for existing facilities would remain in service, but be integrated with the proposed expanded 

water system for operational efficiency. The proposed potable water distribution system for Alternative D 

as described in Section 2.4.4.4 has been developed to handle all system demands currently in existence 

for areas served by the current local water distribution system, in addition to the increased demand from 

the proposed action. Thus, there would be no adverse long-term, direct environmental impacts to the 

current DoD water customers, and only the potential for short-term water outages during construction of 

the expanded system. With careful planning these potential outages would be minimized. 

DoD Potable Water System 

Potential direct long- and short-term impacts to the DoD system would be the same for Alternative D as 

for Alternative A, as described in Section 1.14.1.2. Some additional required upgrades to the existing 

off-base transmission mains along Route 1 and Route 16 would be needed to convey the required water 

supply to Barrigada. The construction of the upgrade could require short-term outages during construction 

but would be installed adjacent to the existing main and switched over in phases to minimize water 

service interruptions to current customers. With careful planning these potential outages would be 

minimized. 

GWA Potable Water System 

Potential impacts to the GWA system would be the same for Alternative D as for Alternative A, as 

described in Section 4.1.14.2. The long- and short-term direct impacts to the GWA potable water system 

from the proposed action Alternative D would be less than significant, both during construction and in 

operation. 

NGLA Water Extraction 

Potential short- and long-term impacts to the NGLA, and potential mitigation measures of impacts, would 

be the same for Alternative D as for Alternative A, as described in Section 4.1.14.2. Thus, the localized 

direct impact to the NGLA is considered significant, but the impact to the overall NGLA would be less 

than significant. Potential mitigation measures for impacts to the NGLA would be the same as those 

discussed in Section 4.1.14.2 for Alternative A. 

Wastewater 

Wastewater generated from Alternative D would be collected, conveyed to, treated, and disposed of at the 

Agaña WWTP for facilities located at Navy Barrigada, and at the Northern District WWTP for facilities 
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located at AAFB. Proposed facilities located on AAFB would have similar environmental consequences 

as described in Alternative A in Section 4.1.14.2. Baseline and projected average and total monthly flows 

for the Northern District WWTP and Agaña WWTP are shown in Tables 4.4.14-1 and 4.4.14-2. 

Table 4.4.14-1. Northern District WWTP Wastewater Flows 

Wastewater Impact 

Total Monthly 

Average Flow 

(MGd) 

Total  

Monthly Maximum 

Flow (MGd) 

% Increase 

Average Flow 

from Baseline 

Baseline 5.1 11.48 NA 

Notional Increase 1.49 2.78 NA 

   Direct
1
  0.04 0.09 1% 

   Indirect
2
 0.61 0.81 12% 

   Guam Civilian Growth 0.84 1.88 16% 

Total Future Flows (2028) 6.59 14.26 29% 
Notes:  1Direct includes only “project, or cantonment/family housing area, and new incoming Marine Corps personnel. 

2Indirect includes non-project, other DoD, and induced impacts, including ACE. NA = not applicable. 

Table 4.4.14-2. Agaña WWTP Wastewater Flows 

Wastewater Impact 

Total Monthly 

Average Flow 

(MGd) 

Total  

Monthly Maximum 

Flow (MGd) 

% Increase 

Average Flow 

from Baseline 

Baseline 5.4 10.8   

Notional Increase 2.11 3.67   

   Direct
1
  1.23 1.92 23% 

   Indirect
2
 0 0 0% 

   Guam Civilian Growth 0.88 1.75 16% 

Total Future Flows (2028) 7.51 14.47 39% 
Notes:  1Direct includes only “project, or cantonment/family housing, and new incoming Marine Corps personnel. 

2Indirect includes non-project, other DoD, and induced impacts, including ACE. 

The existing wastewater collection system at Barrigada cannot handle the increase in demand from the 

proposed action. The proposed wastewater collection system for Alternative D, as described in 

Section 2.4.4.4, has been developed to be independent of the existing Navy Barrigada wastewater 

collection system and should be able to handle the projected flows from the proposed action. The 

proposed wastewater collection system would extend off-base and connect to the GWA collection and 

conveyance system on Route 10. Proposed off-base improvements would include refurbishment of an 

existing GWA pump station, or construction of a new pump station and a new force main to tie into the 

GWA collection system along Route 8. Ownership of new off-base infrastructure connecting the proposed 

wastewater system to the GWA collection system would be given to the GWA. 

The Agaña WWTP and the Northern District WWTP cannot meet permit requirements for treatment of 

the projected maximum monthly wastewater flows derived from the proposed action and other sources. 

Therefore, they are unable to meet the current treatment requirements. Increasing the wastewater flow to a 

non-compliant treatment plant by the amounts shown in Tables 4.4.14-1 and 4.4.14-2 would be a 

significant impact. The DoD would assist GWA in identifying funding from federal agencies such as the 

DoD OEA, the DOI, and others for upgrades to the Northern District WWTP. Wastewater flow to Agaña 

WWTP from the preferred alternative is deemed negligible. Under this alternative, the increased 

wastewater flows to Agaña WWTP from the proposed action would be from indirect sources, from 

induced civilian growth, and would be less than 1% of the total projected flow. Therefore, consistent with 

impact assessment criteria in the SEIS, a less than significant impact to the wastewater flow to Agaña 
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WWTP is anticipated from the proposed action. It should be noted that the construction workforce would 

likely be located within the Northern District WWTP area under the preferred alternative. 

The FY 2014 NDAA directed the Secretary of Defense to convene the EAC in part to develop an 

implementation plan that will address public infrastructure requirements necessary to support the 

preferred alternative. The implementation plan will detail descriptions of work, costs, and schedules for 

completion of construction, improvements, and repairs to Guam public infrastructure affected by the 

realignment, including improvements and upgrades to the Guam wastewater system. Section 8102 of the 

FY 2014 Consolidated Appropriations Act (Public Law No. 113-76) appropriated $106.4 million to the 

Secretary of Defense, acting through the OEA, for civilian water and wastewater improvements on Guam. 

These funds will remain available until expended. 

The required improvements to treatment from the newly issued permits need to have an agreed upon 

timeline for implementation. Obtaining funding, performing design and construction, and bringing the 

new portions of the WWTP into operational status is a time-consuming endeavor and must be given a 

reasonable length of time for proper implementation. Ultimately, this is dependent upon the GWA and the 

USEPA reaching an agreement on a suitable implementation timeline. 

The GWA southern WWTPs (Agat-Santa Rita WWTP, Baza Gardens WWTP, Umatac-Merizo WWTP, 

and Inarajan WWTP) would not receive direct DoD wastewater flows from the proposed action, but 

would be indirectly affected to a small degree by the proposed action from indirect wastewater flows from 

the induced civilian growth as well as forecast organic civilian growth in the region. The increased 

wastewater flow from indirect impacts from the proposed action to the four southern GWA WWTPs is 

estimated to total a maximum monthly flow of 0.02 MGd (0.08 MLd); a small percentage of the total 

capacity of the plants. Upgrades to the GWA southern WWTPs are requirements under the 2011 Court 

Order, and planning and design are in progress. Due to the small flow increases from the proposed action 

and the induced civilian growth, the impact to the southern WWTPs would be less than significant. 

During construction of the proposed action less than significant impacts would result from potential 

service outages and sewage spills. The impacts for Alternative D are similar to those assessed for 

Alternatives A, B, C, and E. These impacts would be minimized through compliance with the DON’s 

utilities outage procedures and implementation of BMPs such as; coordination with utility providers and 

permitting agencies, and prior to excavation identifying existing underground utility lines through utility 

research, toning, or potholing. Other potential BMPs may include constructing sewers during low flow 

periods, by-pass pumping, and having pump trucks on stand-by. 

Other long-term operational impacts related to implementing the proposed action would include increases 

to power needs; operator staffing and training; sludge handling; fats, oils, and grease; and industrial 

wastewater. Potential mitigation measures to operation impacts may include the Marine Corps 

contributing to the GWA revenues for operations and maintenance as a new rate paying customer; 

payments of service development charges; the implementation of an on-base program to control fats, oils, 

and grease with grease traps; and pretreating industrial wastewater with oil-water separators or other 

applicable pretreatment systems. Thus, long-term, direct impacts during operations would be mitigated to 

less than significant. 

The significance of wastewater impacts for Alternative D would be significant but mitigable for both the 

Agaña and Northern District WWTPs and their collection systems. 
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Solid Waste 

The solid waste infrastructure for Alternative D as described in Section 2.4.4.4 has been developed to 

meet the requirements for the proposed action. The environmental consequences for the solid waste 

infrastructure associated with Alternative D are similar as for Alternative A, as provided in Section 

4.1.14.2 under Solid Waste. In the case of Barrigada; however, the C&D debris would mainly consist of 

concrete (from the planned demolition of the existing buildings at the former Nimitz Golf Course) that 

would be crushed and used as lower-grade aggregate.  

The new Layon Landfill is designed to account for the level of MSW projections from the 2010 Final 

EIS. Therefore, it has the capacity to accommodate the projected MSW for the reduced levels of the 

current proposed action. The reduction in the generation of solid waste under the current proposed action 

versus the 2010 proposed action is a beneficial effect, as this increases the life of the existing Layon 

Landfill. Therefore, there would be less than significant long-term direct and indirect impacts to the solid 

waste resources on Guam for Alternative D, both during construction and operation.  

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. 

Information Technology and Communications  

The proposed IT/COMM infrastructure for Alternative D, as described in Section 2.6, has been developed 

to meet the requirements for the proposed action. For the proposed cantonment area at Barrigada, there is 

no existing IT/COMM infrastructure; therefore, there would be no impacts to those users.  

For the proposed housing area at Barrigada, there are several existing DoD IT/COMM lines, but no 

commercial lines. The proposed housing area has been designed around those existing lines using the best 

available information on their locations. It is possible that these lines could be impacted during 

construction. Should the locations of these existing lines be different from available information, the lines 

might require relocation or the proposed development might require revisions to avoid the existing lines.  

Additional inter-base IT/COMM connectivity would be required, as described in Section 2.6. This 

includes the connection between AAFB and the existing Tata cable landing facility in southern Guam, 

which would require new rights of way along some southern roads, as well as the access road to the Tata 

facility. 

Therefore, long- and short-term direct impacts to existing IT/COMM infrastructure would be less than 

significant both during construction and in operation. 
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4.4.15 Socioeconomics and General Services 

 Affected Environment 4.4.15.1

The affected environment for socioeconomics and general services on Guam is presented for the entire 

island of Guam and does not vary by alternative. Because the affected environment does not vary by 

alternative, it is only presented one time, under Alternative A. A full description of the affected 

environment for socioeconomics and general services is presented in Section 4.1.15. 

 Environmental Consequences 4.4.15.2

The socioeconomics and general services impacts under Alternative D would be island-wide, direct and 

indirect, short- and long-term, and would be the same as described under Alternative A in Section 4.1.15. 

The population change associated with Alternative D would not likely put excessive strain on Guam’s 

public services and permitting agencies, and the estimated increases in GovGuam tax revenues would 

likely compensate for any increased demand that would occur. The economic impacts would be 

beneficial, leading to increased employment and standards of living, and impacts to Guam’s housing 

stock and availability would not bring about reactionary development, which could have otherwise lead to 

dislocations in the housing market. There is a potential for sociocultural impacts to occur, but the 

magnitude of the impacts could vary substantially based on policy and program choices yet to be made on 

how to address them. 

4.4.16 Hazardous Materials and Waste 

 Affected Environment 4.4.16.1

The current DoD ROI on Guam for hazardous materials and waste in this section includes the Barrigada 

property proposed for development of the cantonment, the former Nimitz Golf Course and the areas 

affected by off-site utilities development and DoD school expansions (see Section 2.4.4.6 in Chapter 2). 

There currently are no hazardous materials storage or hazardous waste accumulation sites located at 

Barrigada. 

Contaminated Sites 

Installation Restoration Program Sites 

One IRP site, Naval Computer and Telecommunications Station Western Pacific Site 14: Barrigada Golf 

Course landfill is located on the Barrigada parcel proposed for development under Alternative D (Figure 

4.4.16-1). This site is not currently active and land use restrictions may exist for the site. This site 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 3.6-3 Summary of Active Navy 

Environmental Restoration Sites in Central Guam, pages G-3-44 to G-3-49). In addition, the Barrigada 

Substation is located adjacent to the area proposed for development of cantonment/family housing under 

this alternative. This site is also a restricted/active IRP site. 

Military Munitions Response Program 

No MMRP sites were identified on the Barrigada/Nimitz Golf Course parcel proposed for development of 

cantonment/family housing under Alternative D.   



Figure 4.4.16-1
IRP Sites in the Vicinity of Barrigada Cantonment/Housing Alternative D
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Toxic Substances Management 

Currently, there are a few structures located on the portion of Barrigada proposed for development of the 

cantonment/family housing under this alternative. Any structure constructed prior to 1978 may contain 

LBP, ACM, and PCBs. Elevated levels of lead and PCBs associated with IRP sites may be present in site 

soils. 

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. 

 Environmental Consequences 4.4.16.2

Short-term construction impacts and long-term operational impacts to hazardous materials and waste 

under this alternative would be similar to those described under Section 4.1.16.2 of this SEIS. Hazardous 

materials and hazardous waste would be managed as described for AAFB, NWF, and Finegayan in 

Section 3.16 of this SEIS. Therefore, implementation of Alternative D would result in less than 

significant direct and indirect impacts to hazardous materials and waste. 

4.4.17 Public Health and Safety 

 Affected Environment 4.4.17.1

Notifiable Diseases 

The Affected Environment for notifiable diseases for Alternative D is the same as discussed in Section 

4.1.17.1 for Alternative A. 

Mental Illness 

The Affected Environment for mental illness for Alternative D is the same as discussed in Section 

4.1.17.1 for Alternative A.  

Operational Safety 

To protect the general public from intentional or accidental entry onto Barrigada, locked or manned gates 

are used where vehicle access is provided and a series of signs warning 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. 

Barrigada is largely used to support DoD communication high frequency transmitting activities. There is 

a large antenna field developed around an active transmitter facility. In addition, the Air Force Barrigada 

property is used to accommodate a NEXRAD weather facility. An EMR hazard safety zone has been 

established around the transmitter antennas to ensure the safety of workers and the public. 

Barrigada also supports field training exercises, military operations on urban terrain training in 

unoccupied housing units, and EOD/land demolition training. Open areas (former transmitter sites) 

provide command and control and logistics training; bivouac, vehicle land navigation, and convoy 

training; and other field activities. Land demolition training for location, excavation, identification, and 

neutralization of buried land mines involves teams locating inert land mines or Improvised Explosive 

Devices and then designating the target for destruction. These operations are insulated to an interior 

location of the installation and are sporadic based on variable training conducted by various branches of 

the military. Activities are conducted in accordance with SOPs to ensure the safety of both training 

participants as well as the public. 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Final July 2015 

4-388 

Environmental Health Effects 

Noise 

There are no current noise management issues associated with the existing operations at Barrigada. 

Details regarding current noise conditions at Barrigada are provided in Section 4.4.4.1. 

Water Quality 

Several water wells are situated within the Barrigada property boundary or are immediately adjacent to 

the installation. 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 contaminants 

are not introduced in these areas, 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 4.4.2.1 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 Barrigada 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 public and/or the 

environment. The MMRP focuses on identifying and removing MEC. One IRP site is situated within 

Barrigada. No MMRP sites have been identified on Barrigada. The IRP site includes Naval Computer and 

Telecommunications Station Western Pacific Site 14 (Barrigada Golf Course Landfill) situated north of 

the NEXRAD facility. Materials disposed at Site 14 include municipal refuse, possibly waste oil from 

motor pool activities, and debris generated during construction of the golf course (e.g., trees, shrubs, dirt, 

rocks). 

For Public Works Center Site 14, a Site Investigation was conducted and further investigation was 

recommended to assess the nature and extent of the identified contamination. The hazardous materials 

and waste section of this SEIS (Section 4.4.16) provides additional detail for the status of IRP and MMRP 

sites. 

Unexploded Ordnance 

The presence of UXO within Barrigada is not known. 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 cantonment and housing area at 

Barrigada is the intersection of Routes 8, 10, and 16 (approximately 1 mile [1.6 km] west of Barrigada). 

This intersection has been identified by GPD as an intersection with a high frequency of traffic incidents. 

However, traffic improvements were completed in 2012 in an effort to improve vehicle safety, these 

improvements included installation of a new traffic signal system that reduced congestion and 

channelized traffic. 
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 Environmental Consequences 4.4.17.2

Potential direct and indirect impacts on public health and safety from implementation of Alternative D 

would be similar to those discussed under Alternative A. 

Notifiable Diseases 

Potential increases in notifiable diseases for Alternative D would be the same as discussed in Section 

4.1.17.2 for Alternative A.  

Mental Illness 

Potential increases in mental illness for Alternative D would be the same as discussed in Section 4.1.17.2 

for Alternative A. 

Operational Safety 

To protect the general public from intentional or accidental entry onto Barrigada, locked or manned gates 

would continue to be used where vehicle access is provided and a series of signs warning unauthorized 

personnel not to enter the area would remain posted along the perimeter of the installation. Unauthorized 

personnel would not be allowed on the installation at any time. 

The primary operational activities that would occur within the cantonment and housing area include: 

 Administrative, supply, service, and maintenance functions for operational units. 

 Base support functions. 

 Unaccompanied personnel housing and related support functions (e.g., school, child development 

center, youth center). 

 Training functions (i.e., classroom instruction and non-live fire training). 

 Community support functions. 

Specific and documented procedures would be in place to ensure the public is not endangered by 

operations and training activities. Therefore, Alternative D would result in no direct or indirect impacts on 

public health and safety (resulting from operations and training activities). 

Electromagnetic Safety 

Use of Barrigada to support cantonment and housing requirements for relocated Marines would be 

conducted so that new developments 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 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. 

Construction Safety 

Because a health and safety program would be implemented for construction activities and the 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. 
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Environmental Health Effects 

Noise 

Potential short-term construction and long-term operational noise emissions associated with Alternative D 

would be similar to those discussed under Alternative A. Enforcement of OSHA guidelines for hearing 

protection for workers would be the responsibility of the construction contractor. The public would be 

excluded from entering construction areas. Therefore, short-term construction noise impacts on public 

health and safety would be less than significant. Long-term operational noise from activities occurring 

within the cantonment and housing areas would be similar to current noise levels. Therefore, overall 

direct or indirect impacts associated with noise to human health and safety would be less than significant. 

Water Quality 

Potential water quality impacts associated with Alternative D would be similar to those discussed under 

Alternative A. Groundwater withdrawal would likely increase. However, sustainability practices would be 

implemented to reduce the amount of groundwater needed. The resulting total annual groundwater 

production 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 and adjacent to 

Barrigada 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. Therefore, direct and 

indirect 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 direct impacts from hazardous substances for Alternative D would be similar to those discussed 

under Alternative A. The use, handling, storage, transportation, and disposition of hazardous substances 

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 investigations and/or remediation activities, as necessary, would continue in an effort to clean up past 

releases of hazardous substances and receive regulator concurrence that necessary actions have been 

completed to ensure the safety of the public. Site 14 is within the area potentially available for 

development of cantonment and housing. However, no building construction is proposed within the 

landfill area and no off-site population is nearby. Therefore, no health hazards have been identified. 

Because hazardous substance management and IRP investigative/cleanup activities would be conducted 

in accordance with applicable regulations and established BMPs and SOPs, no direct or indirect impacts 

on public health and safety are anticipated. 

Unexploded Ordnance 

Potential direct impacts from UXO for Alternative D would be similar to those discussed under 

Alternative A. 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 exposure to MEC, ESS documentation 

would be prepared that outlines specific measures that would be implemented to ensure the safety of 

workers and the public. BMPs would be implemented to identify and remove potential MEC items prior 

to the initiation of ground-disturbing activities. UXO personnel supervision would occur during earth-
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moving activities and MEC awareness training would be provided to construction personnel involved in 

grading and excavations prior to 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 prior to initiating construction 

activities and construction personnel would be trained as to the hazards associated with UXO, potential 

direct impacts from encounters with UXO would be minimized and less than significant. 

Traffic Incidents 

Potential long-term traffic incident increases for Alternative D would be similar to those discussed under 

Alternative A. The overall long-term potential for increased traffic incidents on Guam is small (5% 

increase [see Section 4.1.17.2]). A high crash frequency intersection is located approximately 1 mile (1.6 

km) from the Barrigada Main Gate entrance (Route 8/10/16 intersection). Traffic improvements were 

completed at this intersection in 2012 in an effort to improve vehicle safety. Improvements included 

installation of a new traffic signal system that reduced congestion and channelized traffic. New personnel 

would be alerted to the traffic hazards at this multi-intersection in an effort to raise awareness of the 

hazards of driving in the area. Because the overall potential long-term increase in the number of traffic 

accidents as a result of the increase in personnel would be minimal, there would be a less than significant 

impact on the health and safety of the citizens of Guam (from traffic incidents). 

4.4.18 Environmental Justice and the Protection of Children 

 Affected Environment 4.4.18.1

As described in Alternative A, Section 4.1.18, the affected environment for environmental justice and 

protection of children analysis is the entire island of Guam. Therefore, the affected environment for 

Alternative D is the same as for Alternative A. In addition, Alternative D is located in the northern area of 

the island, the same region as Alternative A. The villages of Dededo and Yigo are within this region. 

 Environmental Consequences 4.4.18.2

Potential impacts to environmental justice populations under Alternative D would be to noise, recreation, 

socioeconomics and general services (including health services), and public health and safety.  

Noise 

The potential impacts would be the same as Alternative A. 

Recreation 

Impacts are generally island-wide and would be the same as described for Alternative A. 

Socioeconomics and General Services 

Impacts are generally island-wide and would be the same as described for Alternative A, as would the 

identified measures to mitigate impacts. 

Public Health and Safety 

Impacts are generally island-wide and would be the same as described for Alternative A, as would the 

identified measures to mitigate impacts. 

  




