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4.3 ANDERSEN AIR FORCE BASE CANTONMENT/HOUSING - ALTERNATIVE C 

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

AAFB. Details about this alternative are provided in Section 2.4.4.3 and the proposed site is illustrated in 

Figures 2.4-8 and 2.4-9. 

4.3.1 Geological and Soil Resources 

 Affected Environment 4.3.1.1

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

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

Resources, Section 3.1.2 North, pages 3-14 to 3-15), which is summarized below for reference. 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 or identical to those described for 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, which is described in the 

analysis of environmental consequences for Alternative C below.  

AAFB is located on the northeastern portion of Guam’s limestone plateau. Existing geologic and soil 

conditions at the proposed AAFB Alternative C footprint are similar to those described in Section 4.1.1.1 

of this SEIS for Finegayan. Old (Barrigada) and young (Mariana) limestones comprise the bedrock 

(Figure 4.3.1-1). Similar to Finegayan, the porous limestone bedrock underlying AAFB is the geologic 

setting for sinkhole formation (see Section 3.1.1.1). Based on available topographic and field data, there 

are 28 features that have been preliminarily identified as sinkholes/depressions that may contain sinkholes 

in the Alternative C footprint. 

Elevations along the northern edge of the limestone plateau range from 295 to 590 feet (90 to 180 m) 

above MSL (Figure 4.3.1-2). At the edge of the plateau, steep cliffs give way to a narrow coastal lowland 

terrace that surrounds the plateau on the north, east, and west. Within the northern portion of the proposed 

Alternative C footprint (proposed cantonment), there is a very gradual downward slope from the edge of 

the plateau toward the southwest. In the southern portion of the Alternative C footprint (proposed family 

housing) from a high point of approximately 530 feet (160 m) MSL in the southwest, land slopes 

gradually downward to the west, north, and east. 

Approximately 40% of the soil in the Alternative C footprint is classified as Urban Land Complex, due to 

development for housing and recreational purposes. Guam Cobbly Clay Loam and Ritidian Rock Outcrop 

Complex soils cover the rest of the Alternative C footprint. Prime farmland soils, as defined by the 

USDA, are soils best suited to producing food, seed, forage, fiber and oilseed crops, are favorable for 

economic production and sustained high yield, and require minimal inputs of energy and result in the least 

damage to the environment (Young 1988). None of the soils in the proposed project area are identified as 

prime farmland by the USDA (Figure 4.3.1-2) (Young 1988). With respect to geologic hazards, 

conditions at Alternative C are similar to those described for Alternative A in Section 4.1.1.1. There are 

two mapped minor geologic faults in the western portion of the proposed Alternative C cantonment parcel 

(Figure 4.3.1-1).   



Figure 4.3.1-1
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Figure 4.3.1-2
Soils in the Vicinity of AAFB Cantonment/Housing Alternative C
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 Environmental Consequences 4.3.1.2

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 4.3.16.2 of this SEIS (Hazardous Materials and Waste). 

Construction 

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

with Alternative C would include the same activities as described for Alternative A. Under Alternative C, 

construction would occur over a larger area (Table 2.4-3 in Section 2.4-5 of this SEIS). Earthwork for 

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

3,088,000 yd
3
 (2,360,945 m

3
) of cut (excavation) and 2,485,700 yd

3
 (1,900,454 m

3
) of fill, resulting in a 

net of 602,300 yd
3
 (460,491 m

3
) of cut material available for use as needed. Alternative C would involve 

the lowest excavation volume of the five action alternatives. Alternative C would involve the lowest 

excavation volume of the five action alternatives. The Alternative C footprint does not include any 

substantial grade changes such as steep hills or canyons that would be leveled or filled. Similar to 

Alternative A, only relatively minor changes in grade are anticipated to provide a buildable surface for 

construction of buildings, parking lots, and roadways associated with Alternative C. Because construction 

for Alternative C does not involve major elevation changes, substantially alter the surrounding landscape, 

affect important geologic features, or diminish slope stability, there would be a less than significant direct, 

long-term impact to topography and slope stability, for the same reasons as discussed for Alternative A.  

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

geologic, soil, and seismic conditions. The same BMPs described for Alternative A would be 

implemented for Alternative C. No prime farmland is identified within the Alternative C project footprint. 

Therefore, under Alternative C, the construction impacts would be similar to Alternative A: less than 

significant direct short-term impacts to soils from erosion, and no direct or indirect impacts to agricultural 

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

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

indirect short-term impacts associated with geologic hazards would be less than significant.  

Under Alternative C, 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 C. 

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

Alternative A. 

Operation 

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

place at the AAFB parcel as under Alternative A, under similar geologic, soil and seismic conditions. 

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 C project footprint. The 

same erosion minimization measures, sinkhole BMPs and seismic design requirements described for 

Alternative A would apply to Alternative C. Therefore, with the operation phase of Alternative C there 

would be no impact to topography and slope stability, no direct or indirect impacts to agricultural soils, 

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

significant. 

Under Alternative C, 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 C. 

Therefore, under Alternative C, the operational impacts of these components would be similar to 

Alternative A. 

4.3.2 Water Resources 

 Affected Environment 4.3.2.1

The affected environment for water resources in the Alternative C 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). The affected environment for 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 4.1.2.1 of this SEIS. 

Surface Water 

As indicated in the 2010 Final EIS, there are no surface water resources in the AAFB project area. The 

sinkholes and depressions found at the AAFB site act as stormwater points of discharge. In addition, the 

use of deep injection wells for stormwater management was prevalent when AAFB was originally 

developed. Hundreds of these wells are located across the developed portions of the base including the 

family housing areas. These wells, like the sinkholes and karst fractures, potentially provide direct access 

to the underground aquifer that pose a risk of aquifer contamination (Figure 4.3.2-1). Existing impervious 

areas on the AAFB project area amount to approximately 270 acres (111 ha), or 15% of the proposed 

AAFB impacted area of 1,819 acres (587 ha). Storm runoff from impervious surfaces is currently directed 

via concrete lined culverts to underground injection control wells, which are permitted and regulated by 

GEPA. There are no 100-year or 500-year flood zones identified within the proposed AAFB impacted 

area (Figure 4.3.2-1). 

Groundwater 

As indicated in the 2010 Final EIS, AAFB overlies the northern portion of three groundwater basins: the 

Finegayan Basin under the western third of the base; the Agafa-Gumas Basin under the central portion of 

the base, which includes NWF; and the Andersen Basin under the eastern portion of the base. The AAFB 

SWPPP protects against groundwater contamination from recharge of stormwater runoff via 

approximately 100 dry wells that were drilled to facilitate the flow of stormwater into the underlying 

groundwater. The circumstances concerning the groundwater model developed by the USGS (USGS 

2013c), the current well production, and the existing GWA interceptor sewer system 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, nearshore waters at AAFB front Tarague Beach and the Pati Point 

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

The AAFB project area would be served by the Northern District WWTP, which discharges into the 

Philippine Sea near Tanguisson Beach (see description under Alternative A in Section 4.1.2.1 of this 

SEIS). 



Figure 4.3.2-1
Water Resources in the Vicinity of

AAFB Cantonment/Housing Alternative C
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Wetlands 

As indicated in the 2010 Final EIS, no wetlands were identified at the AAFB project area. 

 Environmental Consequences 4.3.2.2

Construction 

General construction impacts to water resources under Alternative C 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. Construction impacts associated with 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 

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

than significant impacts to groundwater for these common elements.  

In addition, there would be construction activities associated with the proposed cantonment/family 

housing at AAFB under Alternative C. Similar to Alternative A, Alternative C would occur in an area that 

does not contain any waters of the U.S. but would comply with the Construction General Permit, as 

described under Alternative A. 

Construction under Alternative C would result in the potential for short-term increases in stormwater 

runoff and erosion. However, through compliance with the Construction General Permit and Program 

SWPPP and implementation of a site-specific SWPPP and associated erosion control, runoff reduction, 

and sediment removal BMPs (see Table 4.1.2-2), these effects would be minimized and off-site transport 

of stormwater runoff would be unlikely unless during extreme weather events (i.e., typhoons). 

Specifically, the site-specific SWPPP would identify appropriate BMPs for the site that would serve to 

contain runoff and sediment on-site by reducing the flowrate 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 or 500-year flood zones and no surface 

waters are located within or near the proposed construction areas under Alternative C. Given compliance 

with the Construction General Permit and implementation of a Program SWPPP and site-specific 

SWPPP, off-site transport of stormwater runoff, sediment, or other pollutants would be unlikely. 

Therefore, construction activities associated with Alternative C would result in no impacts to surface 

waters. 

Groundwater 

Construction activities under Alternative C 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. 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.  
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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 C at AAFB would result in less than significant impacts to 

groundwater. 

Nearshore Waters 

General construction impacts to nearshore waters would be similar to those described under Alternative A 

in Section 4.1.2.2 of this SEIS. The AAFB cantonment/family housing alternative would be located at an 

approximate elevation of 500 feet (150 m) and between 0.2 and 0.5 mile (0.3 and 0.8 km) from nearshore 

waters (see Figure 4.3.2-1). Given compliance with the Construction General Permit and implementation 

of a Program SWPPP and site-specific SWPPP, off-site transport of stormwater runoff, sediment, or other 

pollutants would be unlikely (see discussion of BMPs under Construction). In addition, vegetative cover 

between the construction area and the edge of the steep cliffline and the shoreline would provide an 

additional buffer and protection from stormwater runoff or sediment reaching nearshore waters. Given 

adherence to the provisions of the Construction General Permit and implementation of BMPs, it is 

expected that stormwater runoff, sediment, or other pollutants would not discharge to nearshore waters.  

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

housing facilities under Alternative C would increase demand for wastewater treatment at the Northern 

District WWTP and disposal of generated wastewater. Due to the reduced population projection and 

related smaller increase in demand under the 2012 Roadmap Adjustments, this increase in wastewater 

discharge from the Northern District WWTP would be less than under the No-Action Alternative. 

However, as discussed in Section 4.1.14, Utilities in this SEIS, upgrades to the Northern District WWTP 

are already needed for the plant to achieve compliance with the treatment standards required by its current 

NPDES permit. 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. The significance of 

nearshore waters impacts resulting from implementation of Alternative C would be similar to that 

associated with implementing Alternatives A, B, and D. Mitigation for these impacts would be the same 

as described in Section 4.1.2.2 for Alternative A. 

Therefore, with the mitigation to upgrade the Northern District WWTP to treatment systems, the impact 

to nearshore waters could be beneficial in the long-term because the total volume of wastewater discharge 

from the Northern District WWTP 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. 
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Wetlands 

No wetlands are located in or near the construction areas associated with Alternative C. Therefore, 

construction activities associated with Alternative C would result in no impacts to wetlands. 

Operation 

Alternative C 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. Operation 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 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 and thus minimize potential impacts to downstream development, 

sensitive water resources, and ecology, as described under Alternative A in Section 4.1.2.2 of this SEIS. 

Alternative C would also be implemented in accordance with all applicable orders, laws, and regulations 

including the preparation and implementation of a SWPPP, SWMP, and SPCC Plans that would control 

runoff and minimize potential leaks and spills. 

Under Alternative C, the total impervious area on the AAFB project area would increase by 126 acres (51 

ha). This increase from 15% to 22% impervious area, for a total of 400 acres (162 ha), would result in an 

associated increase in stormwater runoff volume for each of the design storm events. Alternative C would 

result in increased runoff of 366 acre-feet (452,000 m
3
) and 512 acre-feet (632,000 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 the 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 

No surface waters are located in or near the Alternative C project area and the implementation of an 

appropriate and comprehensive stormwater management plan utilizing a LID approach would ensure that 

there would be no increase in off-site transport of excess stormwater runoff, sediment, or other pollutants 

for up to the 25-year design storm event. Therefore, Alternative C would result in no impacts to surface 

waters. 

Groundwater 

Under Alternative C, 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.  

Compared to Alternative A, there would be similar amounts of secondary limestone forest removed, as 

(i.e., approximately 1,100 acres [445 ha] for Alternative C vs. 1,000 acres [400 ha] for Alternative A) but 

less area would be converted to impervious area (i.e., approximately 126 acres [51 ha] for Alternative C 

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

impervious area under Alternative C 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 in 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. There would be significant but mitigable impacts to 

groundwater quality from increased flow through the deteriorating GWA interceptor sewer system. 

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, the 

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

NGLA; short-term, localized significant but mitigable impacts from groundwater extraction to the 

affected basin within the NGLA; and significant but mitigable impacts to groundwater quality from the 

increased flow through the deteriorating GWA interceptor sewer system. NGLA and short-term, localized 

significant but mitigable impacts to the affected basin within the NGLA. 

Nearshore Waters 

Under Alternative C, proposed operations would be in compliance with the stormwater runoff protection 

measures identified above that would ensure that there would be no increase in off-site transport of 

stormwater runoff, sediment, or other pollutants to nearshore waters for up to the 25-year design storm 

event. In addition, vegetative cover between the project area and the edge of the steep cliffline and the 

shoreline would provide an additional buffer and protection from stormwater runoff or sediment reaching 
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nearshore waters. Therefore, there would be no direct impacts to nearshore waters from stormwater runoff 

associated with increased impervious areas under Alternative C.  

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

WWTP for treatment and disposal of generated wastewater for the operation of cantonment/family 

housing at AAFB. The associated potential impacts and mitigation would be similar to those described for 

construction-related impacts. Refer to construction impacts for Alternative A for a detailed discussion of 

WWTP discharge impacts and mitigation. 

Wetlands 

No wetlands are located in or near the proposed operational areas under Alternative C. Therefore, 

operations associated with Alternative C would result in no impacts to wetlands. 

4.3.3 Air Quality 

 Affected Environment 4.3.3.1

Ambient air quality conditions around AAFB are affected primarily by various operational activities 

occurring at the base and associated stationary and mobile emissions sources. AAFB is considered a 

major stationary source that requires a Title V operating permit. AAFB is also classified as a Prevention 

of Significant Deterioration source, based on the level of potential pollutants it may emit. AAFB was 

issued a Title V Permit to Operate on November 19, 2009 that will expire on November 18, 2014. The 

issuance of the permit is based on the Title V permit application dated July 2007 and additional 

information submitted. Activities associated with the Title V permit include the operation of six external 

combustion units (e.g., boilers), 111 internal combustion units (e.g., emergency generators), 22 fuel 

storage tanks, 1 concrete crusher, 1 rock crusher, and a landfill facility. A planned wood waste air curtain 

incinerator and a concrete batch plant are also included in the permit. Table 4.3.3-1 summarizes total 

emissions from the sources in the Title V permit. 

Table 4.3.3-1. AAFB—Stationary Source Permitted Emissions  

Total Tons per Year  

SO2 CO PM10 NOx VOC HAPs 

525 184 49.6 801 47.5 0.995 

Legend:  SO2 = sulfur dioxide; CO = carbon monoxide; PM10 = particulate matter (<10 microns); NOx= nitrogen 

oxides; VOC= volatile organic compounds; HAPs= hazardous air pollutants. 

Notes:  Stationary sources include fuel tanks and fuel facilities. 

Source:  USEPA 2013.  
 

Mobile source emissions are a major component of AAFB’s total emissions. On-site mobile emission 

sources include aircraft, aircraft ground support equipment, private- and government-owned on-road 

vehicles, and traffic along major highways such as Routes 1, 3, and 9. 

 Environmental Consequences 4.3.3.2

Construction 

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

Table 4.3.3-2. Annual direct emissions would be well below the significance criterion of 250 tpy, as 

shown in Table 4.3.3-2. 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. 
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Table 4.3.3-2. AAFB 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 0.1 0.0 0.0 0.1 0.0 19.4 

2018 0.2 9.2 0.6 0.5 7.1 0.9 1585.8 

2019 0.6 39.1 2.4 2.1 30.4 4.0 6739.6 

2020 0.3 15.4 0.9 0.8 12.0 1.6 2655.0 

2021 0.5 30.3 1.8 1.6 23.5 3.1 5219.8 

2022 0.5 30.8 1.9 1.7 23.9 3.2 5309.9 
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. 

Under Alternative C, the maximum emissions year on-site for annual PM levels predicted are slightly less 

than under Alternative A (see Table 4.1.3-2) (i.e., 2.4 tpy as compared to 2.8 tpy for PM10 under 

Alternative A). Therefore, the short-term on-site hot-spot PM impacts around construction sites would be 

anticipated as less or similar to those under Alternative A that are shown in Table 4.1.3-3. 

As explained in Section 3.3.3, Alternative A is anticipated to have the greatest truck emissions impacts 

along the truck routes. Off-site on-road vehicle CO, PM, and MSATs hot-spot impact concentrations for 

Alternative C would be similar in magnitude to those predicted for Alternative A (Section 4.1.3.2) at the 

analyzed intersections according to similar traffic patterns. Tables 4.1.3-3 and 4.1.3-4 show 

concentrations for PM and CO during the construction period in comparison to their respective NAAQS. 

The predicted levels of PM and CO are well below the NAAQS resulting in less than significant short-

term PM and CO impacts. Similarly, Tables 4.1.3-6 and 4.1.3-7 show off-site concentrations for MSATs 

as compared to cancer and non-cancer risks. 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 (see Table 4.1.3-6). 

Therefore, the 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 

(see Table 4.1.3-7). Therefore, the project impacts of all non-carcinogenic MSATs are also considered 

acceptable. 

Operation 

Major Stationary Sources 

Because AAFB is a Prevention of Significant Deterioration source, a permit modification could be 

required as a result of the proposed project. This determination would be made during the final design 

stage to ensure that the development on AAFB would be in compliance with applicable regulatory 

requirements. 

Mobile Sources 

A comparison of traffic congestion conditions, in terms of delay and Level of Service, at these analyzed 

intersections under Alternative C and Alternative A is provided in Table 4.3.3-3. The congestion 

conditions under Alternative C would be comparable to Alternative A. Given the low levels of CO and 

MSATs impact concentrations predicted under Alternative A, the hot-spot impact of off-site on-road 

vehicle CO and MSATs emissions during operational years would be similar for this alternative as for 

Alternative A based on the traffic conditions at the intersections analyzed for this alternative. Based on 

these findings, long-term operational phase air quality impacts under Alternative C are considered less 

than significant. 
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Table 4.3.3-3. Comparison of Traffic Congestion Conditions (Operations Year 2030) 

Site 

# 

Worst-case Intersection in 

Northern, Central, and 

Southern Guam 

Alternative C  Alternative A  

Delay 

(second) 

Level of 

Service 

Delay 

(second) 

Level of 

Service 

1 Route 3/9/Chalan Santa Anita 22.7 C 34.5 D 

2 Route 1 / Route 3 73.9 E 90.1 F 

3 Route 16 / Route 27 161.9 F 159.0 F 

4 Route 1 / Route 14A >180.0 F > 180.0 F 

5 Route 10 / Route 15 36.2 D 34.6 C 

6 Route 1 / Route 2A 23.2 C 23.2 C 

4.3.4 Noise 

 Affected Environment 4.3.4.1

As with Alternatives A and B, the quantified noise impacts around AAFB from the 2013 AAFB AICUZ 

Study are used as the baseline noise levels for Alternative C. Figure 4.1.4-1 (see Section 4.1.4) shows the 

noise contours for the 65, 70, 75, 80, and 85 dB DNL contours and Table 4.1.4-1 (see Section 4.1.4) lists 

the corresponding amount of affected acreage. 

In the vicinity of AAFB, noise contours extend off-base to the south and west, and there are populated 

areas currently within the noise contours up to 70 dB DNL as described in the 2013 AAFB AICUZ Study 

(Pacific Air Force 2013). Along the AAFB boundary, noise levels range from approximately 65 to 75 dB 

DNL in line with the end of the runway and dropping back down to below 65 dB DNL near both on- and 

off-base housing east of the Route 15 family housing gate. 

 Environmental Consequences 4.3.4.2

Construction 

Under this alternative, the cantonment would be located on AAFB between the landfill and the Marine 

Corps ACE at the north ramp. Construction activities for the cantonment would occur approximately 

1,000 feet (304 m) from the nearest residence. Noise in this area due to construction would be 

approximately 59 dB Leq and well below the short-term evaluation threshold criterion of 75 dBA.  

Marine Corps family housing under this alternative would replace existing Air Force family housing in 

the area currently used for Air Force family housing. The existing (as well as proposed) housing abuts the 

property line and civilian housing south of the boundary abuts the property line from the south side. As a 

result, the proposed construction would be within 150 feet (46 m) of residences adjacent to AAFB 

housing. For Alternatives A and B, it was assumed that construction noise generated by operating ten 

pieces of heavy equipment would approximate the maximum potential adverse effects. However, for 

Alternative C, ten pieces of heavy equipment physically cannot operate at the same location 500 feet (46 

m) at the same time relative to a receptor. For this alternative, a construction scenario involving five 

pieces of heavy equipment operating at 150 feet (46 m) and five operating at 200 feet (61 m) is used.  

Under this scenario, noise levels would be at 74.8 dBA Leq, above the USEPA threshold guideline of 70 

dBA Leq. The 70 dBA Leq threshold is used in this case because the construction would occur in areas 

with an ambient noise level greater than 60 dBA DNL. Although this represents the maximum potential 

adverse effect, it would be physically difficult to operate this many pieces of heavy equipment in such 

tight proximity to each other. However, similar to Alternatives A and B, the construction schedule for 

proposed action implementation would be spread out. Sequencing work tasks that allows only one or two 
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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 20 homes housing 

about 75 people would be affected by noise from the family housing construction. As cantonment/family 

housing construction noise would be short-term and below the construction threshold guideline, short-

term construction noise impacts resulting from implementation of this alternative would be less than 

significant.  

Long-term direct and indirect 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. From the perspective of an individual receptor along the southern boundary of AAFB, 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 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 center of the cantonment area construction activities would be located approximately 4,000 feet 

(1,220 m) from the AAFB boundary along Route 9. Long-term noise from the cantonment facilities 

would generate levels of approximately 50.4 dBA. Noise levels due to AAFB aircraft operations in the 

residential area near Route 9 are less than 65 dBA DNL. Because the difference in noise levels exceed 10 

dBA, the greater noise level dominates the noise environment and the long-term construction noise would 

not alter existing noise levels in the area. Therefore, long-term noise levels due to cantonment 

construction would be less than significant. 

The center of the family housing would be approximately 1,700 feet (518 m) from the southern boundary 

of AAFB and long-term noise levels would be about 58 dBA and well less than the FICUN criteria. 

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

Alternative C.  

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 

Similar to Alternatives A and B, long-term noise impacts due to operation of the cantonment/family 

housing areas at AAFB would be considered less than significant. Aircraft noise generated by aircraft 

operating at AAFB would continue to affect family housing on AAFB. The proposed housing areas on 

AAFB would be located just outside the 65 dBA DNL noise zones with approximately the same amount 

of area in each zone. Details regarding compatibility are provided in Section 4.3.6.2, Land Use, of this 

SEIS.  

Upon full buildup after construction has completed, the steady-state noise generating activities at AAFB 

would be primarily due to the ongoing aircraft noise. Traffic noise around AAFB would be less than the 

other cantonment options because there are three primary access roads to AAFB, Route 3/9, Route 1, and 

Route 15 and an extensive network of roads on-base. Most affected noise receptors identified in the 2010 
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Final EIS (Volume 6, Chapter 8: Noise, Section 8.6.6.2, pages 8-49 to 8-51) affected by noise levels 

above 66 dBA could be reduced to below 66 dBA and compliant with the GDPW transportation standards 

because traffic and resulting noise would only increase about 50% compared to the increase described in 

the 2010 Final EIS. Noise mitigation improvement such as sound walls would be constructed under the 

2010 Final EIS reducing noise impacts in areas that are reasonable and technically feasible. Consequently, 

direct, long-term noise impacts under Alternative C would be less than significant. 

4.3.5 Airspace 

 Affected Environment 4.3.5.1

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

live fire training functions (see Section 2.2.1). 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 4.3.5.2

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. 

4.3.6 Land and Submerged Land Use 

 Affected Environment 4.3.6.1

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

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

Affected Environment, pages 8-19 to 8-25), and is summarized below for reference.  

As shown in Figure 4.3.6-1, AAFB and the adjacent submerged lands are federally owned. In summary, 

there are three main areas of AAFB that are aligned east to west. These are the Main Base to the east, the 

MSA in the center, and NWF to the west. The proposed action would largely be located within the Main 

Base and this is the focus of the land use discussion. The Air Force operational facilities are focused 

around the airfield that is centrally located within the Main Base. Air Force housing and community 

support are located in the southeast portion of the Main Base. There are land use constraints that affect the 

Main Base, ESQD arcs associated with the MSA, the accident potential zones (APZs) and noise contours 

associated with the Main Base airfield, and the training range SDZs (Figure 4.3.6-1).  

The off-base community land use south of Main Base family housing and community support is 

residential and the planned land use continues to be residential. There is a strip of open space along the 

eastern coastline of AAFB that extends south into the off-base community. The 70 dBA noise contour and 

APZ generated at the AAFB airfield extend off-base into an area of low-density residential development 

and open space. The planned land uses within the APZ and noise contour are Park/Open Space and 

Agriculture. Village Center is the designated land use for the current residential community located south 

of the western portion of Main Base. 

 Environmental Consequences 4.3.6.2

Land use impacts are addressed in this section. Land ownership impacts are addressed in Section 4.3.15, 

Socioeconomics and General Services. 
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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 

The proposed action is generally restricted to AAFB Main Base (except for some education facilities and 

utility improvements). All cantonment alternatives require water well development on AAFB. The 

proposed well area is between the MSA and Route 3A in the vicinity of other water wells. There are 

ESQD arcs that encumber the area. The siting of the water wells was coordinated with AAFB planners. 

No impacts to land use were identified.  

There would be no land use impacts on submerged lands adjacent to AAFB.  

The proposed off-base utilities common to all alternatives are as described under Section 4.1.6. In 

addition to the DoDEA High School expansion common to all alternatives, this alternative proposes 

repurposing the Andersen Middle School as an elementary school and constructing a new middle school 

at AAFB. The education facilities would be compatible with surrounding community support land uses 

and would have no impact on adjacent land use. 

The off-base utility improvements specific to this alternative are limited to upgrading the existing sewer 

along Route 9. There would be no impact on land use resulting from the off-base utility improvements. 

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. 

The proposed family housing would require redevelopment and expansion of existing military housing in 

the southeastern portion of Main Base adjacent to the installation boundary. There would be a long-term 

loss of open space for the cantonment development and a long-term increase in development density in 

the housing area. 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 less than significant direct impacts on land use 

in the adjacent civilian community. The proposed family housing is consistent with existing land use 

planning for AAFB. However, as stated in Section 4.3.4.2, Noise, aircraft noise generated by aircraft 

operating at AAFB would affect family housing on AAFB. The proposed housing would replace the 

existing housing in the same vicinity. 

DoD Guidance discourages housing in areas above 65 dBA DNL and strongly discourages development 

in 70 dBA or greater. When these constraints are unavoidable, houses may be allowed with the 

incorporation of noise level reduction design features. Noise level reduction of 25 dBA would be required 

for 65-69 dBA DNL and 30 dBA for 70-74 dBA DNL, no noise level reduction is required for 60-64 dBA 

DNL (DOD 2011). The long-term impact of the existing noise levels at AAFB on the proposed housing 

would be less than significant.  

The proposed family housing at AAFB is consistent and compatible with adjacent off-base existing and 

planned residential land use to the south. 
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The proposed cantonment is located west of the AAFB airfield. The area sited for the cantonment is 

within Operational Land Use for the Airfield Environment that includes munitions routes from the MSA 

to the airfield (see Figure 4.3.6-1). This alternative would limit the future expansion potential of the Air 

Force operational mission. The proposed action would be located in the interior of the Main Base and 

would have no impact that would extend off-base. The existing AAFB land use encumbrances on the 

community would remain (see Section 4.3.4, Noise). 

There would be no new access restrictions imposed on the public under this alternative and no impact on 

access was identified. Alternative C would have less of an impact on land use resources compared to 

Alternative B.  

4.3.7 Recreational Resources 

 Affected Environment 4.3.7.1

Most of the recreational environment in and around Alternative C has not changed from that described in 

the 2010 Final EIS. Recreational resources along the coastal area include scenic vistas, Guam NWR 

Overlay, trails, beaches and parks, and Pati Point Marine Preserve. Recreational resources at AAFB are 

subject to the same access requirements as other on-base facilities and are therefore restricted to 

installation personnel and guests. One notable change is the hunting areas on-base. Currently, the areas 

immediately south of NWF, now known as A1, A2, A3, and A4, are the only hunting areas open on-base 

and allow for archery hunting only (JRM 2013). 

A list of recreational resources at AAFB is contained in the 2010 Final EIS (Volume 2, 

Chapter 9: Recreational Resources, Section 9.1.2.1: Affected Environment, pages 9-1 to 9-3). 

Recreational resources found on-base continue to have access restricted to base personnel and guests 

only. However, future access may change under the 2011 PA with JRM as part of the 2010 Final EIS. 

Comprehensive descriptions of recreational resources near AAFB are contained in the 2010 Final EIS 

(Appendix G, Volume 9, Chapter 1, Recreational Resources, Section 1.2.1: Andersen AFB, page G-1-1 to 

G-1-2). Table 4.3.7-1 identifies the recreational resources near Alternative C. 

For this SEIS, uses and geographical areas of proposed development at AAFB are slightly modified from 

those analyzed in the 2010 Final EIS. These modifications do not result in changes to the recreational 

environment at or near AAFB. Alternative C divides development into two distinct areas, both located 

inland from the shore and on the eastern half of the base. The housing area would be constructed and/or 

replaced contiguous to Palm Tree Golf Course on the southeastern edge of the base. This golf course is 

not open to the public. The cantonment area would be located closer to the center of AAFB and just 

southwest of the main base airfield. The addition of approximately 5,000 Marines and approximately 

1,300 dependents would put pressure on the existing recreational facilities at AAFB. As part of a Marine 

Corps base development, outdoor playing fields, a fitness center, a recreational center, an 

auditorium/theatre, and a youth center would all be constructed to accommodate the needs of the Marines 

and their dependents. 
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Table 4.3.7-1. Recreational Resources within the Vicinity of Alternative C 

Recreational Resource  
Public Access (Current Status - Future access may change under 

the 2011 PA with JRM as part of the 2010 Final EIS) 

Beaches (Tarague Basin)  

Tarague Beach, Sirena Beach, Scout Beach 
Installation personnel and guests only. 

Tarague Beach - Open to the public.  

Picnic Sites  

Picnic Sites (Family and Individuals)  
Installation personnel and guests only. 

Limited picnic sites open to the public.  

Picnic Sites (Large Groups >20) Installation personnel and guests only. 

Camping Area (Tarague Basin) 

Tarague Beach Campsites; Sirena Beach  Installation personnel and guests only. 

Scout Beach Campsites Area open only to scouting groups. 

SCUBA Diving and Swimming  

Tarague Beach and Sirena Beach  

Installation personnel and guests only to shoreline access for 

swimming only; no shoreline access for SCUBA diving; boat 

access to dive sites only).  

Pati Point Public boat access to dive site only, beyond the reef margin. 

Hunting  

Game Hunting (Feral Pigs and Deer) Installation personnel and guests only. 

Fishing (Shoreline Pole and Line)  

Guam NWR 
Access generally open; restricted public access requires hunting 

license and special access permit within manageable quotas. 

Ritidian Unit of Guam NWR Open to the public. 

AAFB Tarague Basin (Tarague Beach to Pati 

Beach, except inside designated swimming 

areas) 

Installation personnel and guests only. 

Nature Activities  

Hiking Trails 
Installation personnel and guests only. 

Open to public in Ritidian Unit of Guam NWR. 

Scenic Drives/Overlooks  

Tarague Beach Road; Ritidian Point Overlook Open to the public at Ritidian Unit of Guam NWR. 

Nature Interpretive Centers  

USFWS Nature Center at Ritidian Unit Open to the public.  

Parks  

Guam NWR  
Installation personnel and guests only. 

Open to public at Ritidian Unit of Guam NWR. 

Pati Point Natural Area Installation personnel and guests only. 

 Environmental Consequences 4.3.7.2

Construction 

The short-term increase of construction-related vehicles on roads may cause delays to persons accessing 

recreational areas. Staged construction equipment would not obstruct access to, or the use of, the 

recreational resources, but would inconvenience resource seekers (i.e., potential detours, longer waits, and 

other similar nuisances). Therefore, short-term less than significant direct impacts to recreational 

resources would be anticipated.  

Operation 

Impacts would be similar to those discussed in the 2010 Final EIS. Similar to the 2010 Final EIS, an 

analysis was made assuming that incoming Marines and dependents would use the recreational resources 

at AAFB wherever the cantonment/family housing would be constructed. Impacts would be less than 

those impacts anticipated in the 2010 Final EIS due to the significantly reduced number of users. 
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Recreational resources at AAFB, including swimming at Tarague Beach and Sirena Beach, may be near 

carrying capacity. The long-term addition of potential users could result in further congestion of 

recreation resources at AAFB and other sites on Guam. However, the construction of recreational 

facilities described in Section 4.3.7.1 of the 2010 Final EIS would ensure that the addition of 

approximately 5,000 Marines and approximately 1,300 dependents to AAFB would not accelerate the 

deterioration of the existing recreational resources at AAFB and other sites on Guam. Therefore, direct 

and indirect long-term impacts to recreational resources would be less than significant. 

Alternative C would have a substantially reduced level of impact compared to Alternative D, since it does 

not have any significant impacts to recreational resources. 

4.3.8 Terrestrial Biological Resources 

 Affected Environment 4.3.8.1

The affected environment for terrestrial biological resources associated with the AAFB cantonment and 

housing alternative (Alternative C) is consistent with the affected environment description in the 2010 

Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.3.1: Andersen AFB, 

pages 10-16 to 10-31), and is summarized below for reference. This description of the affected 

environment is supplemented and updated with new information regarding biological surveys within the 

project areas conducted after the 2010 Final EIS. 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 terrestrial biological resources, but it would reduce some potential impacts to 

terrestrial biological resources as described in the analysis of environmental consequences for Alternative 

C below. In addition, the biological resources affected environment described in this section includes 

areas associated with the development of infrastructure common to all alternatives (e.g., off-site utilities). 

Vegetation Communities 

Vegetation communities on AAFB have been mapped in detail (AAFB 2008b). This mapping was field- 

verified in 2012 for changes in the occurrence of vegetation communities in that portion of AAFB 

proposed for use as the cantonment and housing area under Alternative C (see Figure 4.1.8-2). The 2008 

mapping was found to accurately represent current vegetation communities in the project areas 

(NAVFAC Pacific 2013a). Descriptions of the vegetation community types can be found in the 2010 

Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.3.1: Andersen AFB, 

pages 10-16 to 10-19). Vegetation communities in other areas required to support the proposed 

cantonment and housing (e.g., utility corridors) are shown in Figure 4.1.8-2. The mapped community 

types in these areas have not changed since the 2010 Final EIS. Utility corridors shown on Figures 

4.1.8-2, 2.3-5, and 2.3-12 follow roadways, are in high-use areas on developed land, or are in areas with 

small amounts of herbaceous-scrub vegetation. 

Terrestrial Conservation Areas 

Much of the undeveloped area of AAFB is within the established Overlay Refuge (see Figure 4.1.8-3). 

Additional information on Overlay Refuge lands and other terrestrial conservation areas on AAFB within 

the vicinity of the impacted areas of Alternative C (e.g., HMU) is provided in Section 3.8.1.2 of this SEIS 

and the 2010 Final EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.1.3: 

Special-Status Species, pages 10-8 to 10-9).  
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Wildlife - Native Species  

The presence of migratory birds and other native wildlife species on AAFB applicable to this alternative 

was described previously in Section 4.1.8.1.  

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

One federal ESA-listed (Mariana fruit bat) and two proposed endangered species (Mariana eight-spot 

butterfly and Eugenia bryanii) occur within the proposed project areas in central and eastern AAFB 

(Table 4.3.8-1 and Figure 4.1.8-5). Although “suitable habitat” for special-status species is present within 

the Alternative C 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).  

A brief summary of each species is provided below, including new information about each species within 

the project area since the completion of the 2010 Final EIS. Further detail is provided in the 2010 Final 

EIS (Volume 2, Chapter 10: Terrestrial Biological Resources, Section 10.1.3.1: Andersen AFB, pages 10-

24 to 10-31). 

Table 4.3.8-1. Distribution of Special-Status Species in Central and Eastern AAFB  

Name 
Status* 

Habitat 
Known 

to Occur† 
Comments* 

ESA
(d)

 Guam
(j)

 

Mammals     

Mariana fruit  

bat(a, c, m, r, s, t, z) 
T E 

Limestone forest, coastal 

forest, and coconut 

plantations. 

Yes 

Few individuals occur throughout 

AAFB; no known colonial roost sites; 

recovery habitat present. 

Birds     

Mariana swiftlet(a, m) E E 

Limestone cliffs with caves 

for roosting and nesting; 

forages over forest and 

grasslands. 

No 

NR; One nest/roost cave at Ritidian 

Point that was abandoned in late 

1970s. 

Mariana crow
(u, z)

 E E 

All forests with a 

preference for native 

limestone forest. 

No 

Extirpated from Guam – last seen on 

AAFB in 2012; recovery habitat 

present. 

Guam rail
(w, z)

 E E 

Secondary habitats, some 

use of savanna and 

limestone forests. 

No 
Extirpated from the wild on Guam 

by 1985; recovery habitat present. 

Guam Micronesian 

kingfisher
(v, z)

 
E E 

Forest and scrub with a 

preference for native 

limestone forest. 

No 
Extirpated from the wild on Guam 

by 1988; recovery habitat present. 

Micronesian  

starling(a, k, m) 
- E 

All habitats but higher 

density in developed areas. 
Yes 

Present in the housing area and 

occasionally observed throughout 

AAFB. 

White-throated ground 

dove(b, m, n) 
- E 

Prefers native limestone and 

ravine forests 
No Rare observations within the MSA. 

Reptiles     

Green and  

hawksbill sea turtles(a, m) 

T 

E 

T 

E 

Suitable beaches for basking 

and nesting. 
No Only occur on Tarague beach. 

Slevin’s skink(aa) PE E 

Within leaf litter in mid-

elevation closed humid and 

montane forests. 

No 

NR during 2010 and 2012 surveys. 

Slevin’s skink has not been recorded 

on Guam since 1945 and is believed 

to be extirpated from Guam.  

Moth skink(j, k, l, m) - E 
Forest areas with large tree 

trunks. 
Yes 

Reported in 2009 at one location in 

proposed utilities area. 
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Table 4.3.8-1. Distribution of Special-Status Species in Central and Eastern AAFB  

Name 
Status* 

Habitat 
Known 

to Occur† 
Comments* 

ESA
(d)

 Guam
(j)

 

Pacific slender-toed 

gecko(j, k, l, m) 
- E Forest edge. No Observed in the HMU. 

Invertebrates 

Mariana eight-spot 

butterfly(h, i, k, m, n, o, aa) 
PE - 

Intact limestone forest with 

host plants. 
Yes 

Host plants, eggs and larvae observed 

in Tarague Basin during 2013 surveys 

of project areas. 

Mariana wandering 

butterfly
(o, x, aa)

 
PE - 

Larvae feed on one known 

host plant species found in 

native limestone forest 

habitat. 

No 

Has not been seen on Guam since 

1979 and considered extirpated; single 

remaining population occurs on Rota, 

CNMI; host plants observed within 

impacted areas of AAFB. 

Guam tree snail(a, e, m, o, aa) PE E 

Cool shaded forested areas 

with high humidity. 
No 

NR in impacted areas; not observed 

during 2013 surveys of project areas; 

observed in Tarague Basin during 

2011 surveys. 

Humped tree snail(a, f, m, aa) PE E 

Fragile tree snail(a, g, m, aa) PE E 

Plants     

Serianthes  

tree(a, b, c, m, p, z) 
E E Limestone and ravine forests. No 

NR in impacted areas; recovery 

habitat present. 

Heritiera tree(a, b, m, aa) PE E Limestone forest. No 

NR in impacted areas; scattered 

groups of trees in eastern cliffline 

areas and in the central portion of the 

base. 

Tabernaemontana 

rotensis(l, m, q) 
PT SOGCN Native limestone forest. Yes Present within impacted areas. 

Cycas  

micronesica(b, i, k, y, aa) 
PT SOGCN 

Limestone areas, ravine 

forests, and savanna 

summits. 

Yes 

NR during 2010 and 2012 surveys; 

individuals observed adjacent to 

impacted areas during previous utility 

project. 

Bulbophyllum 

guamense(aa) 
PE - Lowland/limestone forests. No 

No known individuals within project 

areas.  

Eugenia bryanii(aa, bb) PE - 

Windy exposed coastal 

clifflines in 

lowland/limestone forests. 

No 

Currently, E. bryanii is known from 6 

occurrences on Guam. One individual 

was observed in July 2014 to the west 

of the AAFB flightline. 

Maesa walkeri(aa) PE - Lowland/limestone forests. No 
No known individuals within project 

areas.  

Nervilia jacksoniae(aa) PE - Lowland/limestone forests. No 
No known individuals within project 

areas.  

Psychotria malaspinae(aa) PE - Lowland/limestone forests. No 
No known individuals within project 

areas. 

Solanum guamense(aa) PE - Lowland/limestone forests. No 
No known individuals within project 

areas.  

Tinospora homosepala(aa) PE - Lowland/limestone forests. No 
No known individuals within project 

areas. 

Tuberolabium 

guamense(aa) 
PE - Lowland/limestone forests. No 

No known individuals within project 

areas. 
Legend: - = not listed, E = endangered, NR = not reported, PE = proposed endangered, PT = proposed threatened, T = threatened; SOGCN = Species of 

Greatest Conservation Need. †Occurrence within AAFB cantonment/family housing or utility project areas. 
Sources: (a)Wiles et al. 1995; (b)GDAWR 2006; USFWS (c)2010a, (d)2011, (e)2012a, (f)2012b, (g)2012c, (h)2012d; (i)NAVFAC Pacific 2013a; (j)GovGuam 

2009; NAVFAC Pacific (k)2010a, (l)2010b; (m)JRM 2013; (n)NAVFAC Marianas 2013b; (o)UoG 2014; (p)USFWS 1994; (q)UoG 2007; (r)JRM et al. 

2012a; (s)JRM et al. 2012b; (t)AAFB 2008b; (u)USFWS 2005; (v)USFWS 2008; (w)USFWS 2009b, BirdLife International 2013; (x)USFWS 2012e; 
(y)NAVFAC Marianas 2013a; (z)USFWS 2010b; (aa)USFWS 2014a, 2014b; (bb)Personal communication from J. Farley, NAVFAC Marianas, to R. 

Spaulding, Cardno, regarding Eugenia bryanii observation at AAFB, October 29, 2014.  
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MARIANA FRUIT BAT. The occurrence of this species on AAFB is described in Section 4.1.8.1 and 

observations are shown on Figure 4.1.8-5. Fruit bat recovery habitat was described by the USFWS in the 

BO for the Guam and CNMI Military Relocation (USFWS 2010a) and includes the following vegetation 

types (based on vegetation mapping by the USFS [2006]) for foraging, roosting, and breeding: limestone 

forest, coconut plantation, ravine forest, and groves of Casuarina equisetifolia. Fruit bat recovery habitat 

is found within proposed project impacted areas associated with Alternative C (see Figure 3.8.3-1). 

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

(JRM et al. 2012a, 2012b). 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). 

MARIANA SWIFTLET. Although AAFB contains potentially suitable swiftlet foraging habitat, the only 

known occupied nest/roost caves on Guam are located on NAVMAG more than 20 miles (32 km) south 

of AAFB. A previously used Mariana swiftlet nest/roost cave is known from Ritidian Point approximately 

2 miles (3.2 km) north of the proposed Alternative 3 and support areas; this cave was abandoned by the 

late 1970s (USFWS 1991). Given that swiftlets forage within 1-3 miles (1.5-5 km) of their nest/roost 

caves (Jenkins 1983), it is highly unlikely that individuals from the only known population on Guam 20 

miles (32 km) away would occur within AAFB. Therefore, as the Mariana swiftlet is not found within the 

impacted areas associated with Alternative C, this species is not addressed further. 

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. Crows in northern Guam used primary limestone forest 

for nesting, with nests exclusively in native trees. They have been observed foraging in both primary and 

secondary limestone forests and tangantangan (USFWS 2005). Crow recovery habitat is found within 

proposed project impacted areas on Finegayan and in support areas on AAFB and adjacent lands (see 

Figure 3.8.3-1). 

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 C 

includes secondary limestone forest, herbaceous scrub, coconut forest, 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 2008b). Kingfishers utilized a 

wide variety of habitats including primary and secondary limestone forest, strand forest, coconut forest, 

edge habitats, and forest openings, but mature forests with tree cavities suitable for nesting may be an 

important requirement for kingfisher reproduction (USFWS 2008b). Kingfisher recovery habitat within 
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the proposed impacted areas associated with Alternative C includes primary and secondary limestone 

forest, coconut forest, and tangantangan (see Figure 3.8.3-1). 

SEA TURTLES. Green sea turtle nesting is documented on AAFB at Tarague Beach to the north of the 

proposed impacted areas (see Figure 4.1.8-5). A total of 49 green sea turtle nests were recorded between 

Mergagan and Tagua Point from 2005 to 2010, varying from 0 to 11 nests per year. The hawksbill sea 

turtle has not been definitively determined to nest on Guam (JRM 2013). No sea turtle nesting beaches are 

within the vicinity of proposed impacted areas associated with Alternative C. 

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 AAFB. Therefore, as Slevin’s skink is not found within the 

impacted areas of Alternative C, this species is not addressed further. 

MARIANA EIGHT-SPOT BUTTERFLY. Mariana eight-spot butterflies and host plants have been reported 

within the northern portion of the project impacted areas, north of North Ramp, and further north within 

Tarague Basin (see Figure 4.1.8-5) (JRM 2013; NAVFAC Marianas 2013b; NAVFAC Pacific 2013a; 

UoG 2014). 

MARIANA WANDERING BUTTERFLY. The Mariana wandering butterfly has not been seen on Guam since 

1979 and considered extirpated; a single remaining population occurs on Rota, CNMI (USFWS 2013). 

The only species known to be a Mariana wandering butterfly host plant (Maytenus thompsonii) is a 

common shrub of limestone forests on Guam and has been observed within the impacted areas associated 

with Alternative C (see Figures 4.1.8-4 and 4.1.8-5) (Moore and McMakin 2001; UoG 2014). 

Tree Snails. During surveys conducted in 2011, one colony of Guam tree snails and fragile tree snails was 

observed in backstrand and Neisosperma forest vegetation at the east end of Tarague Basin to the north of 

the impacted areas (see Figure 4.1.8-5) (NAVFAC Marianas 2013b). No tree snails were observed within 

the impacted areas associated with Alternative C during 2013 surveys conducted for this SEIS (UoG 

2014). Therefore, as tree snails are not found within the impacted areas of Alternative C, these species are 

not addressed further. 

SERIANTHES TREE. The only known locations of Serianthes on Guam are outside of the impacted lands 

considered under this alternative: a single tree at NWF and two saplings at Tarague Basin (JRM 2013). 

However, recovery habitat does occur within the impacted areas of AAFB (see Figure 3.8.3-2). 

HERITIERA LONGIPETIOLATA. This tree is found in crevices of rough limestone in primary limestone forest 

on the eastern side of AAFB along eastern escarpments and in the north-central area of AAFB (see Figure 

4.1.8-5). Three mature trees are present just outside the proposed north-central project footprint (north of 

North Ramp); none have been recorded within the Alternative C impacted areas (AAFB 2008b; 

NAVFAC Pacific 2010, 2013a; USFWS 2014b). Therefore, as H. longipetiolata is not found within the 

impacted areas of Alternative C, this species is not addressed further. 

TABERNAEMONTANA ROTENSIS. The distribution of this species was evaluated on AAFB in 2007 (UoG 

2007). Over 21,000 T. rotensis individuals were found throughout AAFB at 265 mapped locations, 

primarily in the central portion of the base and near the limestone cliffs in the northeast (see Figure 4.1.8-

2). The species is present in the proposed cantonment/family housing and water well development areas 

(AAFB 2008b; NAVFAC Pacific 2010, 2013a; USFWS 2014b). 
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CYCAS MICRONESICA. The cycad is found in many 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. A number of individual cycads were observed and transplanted during the 

construction of a utility corridor along the southern boundary of Alternative C near North Ramp on 

AAFB. Therefore, there is a high potential for Cycas to occur in adjacent similar habitat within the 

impacted area of Alternative C (NAVFAC Marianas 2013a) (see Figure 4.1.8-2). 

BULBOPHYLLUM GUAMENSE. An epiphyte in the orchid family, this species occurs in mat-like formations 

on tree branches of coastal lowland/limestone forests. Currently there are 8 known occurrences on Guam, 

totaling fewer than 250 individuals (USFWS 2014a, 2014b). There are no records of the species within 

the impacted areas of AAFB (USFWS 2014b). Therefore, as B. guamense is not found within the 

impacted areas of Alternative C, 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 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). 

MAESA WALKERI. A shrub or small tree in the primrose family typically found in limestone forests, this 

species is known from only two individuals on Guam – one individual on Mt. Lamlam and one individual 

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

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

C, 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: one 

occurrence near the UoG campus and 1 occurrence to the northwest of Tarague Beach (see Figure 4.1.8-

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

(USFWS 2014b). Therefore, as N. jacksoniae is not found within the impacted areas of Alternative C, this 

species is not addressed further. 

PSYCHOTRIA MALASPINAE. A shrub or small tree in the coffee family, this species is found in 

lowland/limestone forests. Currently, P. malaspinae is known from five occurrences: one individual at 

Ritidian Point within the Guam NWR, one individual at Pågat Point, one individual at the base of Mt. 

Almagosa, and two individuals at NWF (USFWS 2014a, 2014b). None of these individuals have been 

observed within the last 5 years. A specimen collected from the Ritidian NWR in August 2013 is 

currently pending identification (USFWS 2014a). There are no records of the species within the impacted 

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

Alternative C, 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 AAFB (USFWS 2014b). Therefore, as S. 

guamense is not found within the impacted areas of Alternative C, 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: one occurrence on the 
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western side of Asan Ridge; a second occurrence near the War in the Pacific Historical Park; and a third 

occurrence on the cliff face at Hagåtña (USFWS 2014a, 2014b). There are no records of the species 

within the impacted areas of AAFB (USFWS 2014b). Therefore, as T. homosepala is not found within the 

impacted areas of Alternative C, this species is not addressed further. 

TUBEROLABIUM GUAMENSE. An epiphyte in the orchid family found in limestone forests. Currently, T. 

guamense is known from three occurrences on Guam: two occurrences within the NAVMAG and one in 

the northeastern area of Finegayan (see Figure 4.1.8-4) (NAVFAC Pacific 2010; USFWS 2014a, 2014b). 

There are no records of the species within the impacted areas of AAFB (USFWS 2014b). Therefore, as T. 

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

Special-Status Species: Guam-Listed Species and SOGCN 

Two Guam-listed endangered species (Micronesian starling and moth skink) occur within the proposed 

project areas in central and eastern AAFB (see Table 4.3.8-1 and Figures 4.1.8-2 and 4.1.8-5); those 

species that are Guam-listed or Guam SOGCN that are also federally listed or proposed for listing under 

the ESA were discussed previously.  

MICRONESIAN STARLING. 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).  

WHITE-THROATED GROUND DOVE. Although the white-throated ground dove is considered extirpated 

from Guam due to the brown treesnake (GDAWR 2006), it is seen on very rare occasions on AAFB, 

primarily within the MSA and in the southeastern corner of AAFB (JRM et al. 2012a, 2012b; NAVFAC 

Marianas 2013b; UoG 2014). Observed individuals are thought to be transients from Rota (GDAWR 

2006; NAVFAC Marianas 2013b) and a resident or breeding population does not occur on Guam. The 

white-throated ground dove was not seen or heard during surveys of the action area in 2009, 2012, and 

2013 (NAVFAC Pacific 2010, 2013a, 2013b; UoG 2014). Therefore, as the white-throated ground dove is 

not found within the impacted areas of Alternative C, this species are 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 project 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 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 C 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 AAFB 

Cantonment/Family Housing Alternative, this species is not addressed further. 

 Environmental Consequences 4.3.8.2

Construction 

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

infrastructure construction activities under Alternative C are shown within the impact footprint in Figure 

4.1.8-2. Under Alternative C, 138 acres (56 ha) of primary limestone forest and 1,039 acres (420 ha) of 

secondary limestone forest would be removed during proposed construction activities (Table 4.3.8-2), 
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primarily associated with the cantonment and housing activities on AAFB. Approximately 89 acres (36 

ha) of other plant communities, primarily herbaceous scrub, and 771 acres (312 ha) of developed areas 

would also be impacted.  

Table 4.3.8-2. Direct Construction-Related Impacts to Vegetation Communities with 

Implementation of Cantonment/Family Housing Alternative C 

Project Component 
Vegetation Community (acres [ha]) 

PLF SLF TT HS CF CP Dev Total 

AAFB cantonment and family housing 
136.5 

(55.2) 

967.9 

(391.7) 
0 

71.9 

(29.1) 
0 0 

642.4 

(260.0) 
1,818.7 

(736.0) 

Utility corridor specific to Alternative C 
0.2 

(<0.1) 

7.8 

(3.2) 
0 

2.2 

(0.8) 

0.2 

(0.1) 

0.1 

(<0.1) 

11.0 

(4.5) 
21.5 

(8.7) 

Utility corridors and water well areas 

common to Alternatives A-E 

1.5 

(0.6) 

63.0 

(25.5) 

4.5 

(1.8) 

9.6 

(3.9) 
0 0 

89.9 

(36.4) 
162.5 

(65.8) 

High School/ Middle School Expansions 0 0 
0.3 

(0.1) 
0 0 0 

27.7 

(11.2) 
28.0 

(11.3) 

Total 
138.2 

(55.9) 

1,038.7 

(420.3) 

4.8 

(1.9) 

83.7 

(33.9) 

0.2 

(0.1) 

0.1 

(<0.1) 

771.0 

(312.0) 

2,030.7 

(821.8) 
Legend: PLF = primary limestone forest; SLF = secondary limestone forest; TT =tangantangan; HS = herbaceous scrub;  

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

Native limestone forest, both primary and secondary, has been significantly reduced on Guam due to past 

and ongoing actions including extensive disturbance during and after WWII, widespread planting of 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 important habitat for the majority of Guam’s native species, 

including ESA-listed, ESA-proposed, and Guam-listed species and Guam SOGCN, as well as maintaining 

water quality and reducing fire risk. Non-native forest communities (e.g., tangantangan, Vitex) 

significantly alter the forest structure, composition, and resilience to other disturbance processes and do 

not provide the conditions suitable for native flora and fauna species to persist (Morton et al. 2000; 

GDAWR 2006; Guam Department of Agriculture 2010; JRM 2013). 

Of the 18,538 acres (7,502 ha) of primary and secondary limestone forest found on Guam, approximately 

13,110 acres (5,305 ha) are found primarily within AAFB, Finegayan, and the NAVMAG (USFS 2006). 

Under Alternative C, approximately 138 acres (56 ha) of primary limestone forest and 1,039 acres (420 

ha) of secondary limestone forest would be removed (Table 4.3.8-2). Therefore, given the importance of 

limestone forest habitat for native species and the continuing loss of native limestone forest across Guam, 

the conversion of 1,177 acres (476 ha) of limestone forest on AAFB 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 C. Final mitigation measures will be identified in the ROD after 

resource agency consultations are completed. 

Best Management Practices 

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

of HACCP planning.  

 Biosecurity Outreach and Education. See Section 4.1.8.2 under Construction, Vegetation for 

a detailed description of biosecurity outreach and education. 
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 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 would occur within the limits of 

construction shown in the project figures.  

Potential Mitigation Measures 

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

enhancement on a minimum of 1,177 acres (476 ha) limestone forest. Forest enhancement would 

include but is not limited to the following actions: 

 Ungulate management consisting of exclusion fencing and active control (i.e. trapping, 

snaring, shooting) with the goal of eradication within the fenced areas. 

 Non-native, invasive vegetation removal.   

 Propagation, planting, and establishment of native species that are characteristic of native 

limestone forest habitats (e.g., A. mariannensis, G. mariannae, F. prolixa, M. citrifolia, W. 

elliptica). 

The degradation and loss of primary limestone and other forest habitats resulting from ungulate 

damage and invasion by alien plant species has substantially diminished the extent of habitat for 

native species in the Mariana archipelago. The anticipated benefit of implementing these mitigation 

measures is improved habitat quality for native flora and fauna, including special-status species. 

Forest enhancement would also support natural regeneration and seed propagation, reduce erosion, 

and increase water retention (i.e., reduces fire risk). 

Terrestrial Conservation Areas. The only terrestrial conservation area within the impacted areas of 

Alternative C is Overlay Refuge (see Figure 4.1.8-3). Overlay Refuge lands were established for the 

purpose of conserving and protecting ESA-listed species and other native flora and fauna, maintaining 

native ecosystems, and the conserving native biological diversity, recognizing that the primary purpose of 

lands within the Overlay Refuge is to support the national defense missions of the Navy and Air Force. 

Under Alternative C, approximately 894 acres (362 ha) of Overlay Refuge lands would be impacted 

(Table 4.3.8-3), or 4.1% of the total Overlay Refuge lands on Guam. This area overlaps with the 

vegetation communities discussed previously. The majority (845 acres [342 ha]) is associated with the 

cantonment and housing component within AAFB and is predominantly primary and secondary limestone 

forest (Table 4.3.8-3 and Figure 4.1.8-2). Therefore, because proposed construction activities would 

convert 894 acres (362 ha) of Overlay Refuge lands to developed areas, this would be a significant loss to 

the conservation function of these lands and implementation of Alternative C would result in significant 

but mitigable impacts to terrestrial conservation areas. 
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Table 4.3.8-3. Direct Construction-Related Impacts to Overlay Refuge with Implementation of 

Cantonment/Family Housing Alternative C 

Project Component 
Overlay Refuge (acres [ha]) 

PLF SLF HS CP Dev Total 

AAFB cantonment and housing 
116.9 

(47.3) 

621.1 

(251.3) 

29.1 

(11.8) 
0 

77.6 

(31.4) 
844.7 

(341.8) 

Utility corridor specific to Alternative C 0 
4.1 

(1.7) 
0 

0.1 

(<0.1) 

0.1 

(<0.1) 
4.3 

(1.7) 

Utility corridors and water well areas 

common to Alternatives A-E 
0 

36.7 

(14.9) 
0 0 

8.1 

(3.3) 
44.8 

(18.2) 

Total Overlay Refuge Impacted 
116.9 

(47.3) 

661.9 

(267.9) 

29.1 

(11.8) 

0.1 

(<0.1) 

85.8 

(34.7) 

893.8 

(361.7) 
Legend: PLF = primary limestone forest; SLF = secondary limestone forest; TT =tangantangan; HS = herbaceous scrub; 

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

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

mitigate potential direct, long-term impacts of proposed construction activities on terrestrial conservation 

areas with implementation of Alternative C. Final mitigation measures will be identified in the ROD after 

resource agency consultations are completed. 

Best Management Practices 

The same BMPs discussed previously under Vegetation would be implemented for terrestrial 

conservation areas. 

Potential Mitigation Measures 

To mitigate for significant impacts to terrestrial conservation areas, the DON would submit a proposal 

to CNO Energy and Environmental Readiness Division to designate an ERA on the NAVMAG to 

conserve native limestone forest in southern Guam which provides habitat for special-status species. 

The DON has defined an ERA as a physical area or biological unit in which current natural conditions 

are maintained insofar as possible. These conditions are ordinarily achieved by allowing natural, 

physical, and biological processes to prevail without human intervention. However, under unusual 

circumstances, deliberate manipulation (e.g., removal or control of invasive species) may be utilized 

to maintain the unique feature that the ERA was established to protect (NAVFAC 1996). The 

proposed NAVMAG ERA would encompass approximately 553 acres (234 ha). Although the 

proposed NAVMAG ERA is currently part of the Overlay Refuge, implementation of these potential 

mitigation measures would provide an increased level of protection by further ensuring this area is 

maintained in natural and near natural conditions and to have available such areas for research and 

scientific manipulation (NAVFAC 1996; NAVFAC Marianas 2010).  

In addition, the DON proposes to submit a proposal to CNO Energy and Environmental Readiness 

Division to expand the existing Orote ERA by approximately 32 acres (13 ha) of terrestrial habitat. 

The Final Orote ERA Expansion proposal was completed FY 2013 and will be submitted for approval 

in 2014.  

Wildlife - Native Species. Native bird species reported for AAFB are predominantly migratory shorebird 

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

support areas 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 
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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 AAFB, and could return to the area following construction. Implementation of 

Alternative C 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 C would result in less than significant impacts to non-listed 

native reptile populations. 

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 C.  

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 C. 

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 C. 

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 C, 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 
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same or similar habitat areas as proposed in this SEIS were addressed in the 2010 Final EIS (Volume 

2, Chapter 10: Terrestrial Biological Resources, Section 10.2.2.1: North, page 10-115).  

The implementation of the potential mitigation measures under the Vegetation section above would 

also benefit native wildlife species. In particular, the objectives of ungulate management, 

control/suppression of invasive plants, and outplanting of native species proposed under the forest 

enhancement mitigation measures. 

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

MARIANA FRUIT BAT. Approximately 1,159 acres (469 ha) of Mariana fruit bat recovery habitat would be 

removed due to proposed construction activities at AAFB under Alternative C (Table 4.3.8-4). 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 4.3.8-4. Summary of Permanent Construction-Related Impacts to Mariana Fruit 

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

Project Component 
Recovery Habitat 

(acres [ha]) 

AAFB cantonment and housing 1,110.0 (449.2) 

Utility corridor specific to Alternative C 4.9 (2.0) 

Utility corridors and water well areas common to Alternatives A-E 43.9 (17.8) 

Total Recovery Habitat Impacted 1,158.8 (469.0) 

Additional potential direct impacts to the Mariana fruit bat from construction activities are based on the 

distances from those activities that are likely to cause disturbance to this species (e.g., noise, human 

activity, lighting). The evaluation of fruit bat disturbance is based on the approach used by USFWS in 

previous ESA section 7 formal consultations and associated BOs (e.g., USFWS 2006b, 2010a). These 

distances are: roosting habitat within 492 feet (150 m) and foraging habitat within 328 feet (100 m) from 

the activity (Wiles, personal communication 2006 and Janeke, personal communication 2006, 

respectively, as cited in USFWS 2006b).  

The species is currently limited to the few areas on Guam away from human activities and with suitable 

habitat, primarily on federal lands on NAVMAG and AAFB (JRM et al. 2012a, 2012b; JRM 2013; A. 

Brooke, NAVFAC Marianas, personal communication). Although it appears that fruit bats are frequently 

observed within the proposed Alternative C impacted area to the north and southwest of North Ramp (see 

Figure 4.1.8-5), the clusters of fruit bat detections are an artifact of the number of station count surveys 

conducted in that particular location. No more than two fruit bats have been observed in flight during each 

detection during recent surveys at AAFB (JRM et al. 2012b, c, d). 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 impact the potential recovery of the species 

on Guam (USFWS 2010a; JRM 2013). Based on the equilibrium/carrying capacity of snakes on Guam 

(Rodda and Savidge 2007), implementation of the proposed action is not expected to increase the 

likelihood of predation by the brown treesnake on Mariana fruit bats. 

Although the loss of 1,159 acres (469 ha) of fruit bat recovery habitat on Guam would not preclude the 

recovery or survival of the fruit bat, it would reduce the total number of bats that the island can support. 

Given this loss of recovery habitat and the critically low numbers of bats on Guam, there would be 

significant but mitigable impacts to the Mariana fruit bat.  
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The following BMPs and potential mitigation measures may be implemented to avoid, reduce, and 

mitigate potential direct long-term impacts of proposed construction activities on Mariana fruit bats with 

implementation of Alternative C. Final mitigation measures will be identified in the ROD after resource 

agency consultations are completed. 

Best Management Practices 

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

HACCP planning.  

 Biosecurity Outreach and Education. See Section 4.1.8.2, Construction, Vegetation for a 

detailed description of biosecurity outreach and education. 

 Contractor Education Program. See Section 4.1.8.2, Construction, Vegetation for a detailed 

description of the contractor education program. 

 Pre-Construction Surveys. Surveys would be completed within suitable fruit bat habitat 1 

week prior to onset of construction activities following the USFWS-approved JRM protocol. 

If a fruit bat is present within 492 feet (150 m) of the project site, the work must be postponed 

until the bat has left the area. 

 Lighting Installation. Lighting would be designed to meet minimum safety and AT/FP 

requirements. Hooded lights would be used to the maximum extent practicable at all new 

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

absolute minimum. 

Potential Mitigation Measures 

The same potential mitigation measures discussed previously under Vegetation (i.e., forest 

enhancement of 1,177 acres [476 ha] of limestone forest) would be applicable for the Mariana fruit 

bat and its recovery habitat. The anticipated benefit of implementing these mitigation measures is 

improved habitat quality for native flora and fauna, including the Mariana fruit bat. Forest 

enhancement would also support natural regeneration and seed propagation, reduce erosion, and 

increase water retention (i.e., reduces fire risk). 

MARIANA 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 C, impacts to the crow would be limited to recovery 

prospects. If crows are reintroduced and exposed to construction activities under Alternative C, they may 

be disturbed (DON 2014). 

Although the crow no longer occurs on Guam, approximately 1,162 acres (470 ha) of crow recovery 

habitat would be removed due to proposed construction activities on AAFB under Alternative C (Table 

4.3.8-5). 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.  
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Table 4.3.8-5. Summary of Permanent Construction-Related Impacts to Mariana 

Crow Recovery Habitat with Implementation of Cantonment/Family Housing Alternative C 

Project Component 
Recovery Habitat 

(acres [ha]) 

AAFB cantonment and housing 1,112.7 (450.3) 

Utility corridor specific to Alternative C 5.3 (2.1) 

Utility corridors and water well areas common to Alternatives A-E 43.9 (17.8) 

Total Recovery Habitat Impacted 1,161.9 (470.2) 

Proposed construction activities under Alternative C would result in the loss of 1,201 acres (486 ha) of 

crow recovery habitat on Guam. Although this loss of recovery habitat on Guam would not preclude the 

recovery of the crow should it be reintroduced to Guam in the future, it would reduce the total number of 

crows that the island can support. If and when the crow is reintroduced to Guam, the best available 

information indicates project-related noise would not further reduce the amount of recovery habitat 

suitable for this species’ breeding, feeding and sheltering (USFWS 2010a). Given this loss of recovery 

habitat, there would be significant but mitigable impacts to the recovery of the Mariana crow.  

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

mitigate potential direct long-term impacts of proposed construction activities on the recovery of the 

Mariana crow with implementation of Alternative C. Final mitigation measures will be identified in the 

ROD after resource agency consultations are completed. 

Best Management Practices 

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

HACCP planning.  

 Biosecurity Outreach and Education. See Section 4.1.8.2, Construction, Vegetation for a 

detailed description of biosecurity outreach and education. 

 Contractor Education Program. See Section 4.1.8.2, Construction, Vegetation for a detailed 

description of the contractor education program. 

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

a detailed description of the brown treesnake interdiction program.  

Potential Mitigation Measures 

 Brown Treesnake Suppression or Eradication. See Section 4.1.8.2, Construction, 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 1,177 acres [476 ha] of limestone forest) would be applicable for the Mariana 

crow and its recovery habitat. In particular, the objectives of ungulate management, 

control/suppression of invasive plants, and outplanting of native species proposed under the 

forest enhancement mitigation measures. Forest enhancement would also support natural 

regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces 

fire risk). The anticipated benefit of implementing these mitigation measures is improved 

habitat quality for native flora and fauna, including the Mariana crow, should it be 

reintroduced to Guam in the future. 
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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 C, impacts to the rail would be limited to recovery prospects. If rails are reintroduced and 

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

Although the rail no longer occurs on Guam, approximately 228 acres (92 ha) of rail recovery habitat 

would be removed due to proposed construction activities on AAFB under Alternative C (Table 4.3.8-6). 

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 4.3.8-6. Summary of Permanent Construction-Related Impacts to Guam Rail 

Recovery Habitat with Implementation of Cantonment/Family Housing Alternative C 

Project Component 
Recovery Habitat 

(acres [ha]) 

AAFB cantonment and housing 174.5 (70.6) 

Utility corridor specific to Alternative C 9.1 (3.7) 

Utility corridors and water well areas common to Alternatives A-E 44.3 (17.9) 

Total Recovery Habitat Impacted 227.9 (92.2) 

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.  

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

mitigate potential direct long-term impacts of proposed construction activities on the recovery of the 

Guam rail with implementation of Alternative C. 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 1,177 acres [476 ha] of limestone forest) would be applicable for the Guam 
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rail and its recovery habitat. In particular, the objectives of ungulate management, 

control/suppression of invasive plants, and outplanting of native species proposed under the 

forest enhancement mitigation measures. Forest enhancement would also support natural 

regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces 

fire risk). The anticipated benefit of implementing these mitigation measures is improved 

habitat quality for native flora and fauna, including the Guam rail, should it be reintroduced 

to Guam in the future.  

GUAM MICRONESIAN KINGFISHER. The kingfisher is extirpated and no longer present on Guam, due 

primarily to predation by the brown treesnake. The USFWS, however, has advised the DON that it is 

reasonably certain that the effects of the proposed action are likely to persist during the lifespan of the 

proposed action and overlap the period when reintroduction of the kingfisher is reasonably certain to 

occur and it is likely to be exposed to the effects of the action. There are currently neither projected dates 

for re-introduction of the kingfisher, nor successful suppression of the brown treesnake to a level which 

would support re-introduction. Until the kingfisher is successfully re-introduced and then has the potential 

to be exposed to construction activities under Alternative C, impacts to the kingfisher would be limited to 

recovery prospects. If kingfishers are reintroduced and exposed to construction activities under 

Alternative C, they may be disturbed (DON 2014). 

Although the kingfisher no longer occurs on Guam, approximately 1,159 acres (469 ha) of kingfisher 

recovery habitat would be removed due to proposed construction activities at AAFB under Alternative C 

(Table 4.3.8-7). 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. 

Table 4.3.8-7. Summary of Permanent Construction-Related Impacts to Guam Micronesian 

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

Project Component 
Recovery Habitat 

(acres [ha]) 

AAFB cantonment and housing 1,110.0 (449.2) 

Utility corridor specific to Alternative C 4.9 (2.0) 

Utility corridors and water well areas common to Alternatives A-E 43.9 (17.8) 

Total Recovery Habitat Impacted 1,158.8 (469.0) 

Although this loss of recovery habitat on Guam would not preclude the recovery of the kingfisher should 

it be reintroduced to Guam in the future, it would reduce the total number of kingfishers that the island 

can support. Given this loss of recovery habitat, there would be significant but mitigable impacts to the 

recovery of the Guam Micronesian kingfisher.  

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

mitigate potential direct and indirect long-term impacts of proposed construction activities on the 

recovery of the Guam Micronesian kingfisher with implementation of Alternative C. 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. 
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 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 1,177 acres [476 ha] of limestone forest) would be applicable for the 

kingfisher and its recovery habitat. In particular, the objectives of ungulate management, 

control/suppression of invasive plants, and outplanting of native species proposed under the 

forest enhancement mitigation measures. Forest enhancement would also support natural 

regeneration and seed propagation, reduce erosion, and increase water retention (i.e., reduces 

fire risk). The anticipated benefit of implementing these mitigation measures is improved 

habitat quality for native flora and fauna, including the Guam Micronesian kingfisher, should 

it be reintroduced to Guam in the future.  

SEA TURTLES. The green and hawksbill sea turtles potentially nest along Tarague Beach to the north of 

the project areas. All cantonment and housing components would be constructed on the upper plateau area 

of AAFB. Construction personnel are issued base passes for official business only within proposed 

construction areas; these restrictions are specified in construction contracts. Use of Tarague Beach is not 

expected to increase as a result of construction activities; therefore, there would be no impacts from 

construction personnel to sea turtles that may occur on the Tarague Beach.  

To avoid and minimize any potential impacts to nesting sea turtles from proposed facility lighting 

associated with the construction of the cantonment/family housing area on AAFB, appropriate lighting 

would be installed (e.g., hooded lights would be used to avoid and minimize the illumination of coastline 

areas; see Section 2.8). In addition, implementation of the potential mitigation measures described above 

under Vegetation (i.e., forest enhancement of 1,177 acres [476 ha] of limestone forest) would also benefit 

the survival of sea turtles. In particular, the objectives of ungulate management, control/suppression of 

invasive plants, and outplanting of native species. Therefore, there would be no impacts to the sea turtle 

nesting beach at Tarague with implementation of the proposed construction activities associated with 

Alternative C. 

MARIANA EIGHT-SPOT BUTTERFLY. The two known host plant species for the eight-spot butterfly have 

not been reported within the Alternative C impacted area and there are no records of the species within 

the AAFB support areas. However, given the proximity of the eight-spot butterfly area to observations 

immediately to the north of the project area (see Figure 4.1.8-5) and the high mobility of the species, the 

species is likely to occur within the larger AAFB area.  

Some species of tropical butterflies have well-developed ears on their wings and can detect sounds at the 

same frequencies that humans can hear. It is hypothesized that the butterflies are listening to the flight 

sounds or foraging calls of predatory birds (Lane et al. 2008; Yack 2012). Given the low numbers of 

forest birds currently on Guam due to the brown treesnake, masking of the flight sounds or foraging calls 

of predatory birds due to noise from proposed construction activities would not make eight-spot 

butterflies more susceptible to predation.  

With implementation of appropriate BMPs to avoid and minimize potential impacts to eight-spot 

butterflies (e.g., pre-construction butterfly and host plant surveys within the proposed construction 
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footprint and salvage/relocation of host plants, larvae or eggs; see Section 2.8), there would be less than 

significant impacts to the Mariana eight-spot butterfly with implementation of proposed construction 

activities associated with Alternative C. In addition, implementation of the potential mitigation measures 

described above under Vegetation (i.e., forest enhancement of 1,177 acres [476 ha] of limestone forest) 

would also benefit the survival the eight-spot butterfly. In particular, the objectives of ungulate 

management, control/suppression of invasive plants, and outplanting of native species, including eight-

spot butterfly host plants.  

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

Alternative C, approximately 1,1093 acres (442 ha) of Serianthes recovery habitat would be removed due 

to proposed construction activities at AAFB under Alternative C (Table 4.3.8-8). 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 4.3.8-8. Summary of Permanent Construction-Related Impacts to Serianthes 

Recovery Habitat with Implementation of Cantonment/Family Housing Alternative C 

Project Component 
Recovery Habitat 

(acres [ha]) 

AAFB cantonment and housing 1,052.5 (425.9) 

Utility corridor specific to Alternative C 4.9 (2.0) 

Utility corridors and water well areas common to Alternatives A-E 35.8 (14.5) 

Total Recovery Habitat Impacted 1,093.2 (442.4) 

Although this loss of recovery habitat would not preclude the recovery of Serianthes on Guam, given the 

loss of recovery habitat, there would be significant but mitigable impacts to the recovery of Serianthes on 

Guam.  

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

mitigate potential direct long-term impacts of proposed construction activities on the recovery of 

Serianthes with implementation of Alternative C. Final mitigation measures will be identified in the ROD 

after resource agency consultations are completed. 

Best Management Practices 

 HACCP Plan. See the above discussion of BMPs under 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 

 The same potential mitigation measures discussed above under Vegetation (i.e., forest 

enhancement of 1,177 acres [476 ha] of limestone forest) and the Mariana crow would also 

benefit Serianthes recovery habitat. In particular, the objectives of ungulate management, 

control/suppression of invasive plants, outplanting of native species, and rodent control. 

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 Serianthes. 
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TABERNAEMONTANA ROTENSIS. Approximately 63 clusters of the SOGCN T. rotensis are located within the 

Alternative C impacted areas, primarily in the northern and western areas of the proposed cantonment 

area (see Figure 4.1.8-2). Under Alternative C, all T. rotensis would be avoided to the maximum extent 

practicable during proposed construction activities. In addition, high-value (both biologically and 

culturally) plant species such as T. rotensis could be salvaged during construction activities and 

translocated to suitable habitat on AAFB (see Section 2.8). Therefore, with implementation of these 

BMPs (e.g., avoidance, or salvage and translocation), there would be less than significant impacts to T. 

rotensis with implementation of the proposed construction activities associated with Alternative C. 

CYCAS MICRONESICA. With implementation of appropriate BMPs to avoid and minimize potential impacts 

to cycads (e.g., pre-construction surveys within the proposed construction footprint and salvage/relocation 

of plants), there would be less than significant impacts to the Cycas micronesica with implementation of 

proposed construction activities associated with Alternative C. 

EUGENIA BRYANII. Currently, E. bryanii is known from 6 occurrences totaling fewer than 420 individuals 

(USFWS 2014a, 2014b). Only one occurrence is within 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, October 29, 2014). The potential loss of 1 individual out of a 

population of approximately 400 individuals on Guam would not be a significant impact. However, under 

Alternative C, the individual E. bryanii could be salvaged during construction activities and translocated 

to suitable habitat on AAFB (see Section 2.8). Therefore, with implementation of this BMP (e.g., salvage 

and translocation), there would be less than significant impacts to E. bryanii with implementation of the 

proposed construction activities associated with Alternative C. 

Special-Status Species: Guam-Listed and SOGCN 

MICRONESIAN STARLING. The Micronesian starling is present in an existing housing area (see Figure 

4.1.8-5) that would be redeveloped to accommodate the new housing area on AAFB. An additional small 

area in central AAFB that supports starlings would be developed as part of the proposed cantonment 

under Alternative C (see Figure 4.1.8-5). During proposed construction and demolition activities, some 

Micronesian starlings would relocate to other suitable areas on AAFB, particularly to the north and south 

of the proposed cantonment/family housing area. To the maximum extent practicable, the mature palm 

trees that starlings use for nesting and roosting within the existing housing area would not be removed 

during the proposed construction activities. Construction and demolition would also occur in phases, 

thereby not impacting the entire starling population within the existing housing area at one time. After 

construction, starlings could return to the new cantonment/family housing area. It is also expected that the 

new cantonment/family housing area may potentially increase the area of suitable habitat on AAFB, by 

increasing potential nesting habitat (i.e., man-made structures, palm trees, areas with brown treesnake 

control). Therefore, as the loss of a portion of existing Micronesian starling habitat on AAFB would be 

temporary and there would be an increase in starling habitat during and after construction, there would be 

less than significant impacts to the Micronesian starling with implementation of proposed construction 

activities associated with Alternative C. 

WHITE-THROATED GROUND DOVE. Although considered extirpated from Guam, the white-throated 

ground dove is observed on AAFB on rare occasions (JRM et al. 2012a, 2012b; NAVFAC Marianas 

2013b). Considered extirpated from Guam since the 1980s, the primary cause of its extirpation and lack 

of reestablishment on Guam is due to predation by the brown treesnake (GDAWR 2006). It has not been 

reported in the proposed impacted areas associated with Alternative C, only in other areas on AAFB 
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including the MSA and the southeastern corner of AAFB. Therefore, there would be no impacts to the 

white-throated ground dove with implementation of the construction activities associated with Alternative 

C.  

MOTH SKINK. Surveys conducted in 2010 and 2012 in support of the 2010 Final EIS and this SEIS, 

detected a single moth skink in 2012 within secondary limestone forest in a proposed utilities area along 

the southern border of AAFB (NAVFAC Pacific 2010, 2013a) (see 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 proposed construction activities associated with 

Alternative C. 

Operation 

Operational impacts would only occur for the proposed cantonment and housing at 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. 

Consequently, only the potential operational impacts at the proposed AAFB cantonment and housing 

areas are evaluated below.  

Vegetation. With implementation of BMPs and potential mitigation measures (see Section 2.8), including 

invasive species outreach and education, ongoing implementation of standard DON biosecurity protocols 

regarding detection and management of non-native species, and applicable elements of the Strategic 

Implementation Plan (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 C is 

considered unlikely. Therefore, there would be less than significant impacts to vegetation with operation 

of the proposed cantonment and housing area at AAFB under Alternative C. 

Terrestrial Conservation Areas. After construction of the cantonment and housing areas under Alternative 

C, the majority of remaining designated Overlay Refuge lands on AAFB would remain undeveloped. 

There would be no impact to Overlay Refuge lands with operation of the proposed cantonment and 

housing area at AAFB under Alternative C. 

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.  

Lighting along the perimeter of the cantonment and housing area would be hooded or shielded to the 

maximum extent practicable to prevent unnecessary light beyond operational areas. 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. 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., brown treesnake interdiction measures, outreach/education, and 1-year post-

construction monitoring to evaluate effectiveness of HACCP) into operational procedures and activities. 

Therefore, there would be less than significant impacts to wildlife due to proposed operation of the 

cantonment and housing areas under Alternative C. 

However, 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 C. 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Final July 2015 

4-284 

Best Management Practices 

 Biosecurity Outreach and Education. See Section 4.1.8.2 under Construction, 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. 

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

Species for a detailed description of the BMPs to avoid and minimize potential impacts of 

free-roaming cats and dogs on native wildlife. 

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.  

Continued implementation of the potential mitigation measures under the Construction, Vegetation 

(i.e., forest enhancement of 1,204 acres [488 ha] of limestone forest) and Special-status Species 

sections above would also benefit native wildlife species and habitat. In particular, the objectives of 

ungulate management, control/suppression of invasive plants, and outplanting of native species. 

Therefore, there would be less than significant impacts to native wildlife species related to the 

introduction and establishment of non-native species due to operational activities associated with 

Alternative C. 

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

MARIANA FRUIT BAT. Potential impacts to the Mariana fruit bat from operational activities are based on 

the distances from operations that are likely to cause disturbance to this species (e.g., noise, lighting, and 

general human disturbance). These are the same distances that were previously discussed for construction 

impacts. This acreage of fruit bat recovery habitat would continue to be impacted from operational 

activities of the cantonment and housing area at AAFB after construction activities have ceased.  

Operation of the proposed cantonment and housing areas under Alternative C would result in significant 

but mitigable impacts to fruit bats due to potential direct disturbance (e.g., noise, lighting, general human 

disturbance) to fruit bats within 492 feet (150 m) of the cantonment/family housing area. The following 

BMPs and potential mitigation measures may be implemented to avoid, reduce, and mitigate potential 

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

Alternative C. 

Best Management Practices 

 Lighting Installation. Lighting would be designed to meet minimum safety, 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. 

Potential Mitigation Measures 

 Continued implementation of the potential mitigation measures under the Construction, 

Vegetation and Special-status Species sections above would also benefit the Mariana fruit bat 

and recovery habitat. In particular, the objectives of ungulate management, 

control/suppression of invasive plants, outplanting of native species, and brown treesnake 

research and suppression.  
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MARIANA CROW, GUAM RAIL, AND GUAM MICRONESIAN KINGFISHER. These species are extirpated and 

no longer present on Guam, due primarily to predation by the brown treesnake. The USFWS, however, 

has advised the DON that it is reasonably certain that the effects of the proposed action are likely to 

persist during the lifespan of the proposed action and overlap the period when reintroduction of these 

species is reasonably certain to occur and the species are likely to be exposed to the effects of the action. 

There are currently neither projected dates for re-introduction of these species, nor successful suppression 

of the brown treesnake to a level which would support re-introduction. Until the crow, rail, and kingfisher 

are successfully re-introduced and then have the potential to be exposed to cantonment and housing 

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

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

be disturbed. 

SEA TURTLES. As discussed previously under construction impacts, to avoid and minimize any potential 

impacts to nesting and potential hatchling sea turtles from proposed facility lighting at AAFB, hooded 

lights would be used to the maximum extent practicable at all new roads and facilities near coastline 

areas. Illumination of coastline areas would be kept to an absolute minimum.  

Increased recreational use of Tarague Beach by military and civilian personnel associated with the 

proposed cantonment and housing facilities at AAFB could potentially impact sea turtles using the beach 

and nearshore waters. The implementation of the BMPs and potential mitigation measures under the 

Construction, Vegetation and Terrestrial Conservation Areas sections above would benefit the survival of 

sea turtles (e.g., reducing erosion, reducing nest predation by rodents). In particular, the objectives of 

ungulate management, control/suppression of invasive plants, and outplanting of native species proposed 

under the forest enhancement mitigation measures. Free-roaming pets are not permitted on DON 

installations. All pets must be either kept indoors or, when outside, on a leash and collar or within a cage 

or fenced yard. This policy would prevent potential impacts to nesting sea turtles from harassment, injury 

or mortality from free-roaming pets. Therefore, there would be less than significant impacts to nesting sea 

turtles at Tarague Beach due to operations associated with Alternative C. 

MARIANA EIGHT-SPOT BUTTERFLY. As operations would not occur outside of the cantonment/family 

housing area on AAFB, Mariana eight-spot butterflies or their host plants would not be impacted. 

Therefore, there would be no operational impacts to the Mariana eight-spot butterfly with implementation 

of Alternative C. 

EUGENIA BRYANII. As there are no known occurrences of E. bryanii within AAFB, there would be no 

impacts to this species with implementation of operations under Alternative C.  

TABERNAEMONTANA ROTENSIS AND CYCAS MICRONESICA. Operational activities within the Alternative C 

cantonment/family housing area would not disturb or impact T. rotensis and C. micronesica. Therefore, 

there would be no impacts to T. rotensis and C. micronesica due to operations associated with Alternative 

C. 

Special-Status Species: Guam-Listed and SOGCN 

MICRONESIAN STARLING. Starlings are adapted to human presence and associated activities based on 

their ability to nest and forage in housing areas. Therefore, there would be no operational impacts to 

starlings under Alternative C.  
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WHITE-THROATED GROUND DOVE. Although considered extirpated from Guam, the white-throated 

ground dove is observed on AAFB on rare occasions (JRM et al. 2012a, b; NAVFAC Marianas 2013b). 

The white-throated ground dove has not been reported in the Alternative C impacted areas. Therefore, 

there would be no impacts to the white-throated ground dove due to operations associated with 

Alternative C.  

MOTH SKINK. Surveys conducted in 2010 and 2012 for the 2010 Final EIS and this SEIS detected a single 

moth skink in 2012 within secondary limestone forest in a proposed utilities area along the southern 

border of AAFB (NAVFAC Pacific 2010, 2013a) (see Figure 4.1.8-5); moth skinks have not been 

detected within or adjacent to the impacted areas of Alternative C. Therefore, due to the extremely low 

occurrence of the skink within the proposed impacted areas, there would be no impacts to the species with 

implementation of the operational activities associated with Alternative C.  

4.3.9 Marine Biological Resources 

 Affected Environment 4.3.9.1

The affected environment for marine biological resources associated with the proposed AAFB 

cantonment/housing alternative is found in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological 

Resources, Section 11.1), but it is summarized below for reference. The reduction in the number of 

Marines and dependents that would be relocated to Guam does not result in any changes to the affected 

environment for marine resources, but it may further decrease some impacts determined to be less than 

significant or mitigated to less than significant in the 2010 Final EIS, and is therefore incorporated in the 

subsequent analysis of environmental consequences for the alternatives below. 

Marine Flora and Invertebrates 

With respect to Guam as a whole, coral cover and diversity are typically highest in the area beginning 

roughly at Falcona Beach on the northwest coast, continuing clockwise around the northern coast and 

extending down to Pågat Point on the eastern coast (2010 Final EIS, Volume 2, Chapter 11: Marine 

Biological Resources, Section 11.1.5.1: Andersen AFB, pages 11-42 to 11-43). 

The area around AAFB contains a narrow fringing reef, much of which is an algal reef, in a high-energy 

environment. The northern tip of Guam is bordered by a nearshore narrow fringing reef composed 

primarily of coralline algae on the eastern end and corals on the western end (Figure 4.3.9-1). The 

shallows of the reef flat and the intertidal areas are primarily populated by macroalgae and seagrasses, 

respectively. 

Fish 

The description of fish based on the AAFB Marine Resources Preserve Baseline Survey of Marine 

Resources conducted in 1993 and 1994 has not changed since the 2010 Final EIS. However, total fish 

biomass at 133 sites around Guam was measured during the NOAA Pacific Islands Fisheries Science 

Center Coral Reef Ecosystem Division surveys, which measured relatively high concentrations of 

surveyed fish in the marine environment to the northeast of AAFB relative to the rest of Guam and other 

regions with marine protected areas (preserves and reserves). Of this fish biomass, the northeastern region 

of Guam showed a relatively high proportion of herbivores in comparison to much of the rest of Guam, 

especially the southwestern coast (Williams et al. 2012). A low concentration of herbivores may cause or 

exacerbate a switch to a benthos more heavily dominated by non-accreting algae, while a high proportion 

of herbivores (as found in the northeastern region) helps maintain a healthy coral reef ecosystem by 

keeping algal growth in check.  



Figure 4.3.9-1
Overview of Sensitive Marine Biological Resources

and Nearshore Habitat – AAFB Cantonment/Housing Alternative C

!
!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!
!
!

!
!

!
!

!

! ! ! ! ! ! !
!
!

!
!
!

!
!

!

!
!
!

!
! !

!
!
!
!
!
!
!
!

! !
!

! !
! ! ! ! !

!
! !

!
!
!
!

!

!
!

! ! ! ! ! !
!
!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
!
!

!
!
!
!
!

!
!

!
!
!
!
!
! ! !

!
!

!
!

!
!

!
!
!
!
!
!
!
!

!
!
!
!
!
!

! ! ! ! ! ! !

!
!
!
!
!
!
!
!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!
!

!
!
!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!
!

!
!

!
!
!

!
!

!
!

!
!
!
!

!
!

!
!

!
!

!!
!!

!!
!

!!
!!

!!!

!

!

!
!

!!

!

!

!!

!!!

!!
!
!

!

!
!

!
!
!

!
!

!
!

!
!

!
!

!

!
!
!
!

!
!
!

!
!

!

!

!

!

!
!

!

!
!

!

!
!

!
!

!
!
!

!

!
!

!
!
!

!
!
!

!

!
!

!
!

!
!
!

!
!

!
!
!

!

!

!
!

!

!!!
!

!

!!

!
!
!

!
!

!

!!
!

!!!!!!!

!!

!
!!!

!!
!!!

!!!
!

!

!!!!

!
!!!!

!!
!!!!!!!!

!
!
!

!
!

!

!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!

!!!!!
!!!!

!
!

!

!
!
!
!

!
!
!

!

!

!

!
!
!
!
!

!
!

!

!
!!

!

!
!

_̂

_̂

!¶

!¶
!H(

!¶

!H(

!¶

!¶

!¶

!¶

!¶

!"26

AAFB

North Ramp

!"9

¤

P h i l i p p i n e  S e a

P a c i f i c  O c e a n

Area of Detail
on Guam

1 " = 18 Miles

Legend

!
!

! ! ! ! !!
!!!!! Marine Management Area Boundary

AAFB Cantonment/Housing
Alternative C Impacted Area
50-m isobath
200-m isobath

Sensitive Biological Resources:
!¶ Green & Hawksbill Sea Turtle Sighting

!¶ Green Sea Turtle Sighting

!H( High Concentration Intertidal Invereibrates 
_̂ Coral Area of Significance

Potential Sea Turtle Nesting Area
Land Use:

Coral, 10%-<50%
Coral, 50%-<90%
Coralline Algae
Macroalgae
Turf Algae
Unconsolidated Sediment

0 0.5 1
Miles

0 0.5 1
Kilometers

Sources: NOAA 2005a, b; NAVFAC Pacific 2013

4-287



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Final July 2015 

4-288 

The extent to which the coastal waters off AAFB are used for commercial, recreational or subsistence 

fishing has not been determined. However, NOAA reported that, as of 2006, there was no evidence of 

shallow-water bottomfish overfishing around Guam (71 FR 64474 November 2, 2006). The region 

northeast of AAFB had a high observance of large, carnivorous fish (including sharks, jacks, emperors, 

groupers, humphead wrasse, and parrotfish) relative to the other surveyed sites around Guam (Williams et 

al. 2012). 

Essential Fish Habitat 

EFH-designated habitat areas for AAFB are those defined for bottomfish, crustaceans, coral reef 

ecosystems, precious corals, and Pacific pelagics. The description of EFH based on the AAFB Marine 

Resources Preserve Baseline Survey of Marine Resources conducted in 1993 and 1994 has not changed 

since the 2010 Final EIS. The marine environment around AAFB supports a rich diversity of species 

associated with the coral reef complex including fish, corals and other invertebrates, and algae. 

Special-Status Species 

Two of the coral species listed as threatened under the ESA are found at the Guam NWR at Ritidian Point 

or are thought to possibly occur there based on observations of those species in other areas of Guam 

(Burdick 2012, 2013). Information on the presence of these coral at nearby preserves AAFB Marine 

Resource Preserve and Pati Point Marine Preserve is lacking, but for the purposes of this SEIS, these 

same coral species listed in Table 4.3.9-1 are assumed to be present at these preserves as well. 

Table 4.3.9-1. Coral Species Listed under ESA Potentially Occurring or Known to Occur at the 

Guam NWR, Ritidian Point 

Scientific Name Abundance / Habitat Comments 

Acropora globiceps Not Available 
Occurs in Guam waters and within the marine 

waters of the Ritidian Unit – Guam NWR.  

Seriatopora aculeata 
Rare to uncommon, typically found in 

exposed seaward reef slope zones. 

Typically occurs in areas where sedimentation 

rates are low, however, noted in Guam along 

the southwestern coast where sedimentation 

rates were high. 

Sources: Burdick 2012, 2013; Personal communication from V. Brown, Pacific Islands Regional Office Habitat Conservation 

Division, Guam Field Office, NMFS, to S. Hanser, Marine Biologist, NAVFAC Pacific regarding occurrences of threatened coral 

species in Guam waters, February 2015. 

As described in the 2010 Final EIS, green sea turtles (threatened ESA status) forage in offshore waters 

and nest on beaches at AAFB. The majority of nesting by this species occurs in northern Guam. 

Historically, the Explosive Ordnance Disposal (EOD) beach at AAFB has one of highest incidents of sea 

turtle nesting. Nesting at AAFB by the endangered hawksbill sea turtle has not been documented. 

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 around AAFB. 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 be found in the waters around AAFB.  
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Marine Conservation Areas 

Three preserves and refuges are located in this region: the AAFB Marine Resource Preserve, the Pati 

Point Marine Preserve, and the submerged lands bordering the Guam NWR at Ritidian Point. More 

detailed information on these preserves and reserves is provided in Chapter 3, Affected Environment of 

this SEIS and in the 2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, Section 11.1.5: 

Guam Regional Environment, pages 11-44 to 11-45), but all host a variety of marine organisms and 

contribute to a functioning marine ecosystem with high coral cover and high overall biodiversity. 

Submerged lands are also discussed in Section 4.3.6. 

Benthic percent cover for hard coral and macroalgae in this area were determined from NOAA Pacific 

Islands Fisheries Science Center Coral Reef Ecosystem Division surveys conducted from May to June of 

2011. While individual marine preserves were not compared due to statistical limitations, the results show 

that there is substantial variability in benthic substrate among the sites surveyed with no observed 

difference between the marine preserve sites and the rest of the sites around Guam (Williams et al. 2012). 

 Environmental Consequences 4.3.9.2

Construction 

Construction of the cantonment, family housing, and community support facilities would take place at 

AAFB under this alternative. There are no anticipated direct impacts to marine resources as a result of the 

construction of the Alternative C - potential indirect impacts on marine resources from this action are 

similar to those stated in the 2010 Final EIS, but of reduced intensity due to a smaller footprint with fewer 

people being relocated for the action proposed in this SEIS. More detailed information is available in the 

2010 Final EIS, but is summarized below (Volume 2, Chapter 11: Marine Biological Resources, Section 

11.2: Environmental Consequences, pages 11-78 to 11-80). 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 utilization of the Northern District 

WWTP for treatment and disposal of generated wastewater for the AAFB cantonment and housing. Due 

to the reduced population projection and related smaller increase in demand under the 2012 Roadmap 

Adjustments, this increase in wastewater discharge from the Northern District WWTP would be less than 

under the No-Action Alternative. However, as discussed in Section 4.1.14, Utilities in this SEIS, upgrades 

to the Northern District WWTP are already needed for the plant to achieve compliance with the treatment 

standards required by its current NPDES permit. Increasing the wastewater discharge from a non-

compliant treatment plant would be a significant indirect impact to marine biological resources during the 

period of non-compliance. 

Impacts to water quality for marine biological resources resulting from changes in WWTP wastewater 

flows 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.  

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 
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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 AAFB 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 AAFB 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 

There would be no direct impacts and less than significant indirect impacts on fish as a result of 

construction for the proposed action. Impacts to fish stocks around the project area may occur from 

increased use of this resource by construction workers. However, contract construction personnel would 

be issued base passes for official business only and these restrictions would be specified in construction 

contracts. Potential impacts would occur after work hours or on weekends and would be short-term and 

localized, and would therefore be minimal. 

AAFB’s INRMP also prohibits hook and line fishing at designated locations and includes designated 

swimming and snorkeling locations, thereby decreasing the potential for indirect impacts. These 

designations are likely to be continued in the JRM INRMP (JRM 2013). Any increased recreational 

activity would also be spread among the beaches surrounding AAFB (e.g., Tarague Beach), both DoD 

and non-DoD. 

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.  

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 fish. 

Essential Fish Habitat 

The construction of the cantonment and housing at AAFB 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 
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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.  

Special-Status Species 

There would be no direct impacts and less than significant indirect impacts on special-status species as a 

result of the proposed action with the compliance with the Construction General Permit, implementation 

of appropriate construction BMPs, and access limitations for construction workers, as described for the 

resources above.  

In-water green sea turtles may be disturbed by increased activity in the area but potential impacts would 

be short-term and minimal with sea turtle-specific BMPs implemented (e.g., scheduling of construction 

activities around sea turtle nesting season and choice of any construction-related lighting near beach 

areas). Therefore, there would be less than significant impacts to the green sea turtle. 

Marine Conservation Areas 

Conservation efforts and management activities at the AAFB Marine Resource Preserve, the Pati Point 

Marine Preserve, and the submerged lands bordering the Guam NWR at Ritidian Point are not expected to 

be significantly impacted, directly or indirectly, as a result of the construction of the proposed cantonment 

and housing at AAFB. Less than significant impacts on these marine preserves and reserves may result 

from increased, but temporary and limited, recreational impacts as previously described in the resource 

sections above. 

Operation 

Potential operational effects of the proposed AAFB cantonment and housing are described in detail in the 

2010 Final EIS (Volume 2, Chapter 11: Marine Biological Resources, Section 11.2: Environmental 

Consequences, page 11-74 to 11-78) and summarized for reference below. Potential impacts for the 

operation of the proposed AAFB cantonment and housing are reduced from those evaluated in the 2010 

Final EIS for the previously proposed cantonment and housing action. Operation of facilities common to 

all alternatives (i.e., schools and off-site utilities) would have no impact on marine biological resources. 

Marine biological resources would be impacted by the increased wastewater discharge from the Northern 

District WWTP for treatment and disposal of generated wastewater during the operation of 

cantonment/family housing at AAFB. 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 into compliance with the permit 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. 

Mitigation to address this impact would be the same for Alternative C as described for Alternative A in 

Section 4.1.9.2. With such mitigation, the impact to marine biological resources via water quality would 

be beneficial in the long-term because wastewater discharge from the Northern District WWTP would 

improve over existing conditions with treatment upgrades. However, if increased wastewater flows occur 

as a result of the relocation before upgrades are made, there would be short-term, significant impacts to 

marine biological resources via water quality until upgrades are completed. Impacts to water quality for 
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marine biological resources resulting from changes in WWTP wastewater flows 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 AAFB would not directly impact marine flora and 

invertebrates. 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, particularly since the proposed cantonment and housing are 

close to the ocean and nearby beaches, potentially leading to increased recreational use of marine 

biological resources in the immediate area. 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 avoid and minimize potential long-term, indirect impacts to marine flora and invertebrates. 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 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 service members and their dependents 

and appropriate 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 

AAFB. Indirect impacts to fish stocks around the project area may occur from increased use of this 

resource by DoD personnel and their dependents living and working at AAFB. The magnitude of impacts 

is directly related to the increase in recreational use.  

Impacts to fish stock and EFH around the project area may occur from increased use of this resource by 

operation-related DoD personnel and their dependents living and working at AAFB. The magnitude of 

impacts is directly related to the increase in recreational use. However, the potential long-term, indirect 

impacts on the local fish stocks as a result of the proposed increase in military population and dependents 

at AAFB are expected to be less than significant primarily because past studies have shown that military 

personnel do not play a large role in recreational fishing. Instead, military personnel tend to use charter 

services which make up only 7% of the fleet. Local residents do most of the recreational fishing in the 

area, with tourists, military personnel, and residents associated with the military accounting for a smaller 

proportion of recreational fishing activity (Allen and Bartram 2008). Current levels of recreational fishing 

are well below the historic highs of the 1990s. There has been no evidence of overfishing in the waters 

around AAFB and the military relocation to Guam is not likely to substantially contribute to any existing 

pressures on the resource.  
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AAFB’s INRMP also prohibits hook and line fishing at designated locations and includes designated 

swimming and snorkeling locations, thereby decreasing the potential for indirect impacts. These 

designations are likely to be continued in the JRM INRMP (JRM 2013). Any increased recreational 

activity would also be spread among the beaches surrounding AAFB (e.g., Tarague Beach), both DoD 

and non-DoD. 

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, particularly since the proposed cantonment and housing are close to the 

ocean and nearby beaches, potentially leading to increased recreational use of marine biological resources 

in the immediate area. 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. 

There would be no impacts on fish from stormwater, sedimentation, or other non-point source pollution 

from operational activities due to the implementation and enforcement of appropriate LID measures and 

BMPs.  

With implementation of environmental education and outreach for service members and their dependents, 

fishing restrictions as determined by the JRM INRMP, and appropriate BMPs, there would be no direct 

impacts and less than significant indirect short-term impacts to fish. 

Essential Fish Habitat 

The operation of the cantonment and housing at AAFB 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 INRMP fishing restrictions, 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. 

However, as described in Section 4.1.9.2 for Alternative A, the Northern District WWTP is out of 

compliance with its permit issued by USEPA in April 2013 and increasing the wastewater discharge from 

a non-compliant treatment plant would result in significant indirect impacts to marine biological resources 

during the period of non-compliance. Upgrading the Northern District WWTP treatment systems (as 

required by the 2013 NPDES permit) would mitigate this significant impact to marine biological 

resources. These impacts and the associated mitigation would be the same for Alternative C as described 

for Alternative A in Section 4.1.9.2. 

Special-Status Species 

There would be no direct impacts and less than significant indirect impacts on special-status species as a 

result of operation of the cantonment and housing at AAFB. 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 measures and BMPs.  

Conservation efforts implemented by the DON may provide additional protection to all coral, including 

those being considered for ESA-listing, and sea turtles in adjacent areas mostly frequented by people 

abiding by the JRM INRMP. Additional information may need to be included in these conservation 
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efforts once final determinations are made regarding the potential listing of coral species offshore at 

AAFB. However, regardless of listing status, impacts are expected to be less than significant. 

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 green sea turtles may be disturbed by increased activity in the 

area, potential impacts would be short-term and minimal with sea turtle specific BMPs implemented (i.e., 

lighting near ocean, noise). 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 

Conservation efforts and management activities at the AAFB Marine Resource Preserve, the Pati Point 

Marine Preserve, and the submerged lands bordering the Guam NWR at Ritidian Point are not expected to 

be significantly impacted, directly or indirectly, as a result of the operation of the proposed cantonment 

and housing at AAFB. It is anticipated that the popular snorkeling and dive sites may experience 

increased recreational activity, but protective measures would minimize these long-term, indirect impacts 

to less than significant for these marine preserves, for the reasons previously described in the resource 

sections above. 

4.3.10 Cultural Resources 

 Affected Environment 4.3.10.1

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 C. The discussion below addresses historic properties, as defined in the NHPA, and resources 

of cultural importance 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 

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. 

AAFB is located on the northern plateau area of Guam. It includes the main active airfield and an array of 

operations, maintenance, and community support facilities. The central third of the installation is a MSA. 

The western third is NWF, a WWII-era airfield used for fixed-wing aircraft and helicopter training and 

various field exercises and bivouacs. Alternative C would construct and operate administrative and 

housing areas, community support facilities (e.g., schools, child development center, community center), 

and associated utilities (see Figure 2.4-8 in Chapter 2 of this SEIS).  
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The affected environment for cultural resources associated with Alternative C is generally consistent with 

the affected environment description in the 2010 Final EIS (Volume 2, Chapter 12: Cultural Resources, 

Section 12.1.2.1: Andersen AFB, pages 12‐9 to 12-16), which were based on surveys of PDIAs 

completed at that time. 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 C. Those previous 

investigations included intensive archaeological surveys (Athens 2009; Welch 2010), architectural 

inventories (Welch 2010; SEARCH 2013), and potential TCP studies (Griffin et al. 2010). In addition to 

these surveys and other past surveys (Grant et al. 2007), an intensive archaeological survey of 993 acres 

(402 ha) and an architectural inventory was conducted for this SEIS (Dixon et al. 2014). These 

investigations provide a comprehensive inventory of cultural resources and TCPs occurring within the 

PDIA associated with Alternative C. 

In addition to the primary cantonment/family housing areas, on-site utility corridors associated with 

Alternative C would be located near the southern boundary of AAFB (see Figure 2.4-9). Intensive 

archaeological surveys of portions of the utility line PDIA on AAFB were conducted in 2007 (Welch 

2010), 2010 (Dixon and Walker 2011), and 2013 (Dixon et al. 2014).  

All cantonment alternatives would include construction of off-site utilities along Routes 1, 3, and 9, a 

water well field at AAFB, and expansion or construction 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 et 

al. 2011b) and a literature review of previous surveys and historic development in the area. Assessments 

of potential 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 in support of this SEIS (Dixon et al. 2014). 

Based on data from previous surveys of the proposed cantonment/family housing area, and utility corridor 

impacted areas, Table 4.3.10-1 lists the 54 known archaeological sites located within the Alternative C 

PDIA on AAFB. Four sites are considered eligible for listing in the NRHP; these are all Pre-Contact/Latte 

Period artifact scatters. Fifty of the sites are not considered eligible for listing in the NRHP and are 

shallow, disturbed, low density pottery scatters, portions of WWII-era concrete pads, or WWII to Cold 

War-era bottle scatters. 
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Table 4.3.10-1. Archaeological Sites within the AAFB Cantonment/Family Housing 

Alternative PDIA 

GHPI 

Number† 

Temporary 

Site Number/ 

Map Number* 

Site Type Period** Reference 
NRHP 

Eligible? 

NRHP 

Criteria 

66-07-2109 991 Sherd scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2110 992 Artifact scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2111 993 Artifact scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2112 994 Sherd scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2120 1002* Sherd scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2125 1007* Sherd scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2126 1008* Sherd scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2127 1009* Artifact scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2319 T-9/1044 Artifact scatter Pre-Contact/Latte Welch 2010 No NA 

66-07-2320 T-10/1045 Artifact scatter Pre-Contact/Latte Welch 2010 Yes D 

66-07-2321 T-11/1046 
Ceramic/artifact 

scatter 
Pre-Contact/Latte Welch 2010 Yes D 

66-07-2322 T-14/1049 
Ceramic/artifact 

scatter 
Pre-Contact/Latte Welch 2010 Yes D 

66-07-2323 T-NW-1/1050 Artifact scatter Pre-Contact/Latte Welch 2010 Yes D 

66-07-2573 T-AN-001 Artifact scatter Pre-Contact/Latte 
Dixon et al. 

2014 
No NA 

66-07-2574 T-AN-002 Artifact scatter Pre-Contact/Latte 
Dixon et al. 

2014 
No NA 

66-08-

2575*** 
T-AN-003 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2576*** 
T-AN-004 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2577*** 
T-AN-005 

Concrete 

foundations 

Post-WWII/ /Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2578*** 
T-AN-006 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2579*** 
T-AN-007 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2580 T-AN-008 Artifact scatter Pre-Contact/Latte 
Dixon et al. 

2014 
No NA 

66-08-2581 T-AN-009 
Concrete 

foundations 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2582*** 
T-AN-010 Aircraft remains 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2583*** 
T-AN-011 

Defensive 

position 

WWII/Japanese Military 

Occupation 

Dixon et al. 

2014 
No NA 

66-08-2584 T-AN-012 Artifact scatter Pre-Contact/Latte 
Dixon et al. 

2014 
No NA 

66-08-

2585*** 
T-AN-013 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2586 T-AN-014 
Concrete 

foundation 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

 T-AN-015 
Concrete 

foundations 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2587*** 
T-AN-016 

Elevated 

concrete 

foundation 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2588*** 
T-AN-017 

Concrete 

footings 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2589 T-AN-018 
Concrete 

foundation 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 
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Table 4.3.10-1. Archaeological Sites within the AAFB Cantonment/Family Housing 

Alternative PDIA 

GHPI 

Number† 

Temporary 

Site Number/ 

Map Number* 

Site Type Period** Reference 
NRHP 

Eligible? 

NRHP 

Criteria 

66-08-2590 T-AN-019 
Concrete 

foundation 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2591 T-AN-020 Artifact scatter 
Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2592 T-AN-021 Artifact scatter 
Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

 T-AN-022*** 
Concrete 

foundations 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2593*** 
T-AN-023 

Concrete 

foundation 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2594*** 
T-AN-024 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2595 T-AN-025 
Defensive 

position 

WWII/Japanese Military 

Occupation 

Dixon et al. 

2014 
No NA 

66-08-

2596*** 
T-AN-026 

Septic tank 

structures 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2597*** 
T-AN-027 

Concrete 

foundation 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2598 T-AN-028 
Defensive 

position 

WWII/Japanese Military 

Occupation 

Dixon et al. 

2014 
No NA 

66-08-2599 T-AN-029 
Concrete 

foundation 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2600 T-AN-030 Artifact scatter 
Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2601*** 
T-AN-031 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2602*** 
T-AN-032 

Concrete 

foundation 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2603*** 
T-AN-033 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

 T-AN-034 Artifact scatter 
Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-

2605*** 
T-AN-035 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2606 T-AN-036 Artifact scatter 
Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2607 T-AN-037 Artifact scatter Pre-Contact/Latte 
Dixon et al. 

2014 
No NA 

66-08-2608 T-AN-038 Artifact scatter Pre-Contact/Latte 
Dixon et al. 

2014 
No NA 

66-08-

2609*** 
T-AN-039 Artifact scatter 

Post-WWII/Second 

American Territorial 

Dixon et al. 

2014 
No NA 

66-08-2610 T-AN-040 Artifact scatter Pre-Contact/Latte 
Dixon et al. 

2014 
No NA 

66-08-2611 T-AN-041 
Defensive 

position 

WWII/Japanese Military 

Occupation 

Dixon et al. 

2014 
No NA 

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 (2010).  

** Revised to match Guam GHPI forms dated May 28, 2014. 

        ***The Guam SHPO concurs with this recommendation (Guam SHPO correspondence dated August 22, 2013 and September 17, 

2014 [RC2013-0853]). 
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As the on-site utility corridors are contained within the well development area, sites are discussed in that 

paragraph below. No TCPs have been identified in the PDIA for this alternative. However, culturally 

important natural resources may be located in the vicinity of the PDIA. 

There are 832 architectural properties, constructed between 1944 and 2009, within the PDIA for the 

Alternative C (Table 4.3.10-2). These buildings and structures include historic North Field, housing, 

barracks, administrative facilities, and recreational facilities. North Field, a gatehouse, and a firehouse are 

considered eligible for listing in the NRHP. Six buildings and structures in the PDIA are administrative or 

support facilities (e.g., maintenance facilities and utilities) that are greater than 50 years in age that have 

not been evaluated. If this alternative is selected, then unevaluated properties would be evaluated under 

the procedures identified in the 2011 PA. A total of 766 buildings are covered under the Program 

Comment for Wherry and Capehart Era Family Housing at Air Force and Navy Bases (ACHP 2004). 

Two buildings are bachelor housing covered under the Program Comment for Cold War Era 

Unaccompanied Personnel Housing (ACHP 2006; see Chapter 3.10.3 for more information on Program 

Comments). Fifty-five buildings and structures are less than 50 years old and do not meet the exceptional 

significance threshold required under NRHP Criteria Consideration G. 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 4.3.10-2. Summary of Architectural Properties Located within the AAFB 

Cantonment/Family Housing Alternative Potential Impacted Area 

Building/Structure 

Type 
Location 

Number of 

Buildings/Structures of 

this Type in Impacted 

Area 

Date of 

Construction 
NRHP Eligible? 

North Field (GHPI 

number 66-07-1064) 
AAFB 1 1944 Yes 

Administration or 

Support 
AAFB 3 1954 to 1964 Not Evaluated 

Family Housing AAFB 766 1956 to 1963 
Covered under Program 

Comment 
Unaccompanied 

Personnel Housing 

(barracks) 

AAFB 2 1956 
Covered under Program 

Comment 

Support Facilities 

Sewer Lift Station AAFB 1 1960  Not Evaluated 

Well AF-1 AAFB 1 Unknown Not Evaluated 

Gatehouse AAFB 1 1964 Yes 

Firehouse AAFB 1 1955 Yes 

Maintenance, support, 

recreation, and supply 

facilities 

AAFB 37 1963 to 2008 No 

Pavilions/Bus Shelters AAFB 13 1987 to 1993 No 

Billboards, Signs, 

Marquees 
AAFB 5 2006 to 2009 No 

Overwatch AAFB 1 Unknown Not Evaluated 
Note:  Information on type, number, and date of construction from iNFADS. 
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In addition to the cantonment/family housing, and utility corridor areas, Alternative C would include 

construction of off-site utilities, a water well field, and expansion or construction of two schools. Nine 

NRHP-eligible archaeological sites and 15 sites not considered eligible for listing in the NRHP have been 

identified in these areas (see Alternative A, Table 4.1.10-4 and 4.1.10-5). 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. (No architectural properties or TCPs have been identified 

within the off-site utilities potential impacted area. 

Under Alternative C, the Andersen Middle School facility would be repurposed as an elementary school 

and expanded at its current site, and a new middle school would be constructed. This area is within the 

AAFB cantonment/family housing potential direct impacted area. The expansion of the DoDEA High 

School would involve construction at the Naval Hospital site in central Guam. No NRHP-eligible sites, 

architectural properties, or TCPs have been recorded in this area. 

 Environmental Consequences 4.3.10.2

Construction 

Construction activities associated with Alternative C 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 buildings and on-site 

utility construction could adversely affect four known NRHP-eligible archaeological sites, including Pre-

Contact/Late Period artifact scatters (see Table 4.3.10-1). Excavation and soil removal could also 

adversely affect one historic structure, North Field. 

Construction at AAFB would also require the demolition of 832 buildings (Table 4.3.10-3). Of these 832 

buildings and structures, two are considered eligible for listing in the NRHP, two buildings are covered 

under the Program Comment for Cold War Era Unaccompanied Personnel Housing (ACHP 2006), and 

766 are covered under the Program Comment for Wherry and Capehart Era Family Housing at Air Force 

and Navy Bases (ACHP 2004). Fifty-five buildings and structures are not eligible, and six are 

unevaluated. The Program Comments resolve NHPA Section 106 requirements for demolition of these 

768 buildings. As 55 buildings and structures are not eligible for listing in the NRHP, the demolition of 

these buildings under Alternative C would be consistent with a finding of no historic properties affected. 

Consistent with the 2011 PA, final determinations of eligibility, including the six unevaluated properties, 

an assessment of effect would be completed in conjunction with project-specific reviews, if this 

alternative is selected. 

Table 4.3.10-3. Architectural Properties to be Demolished within the AAFB Cantonment/Family 

Housing Alternative PDIA 

Building Name 

or Type 
Location Facility Number(s) 

Date of 

Construction 

NRHP 

Eligible? 

Administration 

or Support 
AAFB 2403,9000, 9002 1954 to 1964 Not Evaluated 

Family Housing AAFB 

1000-1050, 1052, 1054-1085, 1100--1151, 1153-

1187, 1200--1292, 1300--1368, 1400-1483, 

1500--1571, 1700---1765, 1800--1872, 1900-1974, 

2000--2062 

1956 to 1963 

Covered under 

Program 

Comment 

Unaccompanied 

Personnel 

Housing 

(barracks) 

AAFB 1051, 1053 1956 

Covered under 

Program 

Comment 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Final July 2015 

4-300 

Table 4.3.10-3. Architectural Properties to be Demolished within the AAFB Cantonment/Family 

Housing Alternative PDIA 

Building Name 

or Type 
Location Facility Number(s) 

Date of 

Construction 

NRHP 

Eligible? 

Support Facilities 

Sewer Lift 

Station 
AAFB 1295 1960 Not Evaluated 

Well AF-1 AAFB 9007 Unknown Not Evaluated 

Gatehouse AAFB 2505 1964 Yes 

Firehouse AAFB 9001 1955 Yes 

Maintenance, 

support, 

recreation, and 

supply facilities 

AAFB 

1294, 1599, 1605, 1621, 1622, 1623, 1624, 1625, 

1627, 1637, 1638, 1639, 1640, 1641, 1655, 1656, 

1782, 1786, 1879, 1881, 1882, 2401, 2508, 2544, 

2550, 9003, 9004, 9006, 9100, 9101, 9103, 9104, 

9105, 9106, 9122, 22029, 26101 

1963 to 2008 No 

Pavilions/Bus 

Shelter 
AAFB 

1087, 1383, 1630, 1660, 80140, 80141, 80142, 80143, 

81955, 81956, 81957, 81958, 81959 
1987 to 1993 No 

Billboards, 

Signs, Marquees 
 1598, 1626, 26108, 26999, 24020 2006 to 2009 No 

Overwatch AAFB Unknown Unknown Not Evaluated 

Excavation and soil removal associated with the construction of off-site utilities 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 affected by construction.  

In addition, construction at AAFB 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 C would not directly affect any historic properties or impact 

natural resources of cultural importance. Indirect adverse effects to known NRHP-eligible archaeological 

sites would be minimal due to an increase in population as these sites are not adjacent to the cantonment 

area. 

Summary of Impacts and Potential Mitigation Measures 

Implementation of Alternative C could cause direct, adverse effects to 13 known NRHP-eligible sites and 

four historic structures, which is fewer than Alternatives A and B, but more than Alternative D. Refer to 

Section 4.7, Table 4.7-1 for a comparison of cultural resources impacts and potential mitigation measures 

for each cantonment/family housing alternative. Demolition could also affect 12 buildings and structures 

that have not been evaluated for listing in the NRHP (see Tables 4.1.10-5 and 4.3.10-3). 

Direct impacts could occur to natural resources of cultural importance as a result of removal of limestone 

forest and traditional plants. The 2011 PA includes measures to coordinate with SHPO and concurring 

parties to address appropriate treatment of these resources.  
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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 will address potential adverse effects and alternatives to avoid adverse effects. If avoidance is 

not possible, Table 4.3.10-4 presents potential mitigation measures to resolve adverse effects to historic 

properties and reduce impacts to cultural resources resulting from the implementation of Alternative C. 

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 4.3.10-4. Potential Mitigation Measures for Alternative C for Adverse Effects (NHPA) and 

Impacts to Other Cultural Resources (NEPA) 
NHPA Effects Mitigation  

Potential direct adverse effects 

to 17 historic properties - 13 

NRHP-eligible archaeological 

sites and NRHP-eligible 

structures) 

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 12 

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. 

 

4.3.11 Visual Resources 

 Affected Environment 4.3.11.1

A list and description of visual resources at AAFB is contained in the 2010 Final EIS (Volume 2, 

Chapter 13: Visual Resources, Section 13.1: Affected Environment, pages 13-1 to 13-8). AAFB is 

composed of runways, buildings, facilities, and housing areas all surrounded by moderately to heavily 

vegetated forest. Due to the relatively flat topography and moderate to heavy vegetation, the surrounding 

communities of Dededo and Yigo have limited views into AAFB. One exception to this is the views 

afforded from Mount Santa Rosa (Photos 4.3.11-1 and 4.3-11-2). From this point, sweeping 360-degree 

views can be seen of the entire north area, including distant views of AAFB facilities and surrounding 

landscape. 
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Photo 4.3.11-1. View from Mount Santa Rosa 
Source: Goatlockerguns 2008a 

 

 

  

Photo 4.3.11-2. View of AAFB from Mount Santa Rosa 
Source: Goatlockerguns 2008b 

  

http://www.flickr.com/photos/goatlockerguns/2231664539/in/photostream/
http://www.flickr.com/x/t/0093009/photos/goatlockerguns/2231664539/
http://www.flickr.com/x/t/0093009/photos/goatlockerguns/2232449906/
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 Environmental Consequences 4.3.11.2

Construction 

Construction activities and equipment may temporarily block views as seen from viewing areas. The 

disruption would cease once the cantonment and family housing are built. Therefore, there would be 

minor short-term direct impacts on visual resources. These impacts would be less than significant.  

Operation 

Unlike development proposed at Finegayan, the proposed development at AAFB differs substantially 

from that proposed and approved under the 2010 Final EIS. The 2010 Final EIS analyzed the construction 

of the Air Combat Element at the North Ramp, construction of air embarkation facilities at South Ramp, 

and construction of the North Gate and access road. In contrast, this SEIS analyzes a cantonment/family 

housing development at AAFB. Currently, as seen from a viewing area such as Mount Santa Rosa, the 

urban development at AAFB is sparse due to its rural location, and the base is somewhat blended in with 

surrounding vegetation and the coastline in the background. The resulting appearance, which would 

include more urban development related to the cantonment/family housing, would be less than 

significantly altered due to the continuing dominant presence of vegetation throughout the region. 

Consequently, less than significant long-term direct impacts on visual resources would result from 

implementation of this alternative. 

4.3.12 Ground Transportation 

 Affected Environment 4.3.12.1

The affected environment for ground transportation resources under Alternative C 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 operations of Alternative C would 

potentially affect conditions for roadways, transit facilities, and pedestrian and bicycle facilities on-base. 

Potential ground transportation impacts to off-base (external) roadways are addressed in Section 6.1 of 

this SEIS. 

Roadway Network 

AAFB has two existing access gates. The Main Gate provides access between Route 1 and Arc Light 

Boulevard. Arc Light Boulevard is the main roadway on-base and provides an east/west route across the 

base. The Santa Rosa Gate is located approximately 1.1 mile (1.8 km) southeast of the Main Gate and 

provides access between Route 15 and Santa Rosa Boulevard. Santa Rosa Boulevard passes through 

housing areas on-base. All of the base roadways are two lanes (one lane in each direction), with additional 

separate turning lanes at major intersections. All of the on-base intersections are currently controlled by 

two- or all-way stop signs. 

The AAFB Traffic and Safety Engineering Study (AAFB 2009) concluded that most of the on-base 

intersections were operating at acceptable LOS (LOS A, B, C, D, or E), with the exception of several 

intersections along Arc Light Boulevard. The study recommended improvements for those intersections. 

Transit Network 

There is no existing transit service on AAFB. The GRTA operates fixed route and paratransit service. The 

Blueline 1, servicing Hagåtña, Tamuning, Micronesia Mall, and Tumon, is the nearest fixed route bus 

line, and operates at a distance of approximately 10.5 miles (16.9 km) from AAFB. Paratransit service is 

provided to all ADA-eligible certified passengers, by provided transportation to the nearest fixed route. 
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Pedestrian and Bicycle Network 

There is a dedicated pedestrian jogging trail provided along Arc Light Park and Bonins Avenue. No other 

dedicated pedestrian or bicycle facilities exist on or near AAFB. Typically, the outside lane or shoulder, 

which is generally unpaved, functions as the pedestrian/bicycle space. 

 Environmental Consequences 4.3.12.2

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 short-term, direct construction impacts generated by the proposed action at Alternative C would 

be similar to Alternative A (Section 4.1.12.2). Potential 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, Alternative C would result in less than 

significant short-term, direct impacts to on-base (internal) roadways. 

Operation 

Roadway Network 

As currently proposed, Alternative C would have two separate, non-contiguous development areas. The 

cantonment would be located on the northwest end of the site and would be accessible via the new North 

Ramp Gate and Vehicle Inspection Facility, which is currently under construction (approximately 50% 

complete), as well as the existing AAFB Main Gate on Route 9. The family housing area (and the 912 Air 

Force housing units that would be redeveloped on the site) would be directly accessible via the existing 

Santa Rosa Gate on Route 15. 

The proposed on-base (internal) roadway network hierarchy for Alternative C 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 C is included in an Appendix F to 

this SEIS. A four-lane arterial roadway would extend from the new North Ramp Gate and Vehicle 

Inspection Facility to the northern extent of the cantonment, and would provide the main north/south 

connection. A second four-lane arterial roadway would extend from the main entry road to the east. These 

roadways are designed, and 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. Direct internal access between the cantonment and the family housing areas would be 

provided via Marianas Boulevard and Carolines Avenue.  

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 C, include, but are not 

limited to, the following: 

 A new North Ramp Gate and Vehicle Inspection Facility is currently under construction and 

would provide direct access to the cantonment area.  
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 The existing AAFB Main Gate on Route 9, and the existing Santa Rosa Gate on Route 15, would 

provide direct access to the family housing area.  

 The Santa Rosa Gate would be improved as part of the proposed action. 

Two existing internal roadways on AAFB, Marianas Boulevard and Carolines Avenue, would connect the 

family housing area to the cantonment area. The existing roadways would be utilized to the extent 

possible. The proposed action includes on-base (internal) roadway construction and improvement projects 

that would be implemented by the DoD.  

All on-base (internal) roadway segments and intersections have been designed with the capacity required 

to accommodate the expected travel demand. Specifically, on-base (internal) roadway segments and 

intersections are designed to operate at acceptable LOS (LOS A, B, C, D, or E) under future year 

(Year 2030) conditions with the proposed action. The proposed action would not result in 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 facilities 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 are stated in 

Section 4.1.12.1.  

Transit Conditions 

The proposed action would not result in 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. 

Pedestrian and Bicycle Conditions 

Bicycle and pedestrian facilities would be included in the construction of new on-base (internal) 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 C is provided in an Appendix to this SEIS.  

The proposed pedestrian and bicycle network includes an enhanced pedestrian sidewalk that would 

traverse the perimeter of the community support area near the center of the cantonment area. Multi-

purpose trails would be constructed along almost all of the proposed roadways, and a jogging/biking trail 

network would be located primarily around the perimeter of the cantonment area. Two pedestrian 

overpasses; one crossing over the proposed new North Gate and Vehicle Inspection Facility, and the other 
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crossing over the arterial roadway north of the Santa Rosa Gate; are proposed to allow passage between 

the east and west portions of the cantonment and the family housing area, respectively. The family 

housing area would be connected to the cantonment area by a multi-purpose trail that would continue 

through the main corridor of the family housing area. All residential streets would be constructed with 

sidewalks on both sides, in addition to a jogging/biking trail located around the periphery of the family 

housing area. 

The proposed action would not result in 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. 

4.3.13 Marine Transportation 

 Affected Environment 4.3.13.1

The affected environment for marine transportation under Alternative C is the same as described in 

Section 3.1.13.1 for Alternative A. 

 Environmental Consequences 4.3.13.2

The environmental consequences for marine transportation under Alternative C would be the same as 

described in Section 4.1.13.2 for Alternative A. 

4.3.14 Utilities 

 Affected Environment 4.3.14.1

This section includes information related to existing electrical, potable water, wastewater, solid waste, 

and IT/COMM utilities as they apply to the Alternative C. 

Electrical Power 

The existing electrical utility at the AAFB alternative includes electrical distribution systems servicing the 

new North Gate and family housing area. The new North Gate is currently in construction, and electrical 

distribution is being installed to serve this new facility. The area for the proposed cantonment is around 

the new North Gate and has no existing electrical power infrastructure except for that being installed for 

the new North Gate. 

At AAFB, new power upgrades have been installed to meet the demands of future projects under 

development. The capacity of the substation has been substantially upgraded, and distribution lines are 

currently being installed and planned in order to provide power to new projects that are either under 

construction, or are in the design or planning stages. The newly upgraded AAFB main substation has the 

capacity to meet the combined present and estimated future loads, excluding the proposed action. This is 

in contrast to the 2010 Final EIS where it was reported that “The T&D system at Andersen AFB is 

currently operating near capacity…” (2010 Final EIS, Volume 6, Chapter 3: Utilities, Section 3.1 

Affected Environment, page 3-5). The power being supplied to this area comes from the GPA 

transmission and generation system. The situation and condition of these GPA utility systems is 

unchanged from the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1: Affected Environment, 

page 3-5). 
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Potable Water 

The DoD water transmission system in northern Guam consists of 10-inch and 12-inch asbestos cement 

and cast iron pipes, and is part of the DoD potable water system that conveys water between southern 

Guam and northern Guam. The existing potable water utility specific to Alternative C areas consists of a 

water distribution system serving the existing housing area. This system is in reasonably good shape 

having been refurbished in the 1990s (Pacific Division NAVFAC 2003). A new distribution system 

serving the new North Gate is currently being installed. Andersen Well No. 1 and its 8-inch feeder line, 

constructed in 2007, run through the proposed cantonment area. The overall AAFB potable water system 

remains the same as that provided in the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1: 

Affected Environment, page 3-10) except for some major repairs performed since the 2010 Final EIS was 

issued. Some transmission mains have been repaired and connections to Mount Santa Rosa Storage Tank 

have also been repaired. Previously, the unaccounted for water for the AAFB potable water system was 

estimated at 50%. The DoD is committed to improving its water loss control program, and has begun to 

implement measures to reduce unaccounted for water, as well as to develop plans for further 

improvements. A recent Major Maintenance and Repair Plan water leak detection and repairs project was 

completed in September 2013. Water leak detection and repairs will continue for both the DON and Air 

Force water systems for further reduction of unaccounted for water. Based on operational experience, it is 

likely that unaccounted for water has decreased in the Air Force water system and is currently estimated 

at 35% (NAVFAC Department of Public Works, personal communication, September 2013). 

The affected environment, with respect to the GWA’s potable water system, is the same as described in 

Section 4.1.14.1 for Alternative A. 

Wastewater 

The GWA compliance background presented in Section 4.1.14.1 for Alternative A is the same for 

Alternative C. 

The affected environment for wastewater utilities associated with the Alternative C remains unchanged 

from that described in the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1: Affected 

Environment, pages 3-17 to 3-31), but is summarized below and is supplemented with new information. 

The existing AAFB wastewater collection system consists of a network of gravity sewers totaling 

38 miles (61 km), with four major WWPSs and force mains located on the south side of AAFB Main 

Base. The four major sewage pump stations include the Facility 1295 WWPS, the Facility 24101 WWPS, 

the Facility 1098 WWPS, and the Facility 1881 WWPS. The system collects wastewater generated by the 

industrial and residential areas on-base and discharges wastewater off-base into the GWA sewage 

collection system at a sewer manhole located near the AAFB Main Gate. This sewage flows through the 

GWA collection system along Route 9 and Route 3 to the Northern District WWTP for treatment and 

disposal. The existing wastewater collection system in the family housing area remains unchanged from 

the 2010 Final EIS (Volume 6, Chapter 3: Utilities, Section 3.1: Affected Environment, page 3-25). 

The affected environment for the GWA wastewater collection system and WWTPs for Alternative C are 

the same as described for Alternative A in Section 4.1.14.1. 

Solid Waste 

The existing solid waste infrastructure specific to Alternative C consists of solid waste handling facilities 

at AAFB. There are no existing solid waste handling facilities within the proposed cantonment or family 

housing areas. However, such facilities exist elsewhere at AAFB. The existing solid waste infrastructure 
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both on-base at AAFB and off-base has changed since the publication of the 2010 Final EIS (Volume 6, 

Chapter 3: Utilities, Section 3.1: Affected Environment, pages 3-35 to 3-36). The on-base landfill is no 

longer used for municipal solid waste disposal since the GovGuam landfill at Layon is operational and 

receiving solid waste. Other waste not accepted by the Layon Landfill can be disposed of at either AAFB 

or Naval Base Guam Apra Harbor facilities. The DON is currently coordinating with the GEPA regarding 

the status of the municipal solid waste landfill permit for the Naval Base Guam Landfill. The Solid Waste 

Working Group consisting of DoD, GEPA and USEPA was established to coordinate and resolve landfill 

permitting issues, as well as other solid waste issues on Guam. The municipal solid waste area of the 

AAFB Landfill is in the closure process. AAFB operates a transfer station for sorting waste bound for the 

Layon Landfill. AAFB also continues to operate its recycling center. 

Information Technology and Communications 

The existing IT/COMM infrastructure at AAFB includes existing DoD and commercial 

telecommunication duct banks, manholes/handholes, and connection buildings. Within the area limits for 

the proposed cantonment, there are a few existing buried communication lines on the new access road and 

the new North Gate currently in construction. At the family housing area, there are existing underground 

commercial communication lines. 

 Environmental Consequences 4.3.14.2

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 

The existing power distribution system at AAFB is not capable of meeting increased demand from the 

proposed action. Thus, Alternative C includes an expanded electrical power distribution system with 

additional power feeds from the GPA. Based on the load projections for both the cantonment and family 

housing, no upgrade would be required to the GPA’s generating capacity, since the total load increase 

would be within the capacity of their generating plants. However, upgrades to existing 34.5 kV 

transmission power lines would be required to stay within operating parameters. The electrical power 

distribution system for Alternative C as described in Section 2.4.4.3 includes extending 34.5 kV 

transmission power lines to a new switching station at the North Ramp. The installation of the switching 

station is not part of the proposed action. Additionally, for this alternative, a dedicated substation would 

be required to provide power to the main cantonment. This plan has been developed to handle all system 

demands currently in existence for areas served by the current local power distribution system, in addition 

to the increased demand from the proposed action. Thus, there would be no adverse actions for the current 

power customers aside from potentially short-term power outages during construction of the expanded 

system. Power outages would be mitigated through construction phasing, with the use of temporary 

generators, and/or temporary connections to alternative power sources where necessary, which would 

minimize downtime. 

The island-wide impacts to the GPA’s system would be the same as for Alternative A, as described in 

section 4.1.14.2.  

These direct impacts to the power system are deemed less than significant, both during construction and 

in operation. 
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Potable Water 

There is currently no potable water distribution system at the area for the cantonment. However, a potable 

water distribution system is being installed for the new North Gate. There is an existing potable water 

distribution system serving the area proposed for family housing redevelopment that would need to be 

restructured during the housing area redevelopment proposed in Alternative C. The proposed potable 

water distribution system for Alternative C as described in Section 2.4.4.3 has been developed to handle 

all system demands currently in existence for areas served by the current DoD water distribution system, 

in addition to the increased demand from the proposed action. During construction, service would be 

maintained to current DoD customers via construction phasing, temporary lines, or other actions. Thus, 

there would be no adverse impacts for the current DoD water customers aside from potentially brief water 

outages during construction of the expanded and modified systems. With careful planning, these potential 

outages would be minimized. 

DoD Potable Water System 

The direct impacts to the DoD potable water system would be the same for Alternative C as for 

Alternative A, as described in Section 4.1.14.2. Impacts to the DoD potable water system with the 

implementation of Alternative C are deemed less than significant, since the improvements would provide 

adequate potable water to the proposed action facilities. 

GWA Potable Water System 

Potential impacts to the GWA system would be the same for Alternative C as for Alternative A, as 

described in Section 4.1.14.2. Thus, the short- and long-term impact to the GWA’s distribution system 

from the proposed action is expected to be less than significant, due to the small increase in demand from 

the indirect impacts of the proposed action. 

NGLA Water Extraction 

Potential short- and long-term impacts to the NGLA, and potential mitigation measures of impacts would 

be the same for Alternative C 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 is less than 

significant. Potential mitigation measures for Alternative C are the same as for Alternative A in Section 

4.1.14.2. 

Wastewater 

The impacts and mitigations associated with wastewater for Alternative C would be the same as for 

Alternative A, as described in Section 4.1.14.2.  

Solid Waste 

The environmental consequences for the solid waste infrastructure under Alternative C are generally 

limited to planned construction of a solid waste transfer station and recycling facility as described in 

Section 2.4.4.3. Since new facilities serving the proposed cantonment area would be provided, the 

existing solid waste capabilities at AAFB would not be impacted, and there would be no environmental 

impact to solid waste handling at AAFB. The increased demand to the overall solid waste handling 

capability would be gradually spaced over the 10 or more years projected (over the primary duration of 

the proposed action), and the roughly 7,000 additional people (Marines active duty, dependents, and DoD 

civilian workers) that would arrive on Guam and use the proposed Marine Corps facilities. The long-term 

increase in solid waste generated by the increased Marine Corps population at the AAFB cantonment area 
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would be managed by the new transfer station, recycling center, and additional solid waste handling 

trucks/equipment planned. Because of the limited capacity of the solid waste facilities at AAFB, new 

facilities would be provided.  

C&D debris generated during construction would be handled by the U&SI contractor at the designated 

laydown area near the proposed cantonment site. The DON updated the Final Comprehensive 

Construction and Demolition and Solid Waste Management Plan for Guam Military Relocation, including 

the green waste management sections. The Utilities and Site Improvement (U&SI) contractor would be 

required to process/compost green waste on-site. As part of construction waste management, contractors 

would be required to submit a green waste processing/composting plan to Navy and obtain required solid 

waste permits for green waste processing and composting from GEPA. The DON will review the 

contractors’ project-specific waste management plans prior to their submittal to GEPA and will provide 

oversight during the construction. The U&SI contractor would be required to divert a minimum of 60% of 

the C&D debris and all of the green waste from landfill disposal. The larger-sized green waste consisting 

of trees and stumps would be processed into mulch, and the smaller-sized green waste would be 

processed into compost. The C&D debris would consist mainly of concrete rubble resulting from the 

demolition of existing AAFB housing units during the U&SI phase. This concrete rubble would be 

crushed and used as lower graded aggregate. The C&D waste not diverted would be transported to a 

permitted facility.   

The DON proposes to explore ways to resolve key solid waste issues, specifically the status of the Naval 

Base Guam Landfill permit and handling of special wastes not accepted at Layon Landfill, through the 

Solid Waste Working Group that was established with USEPA and GEPA on July 24, 2014. During the 

September 19, 2014 meeting of the Solid Waste Working Group, GEPA indicated that they will formally 

respond to DON correspondence with regards to issues relative to the Naval Base Guam Landfill. The 

Layon Landfill and the permitted private hardfill facilities are operating within their regulatory 

requirements. The proposed action would be in compliance with all applicable GEPA solid waste permit 

terms and conditions that routinely include specific measures to protect human health and the 

environment. All other projects on Guam would utilize permitted solid waste management and disposal 

facilities. 

The increased demand on the overall solid waste handling capability would be gradually spaced over the 

10 or more years of projected buildup, and the “steady-state” conditions when the proposed action to 

Guam has been completed. The increase in solid waste generated by the additional DoD population at 

AAFB would be managed by the new transfer station, recycling center, and planned additional solid 

waste handling trucks/equipment. Upon completion of the SW Transfer Station and Recycling Center 

facilities, the long-term off-base impact would consist of increased solid waste container trucks hauling 

the processed municipal solid waste (MSW) to the Harmon Transfer Station, and recycled waste (e.g., 

cardboard, scrap metal, glass) to the designated recycling contractors. Again, this increased traffic would 

not significantly impact the Guam solid waste infrastructure support systems. 

Family housing for Alternative C would consist of an increase in housing units of approximately 11% 

from the current amount. The MSW from the family housing area would be managed by existing AAFB 

solid waste facilities. 

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 
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Landfill. Therefore, there would be less than significant long-term direct and indirect impacts to the solid 

waste resources on Guam for Alternative C, both during construction and operation.  

Information Technology and Communications 

At the proposed cantonment area on AAFB, there is only one existing DoD IT/COMM line. That line 

would not be impacted unless required by road/access gate modifications. This impact would be limited to 

encasing this line in concrete wherever new roadways or parking areas would be constructed over this 

existing line, or if this line becomes otherwise subject to surface loads. Existing Building 112 at 

Finegayan has adequate current capacity to handle additional connections for IT/COMM, as required for 

Alternative C. New duct banks required for Finegayan Alternative A, as described in Section 2.6, include 

a duct bank of up to twelve 4-inch (10-cm) conduits looped between the main IT/COMM distribution 

facilities, and a system of duct banks and various conduits distributed in and around the site connecting 

the main distribution facilities to each building or end user. Various types of cable would be required 

within this system of conduits including 144 and 288 strand fiber optic cables, copper cables with 600 

pair telephone lines, and smaller cables to individual buildings. Thus, there would be minimal potential 

for short- or long-term adverse environmental consequences to the existing DoD IT/COMM facilities at 

AAFB. Therefore, the direct impact to the DoD IT/COMM system is deemed less than significant both 

during construction and in operation. 

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. 

The current commercial IT/COMM facilities have adequate capacity within nearby infrastructure. The 

existing cables within the proposed remodeled family housing area could be rerouted or demolished as 

required. New duct banks would be required to service the proposed cantonment area. There could be 

short-term lack of commercial service during the construction phase, but no permanent or long-term 

environmental consequences to the commercial IT/COMM infrastructure. Therefore, the direct impact to 

commercial IT/COMM systems is deemed less than significant both during construction and in operation. 

4.3.15 Socioeconomics and General Services 

 Affected Environment 4.3.15.1

The affected environment for Socioeconomics and General Services on Guam are presented for the entire 

island of Guam and do 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 4.3.15.2

The Socioeconomics and General Services impacts under Alternative C 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 C 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 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Final July 2015 

4-312 

magnitude of the impacts could vary substantially based on policy and program choices yet to be made as 

how to address them. 

4.3.16 Hazardous Materials and Waste 

 Affected Environment 4.3.16.1

The current DoD ROI on Guam for hazardous materials and waste in this section includes the Air Force 

properties proposed for development of the cantonment and housing and the areas affected by off-site 

utilities development and DoD school expansions (see Section 2.4.4.6 in Chapter 2). Air Force properties 

include the eastern portion of AAFB. The proposed cantonment and housing development has the 

potential to affect a larger area of this site. 

Hazardous materials at AAFB are managed by the installation’s Hazardous Materials Pharmacy, under 

the Logistics Readiness Squadron. This facility was established with the mission of overseeing, 

procuring, and minimizing the use of hazardous materials. The AAFB Hazardous Materials Pharmacy 

reduces the need to store large quantities of hazardous materials elsewhere on-base and allows these 

materials to be efficiently reordered on an as-needed basis. Unused hazardous materials are turned in to 

Hazardous Materials Pharmacy or DRMO for reissue or disposal. 

The Air Force has requirements for readily accessible fuel and related storage facilities on Guam. The 

Defense Logistics Agency Energy Guam is the Defense Logistics Agency field activity managing 

Defense Logistics Agency’s DLA’s bulk petroleum products on Guam. Military vehicle fueling is 

provided by the DZSP21 (contractor) transportation department.  

The Naval Base Guam Fuel Department manages fuel operations from the wharves at Drydock Island to 

storage at the Sasa Valley or Tenjo Vista tank farms, and transmission to storage tanks at AAFB. 

Approximately 45% of incoming fuel supplies are for Air Force operations (NAVFAC Pacific 2010).  

The military pipeline system consists of Naval Base Guam and AAFB segments that span the 26 miles 

(42 km) from Defense Fuel Supply Point Guam to AAFB. The Air Force portion of the pipeline consists 

of a single 10 inch (25.4 cm) underground pipeline that covers 16.3 miles (26.2 km) and conveys JP-8 to 

AAFB from the Tiyan manifold to AAFB Defense Fuel Supply Point (NAVFAC Pacific 2010). There is 

an FY 2013 military construction authorization to construct a second 10 inch (25.4 cm) underground 

pipeline from Tiyan to AAFB, paralleling the existing pipeline. 

Numerous fueling operations to support aircraft, vehicle operation, and emergency power generation are 

performed at AAFB. The majority of fuel is aviation fuel. The base has the capacity to store 

approximately 66,000,000 gallon (8,822,917 cubic feet) of aviation fuel. However, some aboveground 

fuel lines presently lack sufficient containment to meet SPCC protocols and/or regulations such as the 

“General Containment Rule.” Fuel storage facilities on the base are required to have leak detection 

features and primary and secondary containment to contain unintended leaks, spills, and releases.  

A base service vehicle equipment station receives commercially delivered fuel (current supplier is Mobil) 

two times per week. The facility is at current capacity. Service vehicles fuel up at a station along the 

northeast runway along Arc Light Boulevard. Fuel is provided by a commercial vendor on-island. An 

additional vehicle fueling facility is under construction near NWF. However, this facility is currently not 

operational as it does not yet meet the Defense Logistics Agency requirements. 
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Hazardous Materials Management 

AAFB is a Large Quantity Generator (40 CFR 262.34 [d], [e], and [f]) of hazardous waste with USEPA 

identification handler number GU6571999519. DRMO arranges for all hazardous waste collection, 

transportation, and disposal via licensed contractors who ultimately dispose of the hazardous waste at 

permitted off-island disposal facilities (AAFB 2007).  

AAFB has a Hazardous Waste Management Plan pursuant to Air Force Instruction 32-7042 that provides 

guidance on the generation, storage and disposal requirements and protocols of hazardous waste. 

The 36th Civil Engineering Squadron Environmental Flight (CES/CEV) is responsible for overseeing the 

management of hazardous waste at AAFB. CES/CEV’s mission statement and operating policy is to 

(AAFB 2008): 

 Maintain a safe and healthy operation and environment. 

 Comply with all applicable laws and regulations. 

 Minimize the generation of all waste types and substitute less toxic materials when possible. 

 Implement process changes that result in a reduced amount of waste used and recycle to the 

maximum practical extent. 

There are 21 (or up to 26 depending on operations) satellite accumulation areas for hazardous waste on 

AAFB and one 90-day hazardous waste accumulation site (Building 19017). Three hazardous waste 

accumulation sites are located on the portion of AAFB proposed for development of cantonment/family 

housing under this alternative. 

Contaminated Sites 

As a result of historic industrial activities conducted at AAFB, groundwater beneath a portion of the area 

proposed for cantonment development is known or suspected to be contaminated. Contamination was 

found in Main Base monitoring wells. At those wells, volatile organic compounds (VOCs) and metals 

concentrations were detected at levels that exceeded USEPA’s Maximum Contaminant Levels. No 

drinking water wells are located near the affected monitoring wells (Agency for Toxic Substances and 

Disease Registry 2002). 

Installation Restoration Program Sites 

There are six IRP and potentially contaminated sites located in the area of Alternative C (Table 4.3.16-1). 

As shown in the table, there are four sites within the proposed footprint and two sites in close proximity 

of the footprint. The majority of the sites have been remediated or determined to not present a risk to 

human health or ecological receptors. Those sites that are currently active or have land use restrictions are 

depicted in Figure 4.3.16-1. Active or restricted sites that may have indirect impacts (i.e., groundwater 

contamination) on the affected area under this alternative are depicted in Figure 4.3.16-1. These sites are 

listed in Table 4.3.16-1 and described in the 2010 Final EIS (Volume 9, Appendix G: EIS Resource 

Technical Appendix, Chapter 3: Hazardous Materials and Waste Resources, Table 3.6-1 Summary of 

Active Environmental Restoration Sites on AAFB, pages G-3-28 to G-3-37 and Table 3.6-2 Summary of 

Applicable Solid Waste Management Units and Areas of Concern Sites on AAFB, pages G-3-38 to G-3-

43). 
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Table 4.3.16-1. Active and Restricted IRP Sites, MRP Sites and AOC within AAFB 

Cantonment/Family Housing Alternative 

Site Name Area (acres) Status 

Sites Within Affected Area 

Site 5-Landfill 5 69 No Further Action 

Site 6-Landfill 8 8 Active (Land Use Controls) 

Site 64 (AOC-I06)-Asphalt Drum Area 3.5 Active 

Site 65 (AOC-I07)-Asphalt Drum Area with OEW Area 50 Active 

UXO 5A MRA 255 Burn & Dump Site 6 Active 

Sites That May Impact Affected Area 

Site 3-Waste Pile 3 19 Active 

Site 35-Waste Pile 1 7 Active/Land Use Controls 

Source: DON 2010. 

Military Munitions Response Program 

One MMRP site, UXO 5A MRA255 Burn & Dump Site, was identified in the area of AAFB proposed for 

development of cantonment/family housing under this Alternative (Figure 4.3.16-1). This site is currently 

active (see Table 4.3.16-1). 

Toxic Substances Management 

Andersen Air Force Base 

There are numerous structures located on the portion of AAFB that may be affected by the proposed 

development of cantonment/family housing under this alternative. Any structure constructed prior to 1978 

may contain LBP, ACM and PCBs.  

According to USEPA, the parcel is located in an area classified as Zone 1 for Radon indicating average 

indoor radon levels of greater than 4 pCi/L. 

 Environmental Consequences 4.3.16.2

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. Therefore, 

implementation of Alternative C would result in less than significant direct and indirect impacts to 

hazardous materials and waste.  
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4.3.17 Public Health and Safety 

 Affected Environment 4.3.17.1

Notifiable Diseases 

The Affected Environment for notifiable diseases for Alternative C is the same as discussed in Section 

4.1.17.1 for Alternative A. 

Mental Illness 

The Affected Environment for mental illness for Alternative C 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 AAFB, 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. 

A small arms range and EOD range are present on the northern portion of AAFB below the cliffline, 

north of the airfield. Activities at these ranges are conducted in accordance with SOPs to ensure the safety 

of both range participants as well as the public. 

Due to munitions handling activities on the AAFB airfield and EOD activities north of the airfield, ESQD 

arcs have been established that restrict the construction of inhabited buildings and other non-munitions 

related activities in order to minimize potential impacts on personnel and the public from an explosive 

mishap. The location of ESQD arcs on AAFB is provided in the land use section of this SEIS 

(see Section 4.3.6). 

APZs have been established for aircraft operations from the AAFB airfield at either end of the runway 

that extends northeast into the ocean and southwest into civilian land areas. The areas proposed for the 

cantonment and housing at AAFB are situated outside of the APZs. Off-base lands within the APZ were 

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

Section 8.1.2.1: Andersen AFB, page 8-24). 

Environmental Health Effects 

Noise 

The primary source of aircraft noise in the northern part of Guam is AAFB. There are approximately 

30,000 flight operations annually at AAFB including departures, arrivals, overhead break arrivals, 

touch-and-go patterns, and ground-controlled approach patterns. The areas proposed for the cantonment 

and housing that are south of the airfield are situated within the 60 to 70 dB noise range. Areas north and 

west of the airfield are within the 65 to 80 dB noise range (see Figure 4.1.4-1). Details regarding current 

noise conditions at AAFB are provided in Section 4.3.4.1. 

Water Quality 

Several water wells are situated within AAFB, which 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. 
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GEPA requires treatment to ensure water quality meets safe drinking water standards. Section 4.3.2.1 

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 AAFB 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. Six IRP sites and one potentially 

contaminated site are situated within the area proposed to support the cantonment and housing on AAFB. 

These sites include Site 6 (Landfill 8), Site 26 (Fire Training Area 2), Site 29 (Waste Pile 2), Site 64 

(Asphalt Drum Area), Site 65 (Asphalt Drum and Ordnance and Explosive Waste Area), Site 77 

(Operational Support Building 4), and Solid Waste Management Unit 37A (Vehicle Maintenance Pit). 

Landfill 8 contains asphalt, asphaltic waste, and metal. Waste fuel is the contaminant of concern at 

Site 26. Site 29 is an area that was used to store drums of asphalt, tar, and oil. Site 64 is an area that was 

used to store drums of asphalt and tar. Contaminants identified at Site 65 include petroleum, oils, and 

lubricants; various debris; MEC; scrap metal; tires; polynuclear aromatic hydrocarbons; heavy metals 

including lead; concrete; and asphalt. Contaminants identified at Site 77 include scrap metal, aircraft and 

automobile parts, and UXO/MEC. Site 37A is a vehicle maintenance pit that is managed based on the 

hazardous substances utilized at the site. 

For Site 6, an interim removal action has been completed and land use controls are in place. No further 

action has been recommended for Sites 26, 29, and 77. For Site 64, a remedial investigation/feasibility 

study has been completed and a ROD prepared recommending land use controls. For Site 65, Remedial 

Investigation fieldwork has been completed; the explosives component of the site would be addressed 

under the MMRP; and the remainder of the site has had a Remedial Investigation/Feasibility Study 

completed and a remedial action ROD prepared. The hazardous materials and waste section of this SEIS 

(see Section 4.3.16) provides additional detail for the status of IRP and MMRP sites. 

Unexploded Ordnance 

The presence of UXO within the proposed AAFB cantonment and housing area 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 

No high crash frequency locations have been identified in the vicinity of the proposed AAFB cantonment 

and housing area. 

 Environmental Consequences 4.3.17.2

Potential direct and indirect impacts on public health and safety from implementation of Alternative C 

would be similar to those discussed under Alternative A. 

Notifiable Diseases 

Potential increases in notifiable diseases for Alternative C would be the same as discussed in Section 

4.1.17.2 for Alternative A.  
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Mental Illness 

Potential increases in mental illness for Alternative C 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 AAFB, 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. 

The areas proposed for the cantonment and housing at AAFB are situated outside of the APZs. Specific 

and documented procedures would be in place to ensure the public is not endangered by operations and 

training activities. Therefore, Alternative C would result in no direct or indirect impacts on public health 

and safety (resulting from operations and training activities). 

Explosive Safety 

Construction and infrastructure improvements related to the proposed military relocation to AAFB would 

be consistent with established ESQD arcs on AAFB. However, munitions are transported several times 

per week from the munitions operations and storage area on NWF to the AAFB airfield along a route to 

the north and east of the proposed cantonment area. The secondary munitions route traverses the middle 

of the proposed cantonment area. The long-term risk associated with the transport of munitions adjacent 

to and through the proposed cantonment area has the potential to cause the evacuation of up to 100% of 

the cantonment area in the event that a munitions transport incident occurs. 

In addition to munitions transportation, another concern is the blast zone associated with the Vehicle 

Inspection Facility near the North Gate. This gate alignment was developed prior to the consideration of 

the Marine Corps cantonment area being considered in the same area. 

Despite SOPs being in place to ensure the safe transportation of munitions, and incident response 

procedures in place in the event of a munitions transport incident or explosives incident at the North Gate, 

a significant direct impact related to explosive safety could occur. Without re-siting the proposed 

development, this potential significant direct impact cannot be mitigated. By comparison, Alternatives A, 

B, D, and E would have no impacts associated with explosive safety. 

Electromagnetic Safety 

Use of AAFB to support cantonment area and housing requirements for relocated Marines would be 

conducted so that new developments are consistent with established EMR hazard zones. 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 
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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. 

Environmental Health Effects 

Noise 

Potential short-term construction and long-term operational noise emissions associated with Alternative C 

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 on 

AAFB would be similar to current noise levels. The area proposed for the cantonment and housing that 

are south of the airfield are situated within the 60 to 70 dB noise range and are compatible with residential 

development. Areas north and west of the airfield are within the 65 to 80 dB noise range. These areas 

would mostly be incompatible for residential development but would allow for operations activities. 

Construction of buildings in these areas should implement noise level reduction measures to reduce 

interior noise levels to allow normal conversation. Existing aircraft noise is not at a level that would result 

in the loss of hearing of cantonment or housing area occupants. Therefore, the 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 C 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 AAFB 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 C 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 that 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. No off-site population is near the IRP sites. Building 
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construction is not proposed within the footprint of IRP sites. Based on investigations of the contaminants 

associated with sites on AAFB (within proposed cantonment and housing development areas), 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 under Alternative C 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-

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 

Because no high crash frequency intersections are located near AAFB and the overall long-term potential 

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). 

4.3.18 Environmental Justice and the Protection of Children 

 Affected Environment 4.3.18.1

As described in 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 C is the 

same as for Alternative A. In addition, the Alternative C 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 4.3.18.2

Potential impacts to environmental justice populations under Alternative C 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. 
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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. 

  




