
Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Draft April 2014 

 2-1  

CHAPTER 2  

PROPOSED ACTION AND ALTERNATIVES 

This chapter presents an overview of each component of the proposed action (including relevant changes 

since the 2010 Final EIS), describes the No-Action Alternative to the proposed action, and summarizes 

the alternatives screening process and criteria used to develop and evaluate a set of preliminary 

alternatives for implementing the proposed action. This chapter then describes in more detail the 

reasonable alternatives that are carried forward for analysis in this SEIS, identifies the DON’s Preferred 

Alternative, and explains why certain alternatives were considered but then eliminated from further 

analysis. Lastly, this chapter summarizes the BMPs that would be incorporated into the proposed action 

and that were factored into the impact analyses presented in later chapters of this SEIS. 

2.1 NO-ACTION ALTERNATIVE 

Under the No-Action Alternative, the DON would continue to implement the September 2010 Final EIS 

and ROD. The decision to construct and operate the LFTRC would remain deferred, and the DON would 

establish a cantonment/family housing area for a larger force of approximately 8,600 Marines and 

approximately 9,000 dependents on federally controlled lands at Finegayan and South Finegayan and by 

acquiring land known as the former FAA parcel. Although the No-Action Alternative presumes the 

present course of action identified in the September 2010 ROD, for purposes of assessing the 

environmental impacts of the proposed alternatives in this SEIS, the DON compared the impacts of the 

proposed action to the baseline conditions identified in the 2010 Final EIS. Baseline conditions were 

updated in this SEIS, as appropriate, if new information was available. The No-Action Alternative is not a 

reasonable alternative as it would not meet the purpose and need for the proposed action as defined in 

Chapter 1 of this SEIS. Foremost, it would be inconsistent with the new force posture adopted by the 

DoD in accordance with the April 27, 2012 Roadmap Adjustments, which provide for a materially 

smaller relocated force on Guam. Furthermore, the No-Action Alternative would neither satisfy the 

training requirements for the relocated Marines as mandated by 10 USC § 5063 nor satisfy the individual 

live-fire training requirements as described in the 2010 Final EIS and ROD. 

2.2 OVERVIEW OF THE PROPOSED ACTION 

The proposed action is to construct and operate a cantonment area, including family housing, and an 

LFTRC on Guam to support the Marine Corps relocation. To meet the purpose of and need for the 

proposed action (as described in Section 1.3), the Marine Corps requires facilities that can fully support 

the missions of the relocated units. These requirements include a cantonment area (with family housing 

and community support facilities) of sufficient size and functional organization to accommodate the 

reduced number of Marines relocating to Guam per the 2012 Roadmap Adjustments, and an LFTRC that 

allows for simultaneous use of firing ranges to support training and operations of the relocated Marines. 

The proposed action also includes the provision of on-site utilities, access roads, and related off-site 

infrastructure to support the cantonment/family housing and LFTRC. The sections below describe each of 

the SEIS action components in more detail. 

2.2.1 Relocation of Marines and Associated Population Change 

The proposed Marine Corps relocation to implement the 2012 Roadmap Adjustments would consist of 

approximately 5,000 Marines accompanied by approximately 1,300 dependents, a 64% reduction in the 
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relocated Marine Corps population compared to the proposed relocation in the 2010 Final EIS 

(see Section 1.1). Approximately one-third of the relocating active duty Marines would be Permanent 

Change of Station personnel and approximately two-thirds would be personnel in the Unit Deployment 

Program (UDP). Permancent Change of Station refers to the official relocation of an active duty military 

service member to a different duty station, along with any dependents. UDP is a system for assigning and 

sequencing the deployments of Marines to reduce the number of unaccompanied tours and improve unit 

continuity. The Permanent Change of Station personnel would be assigned to Guam for an average period 

of 3 years and can be accompanied by dependents. The UDP personnel would be deployed to Guam for 

periods of approximately 6 months, and would not be accompanied by dependents. As each UDP unit is 

deployed off-island, another unit would be rotated to Guam so the overall number of UDP personnel 

would remain relatively constant. 

The direct population influx associated with Marine Corps uniformed personnel would be augmented by 

civilian military workers and off-island construction workers, as well as indirect and induced population 

that would be associated with economic growth from the proposed action (along with dependents for 

each).  

Table 2.2-1 presents the estimated total population increase on Guam that would occur as a result of the 

proposed action
2
. SEIS project-related construction work is expected to begin in 2015, ramp up for a 

couple of years and then enter an extended period of steady construction activity from 2017 through 2023. 

Construction activity would begin to taper off from 2024 until the final year of construction in 2027. 

Based on the projected construction schedule, sufficient facilities and infrastructure will have been 

developed to allow the first major influx of Marines and their families by 2020 (an increase of about 

2,600 Marines from 2019 to 2020). Additional Marines and their dependents would continue to arrive on 

Guam through 2026, at which time the Marine Corps presence on Guam would achieve a steady-state 

population going forward. 

Table 2.2-2 also compares the population increase associated with the current proposed action to the 

increase projected in the 2010 Final EIS. As graphically shown in Figure 2.2-1, the analysis of population 

growth in the 2010 Final EIS showed a rapid increase in the first five years of the relocation, a peak, and 

then a sharp decline into a steady state population increase of more than 33,000 new residents compared 

to the baseline population. The sharp increase and decline were forecast because the original planned 

construction period was intense and extremely short (which would have required the influx and 

subsequent outflow of large numbers of off-island construction workers over a relatively short period), 

and would have coincided with the arrival of Marines and their families. The proposed action evaluated in 

the 2010 Final EIS also included non-Marine Corps actions (e.g., AAMDTF and carrier berthing at Apra 

Harbor) involving both construction and additional population. As previously noted, there are currently 

no plans to implement these actions. This SEIS proposed action includes a relatively longer and more 

gradual construction period, resulting in a smaller requirement to bring in off-island construction workers. 

As shown in Figure 2.2-1, this extended construction period and reduced number of relocated personnel 

are forecast to generate a much smaller and more gradual overall increase in population, rather than a 

peak. Additional details about the anticipated population increase related to the proposed action are 

presented in the Socioeconomic Impact Assessment Study in Appendix D. 

                                                      
2
 The estimated population changes on Guam and corresponding impacts analysis in this SEIS is based on Marine Corps relocation 

planning assumptions developed in early 2013. The DON anticipates that refinements to the planning assumptions will occur periodically 

over the course of preparation of this SEIS (through 2015) and proposed action (2015-2027). However updating the analysis during 

preparation of this SEIS based on small adjustments to Marine Corps implementation planning assumptions was not deemed practical 

and/or necessary. 
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Table 2.2-1. Estimated Total Population Increase
1
 from the SEIS Proposed Action (Relative to Base Year 2014) 

  2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

Direct Population 

Active Duty Marine Corps 25 35 35 35 387 2,990 3,319 3,319 4,282 4,282 4,779 5,000 5,000 5,000 

Marine Corps Dependents 8 11 11 11 118 908 1,008 1,008 1,300 1,300 1,300 1,300 1,300 1,300 

Civilian Military Workers 4 5 38 75 113 150 188 225 263 300 338 338 338 338 

Civilian Worker Dependents 4 5 35 71 107 143 179 214 249 285 320 320 320 320 

Off-Island Construction Workers 161 1,071 2,301 3,227 2,871 2,587 3,175 2,978 2,205 1,350 618 46 0 0 

Construction Worker Dependents 56 343 667 839 660 517 635 596 507 351 179 15 0 0 

Direct Marine Corps Relocation 

Subtotal 
258 1,470 3,087 4,259 4,256 7,295 8,504 8,339 8,806 7,868 7,533 7,019 6,959 6,959 

Indirect and Induced Population 

Off-Island Workers for 

Indirect/Induced Jobs 
46 130 271 338 349 455 548 529 462 361 308 257 228 227 

Dependents of Off-Island Workers 

for Indirect/Induced Jobs 
43 124 260 325 337 441 533 517 453 355 304 255 227 227 

Indirect/Induced Subtotal 89 254 531 663 686 897 1,082 1,046 915 716 612 513 455 453 

Total Population Increase
1
 347 1,724 3,618 4,922 4,941 8,191 9,585 9,386 9,721 8,584 8,145 7,532 7,414 7,412 

Note:  1 Population increases shown are not additive from year to year. They represent the aggregate project-related increase as of any given year (relative to the Base Year 2014 

population before project implementation), and not an annual increase. 

Source:  Socioeconomic Impact Assessment Study (Appendix D of this SEIS). 

 

Table 2.2-2. Total Project-Related Population Increase
1
 on Guam: Comparison of the 2010 Final EIS to SEIS Proposed Actions 

 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

2010 Final EIS 

Total 

Increase 
11,038 27,835 44,301 52,575 79,178 64,918 41,919 33,431 33,431 33,608 33,608 33,608 33,608 33,608 33,608 33,608 33,608 33,608 33,608 

2012 Roadmap Adjustments SEIS 

Total 

Increase 
0 0 0 0 0 347 1,724 3,618 4,922 4,941 8,191 9,585 9,386 9,721 8,584 8,145 7,532 7,414 7,412 

Note:  1Population increases shown are not additive from year to year. They represent the aggregate project-related increase as of any given year (relative to the Base Year 

population before project implementation), and not an annual increase. 

Source:  2010 Final EIS (Volume 9, Appendix F); Socioeconomic Impact Assessment Study (Appendix D of this SEIS). 
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Figure 2.2-1 Comparison of Project-Related Population Increase on Guam: 2010 Final EIS and 

2012 Roadmap Adjustments SEIS 

 

2.2.2 Cantonment/Family Housing  

The proposed cantonment/family housing area would provide essential base operations and support 

facilities and functions, including, but not limited to: 

 Headquarters and administrative support. 

 Supply, service, maintenance, and storage facilities (including uncovered, paved open storage 

areas). 

 Some site-specific training functions (classroom and other non-live fire) and open space (e.g., 

parade grounds, and training areas). 

 Housing for unaccompanied personnel (Bachelor Officer, Bachelor Enlisted, and Transient) 

 Family housing
3
. 

 Community support facilities (e.g., retail, educational, recreational, medical, day care, and 

religious facilities). 

                                                      

3
 The SEIS assumes construction of 535 family housing units to support the Marine Corps relocation to Guam. This estimate was 

based on planning assumptions identified early in the SEIS process. In June 2013, Commander, Navy Installations Command 

prepared a Guam Housing Study that concluded that, given existing and planned DoD housing inventories, less homes may be 

required to support the Marine Corps relocation. However, recognizing that family housing assumptions and conditions will 

continue to evolve over the course of the Marine Corps relocation, this SEIS conservatively assumes construction of 535 family 

housing units. 
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These categories of functions are generally consistent with those that were included in the proposed 

action for the 2010 Final EIS, but the relative size of the required cantonment area is considerably 

reduced in this SEIS given the reduced size and adjusted composition of the relocating force. For 

example, as shown in Figure 2.2-2, the development footprint of the cantonment/family housing area that 

was selected in the 2010 ROD (which also represents the No-Action Alternative in this SEIS) is almost 

78% larger than a representative SEIS alternative at Finegayan (details are presented in Section 2.4.4 later 

in this chapter). The impacted area of the 2010 ROD alternative would also require acquisition of 680 

acres (275 hectares [ha]) of land not already under the custody and control of the DoD (known as the 

former FAA parcel), whereas the SEIS alternatives would require no acquisition of such lands. The 2010 

Final EIS (Volume 2, Chapter 2: Description of Proposed Action and Alternatives, Section 2.2: Main 

Cantonment Area Functions, pages 2-22 and 2-23) describes the required facilities for the cantonment 

area in more detail.  

The proposed action also includes installation of on-site utilities to support the cantonment and family 

housing facilities, as well as off-site utilities to connect the proposed facilities with existing island 

infrastructure, and to link proposed facilities (e.g., for communications) with other DoD facilities on 

Guam. Brief overviews of the proposed utility components that would be the same for any project 

alternative are provided below in Section 2.2.4. Additional site-specific details are included with the 

description of each project alternative in Sections 2.4 and 2.5. 

In addition to the proposed construction of cantonment and family housing facilities and supporting utility 

infrastructure, the proposed action would also include the expansion or realignment of two existing off-

site school facilities. The existing Department of Defense Education Activity (DoDEA) High School 

located at the Naval Hospital site on central Guam would be expanded to accommodate additional 

students associated with the relocated Marine Corps families on Guam. The existing Andersen Middle 

School on AAFB would, depending on the alternative selected, either be expanded to accommodate 

additional students or be repurposed as an elementary school and a new middle school would be 

constructed nearby. The proposed school upgrades would include new structures, open space, and parking 

area and are described in more detail in Section 2.4.4.5. Additional site-specific details of the proposed 

action are described in Section 2.4.4 for each cantonment/family housing alternative carried forward for 

analysis in this SEIS.  



SEIS Cantonment/Family Housing Alternative
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Source: NAVFAC Pacific 2013
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Photo 2-1. Standard Features of a Live-Fire  

Training Range 

2.2.3 Live-Fire Training Range Complex  

The proposed action includes construction and operation of live-fire training ranges and associated range 

operation and control facilities to meet the individual weapons training/qualification requirements of the 

Marine force. Photo 2-1 illustrates the standard features of a live-fire training range. The proposed 

LFTRC would include the following ranges: 

 KD Rifle Range: The proposed KD 

Rifle Range would have 50 firing 

points for 5.56-millimeter (mm) 

weapons. The range would be 178 

yards (163 meters [m]) wide and 

500 yards (457 m) from the 

farthest firing line to the target 

line). The target line would be 

flush with the ground, and there 

would be level ground from the 

200 yard (183 m) firing line to the 

target line. The range would 

include a 25-foot (8-m) tall impact 

berm behind the target line. The 

range footprint would encompass 

approximately 18.5 acres (7.5 hectare [ha]).  

 KD Pistol Range: The KD Pistol Range would provide 25 firing points for training with 9-mm 

and 0.45-caliber (cal) weapons. The range would be 41 yards (37.5 m) wide by 50 yards (46 m) 

long with level ground from the firing line to the target line. The range would include a 12-foot 

(4-m) tall impact berm behind the target line and 12-foot (4-m) lateral berms. The range footprint 

would encompass approximately 0.4 acres (0.2 ha).  

 Non-standard Small Arms Range: The Non-standard Small Arms Range would provide 25 firing 

points, and be used for training with 5.56-mm weapons. The range would be 68 yards (62.5 m) 

wide by 109.4 yards (100 m) long with level ground from the 91 m firing line to the target line. 

There would be a 16 foot (5 m) tall impact berm behind the target line, and 16-foot (5-m) lateral 

berms. The range footprint would encompass approximately 1.5 acres (0.6 ha). 

 Modified Record of Fire Range (MRF): The proposed MRF Range would have 16 firing points 

for use by 5.56-mm weapons. This live-fire range area would be 175 yards (160 m) wide by 219 

yards (200 m) in length with a 25-foot (8-m) tall impact berm at the far end of the range. The 

range footprint would encompass approximately 7.9 acres (3.2 ha).  

 MPMG Range: The proposed MPMG Range would have eight stationary firing lanes to support 

training with 5.56-mm, 7.62-mm, and 0.50-cal weapons, as well as 40-mm inert training rounds 

(i.e., non-explosive). The range would be 175 yards (160 m) wide at the firing line, expanding to 

350 yards (320 m) wide at the far end of the range. The range would be 1093.6 yards (1,000 m) 

long and would include a 25-foot (8-m) tall impact berm at the far end of the range. The range 

footprint would encompass approximately 59 acres (24 ha). 

Each of the above ranges would include a range operations tower, target storage and maintenance shed, 

ready issue ammunition magazine, covered bleachers, portable toilets, perimeter fencing, safety signage 

and lighting, and parking. Range footprints would be entirely cleared of vegetation and the range would 

be designed so that expended rounds of ammunition would be contained by berms within the footprint. 
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Following construction, some non-invasive grassy vegetation may be introduced for erosion and storm 

water control in some areas of the range footprint in keeping with the Guam landscaping guidelines 

(Naval Facilities Engineering Command [NAVFAC] Pacific 2011).  

In addition to the ranges collocated within the proposed LFTRC, the proposed action also includes 

construction and operation of a separate HG Range at Andersen South. The proposed HG Range would 

include an area developed as a hand grenade training complex for the M67 fragmentation grenade. The 

following features would be developed within the hazard zone: a holding shelter for four persons, four 

throwing positions with grenade sumps, a range control tower with ballistic glass, and a grenade dudded 

impact area. A grenade house would be collocated with the grenade throwing pits. There would also be a 

concrete munitions storage facility (i.e., magazine) surrounded on three sides by earthen berms for the 

temporary storage of hand grenades during training events. In addition to the live-fire area, there would be 

a non-live fire training area developed adjacent to the range and outside of the SDZ. The training area 

would consist of a demonstration area with bleachers, an open practice throwing field with various targets 

and throwing positions, portable toilets, and a parking area. Inert practice grenades would be used at this 

training area to provide familiarization training prior to proceeding onto the live-fire grenade range.  

The LFTRC and the HG Range would be managed in accordance with current Marine Corps range 

management policies and procedures, which are designed to ensure the safe, efficient, effective, and 

environmentally sustainable use of the range area. A thorough explanation of range management is 

detailed in the 2010 Final EIS (Volume 2, Chapter 2: Description of Proposed Action and Alternatives, 

Section 2.3.1.4: Firing General Military Skills, pages 2-58 to 2-59). The same range management 

activities presented in the 2010 Final EIS would be applied (with any applicable updates) to the LFTRC 

and HG Range proposed in this SEIS. These would include a range safety program, range maintenance, 

scheduling, access control, fire management, and environmental protection and monitoring activities. 

The acreage requirements for the live-fire training ranges and their associated SDZs are shown in Table 

2.2-3. 

Table 2.2-3. Size of Live-Fire Training Ranges and Associated SDZs 

Weapons Range 
Range Footprint  

(acre / ha) 

SDZ  

(acre / ha) 

KD Rifle Range 18.5 / 7.5 997 / 404 

KD Pistol Range 0.4 / 0.2 249 / 101 

Non-standard Small Arms Range 1.5 / 0.6 763 / 309 

MRF Range 7.9 / 3.2 887 / 359 

MPMG Range
1 

59.0 / 24.0 
2,768 to 3,458 acre 

(1,120 to 1,399 ha) 

HG Range  23.0 / 9.3 30.7 / 12.4 
Note:  1The SDZs for the MPMG Range were determined using probabilistic modeling based on-site-

 specific characteristics. The Probabilistic Surface Danger Zone (PSDZ) varies for each alternative.  

Therefore, the low and high acreages for the SDZs are shown for that range type. 

Source:  NAVFAC Pacific 2013a. 

Establishment of the LFTRC is essential to maintaining training and readiness of Marine Corps personnel 

on Guam. Range utilization would depend on the number of personnel required to complete annual 

individual training events, the duration of each event, and the training capacity of each range. Range 

utilization is estimated to be 39 weeks per year (Marine Corps and non-Marine Corps use) with 13 weeks 

of non-availability per year for weather, maintenance, and holidays. Night training is estimated to occur 

twice per week during the qualification periods and would require consecutive firing days. Table 2.2-4 

summarizes the estimated average annual range use by Marine Corps units that would occur at the 
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LFTRC, including ammunition usage at each range. The estimated annual ammunition usage at the 

LFTRC under the 2012 Roadmap Adjustments would be approximately 47% less than the amount 

analyzed in the 2010 Final EIS (an estimated 10,134,750 annual rounds). This reduction would result 

from the changed composition and reduced numbers of Marine Corps personnel that would be relocated 

to Guam. Table 2.2-4 also shows the additional estimated annual ammunition usage associated with joint 

use (non-Marine Corps use) of the LFTRC ranges. The demand for joint use of the ranges would not 

change as a function of the reduced Marine Corps contingent but would be reduced as a function of the 

reduced number of weeks of range operation (39 weeks per year compared to 45 weeks per year in the 

2010 Final EIS). 

The stand-alone HG Range would be operational between 8 a.m. – 4 p.m., with an annual estimated 

grenade expenditure of 421 grenades. 

Table 2.2-4. Estimated Average Annual LFTRC Range Usage 

Range Weapon Ammunition Type 
Estimated Ammunition Usage 

Day 
1
 Night 

1
 Total 

Marine Corps 

KD Rifle Range M16/M4 5.56-mm 1,533,300 322,800 1,856,100 

M249 SAW 5.56-mm 59,200 39,664 98,864 

KD Pistol Range M9  9-mm 324,956 19,328 344,464 

Non-standard Small 

Arms Range 

M16/M4 5.56-mm 569,356 403,500 972,856 

M249 SAW 5.56-mm 152,736 34,900 187,636 

MRF Range M16/M4 5.56-mm 304,920 62,820 367,740 

M249 SAW 5.56-mm 59,200 17,760 76,960 

MPMG Range M249 SAW 5.56-mm 377,104 0 377,104 

M40/M110 7.62-mm 13,824 4,104 17,928 

M240 7.62-mm 576,716 141,336 718,052 

M107 0.50-cal 3,520 0 3,520 

M2 0.50-cal 190,756 6,180 196,936 

MK19 40-mm inert 84,480 8,448 92,928 

M-203/ 

M-32 Grenade 

Launcher 

40-mm inert 24,940 2,580 27,520 

Marine Corps Total Estimated Use =  4,275,008 1,063,420 5,338,608 

Joint Use (non-Marine Corps) Total Estimated Joint Use =  1,104,466 276,116 1,380,582 

GRAND TOTAL (MARINE CORPS AND JOINT USE) =  5,379,474 1,339,536 6,719,190 
Legend: SAW = Squad Automatic Weapon. 

Notes:   1“Day” operations would occur between 7:00 a.m. and 7:00 p.m. “Night” operations (estimated to occur two 

nights per week) would potentially occur between 7:00 p.m. and 10:00 p.m. or 6:00 a.m. and 6:59 a.m. Night 

firing training requirements need to be met during hours of darkness, dusk until dawn, and this timeframe 

differs from “acoustic” night (10 p.m. to 7 a.m.) used in noise modeling. Of the 1,063,000 rounds expected 

during darkness, only 326,000 rounds or 7% of the total number of rounds would occur during “acoustic” night, 

and no training is planned to occur between the hours of 10:00 p.m. and 6:00 a.m. 

UDP personnel would generally not be expected to have access to privately-owned vehicles (POVs). 

Transportation of UDP personnel to and from the LFTRC would be provided using passenger buses. 

Permanent party officers and Staff Non-Commissioned Officers (SNCOs) would have the option to utilize 

POVs as transportation to the LFTRC. Lower-ranked personnel would be required to use government-

owned vehicles (GOVs) to carry multiple people to and from the LFTRC. Support staff assigned to the 

ranges may commute via POV or GOV. It is assumed that a proportion of permanent party officers and 

SNCOs would elect to drive a POV. In addition to transporting personnel, transportation requirements 

include the movement of equipment and ammunition to the LFTRC via Medium Tactical Vehicle 

Replacement (MTVR). Each range would also be required to have an emergency response vehicle. The 
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actual number of emergency response vehicles would vary depending on the proximity of individual 

ranges to each other. Transportation to/from the range is generally not expected to occur during peak 

travel hours. A summary of the average daily transportation requirements for the LFTRC by vehicle type 

based on 39 weeks of range utilization per year is provided in Table 2.2-5. 

Table 2.2-5. Average Daily Vehicle Usage for the LFTRC 

Personnel/Vehicle Type # Vehicles 

Range Support Personnel 20 POVs or 7 GOVs 

SNCOs and Officer POVs 12 

Buses 6 

MTVR 6 to 7 

Emergency Vehicles 1 to 2 

Legend: POV = privately-owned vehicle; GOV = government-owned vehicle; SNCO = 

 Staff Non-Commissioned Officer; MTVR = Medium Tactical Vehicle 

 Replacement 

Source:  DON 2013. 

2.2.4 Utilities 

The DON updated the utilities analysis studies prepared for the 2010 Final EIS to reflect the reduced 

Marine Corps population and reduced cantonment/family housing area requirements associated with the 

2012 Roadmap Adjustments. The updated studies focused on power, potable water, wastewater, and solid 

waste disposal, and the DON conducted a new evaluation for information technology/communications 

(IT/COMM) requirements. The studies factored in the anticipated increase in population and associated 

utility demand, including direct, indirect, induced, and natural growth. The utilities studies also identified 

needed utility upgrades, technical solutions for upgrades, and options for implementation to yield viable 

utilities solutions both on and off-base. 

Utilities requirements for the proposed action include: 

 On-site utilities projects to support the cantonment, family housing, and live-fire range facilities 

under each project alternative. 

 Off-site utilities projects required to connect the proposed Marine Corps facilities to existing 

military and civilian utilities infrastructure or other proposed facilities. 

 Upgrading or augmenting existing military and civilian utilities infrastructure where necessary 

and appropriate to support the relocation. 

Brief overviews of the proposed utility components that would be the same for any project alternative are 

provided below. Additional site-specific details are included with the description of each project 

alternative in Sections 2.4 and 2.5. 

 Power. Under the SEIS proposed action, the demand for electrical power at the 

cantonment/family housing area would be reduced relative to the 2010 Final EIS and ROD from 

an estimated 20 megawatts (MW) to approximately 5.7 MW. Consequently, current generation 

capacity on Guam would be adequate and no power generation upgrades would be required. 

However, some transmission line upgrades would be required for current transmission 

infrastructure to function properly and all cantonment/family housing alternatives would require 

construction of a new onsite substation. For the AAFB Alternative, the plan is to install a 

dedicated substation for providing power to the cantonment area. This substation would be fed 

from a new 34.5 kilovolt (kV) switching station being installed for the North Ramp projects. The 
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installation of the switching station is not part of the proposed action. The locations and routing 

for some transmission upgrades would depend upon the cantonment/family housing alternative 

selected, while some transmission upgrades would be required regardless of the alternative 

selected. Such site-specific requirements are described in Section 2.4. Based on a load flow 

analysis performed by GPA (which took into account estimates of future DoD electrical loads, 

increased electrical demand from the civilian/construction workforce, and the estimated organic 

civilian growth through the year 2028), either of the following two transmission lines would 

require upgrading: the 34.5 kV overhead transmission line from the Harmon Substation to the 

Yigo Substation (owned by GPA) or the Harmon Substation to the Finegayan Substation to the 

AAFB Substation (owned by the federal government and leased to GPA for operation and 

maintenance) via Route 3 and Route 9. The 34.5 kV line portion from the Harmon Substation to 

the Finegayan Substation would be upgraded using underground lines whereas the upgrade of the 

34.5 kV line from the Finegayan Substation to the AAFB Substation would use overhead lines 

with option to run underground. Either of these upgrades would be required for all proposed 

alternatives. 

 Potable Water. Potable water demand for the cantonment/family housing area would be reduced 

from an estimated daily average of 5.82 MGd (22 million liters per day [MLd]) in the 2010 Final 

EIS to approximately 1.7 MGd (6.4 MLd) for the 2012 Roadmap Adjustments. The proposed 

action would require approximately 11 new wells based on estimated daily maximum demand of 

approximately 2.6 MGd (9.8 MLd), which would be installed at AAFB regardless of the selected 

cantonment/family housing alternative. Additional potable water may be available due to 

refurbishment of some existing wells (which are complete or in progress and not included in the 

proposed action). The success rate for wells across the NGLA is thought to be on the order of one 

production well for every two to three test wells. Therefore, approximately 22 to 33 candidate 

well sites would be selected during the design phase of the potable water supply system. The 

number of new wells could be reduced depending upon the results of refurbishment of existing 

wells and efforts to reduce unaccounted for water in both the Navy and Air Force water systems. 

The new wells would feed into a new well field storage tank with pumps and treatment system 

(chlorination and fluoridation) that would in turn feed into the transmission system. Transmission 

routing lines and new base storage tank locations would vary depending on the 

cantonment/family housing alternative selected. The transmission routing lines would be a part of 

a future DoD potable water goal to integrate the Navy and Air Force water systems by forming a 

northern transmission loop system around Routes 3, 9, and 1 to provide redundant and reliable 

water operations for DoD facilities. This future goal of a northern transmission loop system is not 

part of the proposed action but mentioned as it should be considered when installing the required 

transmission lines for the cantonment/family housing alternative selected. 

 Wastewater. Wastewater generation for the cantonment/family housing area would be reduced 

from an estimated daily average of 2.6 MGd (9.8 MLd) in the 2010 Final EIS to approximately 

1.2 MGd (4.5 MLd) for the 2012 Roadmap Adjustments. However, with the issuance of National 

Pollution Discharge Elimination System (NPDES) permits in 2013 for both the Northern District 

WWTP and the Agana WWTP establishing discharge limits consistent with secondary treatment 

levels, both plants are currently out of compliance and will continue to be so until upgrades are 

completed. Regardless of the Marine Corps relocation, both of these existing WWTPs need to be 

upgraded to secondary treatment for the full design capacity of the plants (12 MGd). 

Requirements for establishing connections to the existing sewer system infrastructure would 

depend upon the potential locations of cantonment/family housing and LFTRC facilities and are 
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described in Sections 2.4 and 2.5, respectively. Until the required WWTP upgrades are 

operational, additional projected wastewater flows from the proposed action and all other sources 

would be treated to primary treatment standards. The implications of the NPDES permit 

compliance situation and potential measures to address any associated impacts are discussed in 

the Utility sections in Chapter 4 for each alternative. 

 Solid Waste. Solid waste generation at the cantonment/family housing area would be reduced 

from an estimated average of 165,600 pounds/day (75,114 kilograms [kg]/day), as analyzed in the 

2010 Final EIS, to approximately 54,250 pounds/day (24,607 kg/day). Guam’s Layon landfill has 

sufficient capacity to support solid waste disposal requirements for the SEIS proposed action. 

Projects initiated since the 2010 ROD by GovGuam would support implementation of any of the 

proposed cantonment or LFTRC alternatives and no further improvements would be required. 

Similar to the 2010 Final EIS, solid waste management would focus on waste reduction, reuse, 

recycling and minimizing waste generation and promoting landfill diversion during construction 

and base operations. Beneficial reuse of green waste through composting or other means and 

construction and demolition debris recovery and processing for reuse are part of the solid waste 

management plan. Each cantonment/family housing alternative would require a solid waste 

transfer station and recycling center to efficiently manage solid waste. 

 IT/COMM. The proposed action would require development of IT/COMM infrastructure. The 

cantonment area would need to be hardwired to the existing Naval computer and 

telecommunications facilities at Finegayan and to AAFB facilities regardless of the selected 

alternative. In addition, both secure and non-secure DoD IT/COMM would require inter-base 

connections between the new Marine Corps cantonment/family housing area and other existing 

bases, the LFTRC, and training facilities at Andersen South. Because redundant off-island 

communication paths are necessary, an additional connection from AAFB to the Tata 

Communications cable termination facility would be required and would need additional 

easements. The DoD would install underground conduit with manholes/handholes on-base for use 

by commercial providers to install their own cables. An on-site connection facility for this service 

would be constructed, if needed. This would provide residential and other facilities of the 

cantonment/family housing areas with television, internet, and phone service. The most extensive 

IT/COMM connections would be between the cantonment and LFTRC. The potential routing for 

the IT/COMM connection would depend on the specific combination of individual cantonment 

and LFTRC alternatives. Section 2.6 describes potential IT/COMM routes in more detail.  

2.2.5 Hazardous Waste and Hazardous Materials 

Initial studies indicate that the existing Hazardous Waste Conforming Storage Facility at Apra Harbor is 

adequately sized to accommodate the proposed action considered in this SEIS. Interim collection and 

holding sites referred to as Initial Accumulation Points would be required at the point of waste generation 

at the proposed cantonment/family housing area, along with a Hazardous Waste Accumulation Site (90-

day storage facility) to serve as the central collection facility for the proposed base. Bulk hazardous 

materials storage would need to be constructed to accommodate the Marine Corps requirements. 

2.3 ALTERNATIVES DEVELOPMENT METHODOLOGY 

This section summarizes the methodology and criteria used to identify and evaluate action alternatives to 

implement the 2012 Roadmap Adjustments for the Marine Corps relocation to Guam. The DON applied a 

methodology that was similar to the one described in the 2010 Final EIS, including the analysis of the 
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individual and aggregate facility land area requirements for the proposed cantonment/family housing 

areas and the LFTRC, the identification of potential areas on Guam that could accommodate those 

requirements, and the development and application of appropriate screening criteria to represent the 

essential operational and mission requirements of the relocating forces. The DON derived initial 

screening criteria from the “Marine Corps Guam Cantonment Guiding Principles” (hereinafter “Guiding 

Principles”) for the planning and establishment of Marine Corps Base Guam (Headquarters Marine Corps 

2012). Additional screening criteria were derived from input provided by the Chief of Staff of the Air 

Force and Commander, Navy Installations Command (CNIC) as described in Section 2.3.1 below. These 

criteria were applied to screen out preliminary alternatives that would not satisfy the purpose of and need 

for the proposed action and should therefore not be considered further in this SEIS. The DON’s objective 

in applying this alternatives analysis process was to systematically identify and evaluate the reasonable 

action alternatives that would be carried forward in this SEIS. For the purposes of this analysis, an 

alternative was considered reasonable if it would satisfy the purpose of and need for the proposed action 

and was practical and feasible from both a technical and economic standpoint. 

The flowchart below outlines the alternatives development process that was followed for this SEIS.   

 

 

2.3.1 Marine Corps Guiding Principles, Air Force Boundaries, Commander, Navy Installations 

Command Land-Use Constraints, and Alternatives Screening Process 

On July 5, 2012, Headquarters Marine Corps established the Guiding Principles (Headquarters Marine 

Corps 2012) shown in Table 2.3-1. The Guiding Principles are the foundation of the requirements for 

operations, training, quality of life (QOL), and an enduring base for the Marine Corps on Guam. They 

reflect lessons learned from planning at existing bases, site-specific planning principles developed during 

the preparation of the 2010 Final EIS, the Marine Corps’ desire to be a good neighbor with the people of 

Guam, and the Commandant of the Marine Corps’ intent to make Guam a “duty station of choice” for 

Marines and their dependents. The relocation of the Marines to Guam is foremost an operational issue, 

and directly affects the capability of the III Marine Expeditionary Force, a forward deployed force, to 

execute its missions in support of the Commander, U.S. Pacific Command.  
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Table 2.3-1. Marine Corps Guiding Principles 

Operational 
Applicable 

Functions 
Operational facilities lay-down shall be located at a single location to ensure functionality and 

efficiency in daily operations by providing for and preserving the operational relationships and 

interdependencies between headquarters, operational units and service providers. Initial estimates 

indicate this will require approximately 800 acres (324 ha) at a single location. 
 Exceptions include the ACE at AAFB (North Ramp Area Development Plan), certain waterfront and 

warehousing operations, munitions storage and disposal, or otherwise as outlined in the Draft Guam 

Joint Military Master Plan. 

 Common supply, service, and maintenance functions should be geographically consolidated to the 

extent practicable in order to limit redundancy and enhance efficiency. 

 Main 

Cantonment 

 Infrastructure 

 Training 

Training 
Applicable 

Functions 
Training facilities shall be located to provide maximum utility to the Marine Corps forces on 

Guam and provide for the individual and unit training outlined in the September 2010 ROD. 
 Non-live fire training should be located as close as practicable to the main operational cantonment. 

 Live-fire ranges should be grouped into a contiguous arrangement in order to ensure effective 

management and control of the ranges, and reduce transportation requirements and associated impacts 

on the local community. 

 Training 

 Main 

Cantonment 

QOL 
Applicable 

Functions 

The proximity of family housing and associated facilities and services (e.g., schools, child 

development centers, parks, and retail) to the main cantonment is a key consideration affecting 

Marine Corps QOL and force readiness. 
 Family housing collocated with operational facilities on a contiguous base is strongly preferred. Initial 

estimates indicate this will take approximately 100 additional acres (40.5 ha) beyond that required for 

operational facilities. 

 Locating family housing separate from a contiguous base but in otherwise close proximity to the 

operational facilities is supportable (although not preferred). Acceptable examples include housing at 

South Finegayan supporting an operational cantonment at Finegayan or housing at AAFB (with 

associated QOL and community services) supporting an operational cantonment at Andersen South. 

Conversely, an arrangement placing the main cantonment at Apra Harbor or Finegayan with housing 

at Barrigada would be unacceptable. 

 Housing densities will comply with Unified Facility Criteria (UFC) standards, moderately developed, 

and rural areas not to exceed 4-6 housing units per acre of land. Hi-rise family housing units are 

unacceptable. 

 Family housing shall meet current UFC standards for construction and sizes with adequate supporting 

infrastructure, public recreational facilities, site amenities and ancillary facilities allotted per the most 

current UFC, Marine Corps Order, and DoD guidance. 

 Bachelor housing must be located on the same installation as the operational facilities it serves, 

providing a "live where you work" atmosphere. 

 Unaccompanied and rotational personnel in bachelor housing must have walking access to 

QOL/community support services, retail, and recreational facilities. 

 Main 

Cantonment 

 Family 

Housing 

Enduring Base 
Applicable 

Functions 

In order to accommodate Marine Corps units, personnel, and dependents for the next 50 years 

and minimize potential encroachment on the base and ranges, cantonment size shall encompass 

sufficient acreage and a flexible base design to accommodate changes and growth, yet also foster 

a harmonious relationship with the surrounding community. 
 Facilities must meet established Basic Facility Requirements for their intended purpose per the UFC. 

 New facilities will meet or exceed current federal, DoD and DON requirements for sustainable design 

in accordance with the Commandant of the Marine Corps' goal of achieving net-zero energy 

installations.  

 Installation proposals will include adequate green/smart growth space and comply with all standoff 

distances required by current Anti-terrorism and Force Protection measures. 

 Main 

Cantonment 

 Family 

Housing 

 Training  

 Infrastructure 

Source: Headquarters Marine Corps 2012. 
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In a June 5, 2012 memorandum, the Assistant Secretary of the Air Force for Installations, Environment 

and Logistics, provided the Chief of Staff of the Air Force “boundaries” for the proposed action on Guam 

(Department of the Air Force 2012). Listed in priority order, the boundaries are: 

 Protect and preserve the Air Force’s mission readiness and Operation Plan Execution. This 

includes airfield operating areas, parking ramps and support facilities as well as areas designated 

for force beddown in the event of Operation Plan execution.  

 Ensure that any alternatives factor in operational suitability and compatibility to existing Air 

Force training. This includes, but is not limited to, aircraft, airborne, air drop, agile combat 

support, ranges, and training. 

 Analyze and provide Joint Service Mission Support Requirements (family and unaccompanied 

housing, medical facilities, schools) in a fair and equitable fashion with respect to QOL standards, 

avoiding the “haves” and “have-nots,” and sustaining the QOL for Air Force members and 

families currently assigned to AAFB. This includes determining which Service is responsible for 

planning and programming of costs.   

 Continue the track record of protection of some of Guam’s most sensitive environmental areas.  

In a July 30, 2012 memorandum responding to an Assistant Secretary of the Navy (Energy, Installations, 

and Environment) request for operational impacts of existing and future missions, the CNIC indicated an 

additional concern that cantonment and family housing alternatives at either AAFB or Apra Harbor may 

consume a majority of available land for development, increasing the difficulty of accommodating any 

future mission growth that may require close association with the airfield or harbor assets (DON 2012). 

Based on the Guiding Principles, and in consideration of Air Force and CNIC input, the DON developed 

a two-step screening process for evaluating potential alternatives using initial screening criteria and 

additional screening criteria. Initial screening criteria represented fundamental requirements that must be 

met for an alternative to be considered for further analysis. Alternatives that satisfied the initial screening 

criteria were subsequently evaluated qualitatively in terms of their strengths and weaknesses relative to a 

defined set of additional screening criteria (e.g., mission impacts or proximity to compatible functions). 

The DON developed separate sets of screening criteria for the cantonment, family housing, and LFTRC 

components of the proposed action, as described in the next section. 
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2.3.2 Cantonment Area Screening Criteria 

Initial screening criteria: 

 Acreage Available Meets or Exceeds Acreage Required. A preliminary site alternative must 

provide sufficient acreage for all cantonment requirements
4
 to be located on a single installation, 

with contiguous land for geographic consolidation of common functions and preservation of the 

operational relationships and interdependencies between headquarters, operational units, and 

service providers, including standoff distances and open space required by current Unified 

Facilities Criteria (UFC) and Anti-Terrorism/Force Protection (AT/FP) directives. In accordance 

with the Guiding Principle to plan for an Enduring Base, this criterion ensures that the 

cantonment area will encompass sufficient acreage to support a flexible and sustainable base 

design and accommodate future changes and growth.   

 Walkable Access for UDP Units. Walkable access for the unaccompanied UDP personnel to 

QOL services, community support services, and their workplaces is required. For planning 

purposes, this means that bachelor housing needs to be located on the same installation as the 

operational facilities and that the distances between the housing and the QOL services, work, and 

support facilities are achievable by the UDP personnel. While the Guiding Principles do not 

identify a specific distance for walkability, it was assumed after consultation with the Marine 

Corps that approximately a half-mile radius would be acceptable. 

Additional screening criteria: 

 Mission Impacts. Operational preference is that development and operation of the Marine Corps 

cantonment area minimize negative impact to existing and foreseeable future DoD missions.  

o Strength – The cantonment would create shared use opportunities or beneficial changes to 

existing or anticipated future missions that are deemed desirable by existing commands 

and/or there is no impact to existing or foreseeable future DoD missions. 

o Weakness – The cantonment would require changes to existing or anticipated future missions 

that would compromise the mission as determined by existing commands. 

 Impacts to DoD Infrastructure. Operational preference is that development of the new 

cantonment minimizes disruption and impacts to existing DoD infrastructure. 

o Strength – Cantonment development would not require relocation of existing DoD commands 

or tenants, modification of occupied DoD facilities, or significant redevelopment of existing 

DoD infrastructure. 

o Weakness – Cantonment development would require significant and disruptive 

redevelopment of existing DoD facilities and/or infrastructure. 

2.3.3 Family Housing Screening Criteria 

Initial screening criteria: 

 Housing Densities Comply with UFC and Marine Corps QOL Standards. Housing densities 

will comply with UFC and Marine Corps QOL standards, moderately developed, and rural areas 

not to exceed 4 to 6 housing units per acre of land. 

                                                      
4
 Including but not limited to operational and administrative facilities, bachelor housing, QOL, logistics and warehousing, and 

open space for group training. 



Guam and CNMI Military Relocation 

(2012 Roadmap Adjustments) SEIS Draft April 2014 

 2-17  

 Housing Should be Contiguous with Cantonment. Family housing that is collocated with 

operational facilities on a contiguous base is strongly preferred. Locating family housing separate 

from a contiguous base, but in otherwise close proximity to operational facilities, is supportable. 

Additional screening criteria: 

 Proximity to QOL and Community Support. Operational preference is that family housing be 

located within the same fence line as associated QOL facilities and support services. 

o Strength – Family housing would occur within the same fence line as the Marine Corps 

cantonment or other DoD installation (e.g., AAFB) with full-size QOL and community 

support facilities such as commissary, exchange, elementary school, medical/dental clinic, 

and CDC. 

o Weakness – Families may have to travel through highly congested roads in order to access 

QOL and community support facilities. 

 Mission Impacts. Operational preference is that family housing would minimize the negative 

impact to existing and foreseeable future DoD missions and on-base support.  

o Strength – Family housing would create beneficial changes to existing or anticipated DoD 

missions and on-base support that are deemed desirable by existing commands and tenants 

and/or there is no impact to existing or foreseeable future DoD missions. 

o Weakness – Family housing would require changes to existing or anticipated future missions 

or on-base support that are deemed undesirable by existing commands and tenants. 

 Impacts to DoD Infrastructure. Operational preference is that development of family housing 

minimizes disruption and impacts to existing DoD infrastructure. 

o Strength – Family housing development would not require relocation of existing DoD 

commands or tenants, modification of occupied DoD facilities, or significant redevelopment 

of existing DoD infrastructure. 

o Weakness – Family housing development would require significant and disruptive 

redevelopment of existing DoD facilities and/or infrastructure. 

2.3.4 Live-Fire Training Range Complex Screening Criteria 

Initial screening criterion: 

 Sufficient Area (Land, Sea, and Airspace). A preliminary site alternative must provide sufficient 

area on federally owned land, leased land, or controlled air/land/sea space for LFTRC facilities, 

firing points, impacted areas, and associated SDZs in accordance with Marine Corps training 

manuals, Basic Facility Requirements (BFRs), and UFCs. 

Additional screening criteria:  

 Land Acquisition. Operational preference is that the LFTRC involve minimal acquisition of non-

federal land. 

o Strength – All or most of the land is currently owned by the DoD and minimal land 

acquisition from GovGuam and private landowners would be required. 

o Weakness – Would require acquisition of extensive amounts of non-federal land. 

 Proximity of Ranges to Each Other. Operational preference is for all the ranges within the 

LFTRC, including facilities and associated SDZs, to be grouped as close together as possible to 

maximize training efficiencies, and to ensure effective management and control of the ranges. 

This also reduces the overall footprint for the LFTRC.  
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o Strength – All live-fire training ranges could be constructed on a contiguous parcel in a single 

complex. 

o Weakness – Live-fire training ranges would be divided in a way that is operationally 

undesirable to the Marine Corps. 

 Proximity of Ranges to Cantonment. Operational preference is that the LFTRC be located close 

to the cantonment. Training facilities should be located as close as practical to the cantonment to 

reduce transportation requirements and associated impacts on the local community. 

o Strength – The LFTRC would be located within the same fence line as the cantonment. 

o Weakness – The LFTRC would not be located within the same general region (e.g., northern 

or southern Guam) as the cantonment, or would require travel through heavily populated 

areas or highly congested roads. 

 Mission Impacts. Operational preference is to minimize the LFTRC’s negative impact to existing 

or foreseeable future DoD missions on Guam.  

o Strength – The LFTRC would create shared use opportunities or beneficial changes to 

existing or anticipated future missions that are deemed desirable by existing commands 

and/or there is no impact to existing or foreseeable future DoD missions. 

o Weakness – The LFTRC would require changes to existing or anticipated future missions that 

would compromise the mission as determined by existing commands. 

 Impacts to DoD Infrastructure. Development of the LFTRC should minimize disruption of 

existing DoD infrastructure. 

o Strength – LFTRC development would not require relocation of existing DoD commands or 

tenants, modification of occupied DoD facilities, or significant redevelopment of existing 

DoD infrastructure. 

o Weakness – LFTRC development would require significant and disruptive redevelopment of 

existing DoD facilities and/or infrastructure. 

2.4 CANTONMENT AND HOUSING ALTERNATIVES 

2.4.1 Preliminary Alternatives for Cantonment and Family Housing 

As described in Section 2.3, the DON initiated the alternatives analysis process by identifying minimum 

individual and aggregate facility land area requirements based on notional preliminary layouts of 

cantonment/family housing areas and associated infrastructure. The DON estimated the appropriate 

facility size and type requirements based on the planned size of the base population, the UFC, and the 

completion of BFRs. The notional land area requirements assumed a 100% developable area and did not 

account for any site-specific conditions. Table 2.4-1 provides the resulting minimum land area 

requirements for two cantonment/family housing scenarios as derived for the preliminary evaluation. A 

generic stand-alone location (i.e., not on an existing military installation on Guam) was estimated to 

require between 653 and 784 acres (264 and 317 ha). Development of the Marine Corps 

cantonment/family housing functions at AAFB was estimated to require a minimum land area between 

787 and 1,076 acres (318 and 435 ha). These preliminary notional acreage estimates included building 

footprints, parking and other pavements, required AT/FP setbacks, additional allowances to accommodate 

planning factors for roadways, drainage, future growth, and a contingency for unknown factors. These 

minimum acreage requirements are considerably smaller than the approximately 2,580 acres (1,044 ha) 

that comprised the area of the cantonment/family housing preferred alternative considered in the 2010 

Final EIS. The land area of each of the four actual cantonment/family housing alternatives carried forward 

for analysis in this SEIS (described in Section 2.4.5) were larger than the initial notional land area 
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requirements, as more detailed site-specific planning at each site considered and accommodated reserved 

areas (e.g., to preserve existing DoD missions), undevelopable portions of each site, and other constraints 

on developable area. All four of the resulting site alternatives remained considerably smaller than the 

preferred alternative in the 2010 Final EIS (the No-Action Alternative in this SEIS). 

Table 2.4-1. Preliminary Estimates of the Minimum Land Area Required for  

Notional Cantonment and Family Housing Areas
1
 

Function 

Land Area Requirement
2
 

(Stand-Alone Base) 

Land Area Requirement
2
  

(at AAFB) 

Low 

Estimate  

(acre / ha) 

High 

Estimate  

(acre / ha) 

Low 

Estimate  

(acre / ha) 

High 

Estimate  

(acre / ha) 

Cantonment
2,3

 505 / 204 557 / 225 462 / 187 530 / 214 

Family Housing 
2,4 

148 / 60 227 / 92 325 / 131 546 / 221 

Total
5
 653 / 264 784 / 317 787 / 318 1,076 / 435 

Average 718 / 291 932 / 377 

Notes:  1Requirements as of August 24, 2012. 
2Low and high estimates are due to variation in planning factors applied to the land requirement analysis. 
3Some existing facilities and/or expansion required to accommodate Marine Corps requirements are 

outside of areas being considered.  
4At AAFB, requirements include replacement of 912 existing family housing units. 
5Total acreage assumes 100% developable land area. 

Source: NAVFAC Pacific 2013b. 

After calculating the land area requirements for the proposed cantonment and family housing as a 

function of the reduced scope of the military relocation under the 2012 Roadmap Adjustments, the DON 

revisited the set of preliminary site alternatives that were considered in the 2010 Final EIS. In that EIS, 

the DON had initially evaluated a variety of DoD properties before narrowing the alternatives to four 

variations of the same location (Finegayan) that were analyzed in detail (Volume 2, Chapter 2: 

Description of Proposed Action and Alternatives, Section 2.2.3: Alternatives Carried Forward for 

Analysis: Main Cantonment Area, pages 2-31 to 2-40). The alternatives originally considered in the 2010 

Final EIS included DoD properties at Finegayan, South Finegayan, Andersen South, and both Naval Base 

Guam, Barrigada and AAFB, Air Force Barrigada (hereinafter referred to collectively as “Barrigada”). 

Similar to the approach taken in the 2010 Final EIS, the identification of preliminary alternatives for this 

SEIS also focused on utilizing existing DoD properties with sufficient developable land area to 

accommodate the projected size of the cantonment/family housing area requirement. Figure 2.4-1 shows 

the DoD properties on Guam that are large enough to be considered cantonment/family housing 

preliminary alternatives and how much developable land is available at each property. Although large 

enough to accommodate the reduced-size cantonment requirements of the 2012 Roadmap Adjustments, 

the DON removed Andersen South from the list of potential SEIS preliminary alternatives because it had 

been approved for non-live fire training functions in the 2010 ROD, and cantonment/family housing 

functions would not be compatible with the training mission and operations to be implemented in that 

area. Similarly, the nature of the existing missions and land uses at AAFB, NWF (aircraft operations) and 

NAVMAG area (munitions storage) precluded their consideration as potential cantonment/family housing 

alternatives. These locations are shown on Figure 2.4-1 as being incompatible with the prospective 

cantonment/family housing land uses. In addition, based on a preliminary feasibility evaluation, the DON 

determined that Apra Harbor and AAFB warranted further evaluation as potential cantonment/family 

housing alternatives because both bases initially appeared to have the available acreage to support a 

cantonment and family housing.   
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2.4.2 Post-Scoping Evaluation of Preliminary Alternatives for Cantonment/Family Housing 

The DON applied the screening criteria described above to evaluate an initial set of four preliminary site 

alternatives for cantonment (Finegayan, AAFB, Barrigada, and Apra Harbor) and a set of five preliminary 

site alternatives for family housing and associated facilities (Finegayan, South Finegayan, AAFB, 

Barrigada, and Apra Harbor). After considering the Guiding Principles, the DON consolidated these 

preliminary alternatives into five combined cantonment/family housing preliminary alternatives for 

purposes of public scoping. The five preliminary alternatives for cantonment/family housing were: 

 Finegayan Cantonment/Family Housing;  

 Finegayan Cantonment/South Finegayan Family Housing;  

 AAFB Cantonment/Family Housing;  

 Barrigada Cantonment/Family Housing; and  

 Apra Harbor Cantonment/Family Housing. 

Other cantonment and family housing combinations were considered but dismissed because they did not 

meet the Guiding Principle of having family housing either co-located or in close proximity to the 

cantonment area. The range of reasonable cantonment and family housing alternative combinations will 

continue to be reviewed by DON during the Draft SEIS public comment period. Adjustments to 

alternative combinations may be considered and will be addressed in accordance with NEPA 

requirements. 

Despite some partial commonality and overlap with the site layouts analyzed in the 2010 Final EIS, the 

first two preliminary site alternatives listed above (involving Finegayan and South Finegayan) differ 

substantially from those previous alternatives. The preliminary alternatives above would require a 

substantially smaller development footprint than was analyzed in the 2010 Final EIS, and would not 

require the use of the adjacent former FAA parcel or Harmon Annex property. The following subsections 

evaluate each of these preliminary site alternatives relative to the screening criteria defined in Section 2.3. 

After each screening criteria is applied below, a determination is made about whether or not each criterion 

is met (for Initial Screening Criteria) or if the conditions represent a strength or a weakness 

(for Additional Screening Criteria), as defined in Section 2.3. 

 Finegayan Cantonment/Family Housing 2.4.2.1

Initial Screening Criteria (Cantonment):  

Acreage Available Meets or Exceeds Acreage Required. As shown in Figure 2.4-1, Finegayan has 

approximately 1,630 acres (660 ha) of potentially available area for Marine Corps development, which 

would include portions of the Guam National Wildlife Refuge (NWR) Overlay lands (Overlay Refuge), 

which are managed by the DoD/Navy under a Cooperative Agreement with the USFWS. Finegayan has 

limited existing support facilities/infrastructure, so the stand-alone requirement (average of 531 acres 

[215 ha]) for a cantonment area) was applied (see Table 2.4-1). (Meets Criterion) 

Walkable Access for UDP Units. Based on conceptual land use plans prepared for the Finegayan 

cantonment area, walkability was considered achievable. A standard six-story Bachelor Enlisted Quarters 

(BEQ) design concept developed to support a high density of development for the unaccompanied 

personnel housing would facilitate a pedestrian-friendly balance between living, working, and recreation 

areas. QOL and community support facilities could be located within walking distance (up to a half-mile 

radius). (Meets Criterion) 
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Additional Screening Criteria (Cantonment):  

Mission Impacts. Land has been set aside to provide for the protection of the existing Finegayan 

intelligence and communications mission, as well as projected expansion requirements. Vertical 

construction can be controlled so as not to encroach on the receiver antenna look-angle restrictions and 

existing buried IT/COMM lines can be left undisturbed during and after construction. (Strength) 

Impacts to DoD Infrastructure. Construction can be planned and executed to minimize disruption to 

existing infrastructure. (Strength) 

Cantonment Conclusion: The Finegayan site is a feasible alternative for the Marine Corps cantonment 

because it has adequate land area and can be developed to provide walkable access and appropriate 

protection of the ongoing military mission and DoD infrastructure. 

Initial Screening Criteria (Family Housing):  

Housing Complies with UFC Standards: The projected family housing requirement (see Table 2.4-1) for 

UFC standard density requirements ranges between 148 to 227 acres (60 to 92 ha) for a stand-alone 

housing complex. As described above for cantonment, Finegayan has approximately 1,630 acres (660 ha) 

of developable area, sufficient to accommodate both cantonment and family housing within the same 

installation. (Meets Criterion) 

Housing Should be Contiguous with Cantonment: Finegayan has sufficient developable land available to 

accommodate both the cantonment and family housing. (Meets Criterion) 

Additional Screening Criteria (Family Housing):  

Proximity to QOL and Community Support: Finegayan has sufficient developable land available to design 

the base such that family housing and QOL/community support facilities would be in close proximity. 

(Strength) 

Mission Impacts: The development of Marine Corps family housing at Finegayan would represent a 

beneficial upgrade to existing housing inventory. The existing Finegayan intelligence and 

communications missions would be preserved, as well as adjacent land for potential future expansion. 

(Strength) 

Impacts to DoD Infrastructure: Construction can be planned and executed to minimize disruption to 

existing infrastructure. (Strength)  

Family Housing Conclusion: Finegayan is a feasible alternative for family housing and associated 

QOL/community support functions if Finegayan is selected for the cantonment. 

 Finegayan Cantonment/South Finegayan Housing 2.4.2.2

As discussed above, the Finegayan site is a feasible alternative for the Marine Corps cantonment because 

it has adequate land area and can be developed with appropriate protection of the ongoing military 

mission and DoD infrastructure (Meets Criteria).  

The following describes the screening evaluation of the South Finegayan site as a preliminary alternative 

for the family housing component of the proposed action.  
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Initial Screening Criteria (Family Housing):  

Housing Complies with UFC Standards: As shown on Figure 2.4-1, South Finegayan has approximately 

283 acres (115 ha) of developable area, sufficient to accommodate the family housing complex. 

(Meets Criterion) 

Housing Should be Contiguous with Cantonment: South Finegayan is close to Finegayan and formerly 

served as a family housing site for the communications personnel at Finegayan when its base population 

was much larger. Although not contiguous to Finegayan, it is within approximately 1 road mile (1.6 

kilometer [km]) of the southern Finegayan property boundary. South Finegayan would satisfy this 

criterion because it is proximate to a potential cantonment area at Finegayan and would allow for 

relatively easy access to the cantonment area and community support facilities. (Meets Criterion) 

Additional Screening Criteria (Family Housing):  

Proximity to QOL and Community Support: South Finegayan has sufficient developable land available to 

design the housing complex such that family housing and QOL/community support facilities would be in 

close proximity. (Strength) 

Mission Impacts: There is no existing DoD mission at South Finegayan as most of the existing 233 units 

of old housing on the site are not suitable for use. (Strength) 

Impacts to DoD Infrastructure: No disruption to existing infrastructure is expected from the development 

of a family housing complex at South Finegayan. (Strength) 

Family Housing Conclusion: South Finegayan is a feasible alternative for family housing and associated 

QOL/community support functions if Finegayan is selected for the cantonment. 

 Andersen Air Force Base Cantonment/Family Housing 2.4.2.3

Initial Screening Criteria (Cantonment):  

Acreage Available Meets or Exceeds Acreage Required. As shown in Figure 2.4-1, AAFB has 

approximately 1,227 acres (497 ha) of potentially available area for Marine Corps development. Because 

AAFB has well-developed base support facilities, the estimated acreage requirement for development of 

the Marine Corps cantonment (see Table 2.4-1) would be from 462 to 530 acres (187 to 214 ha). (Meets 

Criterion) 

Walkable Access for UDP Units. Development of the cantonment would occur on the north side of the 

installation, in proximity to the planned ACE complex near the North Ramp. Some QOL and community 

support facilities would be required to support the unaccompanied personnel assigned to the UDP units. A 

standard six-story BEQ design concept that supports a high density of development for the 

unaccompanied personnel housing would facilitate a pedestrian-friendly development among living, 

working, and recreation areas. (Meets Criterion) 

Additional Screening Criteria (Cantonment):  

Mission Impacts. The feasibility analysis determined that the cantonment could be sited so that no 

existing Air Force missions would need to be relocated. However, munitions are currently transported 

several times per week to the airfield along a primary route north and east of the proposed cantonment 

area, which has the potential to cause the evacuation of up to 100% of the cantonment if a munitions 

transport incident were to occur during transport somewhere along that route. An alternative route has 

been recommended to AAFB; however, this route would also require significant evacuation of the 
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cantonment if a munitions transport incident were to occur. Additionally, siting the cantonment at AAFB 

would limit future expansion potential of the Air Force operational mission. (Weakness) 

Impacts to DoD Infrastructure. A major expansion requiring disruption of the utilities systems would be 

required to support the additional facilities and functions. (Weakness) 

Cantonment Conclusion: Based on the initial screening criteria, AAFB is a feasible alternative for the 

Marine Corps cantonment as it has adequate land area and could be developed to provide walkable access 

for UDP units. However, the site has weaknesses in additional screening criteria, particularly related to 

the need for deconfliction of munitions transport issues and limitations on Air Force mission expansion 

potential. The DON determined that this preliminary alternative would be carried forward for analysis in 

this SEIS despite these weaknesses.  

Initial Screening Criteria (Family Housing):  

Housing Complies with UFC Standards: The projected family housing requirement (see Table 2.4-1) 

must allow for UFC standard density requirements ranges between 325 to 546 acres (131 to 221 ha). As 

described above for cantonment, AAFB has approximately 1,227 acres (497 ha) of developable area, 

sufficient to accommodate both cantonment and family housing within the same installation. 

(Meets Criterion) 

Housing Should be Contiguous with Cantonment: AAFB has sufficient developable land available to 

accommodate both the cantonment and family housing, although the housing would be located 

approximately 2 road miles (3.2 km) from the cantonment area. This criterion refers to housing and 

cantonment being contiguous in the sense that they should be located within the same installation, which 

would be the case at AAFB. Though not ideal, the Marine Corps considers the housing area under this 

preliminary alternative to be in sufficiently close proximity to the operational facilities to be in 

compliance with this Guiding Principle requirement. (Meets Criterion) 

Additional Screening Criteria (Family Housing):  

Proximity to QOL and Community Support: AAFB has sufficient developable land to plan the Marine 

Corps facilities for close proximity between family housing and QOL/community support facilities. 

(Strength) 

Mission Impacts: The Air Force’s mission readiness and Operation Plan execution capability must be 

protected and preserved. Based on a preliminary analysis, no relocation of Air Force mission functions 

would be required to accommodate the Marine Corps family housing development. (Strength) 

Impacts to DoD Infrastructure: If AAFB were selected as the family housing site, existing family housing 

would require replacement, the utilities systems would require modifications to accommodate revised 

road layout, and current communication infrastructure may require relocation. (Weakness) 

Family Housing Conclusion: Based on the criteria above, AAFB is a feasible alternative for 

development of Marine Corps family housing and associated QOL/community support functions. 

 Barrigada Cantonment/Family Housing 2.4.2.4

Initial Screening Criteria (Cantonment):  

Acreage Available Meets or Exceeds Acreage Required. As shown in Figure 2.4-1, Barrigada has 

approximately 1,011 acres (409 ha) of potentially developable area, including the closed Nimitz Golf 

Course. Approximately 531 acres (215 ha) would be required for a stand-alone cantonment location. 

(Meets Criterion) 
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Walkable Access for UDP Units. Based on conceptual land use plans prepared for the Barrigada 

cantonment area, walkability was considered partially achievable. A standard six-story BEQ design 

concept developed to support a high density of development for the unaccompanied personnel housing 

would facilitate a pedestrian-friendly development between living, working, and recreation areas. QOL 

and community support facilities could also be located within walking distance (up to a half-mile radius). 

(Meets Criterion) 

Additional Screening Criteria (Cantonment):  

Mission Impacts. The DON identified some planning considerations for facility development in the 

vicinity of the Navy Antenna Field that occupies the eastern portion of the Barrigada site and the Next-

Generation Radar (NEXRAD) weather facility in the southern portion of the site. A Reserved Area 

encompasses the Navy Antenna Field, which is intended not only to protect the existing 

telecommunications mission but to provide for future growth of the Navy’s mission, as land for potential 

expansion is located in the northeastern and northwestern portions of the Reserved Area. There is also a 

no-build area on the southern slope of Mt. Barrigada to protect the antenna look angle. The transmitters 

generate an electromagnetic radiation (EMR) arc, but a 2009 Space and Naval Warfare Systems 

Command (SPAWAR) study concluded that for the area potentially available for development at 

Barrigada, no hazards of EMR to personnel were predicted, provided that the no-build area was avoided 

and additional fencing of the antennas and antenna field was constructed to prevent unauthorized access 

(Commanding Officer, SPAWAR Pacific 2009).  

NEXRAD is a weather surveillance radar operated by the National Weather Service for detecting 

precipitation and weather patterns. Blockage of the radar beam from buildings or towers can adversely 

affect the quality of the radar data and weather detection capability. To avoid interference with the radar 

beam, a 100-feet (30-m) height limit for all structures would be maintained. Additionally, in accordance 

with the recommendations of the 2009 SPAWAR study, no activity would occur within a 100-feet (30-m) 

radius of the NEXRAD tower and all structures and construction activity within a 600-feet (183-m) radius 

around the tower would be limited to a height of 68.5 feet (20.9 m) to avoid potential health impacts from 

proximity to the NEXRAD. Construction of the cantonment area at Barrigada would follow all such 

construction guidelines and avoid these designated zones to preclude negative mission impacts. (Strength) 

Impacts to DoD Infrastructure. Development of the cantonment area at Barrigada would not require 

relocation of or otherwise impact existing DoD infrastructure. (Strength) 

Cantonment Conclusion: Barrigada is a feasible alternative for the Marine Corps cantonment area. 

Planning considerations associated with the existing transmitters and the NEXRAD weather facility 

would be addressed in the detailed planning analysis.  

Initial Screening Criteria (Family Housing):  

Housing Complies with UFC Standards: As shown on Figure 2.4-1, Barrigada has approximately 1,011 

acres (409 ha) of potentially developable area, including the closed Nimitz Golf Course, which would be 

sufficient to accommodate the family housing complex. (Meets Criterion) 

Housing Should be Contiguous with Cantonment: As described above for cantonment, Barrigada has 

approximately 1,011 acres (409 ha) of potentially developable area, including the closed Nimitz Golf 

Course, which would be sufficient to accommodate both cantonment and family housing within the same 

installation. Although the family housing area would not be adjacent to the cantonment, it would be 

within approximately 1 road mile (1.6 km) of the cantonment area. This criterion would be met because 

there would be ease of access to the cantonment area and community support facilities. (Meets Criterion) 
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Additional Screening Criteria (Family Housing):  

Proximity to QOL and Community Support: Barrigada has sufficient developable land available to design 

the base such that family housing would be in close proximity to these facilities. (Strength) 

Mission Impacts: Construction of housing would not impact the NEXRAD weather facility on the 

Barrigada property. (Strength) 

Impacts to DoD Infrastructure: Family housing development at Barrigada would not require any 

relocation of or otherwise impact existing DoD infrastructure. (Strength) 

Family Housing Conclusion: Barrigada is a feasible alternative for development of family housing and 

associated QOL/community support functions if Barrigada is selected for the cantonment. 

 Apra Harbor Cantonment/Family Housing 2.4.2.5

Initial Screening Criteria (Cantonment):  

Acreage Available Meets or Exceeds Acreage Required. In a preliminary evaluation, the DON identified 

approximately 590 acres (239 ha) of land potentially available for Marine Corps development at Apra 

Harbor (see Figure 2.4-1), but it is distributed over several non-contiguous parcels (i.e., Apra Harbor main 

base, Polaris Point, Camp Covington, and Apra Heights) as shown in Figure 2.4-2. 

The DON had also estimated the total land requirement for Marine Corps cantonment and family housing 

at Apra Harbor to be between 557 to 696 acres (225 to 282 ha). Based on this information, the DON 

determined that Apra Harbor required more detailed planning analysis to confirm the feasibility of the 

base for development of Marine Corps cantonment/family housing. Consequently, in the NOI published 

for this SEIS in October 2012, the DON identified Apra Harbor as one of five preliminary alternatives for 

potential establishment of the Marine Corps cantonment/family housing functions in support of the 2012 

Roadmap Adjustments. The DON also presented the Apra Harbor preliminary alternative, along with the 

other cantonment/family housing and LFTRC preliminary alternatives, for public review and comment 

during the SEIS scoping period that ended on December 10, 2012. 

Following public scoping, a more detailed planning investigation was conducted for the Apra Harbor 

preliminary alternative. This more intensive planning analysis revealed substantial constraints in 

developing a workable cantonment/family housing layout at Apra Harbor, including an insufficient 

number of developable acres available and the need to displace and relocate several existing missions and 

functions to other federal lands on Guam. The investigation also identified limitations on the use of 

specific available parcels dispersed among existing Apra Harbor functions, protected wetlands, and other 

development constraints. The alternative could also not be designed to meet Marine Corps Guiding 

Principles (see Table 2.3-1). In an effort to try to make additional land available for development, the 

DON had to conceptually incorporate multi-level parking structures into the site layout; however, this 

proved unworkable due to the size and weight of military vehicles. The garages would also be 

considerably more expensive to construct.  
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The DON ultimately identified a total of 672 acres (272 ha) of developable land for this preliminary 

alternative (421 acres [170 ha] for cantonment and 251 acres [102 ha] for family housing) after 

integrating land use functional relationships with infrastructure (e.g., grading, drainage, low-impact 

development, utility corridors), topography/slope, wetlands, Kilo Wharf explosive safety zones, and other 

factors. Although more land was identified (672 acres [272 ha]) than was originally thought available 

(590 acres [239 ha]), the land available for potential development was scattered over the entire base and 

was dependent on other missions/functions being relocated to other locations.  

Based on the additional information from the detailed planning analysis, the DON concluded that the 

dispersed, segmented nature of the available land on Apra Harbor did not allow for layout of the facilities 

in a manner that would provide functionality and efficiency of operations, and would not preserve 

operational relationships and interdependencies, thereby not meeting Marine Corps guidelines. For 

example, the developable area at Apra Harbor is bisected by Marine Corps Drive (a major transportation 

artery through the base) and an adjacent sewage treatment plant. As a result, key supply, service, and 

maintenance functions could not be appropriately consolidated geographically. The multi-story parking 

structures in some cases had to be located up to one-half mile (0.8 km) by road from operational 

workplaces, and included two structures designated for combined government (tactical) vehicles and 

personally-owned vehicles. The DON identified security concerns, operational challenges, and 

inefficiencies associated with such a layout, and concluded that the use of multi-level parking structures 

with associated walking distances to workplaces would not satisfy the operational guiding principle for 

functionality and efficiency in daily operations. (Does Not Meet Criterion) 

Walkable Access for UDP Units. Given the limitations of the developable space at Apra Harbor, bachelor 

housing could not be situated to provide walkable access to community support facilities, so this 

preliminary alternative would not comply with the QOL guiding principle. (Does Not Meet Criterion) 

Cantonment Conclusion: Based on the results of detailed planning efforts, the DON determined that the 

development of a cantonment area at Apra Harbor is not a reasonable alternative because it does not meet 

Marine Corps Guiding Principles and associated initial screening criteria (see Section 2.3). Accordingly, 

this alternative was not evaluated further. The Apra Harbor alternative was eliminated from further 

consideration and is not carried forward for analysis in this SEIS. 

2.4.3 Summary of Alternatives Screening Evaluation for Cantonment/Family Housing 

Table 2.4-2 summarizes the results of the screening evaluation for each of the cantonment/family housing 

preliminary alternatives discussed in Section 2.4.2. As shown in the table, and as discussed in Section 

2.4.2.5, the Apra Harbor preliminary alternative did not satisfy the screening criteria and was therefore 

eliminated from further analysis in this SEIS.  

2.4.4 Alternatives Carried Forward for Analysis: Cantonment/Family Housing 

The alternatives screening process and evaluation determined that four combined cantonment/family 

housing alternatives were sufficiently aligned with the Marine Corps Guiding Principles and additional 

screening criteria to be carried forward for analysis of impacts in this SEIS. Figure 2.4-3 shows the 

locations of all four cantonment/family housing alternatives on Guam: 

 Finegayan Cantonment/Family Housing (Alternative A); 

 Finegayan Cantonment/South Finegayan Family Housing (Alternative B); 

 AAFB Cantonment/Family Housing (Alternative C); and 

 Barrigada Cantonment/Family Housing (Alternative D). 
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As described in Section 2.1, a No-Action Alternative was also carried forward for analysis in this SEIS, 

although such an alternative would not meet the purpose of and need for the proposed action and would 

not be consistent with the new force posture adopted by the DoD in the 2012 Roadmap Adjustments. 

Table 2.4-2. Results of Preliminary Alternative Screening Evaluation for Cantonment/Family Housing 

 

Finegayan 

Cantonment/ 

Housing  

Finegayan 

Cantonment/ 

South 

Finegayan 

Housing  

AAFB 

Cantonment/ 

Housing 

Barrigada 

Cantonment/ 

Housing  

Apra Harbor 

Cantonment/ 

Housing 

Initial Screening Criteria: Cantonment 

Acreage Available Meets Criterion Meets Criterion Meets Criterion Meets Criterion 
Does not Meet 

Criterion 

Walkable Access Meets Criterion Meets Criterion Meets Criterion Meets Criterion 
Does not Meet 

Criterion 

Additional Screening Criteria: Cantonment 

Mission Impacts Strength Strength Weakness Strength Not Evaluated 

Infrastructure 

Impacts  
Strength Strength Weakness Strength Not Evaluated 

Conclusion Carried Forward 
Carried 

Forward 

Carried 

Forward 

Carried 

Forward 

Not Carried 

Forward 

Initial Screening Criteria: Family Housing 

Housing Complies Meets Criterion Meets Criterion Meets Criterion Meets Criterion Not Evaluated 

Housing Contiguous Meets Criterion Meets Criterion Meets Criterion Meets Criterion Not Evaluated 

Additional Screening Criteria: Family Housing 

Proximity to QOL Strength Strength Strength Strength Not Evaluated 

Mission Impacts Strength Strength Strength Strength Not Evaluated 

Infrastructure 

Impacts 
Strength Strength Weakness Strength Not Evaluated 

Conclusion Carried Forward 
Carried 

Forward 

Carried 

Forward 

Carried 

Forward 

Not Carried 

Forward 

Overall 

Conclusion 
Carried Forward 

Carried 

Forward 

Carried 

Forward 

Carried 

Forward 

Not Carried 

Forward 

 

Under the four identified action alternatives, each cantonment area would consist of six functional areas: 

Command Core, Unit Operations, Base Operations, BEQ and Bachelor Officer Quarters (BOQ), 

Community Support, and Training. Family housing areas would include three types of family housing 

units (single-family residences, duplex residences, and four-plex residences), a community center, 

elementary school, child development center(s), temporary lodging facility, youth center, and a base 

exchange. The DON will consider establishing a shuttle bus system to reduce traffic and improve 

circulation if deemed necessary. The shuttle system would transport Marine Corps personnel around the 

cantonment area and provide service to on-base destinations. On-base shuttle service could also be 

coordinated with the GRTA bus system to provide service to popular off-base destinations. Any grading 

and other earthwork required during facility construction at any of the alternative sites would be 

implemented to balance cut and fill on-site to the extent possible. If off-site fill material were needed, it 

would be obtained from a permitted source.  
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As described in the following subsections, each of the alternatives includes site-specific design 

characteristics associated with a notional facility layout (which may be subject to change as the planning 

and design process continues), a construction footprint or potential area of impact (which would not 

change regardless of ongoing site planning modifications), and both onsite and off-site utility 

infrastructure requirements. Common to each alternative and regardless of location, offsite development 

and extension of utility infrastructure, new water wells, and either facility expansion or conversion with 

new construction at existing DoD school facilities would be required and are presented in Section 2.4.4.5 

and shown in Figure 2.4-12. These common off-site improvements are not presented within each 

alternative for clarity and reduced repetition.  

 Finegayan Cantonment/Family Housing - Alternative A 2.4.4.1

The Finegayan cantonment/family housing alternative (Alternative A) is completely contained on existing 

federally owned land. This alternative is bounded on the north by NWF, on the east by Route 3, and on 

the west by a cliffline (within federal property), the Haputo Ecological Reserve, and the Philippine Sea. 

The site is also bounded to the east by limited residential development and to the south by the Dos 

Amantes planned area, also known as the former Harmon Village (non-federal property). Although DoD 

property descends to the coastline, the cantonment area would be situated on the upper area of Finegayan 

and would not encroach on the cliffline leading to the ocean or the adjacent ecological reserve. 

Alternative A is shown in Figure 2.4-4. This alternative would comprise approximately 1,452 acres (588 

ha) within one contiguous parcel of land, although the family housing area would be separated from the 

cantonment core by approximately 1.5 miles (2.4 km). The Finegayan housing density would comply 

with the Marine Corps density range. 

Finegayan would be directly accessible from Route 3 (main gate and residential/commercial gate) and 

Route 3A (Tactical Vehicle Gate [unattended]). The proposed main gate would be located off Route 3 

near Potts Junction and would provide direct access to the cantonment. The family housing area would be 

accessed by a residential/commercial gate off Route 3 at the southeastern corner of the site. 

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

infrastructure would include 2,545,000 cubic yards (yd
3
) (1,945,792 cubic meters [m

3
]) of cut and 

2,820,000 yd
3
 (2,156,045 m

3
) of fill, resulting in a net requirement of approximately 275,000 yd

3
 

(210,253 m
3
) of fill. 

Utilities 

As described below, on-site utilities development under Alternative A would include buried electrical, 

communication, water, and wastewater lines generally along existing or proposed roadways, a new 

electrical substation, two communication area distribution nodes, one ground level water storage tank 

with pumped pressurization system and emergency backup generator or one ground level storage tank 

plus an elevated storage tank to maintain pressure during a power outage, three wastewater pump stations, 

a recycling facility, and a solid waste transfer facility. In addition, as shown in Figure 2.4-5, additional 

alternative-specific off-site routing of electrical, water, and wastewater lines would be implemented 

(mostly along existing roadway corridors for Routes 3 and 9) to connect the new on-base infrastructure to 

existing utility networks.  
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Other offsite utility improvements common to all alternatives are covered in Section 2.4.4.5 and shown in 

Figure 2.4-12. Underground electrical lines would be in conduit buried up to approximately 3.5 feet 

(1.0 m) deep in its own dedicated trench, and water and wastewater lines would be buried at least 3.0 feet 

(0.9 m) deep and not more than approximately 5.0 feet (1.5 m) deep, with approximately 10.0 feet (3.0 m) 

of separation between their respective trenches. For purposes of this SEIS, a maximum potential impact 

corridor of 50.0 feet (15.2 m) wide is assumed. 

Electrical Power 

Although the existing substation would remain operational to serve current loads in North Finegayan and 

provide the necessary generator backup capability for mission-critical and emergency loads, a new 

substation would be constructed to serve the proposed cantonment and family housing areas. Electrical 

distribution throughout the cantonment and family housing areas would be via an underground 13.8 kV 

distribution line. The new power distribution system would be installed in underground concrete encased 

conduit duct banks. The width of the conduit duct banks would depend on how many conduits are needed, 

but for power distribution this should be within 2.0 feet (0.6 m) to 4.0 feet (1.2 m). Pad mounted 

distribution transformers would be provided throughout the development as required, and emergency 

generators would provide backup power for critical facilities. Critical facilities within sufficient proximity 

of each other could be served by a common emergency generator to minimize the number of generators 

required.  

Potable Water 

Currently, two elevated 250,000 gallon (gal) (946,353 liter) storage tanks are located along Route 3 in 

Finegayan and South Finegayan. In Fiscal Year (FY) 2015, a new 500,000 gal (1,892,706 liter) concrete 

ground-level water storage tank would be installed adjacent to the existing 200,000 gal (757,082 liter) 

concrete ground-level water storage tank, B144, located near the North Finegayan existing elevated 

storage tank, to meet current demand requirements, including fire protection. The new concrete ground-

level water storage tank would have an updated supervisory control and data acquisition system and 

connection to the Harmon Booster Pump Station to support the required fire flow and water demand to 

the new 500,000 gal ground-level tank. This new tank would remain part of the water system serving the 

existing facilities and is not part of the proposed action. In FY2016, both elevated water storage tanks 

located at Finegayan and South Finegayan will be demolished. 

Increased water supply for the cantonment/family housing would come from the proposed new well field 

at AAFB and the refurbished wells. Refurbishment has been completed or is in process and thus is not 

part of the proposed action covered within this SEIS, but the new proposed well field of approximately 11 

new wells is part of the proposed action. The new wells would feed a new well field collection tank and 

water treatment facility (chlorination and fluoridation). This water supply would feed a new ground-level 

water storage tank that would be provided within the proposed cantonment area. In addition to the 

ground-level water storage tank, an elevated water storage tank is recommended at the cantonment area to 

provide reliable water pressure during power outages, or as an option, a pumped pressurization system 

with a backup emergency generator to provide electrical power during any power outage to maintain 

water pressure could be provided in lieu of an elevated water storage tank. The family housing area would 

be served by a direct water line from the tank(s) in the northern area as a sufficient amount of pressure 

head would exist to feed the housing area. Distribution pipes would be installed to provide water to all of 

the facilities. The new potable water distribution pipes would be installed underground at least 3.0 feet 

(0.9 m) deep. The width of the trench to install the pipes would be about 1.5 feet (0.5 m) to 4.0 feet 

(1.2 m) for 6-inch (15-cm) to 24-inch (61-cm) pipes. 
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Wastewater 

A new wastewater collection system for Alternative A would include a network of gravity mains, 

manholes, three wastewater pump stations (one in the cantonment and two in the family housing), and 

force mains. The new system would tie into the GWA wastewater collection system at a manhole on 

Route 3. Wastewater would be conveyed to the Northern District WWTP for treatment and disposal. 

Upgrades to the Northern District WWTP are already needed in order for the plant to achieve compliance 

with the secondary treatment standards required by its current NPDES permit.  

The new wastewater collection system would be installed underground at least 3.0 feet (0.9 m) deep and 

not more than approximately 5.0 feet (1.5 m) deep. The width of the installation trench would be 

approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations would be required for the 

installation of manholes.   

Solid Waste 

The GovGuam Layon Landfill would continue to be used for solid waste disposal. Solid waste generated 

by construction activities that is not accepted at Layon would need to be hauled to the existing C&D 

debris disposal area at Navy Landfill at Apra Harbor or to one or both of the existing two permitted 

private hardfill facilities in Yigo. Green waste composting and construction recycling would be pursued 

on-site during the construction process. A new solid waste transfer facility and a waste recycling facility 

would be constructed for Alternative A. 

 Finegayan Cantonment/South Finegayan Housing - Alternative B 2.4.4.2

The Finegayan cantonment/South Finegayan housing alternative (Alternative B), as shown in Figure 

2.4-6, would comprise approximately 1,450 acres (587 ha) of federally owned land. The cantonment area 

of this alternative would include the same area as the proposed cantonment for Alternative A, discussed in 

Section 2.4.4.1. The housing area would be located at the South Finegayan site, approximately 1.0 mile 

(1.6 km) from the southern boundary of Finegayan. The South Finegayan parcel proposed for 

development of family housing covers approximately 290 acres (117 ha). The proposed housing density 

at South Finegayan would comply with the Marine Corps density range. 

Access to the Finegayan cantonment area would be via a new Main Gate off Route 3 at Potts Junction, a 

commercial gate off Route 3 at the southern end of Finegayan, and via a Tactical Vehicle Gate off Route 

3A. The South Finegayan family housing area would be accessible off Route 3 via a new residential gate. 

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

infrastructure would include 2,000,500 yd
3
 (1,529,492 m

3
) of cut and 2,250,000 yd

3
 (1,720,000 m

3
) of fill, 

resulting in a net requirement of 249,500 yd
3
 (190,756 m

3
) of fill.  
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Utilities 

As described below, on-site utilities development under Alternative B would include buried electrical, 

communication, water, and wastewater lines generally along existing or proposed roadways, a new 

electrical substation, two communication area distribution nodes, two new ground level water storage 

tanks (one at the cantonment or as an alternative one ground level and one elevated storage tanks (see 

discussion under the Finegayan alternative) and one at the family housing area at South Finegayan), one 

wastewater pump station at the cantonment area and two wastewater pump stations at the family housing 

area, a waste recycling facility, and a solid waste transfer facility.  

In addition, as shown in Figure 2.4-7, additional alternative-specific off-site routing of electrical, water, 

and wastewater lines would be implemented (mostly along existing roadway corridors for Routes 3 and 9) 

to connect the new on-base infrastructure to existing utility networks. Other offsite utility improvements 

common to all alternatives are covered in Section 2.4.4.5 and shown in Figure 2.4-12. Underground 

electrical lines would be in conduit buried up to approximately 3.5 feet (1.0 m) deep in their own 

trenches, and water and wastewater lines would be buried at least 3.0 feet (0.9 m) deep and not more than 

approximately 5.0 feet (1.5 m) deep, with approximately 10.0 feet (3.0 m) of separation between their 

respective trenches. For purposes of this SEIS, a maximum potential impact corridor 50.0 feet (15.2 m) 

wide is assumed. 

Electrical Power 

Provision of electrical power to Alternative B would be the same as discussed in Section 2.4.4.1 with the 

addition of an underground 13.8 kV electrical line along Route 3 from the proposed new Finegayan 

substation to the South Finegayan family housing area. This underground 13.8 kV electrical line along 

Route 3 would be within a concrete encased duct bank. The width of the conduit duct banks would 

depend on how many conduits are needed, but for power distribution, this should be within 2.0 feet 

(0.6 m) to 4.0 feet (1.2 m).  

Potable Water 

Water service to Alternative B would be similar to the water service for Alternative A, as discussed in 

Section 2.4.4.1. However, this alternative would include installation of a water main extension from 

Finegayan to South Finegayan along Route 3, which would be installed in a trench up to approximately 5 

feet (1.5 m) deep. There would be an elevated or ground-level water storage tank located at South 

Finegayan family housing area fed by the water storage tank(s) at Finegayan through a new underground 

water line along Route 3. As an option, a ground level water storage tank with a pumped pressurization 

system and an emergency generator to provide electrical power during power outages to maintain water 

pressure could be provided in lieu of an elevated tank.  
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Wastewater 

The new wastewater collection system for the cantonment area in Alternative B would be the same as 

discussed in Section 2.4.4.1 for Alternative A. In the family housing area, the existing GWA interceptor 

sewer currently goes through South Finegayan and would conflict with the proposed family housing 

development in Alternative B. The existing GWA interceptor sewer would be rerouted around the north 

and west sides of the proposed family housing area and thus be maintained as a gravity system. The 

family housing wastewater collection system would include a network of gravity mains, manholes, two 

wastewater pump stations and force mains and tie into the rerouted GWA interceptor sewer on the west 

side. Wastewater would be conveyed to the Northern District WWTP for treatment and disposal. 

Upgrades to the Northern District WWTP are already needed in order for the plant to achieve compliance 

with the secondary treatment standards required by its current NPDES permit. 

The new wastewater collection system would be installed underground with a minimum 3.0 feet (0.9 m) 

cover to approximately 5.0 feet (1.5 m) deep, or sometimes deeper if needed. The width of the installation 

trench would be approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations would be 

required for the installation of manholes.  

Solid Waste 

Solid Waste for Alternative B would be handled the same as for Alternative A, as discussed in Section 

2.4.4.1. 

 Andersen Air Force Base Cantonment/Family Housing - Alternative C 2.4.4.3

The AAFB cantonment/family housing alternative (Alternative C) is located on AAFB, which is bounded 

to the north and east by the Pacific Ocean, to the south by privately-owned residential areas, and to the 

west by Route 9 and NWF. Alternative C would utilize approximately 1,819 acres (736 ha) of federally 

owned land (Figure 2.4-8). The cantonment/family housing areas of Alternative C would not be 

contiguous, but both areas would be contained within the same installation fence line. 

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

infrastructure would include 2,390,000 yd
3
 (1,827,286 m

3
) of cut and 2,652,000 yd

3
 (2,027,599 m

3
) of fill, 

resulting in a net requirement of 262,000 yd
3
 (200,313 m

3
) of fill. 

Access to the cantonment would occur from Route 1 and Route 9 through the North Gate, which is 

currently under construction. However, this gate would need to be expanded to accommodate the new 

loading for the cantonment.  

The family housing area for Alternative C would be located at the current AAFB family housing area 

approximately 2 miles (3.2 km) southeast of the proposed cantonment area. The proposed housing density 

at AAFB is 5.5 units per acre. The family housing area would be accessed by the existing family housing 

gate (the Santa Rosa Gate) at the northern end of Route 15, or from the AAFB Main Gate off Route 9. 

Existing family housing would be demolished and 912 family housing units would be constructed as 

replacements for existing AAFB housing in addition to the 535 family housing units required for Marine 

Corps families. The total of 1,447 family housing units would be integrated into one large housing pool 

where all eligible personnel and families would live.  
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Existing community support facilities would be expanded, including the child development center, youth 

center, and temporary lodging facility. Other new facility construction under the AAFB 

cantonment/family housing alternative would include a new temporary lodging facility, a new community 

center with outdoor swimming pool, and a new Family Support Center. 

Utilities 

As described below, on-site utilities development under Alternative C would include buried electrical, 

communication, water, and wastewater lines generally along proposed or existing roadways, and a new 

electrical power distribution system for the cantonment hooked to a dedicated substation to be fed from 

the planned North Ramp switching station. The installation of the switching station is not part of the 

proposed action. Alternative C would also include a new water storage tank, five new wastewater pump 

stations and refurbishment of two existing wastewater pump stations (WWPS), a waste recycling facility, 

a solid waste transfer facility, and two communications area distribution nodes. The existing capacities of 

the utilities for the proposed AAFB family housing area are deemed adequate for the proposed 

redeveloped area. The proposed increase in the number of housing units and other facilities is small 

compared to the existing housing and other facilities. Additionally, the new facilities would implement 

energy and water efficient features, which would reduce utility requirements. Revised distribution for 

electrical power, water, and wastewater collection would be required.  

In addition, as shown in Figure 2.4-9, additional alternative-specific off-site routing of  water and 

wastewater lines would be implemented (mostly along portions of interior AAFB roadway corridors and a 

portion of Route 9) to connect the new on-base infrastructure to existing utility networks. Other offsite 

utility improvements common to all alternatives are covered in Section 2.4.4.5 and shown in 

Figure 2.4-12. The underground electrical line would be buried up to approximately 3.5 feet (1.0 m) deep 

in its own dedicated trench, and water and wastewater lines would be buried with at least 3.0 feet (0.9 m) 

deep to not more than approximately 5.0 feet (1.5 m) deep, with approximately 10.0 feet (3.0 m) of 

separation between their respective trenches. For purposes of this SEIS, a maximum potential impact 

corridor 50.0 feet (15.2 m) wide is assumed. 

Electrical Power 

The planned switching station for the North Ramp projects would be located just east of the proposed 

cantonment area and would have adequate power capacity to support the proposed development. For the 

AAFB Alternative, the plan is to install a dedicated substation for providing power to the cantonment. 

This substation would be fed from switching station. The installation of the switching station is not part of 

the proposed action. Small pad mounted distribution transformers would be located in the cantonment 

area to provide power for facilities. Additionally, emergency generators would provide backup power for 

critical facilities. The new power distribution system would be installed in underground concrete encased 

conduit duct banks and properly spaced manholes. The width of the conduit duct banks would depend on 

how many conduits are needed, but for power distribution, this should be within 2.0 feet (0.6 m) to 4.0 

feet (1.2 m).  
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Potable Water 

Increased water supply for the cantonment area would come from the new well field at AAFB and the 

refurbished wells. Refurbished has been completed or is in progress and thus is not part of the proposed 

action covered within this SEIS, but the new proposed well field of approximately 11 new wells is part of 

the proposed action. The new wells would feed a new well field collection tank, pump and water 

treatment facility (chlorination and fluoridation). The cantonment area would be provided with a new 

ground level water storage tank supplied by the new well field storage tank. Pumped pressurization with 

an emergency generator for backup power would be utilized.  

Alternatively, the proposed new well field water collection tank could feed into the existing AAFB 

storage tank and new distribution piping installed along Marianas Boulevard to the proposed new water 

storage tank with a pumped pressurization system at the cantonment, which would provide the water 

supply. This SEIS evaluates both options, but should AAFB become the preferred alternative, these 

options would be studied more in depth in order to select the best approach. 

Water for the family housing area would be provided by the current system, which would be modified to 

reroute the system for the new road alignments desired for the family housing layout.  

The new potable water distribution pipes would be installed underground at least 3.0 feet (0.9 m) deep. 

The width of the trench to install the pipes would be about 1.5 feet (0.5 m) to 4.0 feet (1.2 m) for 6-inch 

(15-cm) to 24-inch (61-cm) pipes. 

Wastewater 

The new wastewater collection systems for the cantonment and family housing of Alternative C would be 

separate systems. The cantonment wastewater collection system would include a network of gravity 

mains, manholes, three WWPSs, and force mains. The cantonment system would discharge into the GWA 

collection system at an existing manhole on Route 9 near the new access road entrance to the new North 

Gate and be conveyed to the Northern District WWTP for treatment and disposal. The family housing 

wastewater collection system would include a network of gravity mains, manholes, two new WWPSs, 

force mains and refurbishment of existing WWPSs #1881 and #1089. The family housing wastewater 

collection system would utilize the existing connection to the GWA wastewater collection system and 

would remain as is. Existing WWPS #1295 would be demolished as part of the proposed action. 

Wastewater would be conveyed to the Northern District WWTP for treatment and disposal. Upgrades to 

the Northern District WWTP are already needed in order for the plant to achieve compliance with the 

secondary treatment standards required by its current NPDES permit. 

The new wastewater collection system would be installed underground with a minimum 3.0 feet (0.9 m) 

cover to approximately 5.0 feet (1.5 m) deep, or sometimes deeper if needed. The width of the installation 

trench would be approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations would be 

required for the installation of manholes.  

Solid Waste 

Solid waste generated during construction of Alternative C would be handled as described for Alternative 

A in Section 2.4.4.1. A new waste recycling facility and solid waste transfer facility would be constructed 

for Alternative C cantonment. The existing solid waste recycling center and transfer facilities at AAFB 

are at capacity, so new facilities to accommodate the operation of the proposed cantonment/family 

housing area would be constructed in the vicinity of the cantonment. Planned solid waste infrastructure 

includes construction of a separate solid waste transfer station and recycling facility, apart from the 
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existing temporary transfer station and Arc Light Recycling Facility. The additional transfer station and 

recycling facility would be built within the industrial area footprint and would support the Marine Corps 

cantonment apart from the existing facilities that would continue to support the Air Force requirements. 

Alternatively, if feasible, the existing AAFB solid waste transfer station and recycling center could be 

expanded. Family housing areas would continue to have their solid waste handled as currently done for 

the existing AAFB housing area.  

 Barrigada Cantonment/ Housing - Alternative D 2.4.4.4

The Barrigada cantonment/family housing alternative (Alternative D) is located on the eastern side of 

Guam, with Route 15 bordering the site to the east and south, and Routes 16 and 10 to the west. Existing 

land uses in the northern section of the Barrigada property include DoD communication high frequency 

transmitting activities, headquarters facilities for the Guam Army National Guard, and facilities used by 

the Army Reserve and the Navy’s Space and Naval Warfare Systems Command. A portion of the 

southernmost part of the Barrigada property is used by the Air Force to accommodate the NEXRAD 

weather facility. The northern and southern sections of the Barrigada property are connected by a strip of 

open space that was the former Nimitz Golf Course. 

Alternative D would comprise approximately 1,194 acres (483 ha) of federally owned land 

(Figure 2.4-10). The cantonment and family housing areas would be located on one contiguous parcel of 

land, although the family housing area would be separated from the cantonment core by approximately 

1.5 miles (2.4 km). The cantonment core would be located in the southern part of the site near Route 15. 

Base support facilities would occupy the former Nimitz Golf Course and would connect the cantonment 

core to the family housing area to the north. The proposed housing density at Barrigada would comply 

with the Marine Corps density range. In addition to the proposed facilities for cantonment/family housing 

within the Barrigada property, Alternative D would also include construction of a BEQ with 300 rooms 

and a BOQ with 100 rooms on AAFB to service ACE personnel, as shown in the inset map on Figure 2.4-

10. The BEQ and BOQ would be for the military personnel associated with the ACE facilities on AAFB.  

The cantonment area would be accessed via a new Main Gate off Route 15, as well as a new commercial 

gate off Route 15. The family housing area would be accessed via a new residential gate off Route 16 just 

north of the existing gate to the Guam Army National Guard site.  

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

infrastructure would include 3,400,000 yd
3
 (2,599,487 m

3
) of cut and 2,000,000 yd

3
 (1,529,110 m

3
) of fill, 

resulting in a net requirement of 1,400,000 yd
3
 (1,070,377 m

3
) of cut. 

Utilities 

As described below, on-site utilities development under Alternative D would include buried electrical, 

communication, water, and wastewater lines generally along existing or proposed roadways, a new 

electrical substation, two communications area distribution nodes, a new water storage tank adjacent to 

the existing water storage tank (unless subsequent studies find the existing water storage tank adequate), 

four new wastewater pump stations, a waste recycling facility, and a solid waste transfer facility.   



Figure 2.4-10
Barrigada Cantonment/Family Housing Alternative D
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In addition, as shown in Figure 2.4-11, additional alternative-specific off-site routing of electrical, water, 

and wastewater lines would be implemented (mostly along portions of existing roadway corridors for 

Routes 3, 1, 16, and 8) to connect the new on-base infrastructure to existing utility networks. Other offsite 

utility improvements common to all alternatives are covered in Section 2.4.4.5 and shown in 

Figure 2.4-12. The off-site electrical line upgrade would be overhead and part of the GPA system and 

include a communication line for GPA purposes. Water and wastewater lines would be buried at least 3.0 

feet (0.9 m) deep and not more than approximately 5.0 feet (1.5 m) deep, with approximately 10.0 feet 

(3.0 m) of separation between their respective trenches. For purposes of this SEIS, a maximum potential 

impact corridor 50.0 feet (15.2 m) wide is assumed. 

Electrical Power 

The existing GPA circuits from the existing GPA Barrigada Substation and the GPA Guam Airport 

Authority Substation would support the existing and planned loads at the Barrigada site. To facilitate this 

additional support, the transmission lines between those two existing substations would require upgrades 

along with a new communication line. A new substation would be constructed near the proposed family 

housing gate along Route 16 and tie into the upgraded GPA transmission line. This substation, along with 

the distribution transformers throughout the development, would provide power to the cantonment and 

housing areas. Emergency generators would provide backup power for critical facilities.  

The new power distribution system would be installed in underground conduit in concrete encased duct 

banks. The width of the conduit duct banks would depend on how many conduits are needed, but for 

power distribution, this should be within 2.0 feet (0.6 m) to 4.0 feet (1.2 m). 

Potable Water 

Increased water supply for the proposed action would come from the new well field at AAFB and the 

refurbished wells. Refurbishment has been completed or is in process and thus is not part of the proposed 

action covered within this SEIS, but the new proposed well field of approximately 11 new wells is part of 

the proposed action. The new wells would feed a new well field collection tank and water treatment 

facility (chlorination and fluoridation). This water supply would feed Barrigada from the proposed water 

transmission system along Route 3 and Route 16. The existing water main along Route 16 would require 

upgrades from the Harmon Pump Station to the proposed new water storage tank adjacent to the existing 

Barrigada water storage tank. Should subsequent water system studies find the existing Barrigada water 

storage tank adequate to serve the proposed development at Barrigada, then the new tank would not be 

necessary. A main distribution line would be constructed from the proposed new water storage tank down 

the middle of the housing area and to the southern part of the cantonment. A connection to the existing 

DoD water main on Route 16 would be made for use in emergency situations to facilitate receiving water 

from southern sources, but would not be adequate for full service. 

The new potable water distribution pipes would be installed underground at least 3.0 feet (0.9 m) deep. 

The width of the trench to install the pipes would be about 1.5 feet (0.5 m) to 4.0 feet (1.2 m) for 6-inch 

(15-cm) to 24-inch (61-cm) pipes.  
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Wastewater 

Wastewater generated from Alternative D would be collected, conveyed to, treated, and disposed of at the 

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

located at AAFB. Upgrades to both WWTPs are already needed in order for the plants to achieve 

compliance with the secondary treatment standards required by the current NPDES permits. 

The new wastewater collection system for the cantonment and family housing in Alternative D would 

include a network of gravity mains, manholes, four wastewater pump stations (three in the cantonment 

area and one in the family housing area) and force mains. A new sewer main would be required off-base 

to tie into the existing GWA wastewater collection system on Route 10 where wastewater is pumped to an 

existing gravity main along Route 8 by the GWA Barrigada pump station. Upgrades to the GWA 

Barrigada pump station and force main would be required. As an option, a new off-base wastewater pump 

station could be installed along Route 10 and/or a new force main installed north along Route 10 and west 

along Route 8. Wastewater from both options would connect to the existing GWA gravity main along 

Route 8 and be conveyed west to Route 1 to the Agana WWTP for treatment and disposal. Both options 

are evaluated in this SEIS.  

The new wastewater collection system would be installed underground with a minimum 3.0 feet (0.9 m) 

cover to approximately 5.0 feet (1.5 m) deep, or sometimes deeper if needed. The width of the installation 

trench would be approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations would be 

required for the installation of manholes. 

Solid Waste 

There are no existing solid waste facilities at Barrigada. Solid waste generated during construction would 

be handled as described for Alternative A in Section 2.4.4.1. A new waste recycling facility and solid 

waste transfer facility would be constructed for Alternative D. 

 Off-Site Utilities and DoD School Expansion Common to All Cantonment/Family Housing 2.4.4.5

Alternatives 

In addition to proposed construction of the various facilities and functions within the cantonment and 

family housing area and offsite utilities unique to each cantonment/family housing alternative, each 

alternative regardless of location would also require offsite development and extension of utility 

infrastructure, new water wells, and either facility expansion or conversion with new construction at 

existing DoD school facilities. Additional common off-site utility upgrades would be implemented under 

any of the four cantonment/family housing alternatives, as shown in Figure 2.4-12. These would include 

upgrade of existing overhead 34.5 kV electrical lines from either the Harmon Substation to the Yigo 

Substation or from the Harmon Substation to the Finegayan Substation to the AAFB Main Substation and 

a water well development area on AAFB north of Route 9. The 34.5 kV line portion from the Harmon 

Substation to the Finegayan Substation would be upgraded using underground line whereas the upgrade 

of the 34.5 kV line portion from the Finegayan Substation to the AAFB Substation would use overhead 

line with option to run underground. Installation of the underground water line would potentially impact 

up to 97 acres (39 ha) along existing roadways. The potentially impacted area for the proposed water well 

area would total an estimated 91 acres (37 ha), including up to 24 acres (9.7 ha) for the test wells and 

approximately 11 production wells (200-foot [61-m] diameter each), approximately 60 acres (24 ha) for 

the water lines and access roads that would connect the wells, and approximately 7 acres (3 ha) for a well 

field water storage tank, pumps, and treatment system. The specific number and locations of test wells 

would be determined during well development, after the revised water extraction capacity of the 
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refurbished wells is determined, and after updated unaccounted for water is determined. Without those 

inputs, approximately 11 new production wells would be required to meet the UFC dictated water demand 

for the cantonment/family housing area. 

In addition to the utilities projects that are common to all alternatives, modifications to existing DoD 

school facilities would also be implemented under any of the four alternatives, although the details of 

such modifications would differ under one of the alternatives (Alternative C at AAFB). All of the 

cantonment/family housing alternatives would include an expansion of approximately 33,300 square feet 

(3,094 square meters) at the existing DoDEA High School at the Naval Hospital site in central Guam (see 

Figure 2.4-12). The three stand-alone cantonment alternatives (e.g., Alternatives A, B, and D) would also 

include a similar expansion of the existing Andersen Middle School located at AAFB. Under Alternative 

C (cantonment at AAFB), however, the Andersen Middle School facility would be repurposed as an 

elementary school (within the current campus area), and a new middle school would be constructed south 

of the existing schools (see Figure 2.4-8). 

2.4.5 Comparison of Cantonment/Family Housing Alternatives 

Table 2.4-3 provides a comparison of the land area encompassed by each alternative discussed in Sections 

2.4.4.1 through 2.4.4.4 and the No-Action Alternative described in Section 2.1. The potentially impacted 

area for the four cantonment/family housing alternatives range from between 1,194 acres (483 ha) at 

Barrigada to 1,819 acres (736 ha) at AAFB (not including offsite utilities and school 

expansions/construction), as compared to an estimated 2,580 acres (1,044 ha) under the No-Action 

Alternative. As shown in the table, additional areas would be impacted by implementation of off-site 

utilities specific to each cantonment/family housing alternative, and the school expansions or construction 

(except for the No-Action Alternative, for which no DoD school construction has been identified). 

Estimates of the area potentially affected, especially for offsite utilities, are worst case estimates that 

reflect the current lack of detail in the exact placement of underground utility lines (in most instances a 50 

foot wide (15 m) corridor has been assumed even though the eventual ground disturbance may be only a 

few feet wide).  

Table 2.4-3. Summary Comparison of Land Area Potentially Impacted by Cantonment/Family Housing 

Alternatives (acres / hectares) 

 
Finegayan  

Alternative A 

Finegayan/South 

Finegayan 

Alternative B 

AAFB 

Alternative C 

Barrigada 

Alternative D 

No-Action 

Alternative 
1 

Cantonment/ 

Housing Area4 
1,452 /588 1,450 / 587 1,819 / 736 1,194 / 483 2,580 / 1,044 

Offsite Utilities
2, 3

 188 / 76 188/ 76 188 / 76 188 / 76 188 / 76 

School Expansion/ 

Construction 
17 / 7 17 / 7 28 / 11 17 / 7 0/0 

Total Area 1,657 / 671 1,655 / 670 2,035 / 823 1,399 / 566 2,768 / 1,120 
Notes: 1.As defined by the Alternative 2 selected in the 2010 ROD. 

2Not including IT/COMM lines between specific combinations of a cantonment/family housing alternative and an LFTRC 

Alternative, which are described in Section 2.6. Assumes a worst-case corridor of potential impact for underground utility lines 

whose precise location has not yet been determined. Actual area of impact along the underground lines is likely to be much less 

than acreages estimated here. 
3Acreage of off-site utilities were not reported in the 2010 Final EIS; however, for purposes of this comparison, it is 

conservatively assumed to be the same as the SEIS alternatives.  
4At AAFB, requirements include replacement of 912 existing family housing units. 
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2.5 LIVE-FIRE TRAINING RANGE COMPLEX ALTERNATIVES 

2.5.1 Preliminary Alternatives for Live-Fire Training Range Complex 

The 2010 ROD deferred a decision on the specific site for a LFTRC. In the months following issuance of 

the ROD, the DON formally committed that if the Route 15 area was selected for the LFTRC, the DON 

would provide for continual access (24-hours-a-day, 7-days-a-week) to Pågat Village and Pågat Cave 

historical sites, to include the existing trail from Route 15 leading to both (DoD 2011; DON 2011). The 

DON, to meet this commitment, applied the probabilistic methodology to determine the size of the SDZ 

associated with the MPMG Range. Application of this method reduced the size of the SDZ. The DON 

then reviewed previous LFTRC alternatives that had been considered and eliminated in the 2010 Final 

EIS to determine if any of those sites could be considered a reasonable alternative following application 

of the probabilistic methodology for a site-specific range SDZ layout. As a result of this review, the DON 

identified five preliminary alternatives for the range complex: two adjacent to Route 15 in northeastern 

Guam, and three located at or immediately adjacent to the NAVMAG area. 

Comments received during scoping for the LFTRC SEIS (February-April 2012) suggested that the DON 

should also consider NWF at AAFB as an alternative location for the LFTRC. Although the DON had 

previously analyzed and dismissed NWF as a potential LFTRC alternative primarily due to operational 

conflicts, the DON worked with the Air Force to develop a NWF LFTRC alternative. The proposed NWF 

alternative does not eliminate all operational and environmental challenges; however, as presented in the 

SEIS it is a reasonable alternative based on the screening criteria defined for the LFTRC. In addition, 

because cantonment/family housing alternatives other than Finegayan are now being considered (see 

Section 2.4), a potential LFTRC alternative at Finegayan was also developed that merited further 

consideration. 

As a result, the DON announced in the October 2012 NOI for this SEIS that seven LFTRC preliminary 

alternatives were being considered: Route 15A (Section 2.5.2.1), Route 15B (Section 2.5.2.2), NAVMAG 

(East/West) (Section 2.5.2.3), NAVMAG (North/South) (Section 2.5.2.4), NAVMAG (L-Shaped) 

(Section 2.5.2.5), NWF (Section 2.5.2.6), and Finegayan (Section 2.5.2.7). 

2.5.2 Evaluation of Preliminary Alternatives for Live-Fire Training Range Complex 

The DON applied the LFTRC screening criteria introduced in Section 2.3.4 to evaluate the seven 

preliminary LFTRC site alternatives in an effort to identify the alternatives that should be carried forward 

for analysis in this SEIS. The set of evaluated sites included: 

 Route 15A 

 Route 15B 

 NAVMAG (East/West) 

 NAVMAG (North/South) 

 NAVMAG (L-Shaped) 

 NWF 

 Finegayan 

The initial screening criterion for the LFTRC is the availability of sufficient area, including land, sea, and 

airspace to conduct the training mission of the LFTRC. There is no precise land acreage requirement for 

the LFTRC because the footprint would be dependent on specific site conditions. The affected areas 

include the space for the range facilities (including firing points, berms, and impacted areas) and 
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associated SDZs. The quantity and quality of land that would need to be acquired and the current 

ownership of such land were also considered in the evaluation. For example, any grading or other 

earthwork required during facility construction at any of the alternative sites would be implemented to 

balance cut and fill on-site to the extent possible. If off-site fill material were needed, it would be obtained 

from a permitted source. 

The availability of land for the LFTRC preliminary alternatives involves areas encumbered by SDZs, as 

there would be a requirement to coordinate and control access to areas (on and off-shore) under the SDZ. 

In locations where the DoD owns the shoreline, the Defensive Sea Area that extends up to 3.0 nautical 

miles (5.5 km) offshore is also controlled by the DoD.  

In the October 2012 NOI, the DON advised the public that preliminary LFTRC alternatives could evolve 

as the Department considered public and regulatory agency input through the NEPA process, specifically 

noting as an example that coordination with the FAA was ongoing in an effort “to determine whether 

airspace impacts would render an otherwise preliminary [LFTRC] alternative untenable.” The DON 

further advised, “Should the FAA conclude that an alternative’s conflicts with existing airspace are 

unmitigable, that preliminary [LFTRC] alternative would not be carried forward for evaluation in the 

SEIS” (77 FR 61746, October 11, 2012). As a result of interagency coordination, in January 2013 the 

FAA provided the DON with a feasibility assessment of each LFTRC preliminary alternative to assist the 

DON in identifying which alternatives would be carried forward for further analysis in this SEIS. The 

FAA’s feasibility assessment concluded that each LFTRC preliminary alternative would result in some 

impact to aviation. The Naval Flight Information Group (NAVFIG), which manages DON Terminal 

Instrument Procedures (i.e., the requirements and standards for instrumented approaches at an airport), 

reviewed and concurred with the FAA’s feasibility assessment. In response to the FAA’s assessment and 

NAVFIG’s concurrence, DON airspace/air traffic control (ATC) experts undertook a subsequent analysis 

which focused on both quantifiable airspace/ATC impacts (e.g., frequency and severity) associated with 

each LFTRC preliminary alternative and corresponding operational impacts to the proposed range 

operations and training. The results of that analysis are discussed below in the Initial Screening Criteria 

for each of the seven preliminary LFTRC alternatives. The FAA and NAVFIG feasibility assessment 

focused on commercial/general aviation and Guam International Airport operations. A subsequent Air 

Force (36 WG/CC) analysis revealed potential conflicts with local AAFB flight operations.  

The following subsections summarize the evaluation of the seven preliminary LFTRC site alternatives 

that were presented during scoping, based on the screening criteria defined in Section 2.3.4. After each 

screening criteria was applied, a determination was made about whether or not each criterion was met (for 

Initial Screening Criteria) and if the conditions represented a strength or a weakness (for Additional 

Screening Criteria), as defined in Section 2.3.4. 

 Route 15A 2.5.2.1

Initial Screening Criterion 

Sufficient Area (Land, Sea, and Airspace). Approximately 211 acres (85 ha) of federal land at Andersen 

South would be utilized and approximately 896 acres (362.6 ha) of non-federal land would need to be 

acquired to support the Route 15A LFTRC alternative. The SDZs would extend over 

GovGuam-controlled submerged lands. The SDZ for the MPMG Range was based on the probabilistic 

SDZ methodology which, when aggregated with the other range layout SDZs, would permit unrestricted 

access to the Pågat Cave and Pågat Village historical sites and the trail leading to both.  
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The vertical hazard associated with the Route 15A preliminary alternative would extend approximately 

2,965 feet (904 m) above ground level (AGL). The FAA concluded that the number or complexity of 

changes associated with this LFTRC alternative would be a significant burden to controllers, aviation 

managers, and local airspace users, making it necessary to mitigate these impacts. Furthermore, new 

instrument approach or control procedures would likely be required.  

DON airspace/ATC experts concluded that the Route 15A LFTRC conflicts with existing airspace, 

although substantial, could be mitigated. Potential mitigation measures could include adjusting flight 

tracks, modifying operating procedures, improving communications and/or adopting slight modification 

to LFTRC operations. (Meets Criterion) 

Additional Screening Criteria 

Land Acquisition Required. Approximately 791 acres (320 ha) of land acquisition would be required from 

GovGuam. (Weakness) 

Proximity of Ranges to Each Other. The proposed range layout would provide ease of access for Marine 

Corps personnel going from range to range, including the training complex at Andersen South. (Strength) 

Proximity of Ranges to Cantonment. The Route 15A site is located relatively close to the proposed 

cantonment alternatives at Barrigada (Alternative D) and AAFB (Alternative C), and is in the same 

general region of Guam as the two cantonment/family housing alternatives in the Finegayan area 

(Alternatives A and B). (Strength) 

Mission Impacts: There are no current DoD missions at the prospective Route 15A site, so no mission 

impacts are anticipated. (Strength) 

Impacts to DoD Infrastructure: The Route 15A site would have no impacts on existing DoD 

infrastructure. However, Route 15A would need to be relocated to accommodate the range layouts and 

would encroach on the existing federal land at Andersen South. (Weakness) 

Conclusion: Route 15A is a feasible alternative for the proposed LFTRC because it has sufficient land 

area and airspace (assuming potential mitigation measures for airspace impacts), allows for a contiguous 

LFTRC footprint, and is in proximity to all cantonment alternatives. The proposed range layout would 

accommodate unrestricted civilian access to the Pågat Cave and Pågat Village historical sites and the trail 

leading to both.  

 Route 15B 2.5.2.2

Initial Screening Criterion 

Sufficient Area (Land, Sea, and Airspace). Approximately 1,227 acres (497 ha) of non-federal land would 

need to be acquired to support the Route 15B LFTRC alternative, including Marbo Cave and the 

surrounding area. SDZs would extend over GovGuam-controlled submerged lands. The proposed SDZs 

would encroach on the Class D regulated airspace associated with the Guam International Airport (also 

known as the Won Pat International Airport). The range layout would permit unrestricted access to the 

Pågat Cave, Pågat Village, and the existing trail leading to both. 

The vertical hazard associated with this alternative would extend 2,965 feet (904 m) AGL. The FAA’s 

feasibility assessment determined that the LFTRC preliminary alternative at Route 15B would impact 

arrivals into and departures out of the Guam International Airport, noting that the impact was driven by 

the direct proximity of the preliminary alternative to established instrumented approaches, missed 

approach procedures, and known daily flight paths of civil aircraft. Further, the FAA emphasized that the 
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Route 15B preliminary alternative was located within Class D airspace. Class D airspace is generally 

cylindrical in form and normally extends from the surface to 2,500 feet (760 m) above the ground. All 

traffic inside Class D airspace is controlled by ATC and specifically the Airport Control Tower.  

The DON’s follow-on airspace/ATC analysis concluded that airspace/ATC impacts associated with the 

Route 15B preliminary alternative could not be mitigated.   

Conclusion: For the reasons noted above, the DON determined that the Route 15B LFTRC preliminary 

alternative does not satisfy the initial screening criterion associated with sufficient airspace. The Route 

15B preliminary LFTRC alternative is not carried forward for further evaluation in this SEIS.  

The DON recognizes that not carrying forward the Route 15B preliminary alternative presents an 

apparent inconsistency with the 2010 Final EIS, which identified a Route 15B LFTRC alternative as a 

reasonable option to meet Marine Corps live-fire training requirements. During the development of this 

SEIS, the DON worked with the FAA to determine whether airspace/ATC impacts would render an 

otherwise acceptable preliminary alternative untenable. While the DON did not request a feasibility 

assessment from the FAA as part of the 2009 Draft EIS or the 2010 Final EIS, it did note in the 2010 

Final EIS the potential airspace/ATC conflicts associated with this location. The 2010 Final EIS further 

identified that additional discussions with FAA would be required prior to the DON submitting any 

proposal for restricted airspace associated with the Route 15B alternative. Formal discussions with the 

FAA following the 2010 ROD occurred after the DON’s decision to defer a final decision on the location 

of the LFTRC. These discussions resulted in the DON determining that the Route 15B alternative has 

significant airspace/ATC impediments that cannot be mitigated without unacceptable modifications to the 

proposed training action. This resulted in the DON concluding that this alternative is no longer 

reasonable.  

 Naval Magazine (East/West) 2.5.2.3

Initial Screening Criterion 

Sufficient Area (Land, Sea, and Airspace). The NAVMAG (East/West) LFTRC would require the use of 

portions of the NAVMAG and the acquisition of approximately 1,894 acres (766 ha) of non-federal land. 

The SDZs would be contained within the newly acquired lands and the NAVMAG boundary.  

The vertical hazard associated with this preliminary alternative would extend 2,965 feet (904 m) AGL. 

The January 2013 FAA feasibility assessment of each LFTRC preliminary alternative determined that the 

NAVMAG (East/West) alternative would be a significant burden to controllers, aviation managers, and 

local airspace users making it necessary to mitigate these impacts. Furthermore, new instrument approach 

or control procedures would likely be required.  

The DON’s follow-on airspace/ATC analysis concluded that the NAVMAG (East/West) preliminary 

LFTRC alternative’s conflicts with existing airspace, although substantial, could be mitigated. Potential 

mitigation measures could include adjusting flight tracks, modifying operating procedures, improving 

communications and/or adopting slight modification to LFTRC operations. (Meets Criterion) 

Additional Screening Criteria 

Land Acquisition. This preliminary alternative would require the acquisition of approximately 1,894 acres 

(766 ha) of privately owned and GovGuam lands. This alternative would require the most land 

acquisition. (Weakness) 
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Proximity of Ranges to Each Other. The proposed range layout would provide ease of access for Marine 

Corps personnel going from range to range, so this consideration represents a strength for the NAVMAG 

(East/West) preliminary alternative. (Strength)  

Proximity of Ranges to Cantonment. The NAVMAG (East/West) LFTRC site is not located in the same 

region of Guam as any of the cantonment/family housing alternatives that have been carried forward and 

would require travel along congested roadways. (Weakness) 

Mission Impacts: The NAVMAG (East/West) site would not impact the munitions magazines or other 

operations on the NAVMAG so there is no impact on existing DoD missions. (Strength) 

Impacts to DoD Infrastructure: There would be no impact on DoD infrastructure (Strength); however, 

new road access would need to be constructed on private land to the NAVMAG (East/West) LFTRC site.  

Conclusion: The NAVMAG (East/West) site is a feasible alternative because sufficient land area could 

be made available (through a combination of existing DoD land and acquired land) and sufficient airspace 

would also be available (assuming potential mitigation measures for airspace impacts). In addition, the 

site has relatively flat topography, and is in a relatively undeveloped area of Guam. This alternative would 

require the largest amount of land acquisition of the three NAVMAG site alternatives.  

 Naval Magazine (North/South) 2.5.2.4

Initial Screening Criterion 

Sufficient Area (Land, Sea, and Airspace). The NAVMAG (North/South) preliminary alternative would 

require the use of NAVMAG and the acquisition of approximately 252 acres (102 ha) of non-federal land 

to support the proposed LFTRC. The SDZs would be contained within the newly acquired lands and the 

NAVMAG boundary.  

The vertical hazard associated with this preliminary alternative would extend 2,965 feet (904 m) AGL. 

The January 2013 FAA feasibility assessment of each LFTRC preliminary alternative determined that the 

NAVMAG (North/South) alternative would be a significant burden to controllers, aviation managers, and 

local airspace users making it necessary to mitigate these impacts. Furthermore, new instrument approach 

or control procedures would likely be required.  

The DON’s follow-on airspace/ATC analysis concluded that the NAVMAG (North/South) LFTRC 

alternative’s conflicts with existing airspace, although substantial, could be mitigated. Potential mitigation 

measures could include adjusting flight tracks, modifying operating procedures, improving 

communications and/or adopting slight modification to LFTRC operations. (Meets Criterion) 

Additional Screening Criteria 

Land Acquisition. Approximately 252 acres (102 ha) of non-federal land would be required. (Weakness) 

Proximity of Ranges to Each Other. The proposed range layout would provide ease of access for Marine 

Corps personnel going from range to range so this consideration represents a strength for the NAVMAG 

(North/South) site alternative. (Strength) 

Proximity of Ranges to Cantonment. The NAVMAG North/South LFTRC site is not located in the same 

region of Guam as any of the cantonment/family housing alternatives and would require travel along 

congested roadways. (Weakness) 

Mission Impacts: The NAVMAG (North/South) site would require relocation of existing munitions 

storage magazines and concurrence would be needed from the tenant (Naval Munitions Command) on 
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how this would be accomplished. Relocation sites would have to be approved and any impacts related to 

the timing of range construction relative to magazine construction would need to be addressed. This 

alternative would also encumber the following existing facilities: breacher house, sniper range, and the 

Ordnance Annex Detonation Range. In addition to existing uses, the NAVMAG (North/South) 

Alternative would encumber a Landing Zone and 1,630 acres (660 ha) of the Non-Firing Maneuver area 

approved in the ROD for the 2010 Final EIS. (Weakness) 

Impacts to DoD Infrastructure: In the long-term, no impacts to DoD infrastructure are envisioned as all 

existing ordnance assets that would be impacted by the proposed ranges would be relocated and there 

would be no direct impacts to Fena Reservoir. However, in the short term, relocation site plans would 

need to be prepared and would need to meet current DoD explosives safety siting criteria. (Weakness) 

Conclusion: The NAVMAG (North/South) site is a feasible alternative because sufficient land area could 

be made available (through a combination of existing DoD land and acquired land) and sufficient airspace 

may be available (assuming potential mitigation measures for airspace impacts). However, it would 

impact existing ordnance storage facilities and functions at the NAVMAG and construction would require 

considerable additional costs and take additional time to relocate the impacted facilities. Grading 

requirements and costs are expected to be significant due to the existing steep topography. Another 

relative weakness of the site is the lack of close proximity to the cantonment alternatives (of which 

Barrigada Alternative D is the closest).  

 Naval Magazine (L-Shaped) 2.5.2.5

Initial Screening Criterion 

Sufficient Area (Land, Sea, and Airspace). The NAVMAG (L-Shaped) LFTRC alternative would require 

the use of portions of the NAVMAG and the acquisition of approximately 914 acres (370 ha) of non-

federal land. The SDZs would be contained within the newly acquired lands and the NAVMAG 

boundary.  

The vertical hazard associated with this preliminary alternative would extend 2,965 feet (904 m) AGL. 

The January 2013 FAA feasibility assessment of each LFTRC preliminary alternative determined that the 

NAVMAG (L-Shaped) alternative would be a significant burden to controllers, aviation managers, and 

local airspace users, making it necessary to mitigate these impacts. Furthermore, new instrument approach 

or control procedures would likely be required.  

The DON’s follow-on airspace/ATC analysis concluded that the NAVMAG (L-Shaped) LFTRC 

alternative’s conflicts with existing airspace, although substantial, could be mitigated. Potential mitigation 

measures could include adjusting flight tracks, modifying operating procedures, improving 

communications and/or adopting slight modification to LFTRC operations. (Meets Criterion) 

Additional Screening Criteria 

Land Acquisition. Approximately 914 acres (370 ha) of privately-owned and GovGuam lands would be 

required. (Weakness) 

Proximity of Ranges to Each Other. Acceptable, but the range facilities would be dispersed over a wide 

area and would not support walking from one range site to the other. Additionally, a new access road 

would need to be constructed to provide access to all but the MPMG Range. This is one of the weak 

points of this alternative from an operational perspective. (Weakness) 
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Proximity of Ranges to Cantonment. The NAVMAG (L-Shaped) LFTRC site is not located in the same 

region of Guam as any of the cantonment/family housing alternatives and would require travel along 

congested roadways. (Weakness) 

Mission Impacts: The NAVMAG (L-Shaped) site would require relocation of existing munitions storage 

magazines and concurrence would be needed from the tenant (Naval Munitions Command) on how this 

would be accomplished. Relocation sites would have to be approved and any impacts related to the timing 

of range construction relative to magazine construction would need to be addressed. This alternative 

would also encumber the following existing facilities: breacher house, sniper range, and the Ordnance 

Annex Detonation Range. In addition to existing uses, the NAVMAG (North/South) Alternative would 

encumber the two Landing Zones and 2,303 acres (932 ha) of the Non-Firing Maneuver area approved in 

the ROD for the 2010 Final EIS. (Weakness) 

Impacts to DoD Infrastructure: In the long-term, no impacts to DoD infrastructure are envisioned as all 

existing ordnance assets that would be impacted by the proposed ranges would be relocated. However, in 

the short term, relocation site plans would need to be prepared and would need to meet current DoD 

explosives safety siting criteria. Short-term impacts to DoD munitions storage and handling would be 

anticipated. (Weakness) 

Conclusion: The DON considers the NAVMAG (L-Shaped) site to be a feasible alternative because 

sufficient land area could be made available (through a combination of existing DoD land and acquired 

land) and sufficient airspace would also be available (assuming potential mitigation measures for airspace 

impacts). However, this site would spread the LFTRC over a wide area, likely requiring transportation 

support if the training units needed to use more than one portion of the range complex. Additionally, a 

new access road would be required to access the east/west oriented ranges. The NAVMAG (L-Shaped) 

site would impact existing ordnance storage facilities and functions at the NAVMAG and would require 

additional costs and take additional time to relocate the impacted facilities. Grading requirements and 

costs are expected to be considerable due to the existing steep topography. Another relative weakness of 

the site is the lack of close proximity to the cantonment alternatives (of which Barrigada Alternative D is 

the closest).  

 Northwest Field 2.5.2.6

Initial Screening Criterion 

Sufficient Area (Land, Sea, and Airspace). All range areas and range support facilities for the NWF 

LFTRC preliminary alternative would be located on existing DoD owned land at NWF. The range SDZs 

would overlie approximately 142 acres (57 ha) of the Ritidian Unit of the Guam NWR, managed by the 

USFWS, and over federally owned submerged lands along the shoreline at Ritidian Point. No privately 

owned lands would be encumbered by this alternative.  

The vertical hazard associated with this preliminary alternative could extend up to 2,965 feet (904 m) 

AGL. The exact configuration of the Special Use Airspace (SUA) is subject to ongoing actions between 

DoD and the FAA. The January 2013 FAA feasibility assessment of each LFTRC preliminary alternative 

determined that airspace procedural adjustments would be within achievable limits based upon the 

amount and type of changes required in addition to impacts on air traffic volume and flight patterns. 

However, this assessment did not consider impacts to the AAFB mission or airspace. The DON’s analysis 

of the FAA assessment concluded that the NWF LFTRC alternative’s conflicts with existing airspace 

were the least of any of the LFTRC alternatives and could be easily mitigated. Potential measures could 
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include adjusting flight tracks, modifying operating procedures, improving communications and/or 

adopting slight modification to LFTRC operations. (Meets Criterion) 

Additional Screening Criteria 

Land Acquisition. No requirement for acquisition of lands. (Strength) 

Proximity of Ranges to Each Other. This consideration represents a strength for the NWF site alternative. 

The proposed range layout would provide ease of access for Marine Corps personnel going from range to 

range. (Strength) 

Proximity of Ranges to Cantonment. The NWF site is located in very close proximity to the proposed 

cantonment alternatives in the Finegayan area (Alternatives A and B) and at AAFB (Alternative C). The 

site is located in the same general region of Guam as the cantonment/family housing alternative at 

Barrigada (Alternative D). (Strength) 

Mission Impacts: The Air Force identified potential mission impacts including the potential relocation of 

the Joint Threat Emitter, airspace impacts around the active runways at AAFB, the expeditionary runway 

at NWF, and the U.S. Pacific Air Forces Regional Training Center complex. (Weakness) 

Impacts to DoD Infrastructure: New roads would be required to connect the LFTRC facilities to the 

existing road network and the current communication infrastructure may require relocation. However, 

these potential impacts are considered minimal. (Weakness) 

Conclusion: The DON considers the NWF site to be a feasible alternative because it provides a compact 

LFTRC development and does not require any land acquisition. It is anticipated that potential impacts to 

the Air Force mission can be resolved or deconflicted.  

 Finegayan 2.5.2.7

Initial Screening Criterion 

Sufficient Area (Land, Sea, and Airspace). All range areas and range support facilities would be located 

on existing DoD land at Finegayan. SDZs would extend over GovGuam controlled submerged lands. No 

privately-owned lands would be encumbered by this alternative. 

The vertical hazard associated with this alternative would extend 2,965 feet (904 m) AGL. The FAA’s 

feasibility assessment determined that the LFTRC preliminary alternative at Finegayan would impact 

arrivals into and departures out of the Guam International Airport and AAFB, and these impacts cannot 

be mitigated. The FAA’s feasibility assessment concluded that this preliminary alternative was not 

feasible. The DON’s follow-on airspace/ATC analysis concluded that airspace/ATC impacts associated 

with the Finegayan LFTRC alternative could not be mitigated. (Does Not Meet Criterion) 

Conclusion: For the reasons noted above, the DON determined that the Finegayan LFTRC is not a 

feasible alternative because it does not satisfy the initial screening criterion associated with sufficient 

airspace. Accordingly, evaluation of additional screening criteria is not applicable. The Finegayan 

LFTRC preliminary alternative is not carried forward for further evaluation in this SEIS.  
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2.5.3 Preliminary Alternatives Considered but Eliminated from Further Analysis 

Table 2.5-1 summarizes the results of the alternatives screening criteria evaluation for each of the 

preliminary LFTRC alternatives discussed in Section 2.5.2. The Route 15B (Section 2.5.2.2) and 

Finegayan (Section 2.5.2.7) preliminary alternatives were considered but eliminated from further analysis 

in this SEIS. 

Table 2.5-1. Results of Preliminary Alternative Evaluation for LFTRC 

 Route 15A Route 15B 
NAVMAG 

(East/West) 

NAVMAG 

(North/South) 

NAVMAG 

(L-Shaped) 
NWF  Finegayan  

Initial Screening Criterion 

Sufficient 

Land, Sea, and 

Airspace  

Meets 

Criterion 

Does Not 

Meet 

Criterion 

Meets 

Criterion 

Meets 

Criterion 

Meets 

Criterion 

Meets 

Criterion 

Does Not 

Meet 

Criterion 

Additional Screening Criteria 

Land 

Acquisition 
Weakness NA Weakness Weakness Weakness Strength NA 

Proximity of 

Ranges to 

Each Other 

Strength NA Strength Strength Weakness Strength NA 

Proximity of 

Ranges to 

Cantonment 

Strength NA Weakness Weakness Weakness Strength NA 

Mission 

Impacts 
Strength NA Strength Weakness Weakness Weakness NA 

Infrastructure 

Impacts 
Weakness NA Strength Weakness Weakness Weakness NA 

Conclusion 
Carried 

Forward 

Not 

Carried 

Forward 

Carried 

Forward 

Carried 

Forward 

Carried 

Forward 

Carried 

Forward 

Not 

Carried 

Forward 

Note: NA = not applicable 

2.5.4 Preliminary Alternatives Carried Forward for Analysis: Live-Fire Training Range 

Complex 

The evaluation of preliminary alternatives described above determined that five LFTRC alternatives are 

sufficiently aligned with the screening criteria and the Marine Corps Guiding Principles to be carried 

forward for impacts analysis in this SEIS. Figure 2.5-1 shows the locations of all five LFTRC alternatives 

on Guam: 

 Route 15 (Alternative 1) 

 NAVMAG (East/West) (Alternative 2) 

 NAVMAG (North/South ) (Alternative 3) 

 NAVMAG (L-Shaped) (Alternative 4) 

 NWF (Alternative 5) 
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All LFTRC alternatives would include the MPMG Range, MRF Range, KD Pistol Range, KD Rifle 

Range, Non-standard Small Arms Range, and a range maintenance building. The HG Range for all 

LFTRC alternatives would be located at Andersen South. Details about the individual ranges have been 

provided in Section 2.2.2. As described in Section 2.1, a No-Action Alternative was also carried forward 

for analysis in this SEIS, although such an alternative would not meet the purpose of and need for the 

proposed action and would not be consistent with the new force posture adopted by the DoD in the 2012 

Roadmap Adjustments. 

Each of the five LFTRC alternatives would require the establishment of SUA overlaying the firing ranges 

because of the vertical ricochet hazard associated with the proposed live-fire training. Established by the 

FAA, SUA is designed to alert users about areas of military activity, unusual flight hazards, or national 

security needs, and to segregate that activity from other airspace users to enhance safety. A type of SUA 

that would pertain to the proposed LFTRC is a Restricted Area. A Restricted Area is identified as an area 

within which the flight of aircraft, while not wholly prohibited, is subject to restrictions. Restricted Areas 

denote the existence of unusual hazards to aircraft such as artillery firing, aerial gunnery, small arms fire, 

or guided missiles. In addition, the proposed HG Range at Andersen South common to all LFTRC 

alternatives would include a Controlled Firing Area (CFA), which is airspace designated to contain 

activities that if not conducted in a controlled environment could be hazardous to other aircraft in the area. 

CFAs provide a means to accommodate certain hazardous activities (such as live-fire HG employment) 

that can be immediately suspended in the event that a nonparticipating aircraft approaches the area. The 

proposed SUA and CFA for each of the five LFTRC alternatives is described in detail in the relevant 

Airspace sections of Chapter 5 (e.g., Section 5.1.5 for Alternative 1, Section 5.2.5 for Alternative 2). 

 Route 15 Live-Fire Training Range Complex - Alternative 1 2.5.4.1

The Route 15 LFTRC Alternative 1 (Figure 2.5-2) would consist of approximately 3,777 acres (1,528 ha)  

(not including the stand-alone HG Range at Andersen South) and would require federal land acquisition 

of an estimated 872 acres (353 ha) of Chamorro Land Trust Commission, Guam Ancestral Lands 

Commission, and GovGuam lands. Direct physical disturbance would potentially occur on approximately 

398 acres (161 ha) of this site for the construction of the individual ranges, range support building, 

parking areas, range towers, range access roads, a perimeter fence, and the realignment location of Route 

15. Approximately 3,379 acres (1,367 ha) would include lands and submerged lands within the SDZ that 

would not be directly impacted as a result of construction or operation of the LFTRC. This includes 

approximately 574 acres (232 ha) of GovGuam land and 2,805 acres (1,135 ha) of the submerged lands of 

the Pacific Ocean. Grading requirements for construction of the ranges and associated infrastructure 

would include 2,465,985 yd
3
 (1,885,380 m

3
) of cut and 2,740,615 yd

3
 (2,095,350 m

3
) of fill, resulting in a 

net requirement of 274,630 yd
3
 (209,970 m

3
) of fill.  

Alternative 1 would be located in a single location adjacent to Andersen South. Access to the ranges 

would be via Route 1 through the existing Andersen South entry control point. An underpass under the 

relocated Route 15 would allow access to the internal range road network. Alternate access would be via a 

second underpass under the Route 15 bypass from the Andersen South Military Operations in Urban 

Terrain facility. 

Utilities 

Due to the numerous permutations for IT/COMM, this utility is covered for all LFTRC alternatives and 

permutations between cantonment/family housing and LFTRC alternatives in Section 2.6.  



Figure 2.5-2
Proposed Route 15 LFTRC Alternative 1
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Electrical Power 

Power to the Alternative 1 would be from the existing 13.8 kV line from Marbo Substation near Pump 

Station No. 3 and Route 15. An alternative source of power could be utilized from the existing GPA-

owned 13.8 kV overhead line on concrete poles, which originates from the north on Route 15 and serves 

the Guam International Raceway. This existing 13.8 kV line would require modification to serve the 

ranges. The realignment of Route 15 would require the modification of the existing single phase 13.8 kV 

line that feeds the existing buildings south of Route 15 to maintain the proper circuit to the existing 

buildings. Underground distribution lines in concrete encased conduit duct banks would be installed to the 

various ranges and facilities requiring electrical power along the range access roadways and within the 

range footprints. Pad mounted distribution transformers would be provided as needed. 

Potable Water 

Potable water service is only required for the range maintenance building, KD Pistol Range, and KD Rifle 

Range. Alternative 1 would include construction of a new water line that would connect to the existing 

water line on Turner Street near the existing Marbo Booster Pump Station No. 3. A fire hydrant or stand 

pipe would be installed to facilitate filling range firefighting vehicles. The new potable water distribution 

pipes would be installed underground at least 3.0 feet (0.9 m) deep. The width of the trench to install the 

pipes would be about 1.5 feet (0.5 m) to 2.0 feet (0.6 m) for 6-inch (15-cm) to 12-inch (30-cm) pipes. 

Larger excavations would be required for the installation of manholes. 

Wastewater 

The range maintenance building would be the only LFTRC facility requiring sewer service. The new 

wastewater collection system for Alternative 1 would include new gravity main approximately 4,920-feet 

(1,500-m) long and manholes to tie into the existing GWA wastewater collection system at a manhole 

along Route 1. Wastewater would be conveyed to the Northern District WWTP for treatment and 

disposal. 

The new wastewater collection system would be installed underground with a minimum 3.0 feet (0.9 m) 

cover to approximately 5.0 feet (1.5 m) deep, or sometimes deeper if needed. The width of the installation 

trench would be approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations would be 

required for the installation of manholes. Ranges would be provided with portable toilets requiring 

periodic servicing. For purposes of this SEIS, it is assumed that the wastewater from the portable toilets 

would be collected and taken to the Northern District WWTP for treatment and disposal. Upgrades to the 

Northern District WWTP are already needed in order for the plant to achieve compliance with the 

secondary treatment standards required by its current NPDES permit. 

Solid Waste 

Solid waste generation at the ranges is expected to be minimal during operation. Collection bins would be 

provided at appropriate locations and periodically emptied, with solid waste taken to the most convenient 

transfer station or recycling center for processing and transfer to the appropriate disposal or recycling 

facility.   
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 Naval Magazine (East/West) Live-Fire Training Range Complex - Alternative 2 2.5.4.2

The NAVMAG (East/West) LFTRC Alternative 2 (Figure 2.5-3) would consist of approximately 3,735 

acres (1,511 ha) (not including the HG Range), and would require acquisition of approximately 1,894 

acres (766 ha) of privately-owned and GovGuam land. Direct physical disturbance would occur on 

approximately 302 acres (122 ha) for the construction of the individual ranges, range support building, 

range access roads, and a perimeter fence. Approximately 3,433 acres (1,389 ha) would include 3,026 

acres (1,225 ha) of lands within the SDZ and 407 acres (165 ha) of land surrounding the individual ranges 

that would not be directly affected by construction or operation of the LFTRC. Approximately 107 

additional acres (43 ha) would be used to construct an access road from Route 4 (as shown in Figure 2.5-

1). Grading for construction of the ranges and associated infrastructure would include 1,270,732 yd
3
 

(971,544 m
3
) of cut and 1,279,599 yd

3
 (978,323 m

3
) of fill, with a net requirement of 8,867 yd

3
 (6,780 m

3
) 

of fill.  

Alternative 2 would be located in a single location on the non-federal land to the southeast of the 

NAVMAG. The ranges would be oriented to the west and the composite SDZ would extend over portions 

of the NAVMAG. Access to the ranges would be via a new access road from Dandan Road that would be 

constructed with the LFTRC. Approximately 5 miles (8 km) of roads would be constructed to provide 

access between the individual ranges. Utility easements would be required to be obtained along existing 

Dandan Road for IT/COMM and along the new proposed access road for all utilities. 

Utilities 

Due to the numerous permutations for IT/COMM, this utility is covered for all LFTRC alternatives and 

permutations between cantonment/family housing and LFTRC alternatives in Section 2.6. 

Electrical Power 

Power to LFTRC Alternative 2 would be from the existing GPA-owned underground power line that runs 

along Dandan Road. New electrical lines would be installed in an underground concrete encased conduit 

duct bank routed along the proposed new access road to the LFTRC entry control point. Underground 

distribution lines in concrete encased conduit duct banks would be installed to the various ranges and 

facilities requiring electrical power along the range access roadways and within the range footprints. Pad 

mounted distribution transformers would be provided as needed. 

Potable Water 

Potable water service would only be required for the range maintenance building, KD Pistol Range, and 

KD Rifle Range. A new water line would be constructed along the proposed new access road and would 

connect with the existing GWA water line in Dandan Road. A fire hydrant or stand pipe would be 

installed to facilitate filling range firefighting vehicles. The new potable water distribution pipes would be 

installed underground at least 3.0 feet (0.9 m) deep. The width of the trench to install the pipes would be 

about 1.5 feet (0.5 m) to 2.0 feet (0.6 m) for 6-inch (15-cm) to 12-inch (30-cm) pipes. Larger excavations 

would be required for the installation of manholes.   



Figure 2.5-3
Proposed NAVMAG (East/West) LFTRC Alternative 2
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Wastewater 

The range maintenance building would be the only LFTRC facility requiring sewer service. Due to the 

remote location of the range maintenance building, the recommended approach to wastewater collection 

is installation of a holding tank to store wastewater generated at the building. Periodically, the wastewater 

would be pumped out and is anticipated to be transferred to the Northern District WWTP for treatment 

and disposal where a septage handling facility is available. An optional wastewater collection system 

would include two gravity mains totaling 1,480 feet (451 m), manholes, two packaged wastewater pump 

stations, and two force mains totaling 6,300 feet (1,570 m) along the proposed new access roadway 

alignment, with connection to the existing GWA wastewater collection system along Dandan Road where 

wastewater would be conveyed to the Inarajan WWTP for treatment and disposal.  

The optional wastewater collection system would be installed underground with a minimum 3.0 feet (0.9 

m) cover to approximately 5.0 feet (1.5 m) deep, or sometimes deeper if needed. The width of the 

installation trench would be approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations 

would be required for the installation of manholes. Ranges would be provided with portable toilets 

requiring periodic servicing. For purposes of this SEIS, it is assumed that the wastewater from the 

portable toilets would be collected and taken to the Northern District WWTP where a septage handling 

facility is available for treatment and disposal. Upgrades to the Northern District WWTP are already 

needed in order for the plant to achieve compliance with the secondary treatment standards required by its 

current NPDES permit. 

Solid Waste 

Solid waste generation at the ranges is expected to be minimal during operation. Collection bins would be 

provided at appropriate locations and periodically emptied, with solid waste taken to the most convenient 

transfer station for processing and transfer to the appropriate disposal or recycling facility. During 

construction, all green waste would be processed for reuse (mulch and compost). Construction and 

demolition debris would be processed for reuse or disposed in existing disposal facilities, either at the 

Navy landfill at Apra Harbor or at two existing private landfills in northern Guam, with a minimum 

diversion rate of 50%. 

 Naval Magazine (North/South) Live-Fire Training Range Complex - Alternative 3 2.5.4.3

The NAVMAG (North/South) LFTRC Alternative 3 (Figure 2.5-4) would comprise a total of 

approximately 3,575 acres (1,446 ha) (not including the stand-alone HG Range) and would require 

acquisition of 252 acres (101.9 ha) of GovGuam and privately-owned lands. Approximately 396 acres 

(160 ha) would be required for construction of the proposed range facilities, while 3,179 acres (1,286 ha) 

would be land within the SDZ that would not be directly affected by construction or operation of the 

LFTRC. Approximately 5 acres (2 ha) would be land between the individual ranges that would not be 

impacted.  

The 396 acres (160 ha) that would be developed include the areas for construction of the individual 

ranges, range support building, range access roads, munitions magazine relocation area, and a perimeter 

fence along the western edge of the LFTRC. Grading requirements for construction of the ranges and 

associated infrastructure would include 4,932,976 yd
3
 (3,771,530 m

3
) of cut and 3,130,058 yd

3
 (2,393,100 

m
3
) of fill, resulting in a net requirement of 1,802,919 yd

3
 (1,378,430 m

3
) of cut. An estimated 72 new 

concrete munitions storage magazines would be constructed (see proposed Magazine Relocation Area in 

Figure 2.5-4) to accommodate the transfer of munitions from the existing magazines that would be 

encumbered by the range SDZs. The existing magazines would be abandoned in place.  
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Ranges would be configured so that they are adjacent and accessible by Marine Corps personnel via the 

existing main gate on Route 5. Access between the ranges would occur through a combination of existing 

NAVMAG roadways and approximately 3.0 miles (4.8 km) of new roads constructed as part of the 

LFTRC. 

Utilities 

Due to the numerous permutations for IT/COMM, this utility is covered for all LFTRC alternatives and 

permutations between cantonment/family housing and LFTRC alternatives in Section 2.6. 

Electrical Power 

Power to the MPMG Range would be from the existing DON-owned 13.8 kV overhead line along Blandy 

Road. The tap circuit would be installed underground in a concrete encased conduit bank. A 10 kVA pad-

mounted transformer located near the range would transform the 13.8 kV line to 120/240 Volt power to 

the facilities. Power to the remaining range sites would be from the existing three-phase 13.8 kV overhead 

line running along Parsons Road, with pad mounted distribution transformers to provide 120/240 Volt 

power to the facilities.  

Potable Water 

Potable water service is only required for the range maintenance building, KD Pistol Range, and KD Rifle 

Range. Alternative 3 would include new water lines connected to an existing water line within 

NAVMAG. A fire hydrant or stand pipe would be installed to facilitate filling range firefighting vehicles. 

The new potable water distribution pipes would be installed underground at least 3.0 feet (0.9 m) deep. 

The width of the trench to install the pipes would be about 1.5 feet (0.5 m) to 2.0 feet (0.6 m) for 6-inch 

(15-cm) to 12-inch (30-cm) pipes. Larger excavations would be required for the installation of manholes. 

Wastewater 

The range maintenance building would be the only LFTRC facility requiring sewer service. The range 

maintenance building for Alternative 3 is in close proximity to the existing wastewater collection system 

in the NAVMAG area. The new wastewater collection system for Alternative 3 would include a 115 feet 

(35 m) long gravity main and manholes that would tie into the existing DoD wastewater collection 

system. Wastewater would be conveyed to the Apra Harbor WWTP for treatment and disposal.  

The new wastewater collection system would be installed underground with a minimum 3.0 feet (0.9 m) 

cover to approximately 5.0 feet (1.5 m) deep, or sometimes deeper if needed. The width of the installation 

trench would be approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations would be 

required for the installation of manholes. Ranges would be provided with portable toilets requiring 

periodic servicing. For purposes of this SEIS, it is assumed that the wastewater from the portable toilets 

would be collected and taken to the Northern District WWTP where a septage handling facility is 

available for treatment and disposal. Upgrades to the Northern District WWTP are already needed in 

order for the plant to achieve compliance with the secondary treatment standards required by its current 

NPDES permit. 
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Solid Waste 

Solid waste generation at the ranges is expected to be minimal during operation. Collection bins would be 

provided at appropriate locations and periodically emptied and processed with existing solid waste being 

generated at the NAVMAG site. During construction, all green waste would be processed for reuse 

(mulch and compost). Construction and demolition debris would be processed for reuse or disposed in 

existing disposal facilities, either at the Navy landfill at Apra Harbor or at two existing private landfills in 

northern Guam, with a minimum diversion rate of 50%. 

 Naval Magazine (L-Shaped) Live-Fire Training Range Complex - Alternative 4 2.5.4.4

The NAVMAG (L-Shaped) LFTRC Alternative 4 (Figure 2.5-5) would consist of approximately 4,816 

acres (1,949 ha) (not including the HG Range at Andersen South) and would require the acquisition of 

approximately 914 acres (370 ha) of privately-owned and GovGuam land. Alternative 4 would use 

approximately 398 acres (161 ha) for the construction of the individual ranges, range support building, 

range access roads, munitions magazine relocation area, and a perimeter fence along the western and 

southern edges of the LFTRC. The remaining 4,418 acres (1,788 ha) would include 4,165 acres (1,686 ha) 

of land within the SDZ and 253 acres (102 ha) of land surrounding the individual ranges that would not 

be built up. An additional approximately 121 acres (49 ha) would be required to construct an access road 

from Route 4 to the east/west facing ranges (see Figure 2.5-1). Grading requirements for construction of 

the ranges and associated infrastructure would include 2,716,700 yd
3
 (2,077,066 m

3
) of cut and 2,819,888 

yd
3
 (2,155,959 m

3
) of fill, resulting in a net requirement of 103,188 yd

3
 (78,893 m

3
) of fill. An estimated 

66 new concrete munitions storage magazines would be constructed (see proposed Magazine Relocation 

Area in Figure 2.5-5) to accommodate the transfer of munitions from the existing magazines that would 

be encumbered by the range SDZs. The existing magazines would be abandoned in place. 

Alternative 4 would be divided between two locations: the MPMG Range and range maintenance facility 

would be located in the same respective locations identified in Alternative 3 (Section 2.5.4.3) and the 

other ranges would be located on adjacent non-federal property to the southeast of the NAVMAG (near 

the area of Alternative 2 (Section 2.5.4.2). Though the layout of the ranges would not be contiguous, they 

would all be contained within a single complex as required by the Marine Corps guiding principles. 

Access to the MPMG Range and range maintenance building would be the same as described in Section 

2.5.4.3 for Alternative 3. Approximately 1.0 mile (1.6 km) of new roadway would be required.  

Access to the ranges located east of the NAVMAG would occur via a new access road from Route 4. The 

new access road would follow the existing road from Route 4 to the Dandan Communication Site and 

then would continue to the KD Rifle Range. Access between the ranges proposed in the southeastern 

portion of the LFTRC would be via approximately 3.0 miles (4.8 km) of new roads constructed as part of 

the LFTRC.  
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Utilities 

Planned utilities to the MPMG Range and range maintenance facility are the same as those described for 

Alternative 3 (Section 2.5.4.3). Utilities and communications for the ranges southeast of the NAVMAG 

area would follow existing Dandan Road and the proposed new access road. Utility easements on these 

roads would be obtained. Due to the numerous permutations for IT/COMM, this utility is covered for all 

LFTRC alternatives and permutations between cantonment/family housing and LFTRC alternatives in 

Section 2.6. 

Electrical Power 

Power to LFTRC Alternative 4 areas southeast of the NAVMAG would be from an existing GPA-owned 

underground power line that runs along Dandan Road. New electrical lines would be installed in an 

underground concrete encased conduit duct bank routed along the proposed new access road to the 

LFTRC entry control point. Underground distribution lines in concrete encased conduit duct banks would 

be installed to the various ranges and facilities requiring electrical power along the range access roadways 

and within the range footprints. Pad mounted distribution transformers would be provided as needed. 

Potable Water 

Potable water service for the proposed LFTRC ranges to the southeast of the NAVMAG would only be 

required for the KD Pistol Range and KD Rifle Range. A new 10,130 foot (3,088 m) long water main 

would be constructed along the proposed new access road to connect with the existing GWA water line in 

Dandan Road and the LFTRC entry control point. In addition, 2,440 feet (744 m) of lateral service pipes 

would be installed along the proposed range access roads. A fire hydrant or stand pipe would be installed 

to facilitate filling range firefighting vehicles. New water distribution pipes would be installed 

underground at least 3.0 feet (0.9 m) deep. The width of the installation trench would be about 1.5 feet 

(0.5 m) to 2.0 feet (0.6 m) for 6-inch (15-cm) to 12-inch (30-cm) pipes. Larger excavations would be 

required for the installation of manholes. 

Wastewater 

The range maintenance building would be the only LFTRC facility requiring sewer service. The new 

wastewater collection system for Alternative 4 is the same as described for Alternative 3 (Section 

2.5.4.3). The new wastewater collection system would be installed underground at least 3.0 feet (0.9 m) 

deep and not more than approximately 5.0 feet (1.5 m) deep. The width of the installation trench would be 

approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations would be required for the 

installation of manholes. Ranges would be provided with portable toilets requiring periodic servicing. For 

purposes of this SEIS, it is assumed that the wastewater from the portable toilets would be collected and 

taken to the Northern District WWTP where a septage handling facility is available for treatment and 

disposal. Upgrades to the Northern District WWTP are already needed in order for the plant to achieve 

compliance with the secondary treatment standards required by its current NPDES permit.  

Solid Waste 

Solid waste generation at the ranges is expected to be minimal during operation. Collection bins would be 

provided at appropriate locations and periodically emptied, with solid waste taken to the most convenient 

transfer station for processing and transfer to the appropriate disposal or recycling facility. Those 

collection bins located on existing NAVMAG facilities would be collected, processed, and disposed along 

with the solid waste generated by the existing facilities. During construction, all green waste would be 

processed for reuse (mulch and compost). Construction and demolition debris would be processed for 
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reuse or disposed in existing disposal facilities, either at the Navy landfill at Apra Harbor or at two 

existing permitted private hardfill facilities in northern Guam, with a minimum diversion rate of 50%. 

 Northwest Field Live-Fire Training Range Complex - Alternative 5 2.5.4.5

The NWF LFTRC Alternative 5 (Figure 2.5-6) would consist of approximately 3,981 acres (1,611 ha) 

(not including the HG Range). Although Alternative 5 would not require acquisition of lands, access to 

areas within the Ritidian Unit of the Guam NWR that fall within the boundaries of range SDZs would be 

restricted only when ranges are in use. The Guam NWR is managed by the USFWS. The DON would 

coordinate with USFWS to ensure that access restrictions to the Ritidian Unit are consistent with the 

purposes for which the Unit was established. 

Alternative 5 would require approximately 265 acres (107 ha) for the construction of the individual 

ranges, range support building, range towers, range access roads, and a perimeter fence (all within 

federally controlled land at NWF), as well as the replacement of facilities within the Guam NWR that 

would be encumbered by the range SDZs. The DON would coordinate with USFWS to determine 

whether the current buildings would remain or be demolished. The remaining 3,701 acres (1,498 ha) 

would include lands and submerged lands within the SDZ. This includes approximately 142 acres (57 ha) 

of the Ritidian Unit of the Guam NWR and 3,059 acres (1,238 ha) of the submerged lands of the 

Philippine Sea. Grading requirements for construction of the ranges and associated infrastructure would 

include 2,045,989 yd
3
 (1,564,270 m

3
) of cut and 1,921,210 yd

3
 (1,468,870 m

3
) of fill, resulting in a net 

requirement of 124,779 yd
3
 (95,400 m

3
) of cut. 

Alternative 5 ranges would be constructed in a single location on federal land. Proposed entry to the 

LFTRC would be through a new entry control point located to the northwest of the current NWF Gate off 

of Route 3A. The existing road and gate would be improved to support LFTRC traffic, and an entry 

control point would be constructed to control access during hours of operation. Secondary access would 

occur via existing access roads on the NWF complex. Specific design details associated with the proposed 

road and gate alignments are topics of ongoing discussions between the Marine Corps, Air Force, and 

Navy planners. Approximately 5 miles (8 km) of roads would be improved/constructed to provide access 

between the individual ranges. 

Utilities 

Due to the numerous permutations for IT/COMM, this utility is covered for all LFTRC alternatives and 

permutations between cantonment/family housing and LFTRC alternatives in Section 2.6. 

Electrical Power 

Power to the LFTRC NWF site would extend from the existing three phase 13.8 kV overhead line on the 

AAFB Perimeter Road currently serving the USFWS facilities. This existing line would be connected at 

an existing power pole and be extended to the LFTRC facilities by underground lines in concrete encased 

conduit banks and manholes along the range access roads. Pad mounted transformers would be located 

near each Range Operations Tower, Observation Tower, and range facilities to transform the 13.8 kV 

lines to 120/240 voltage.  

The relocated USFWS facilities would be provided electrical power by tapping into an existing 13.8 kV 

line on an existing power pole where Route 3A forks at Perimeter Road. The new line would be 

underground and routed along the existing Ritidian Point access road in concrete encased conduit.



Figure 2.5-6
Proposed NWF LFTRC Alternative 5
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Potable Water 

Potable water service would only be required for the range maintenance building, KD Pistol Range, and 

KD Rifle Range, along with new service to the relocated USFWS facility. Alternative 5 would include 

construction of approximately 8,950 feet (2,728 m) of water main along Perimeter Road to connect with 

the existing water line at the Rapid Engineer Deployable Heavy Operational Repair Squadron Engineers 

(RED HORSE) Facilities. Approximately 2,595 feet (791 m) of new lateral distribution pipes would be 

installed to provide service. A fire hydrant or stand pipe would be installed to facilitate filling range 

firefighting vehicles. These water lines would be installed at least 3.0 feet (0.9 m) deep. The width of the 

trench to install the pipes would be about 1.5 feet (0.5 m) to 2.0 feet (0.6 m) for 6-inch (15-cm) to 12-inch 

(30-cm) pipes. Larger excavations would be required for the installation of manholes. The relocated 

USFWS facilities would be connected to the existing water line in the existing access road leading to the 

prior facility location. Water service from this line requires confirmation. 

Wastewater 

The range maintenance building would be the only LFTRC facility requiring sewer service. The new 

wastewater collection system for Alternative 5 would include a new 6,230-foot (1,900-m) long gravity 

main and manholes along Perimeter Road that would tie into the existing DoD wastewater collection 

system near the RED HORSE Facilities. Wastewater would be conveyed to the Northern District WWTP 

for treatment and disposal. 

The new wastewater collection system for the relocated USFWS building would include a 980 feet (300 

m) long gravity main, manholes, five small packaged wastewater pump stations to handle the elevation 

difference, and 5,900 feet (1,800 m) length of force main to tie into the new gravity main servicing the 

range maintenance building. All wastewater from the Alternative 5 would be conveyed to the GWA 

wastewater collection system to the Northern District WWTP for treatment and disposal. As an 

alternative, a holding tank could be installed, requiring periodic cleanout and deliverance of wastewater to 

the Northern District WWTP for treatment and disposal. 

The new wastewater collection system would be installed underground with a minimum 3.0 feet (0.9 m) 

cover to approximately 5.0 feet (1.5 m) deep, or sometimes deeper if needed. The width of the installation 

trench would be approximately 2.0 feet (0.6 m) to 3.0 feet (0.9 m) wide. Larger excavations would be 

required for the installation of manholes. Ranges would be provided with portable toilets requiring 

periodic servicing. For purposes of this SEIS, it is assumed that the wastewater from the portable toilets 

would be collected and taken to the Northern District WWTP where a septage handling facility is 

available for treatment and disposal. Upgrades to the Northern District WWTP are already needed in 

order for the plant to achieve compliance with the secondary treatment standards required by its current 

NPDES permit. 

Solid Waste 

Solid waste generation at the ranges is expected to be minimal during operation. Collection bins would be 

provided at appropriate locations and periodically emptied, with solid waste taken to the most convenient 

transfer station for processing and transfer to the appropriate disposal or recycling facility. During 

construction, all green waste would be processed for reuse (mulch and compost). Construction and 

demolition debris would be processed for reuse or disposed in existing disposal facilities, either at the 

Navy landfill at Apra Harbor or at two existing permitted private hardfill facilities in northern Guam, with 

a minimum diversion rate of 50%. 
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 Stand-Alone Hand Grenade Range (All Live-Fire Training Range Complex Alternatives) 2.5.4.6

The HG Range would be located on DoD land at Andersen South for all LFTRC alternatives 

(Figure 2.5-7). Construction of the HG Range would encompass a land area of 23 acres (9 ha), which 

includes the range, practice area, access road, parking area, and utility installation. The HG Range would 

be surrounded by a 31 acre (12 ha) SDZ. Grading requirements for construction of the HG Range and 

associated infrastructure would include 8,371 yd
3
 (6,400 m

3
) of cut and 7,913 yd

3
 (6,050 m

3
) of fill, 

resulting in a net requirement of 458 yd
3
 (350 m

3
) of cut. 

Utilities 

The only utilities required for the proposed HG Range would be electrical power (described below), solid 

waste, and IT/COMM (described in Section 2.6). 

Electrical Power 

In the area of the proposed HG Range, there are existing GPA overhead distribution lines. New electrical 

service would be connected to these lines with a single phase 13.8 kV line adjacent to the HG Range 

location, transition to underground for routing via concrete encased conduit to required locations, and be 

provided with a pad-mounted distribution transformer. 

Solid Waste 

Solid waste generation at the HG Range is expected to be minimal during operation. Collection bins 

would be provided at appropriate locations and periodically emptied, with solid waste taken to the most 

convenient transfer station for processing and transfer to the appropriate disposal or recycling facility. 

During construction, all green waste would be processed for reuse (mulch and compost). Construction and 

demolition debris would be processed for reuse or disposed in existing disposal facilities, either at the 

Navy landfill at Apra Harbor or at two existing permitted private hardfill facilities in northern Guam, with 

a minimum diversion rate of 50%. 

 Summary of Live-Fire Training Range Complex Alternatives 2.5.4.7

The five LFTRC alternatives would require between 3,598 acres (1,455 ha) for NAVMAG (North/South) 

Alternative 3 and 4,960 acres (2,007 ha) for NAVMAG (L-Shaped) Alternative 4. This includes the 

construction footprint for the ranges and associated facilities, the additional SDZ area required that would 

not be impacted by construction, including lands and submerged lands, the stand-alone HG Range 

proposed at Andersen South, and the access road required for NAVMAG (East/West) Alternative 2 and 

NAVMAG (L-Shaped) Alternative 4. Table 2.5-2 provides a comparison of the land area required for 

each LFTRC alternative discussed in Section 2.5.4.1 through 2.5.4.5. 

Table 2.5-2. Summary Comparison of Land Area Included in LFTRC Alternatives 

(acres / hectares) 

 
Route 15 

Alternative 1 

NAVMAG 

(East/West) 

Alternative 2 

NAVMAG 

(North/South) 

Alternative 3 

NAVMAG  

(L-Shaped) 

Alternative 4 

NWF  

Alternative 5 

LFTRC Construction 

Footprint 
398 / 161 302 / 122 396 / 160 398 / 161 265 / 107 

LFTRC SDZ Area 3,379 / 1,367 3,433 / 1,389 3,179 / 1,286 4,418 / 1,788 3,701 / 1,498 

Stand-alone HG Range 23 / 9 23 / 9 23 / 9 23 / 9 23 / 9 

External Access Road 0 / 0 107 / 43 0 / 0 121 / 49 0 / 0 

Total Area 3,800 / 1,537 3,865 / 1,563 3,598 / 1,455 4,960 / 2,007 3,989 / 1,614 



Figure 2.5-7
Stand-alone Hand Grenade Range (All LFTRC Alternatives)
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Table 2.5-3 provides a comparison of the amount of non-federal land that would need to be acquired for 

each of the LFTRC alternatives. This table includes a minimum and maximum land acquisition estimate 

for each alternative. 

Table 2.5-3. Summary Comparison of Non-Federal Land Acquisition Requirements 

 for LFTRC Alternatives (acres / hectares) 

 
Route 15 

Alternative 1 

NAVMAG 

(East/West) 

Alternative 2 

NAVMAG 

(North/South) 

Alternative 3 

NAVMAG  

(L-Shaped) 

Alternative 4 

NWF 

Alternative 5 

Minimum Land 

Acquisition if Parcels 

Subdivided
1
 

896 / 363 1,894 / 766 252 / 102 974 / 394 0 

Maximum Land 

Acquisition (Parcels 

Not Subdivided)
2
 

915 / 370 3,648 / 1,476 905 / 366 3,671 / 1,486 0 

Notes: 1 Assumes that the minimum amount of land required could be acquired, which would require subdividing larger parcels. 
 2 Assumes that subdivision of larger parcels encompassing the required land would not be achievable and larger parcels would 

 need to be acquired. 

2.6 INFORMATION TECHNOLOGY/COMMUNICATIONS 

IT/COMM would require inter-base connections between the new Marine Corps cantonment area and 

other existing bases, the LFTRC, and training facilities at Andersen South (covered by the 2010 Final EIS 

and ROD). These hardwired connections would consist of up to eight 4-inch (10-centimeter [cm]) 

diameter conduits buried approximately 3.0 feet (0.9 m) deep. Off-site conduits would be encased in 

concrete and would have lockable manholes. Because redundant off-island communication paths are 

necessary, additional easements and connection to the Tata Communications cable termination facility 

from AAFB would be required. Off-site conduits would be installed along existing roads between the 

facilities, as shown in Figures 2.6-1 through 2.6-5, and would be installed within the same 50 foot 

corridor (though not in the same trenches) wherever the IT/COMM alignment overlaps with other 

proposed utility routings. Each of these figures focuses on a particular LFTRC alternative and displays the 

corresponding IT/COMM routings between that alternative and the various cantonment/family housing 

alternatives. It should be noted that Alternatives 2 and 4 would require alternative-specific additional 

easements for utilities and IT/COMM. 

The size of the potential construction footprint for the IT/COMM lines associated with each pairing of a 

cantonment/family housing alternative with an LFTRC alternative is shown in Table 2.6-1. 

Table 2.6-1. Construction Footprint Area for  

Routing of IT/COMM Links Between Alternatives (acres / hectares) 

Cantonment/Family 

Housing Alternatives 

LFTRC Alternatives 

Route 15 

Alternative 1  

NAVMAG 

(East/West) 

Alternative 2 

NAVMAG 

(North/South) 

Alternative 3 

NAVMAG  

(L-Shaped) 

Alternative 4 

NWF  

Alternative 5 

Alternative A: Finegayan 416 / 168 563 / 228 537 / 217 566 / 229 431 / 174 

Alternative B: 

Finegayan/South 

Finegayan 

416 / 168 563 / 228 537 / 217 566 / 229 431 / 174 

Alternative C: AAFB  352 / 142 522 / 211 496 / 201 524 / 212 390 / 158 

Alternative D: Barrigada 431 / 174 561 / 227 534 / 216 563 / 228 515 / 208 
Source: NAVFAC Pacific 2013. 



Figure 2.6-1
Routing of Proposed IT/COMM Links between

LFTRC Route 15 Alternative 1 and Each Cantonment/Family Housing Alternative
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Figure 2.6-2
Routing of Proposed IT/COMM Links between

LFTRC NAVMAG (East/West) Alternative 2 and Each Cantonment/Family Housing Alternative
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Figure 2.6-3
Routing of Proposed IT/COMM Links between

LFTRC NAVMAG (North/South) Alternative 3 and Each Cantonment/Family Housing Alternative
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Figure 2.6-4
Routing of Proposed IT/COMM Links between

LFTRC NAVMAG (L-Shaped) Alternative 4 and Each Cantonment/Family Housing Alternative
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Figure 2.6-5
Routing of Proposed IT/COMM Links between

LFTRC NWF Alternative 5 and Each Cantonment/Family Housing Alternative
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2.7 IDENTIFICATION OF THE PREFERRED ALTERNATIVE 

According to the CEQ, the agency's preferred alternative is the alternative that the agency believes best 

fulfills its statutory mission and responsibilities, giving consideration to economic, environmental, 

technical and other factors (40 CFR 1502.14(e)). The DON considered military requirements, known 

infrastructure and environmental impacts and constraints, and scoping input from the public, resource 

agencies, and GovGuam during the process of identifying a preferred alternative. The DON’s preferred 

alternative is to construct and operate a cantonment (including family housing) at Finegayan (Alternative 

A) and an LFTRC at NWF (Alternative 5). This combination best meets Marine Corps operational 

requirements (size and layout), maximizes the use of federal land on Guam, and optimizes operational 

efficiencies due to the relative proximity of the facilities. Figure 2.7-1 illustrates the components of the 

preferred alternative. 

2.8 BEST MANAGEMENT PRACTICES INCLUDED IN PROPOSED ACTION 

This section presents an overview of the BMPs that are incorporated into the proposed action in this 

SEIS. For the purposes of this SEIS, BMPs are existing policies, practices, and measures that the DON 

would adopt to reduce the environmental impacts of designated activities, functions, or processes. 

Although BMPs mitigate potential impacts by avoiding, minimizing, or reducing/eliminating impacts, 

BMPs are distinguished from potential mitigation measures proposed in this SEIS because BMPs are (1) 

existing requirements for the proposed action, (2) ongoing, regularly occurring practices, and (3) not 

unique to this proposed action. In other words, the BMPs identified in this SEIS are inherently part of the 

proposed action and are not potential mitigation measures proposed as a function of the NEPA 

environmental review process for the proposed action. 

Table 2.8-1 includes a list of BMPs for applicable resources. Resources that have no identified BMPs are 

not listed in this table. This list represents a menu of BMPs that are available to reduce the impacts for 

each component of the proposed action. The selection of applicable BMPs would be project-specific. In 

accordance with applicable environmental permits implementing statutes and regulations, the selection of 

specific construction-related BMPs are left to the discretion and judgment of engineering and 

environmental professionals during development of various design and construction plans, and are often 

subject to review by federal or local agency with jurisdiction. Other BMPs that are not clearly required by 

statute or regulation and are not subject to review by a federal or local agency would be more specifically 

described to ensure its purpose is clear to the reader. 

In addition to the listed BMPs that the DON would implement proactively, potential mitigation measures 

intended to address specific impacts are identified in the resource-specific impact analyses and 

summarized in Chapter 4, Table 4.6-1 and Chapter 5, Table 5.7-1.   
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2.9 POTENTIAL MITIGATION MEASURES 

In accordance with 40 CFR, Parts 1502.14 and 1502.16, an EIS should include a discussion of measures 

to mitigate adverse environmental impacts. For this SEIS, potential mitigation measures are discussed in 

the individual resource sections in Chapters 4 and 5 and summarized at the end of each chapter in Tables 

4.6-1 and 5.7-1, respectively.   

One notable mitigation measure that is not included in this Draft SEIS is Adaptive Program 

Management. The decision to implement an Adaptive Program Management mitigation measure in the 

2010 ROD was tied to the scope and implementation timeline of the military construction program 

proposed on Guam. In the ROD, the DON determined that Adaptive Program Management had the 

potential to avoid and/or reduce negative impacts, particularly to utility systems, associated with a 

substantial and short-term peak population increase during construction. Analysis in this Draft SEIS now 

indicates that such severe short-term peak impacts have been virtually eliminated due to the much slower 

pace of construction, reduced Marine Corps footprint, and the substantially reduced and more gradual 

increase in population over the duration of construction and subsequent operation of Marine Corps 

facilities on Guam. As such, Adaptive Program Management is no longer required. However, the DON 

believes that there is still continued benefit in the operation of a Civil-Military Coordination Council 

having the structure, roles, and responsibilities as outlined in the 2010 ROD. The DON remains 

committed to participating fully in the Civil-Military Coordination Council (CMCC) and to consider its 

advice and recommendations in adjusting the pace and/or sequencing of military construction projects. 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

GEOLOGICAL AND SOIL RESOURCES 

Earthquake-resistant design 

and construction. 

Follow standards of 3-310-04 Seismic Design of 

Buildings dated June 1, 2013 during project design and 

construction. 

Minimize potential geologic hazards associated 

with construction and operation of the proposed 

action. 

Pre-C 

C 

Implement Engineering 

Controls during design and 

construction per Title 22 GAR, 

Chapter 10 Guam Soil Erosion 

and Sediment Control 

Regulations and Measures for 

Protection of Sinkholes. 

 Use drainage diversion and control to direct runoff 

away from the disturbed area. 

 Use benches or terraces and drainage control on cut 

or fill slopes higher than 15 feet to minimize erosion 

on slope faces. 

 For each project, limit the size of the unstabilized 

disturbed areas to less than 20 acres during 

construction. 

 Plan earth-moving operations for periods of low 

rainfall. Re-vegetate and permanently stabilize 

disturbed areas as soon as possible. 

 For sinkholes within the project development 

footprint that would be modified or used an 

environmental and hydrogeologic assessment must be 

performed. 

These measures reduce potential for exposure of 

disturbed soil to rainfall and runoff, thus reducing 

potential for increased erosion of soil by water, 

and ensure adverse effects will not result in the 

displacement of groundwater, interference with 

well production, significant changes to 

groundwater recharge, flooding, or the threat or 

introduction of any pollutant to groundwater. 

Pre-C 

C 

Erosion Control Plan. Plan is required before any properties can be cleared and 

graded. Potential erosion control BMPs may include, but 

may not be limited to: 

 Check Dam. 

 Diversion Dike/Swale. 

 Level Spreader. 

 Fiber Rolls. 

 Vegetated and Lined Waterways. 

 Rock Outlet Protection. 

 Erosion Control Blankets. 

 Stabilization with Vegetation, Sod, Mulch, or 

Topsoil. 

Minimizes potential impacts to soil from erosion 

by diverting, controlling, and slowing runoff. 

Eliminates and/or minimizes the potential for 

nonpoint source pollution within Guam’s waters 

such as fertilizers, pesticides, sediment, and other 

pollutants present in stormwater runoff. 

Pre-C 

C 

Ops 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Stormwater Pollution 

Prevention Plan (SWPPP). 

DoD facilities are required to comply with the Program-

level SWPPP for construction, in addition to individual 

project SWPPPs during construction and then during day 

to day operations, to ensure that stormwater remains free 

of contaminants. A SWPPP is a self-implementing plan 

for compliance with the Construction General Permit and 

an installation’s stormwater permit. It requires regular 

site inspections and development of pollution prevention 

measures, including BMPs, to reduce and control 

pollutants in stormwater discharge. In addition to the 

measures listed under the Erosion Control Plan, potential 

BMPs may include, but may not be limited to:  

 Perimeter Dike/Swale. 

 Sediment Basin. 

 Sediment Trap. 

 Silt Fence. 

 Gravel/Sand Bag Berms. 

 Stabilized Construction Entrance/Exit. 

 Storm Drainage Inlet Protection. 

 Straw Bale Dike. 

The SWPPP identifies BMPs to address runoff 

reduction and reduce impacts to soil from erosion. 

Pre-C 

C 

Ops 

Tsunami hazard 

communications and 

evacuation procedures (for 

NWF LFTRC Alternative 5 

construction workers). 

For Alternative 5 construction, notify workers involved 

with demolition of low-elevation USFWS facilities of 

potential tsunami hazard at site. Provide communications 

and evacuation procedures to ensure all site personnel are 

alerted to an approaching tsunami and move to safety. 

Reduce/minimize potential human exposure to 

tsunami hazard during Alternative 5 construction 

period. 

Pre-C 

C 

Range Fire Management Plan. Prepare a Range Fire Management Plan, based on the 

DON’s Wildland Fire Management Plan (Nelson 2008), 

to reduce fuel loads and fire potential on proposed 

ranges. The Range Fire Management Plan would include 

protocols for monitoring fire conditions and adjusting 

training as needed (e.g., certain types of training may be 

disallowed under certain fire conditions); location and 

management of fire breaks, fire-fighting roads, and a fire 

fighting water system. Units undergoing training would 

be briefed on requirements suitable to the conditions of 

the day and protocols should a fire occur (e.g., specifying 

Reduces risk of fire originating from the range, 

thereby minimizing potential for fire impacts, 

including impacts associated with vegetation 

destruction and increased soil erosion. 

Ops 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

how the range would shut down and how fire suppression 

action would be taken). 

Manage live-fire ranges in 

accordance with current Marine 

Corps range management 

policies and procedures and 

MCO 3550.10 Policies and 

Procedures for Range Training 

Area Management. 

 Maintain grassy vegetation on berms.  

 Manage stormwater at ranges. 

 Restrict vehicular activities at ranges to 

designated/previously identified areas. 

 Conduct range clearance (remove expended rounds) 

of live-fire ranges with impact berms every 5 years. 

These measures minimize impacts to soil from 

erosion and potential metals contamination 

associated with range operations. 

Ops 

WATER RESOURCES 

Erosion Control Plan. Plan is required before any properties can be cleared and 

graded. Potential erosion control BMPs may include, but 

may not be limited to: 

 Check Dam. 

 Diversion Dike/Swale. 

 Level Spreader. 

 Fiber Rolls. 

 Vegetated and Lined Waterways. 

 Rock Outlet Protection. 

 Erosion Control Blankets. 

 Stabilization with Vegetation, Sod, Mulch, or 

Topsoil. 

Eliminates and/or minimizes the potential for 

nonpoint source pollution within Guam’s waters 

such as fertilizers, pesticides, sediment, and other 

pollutants present in stormwater runoff. 

Pre-C 

C 

Ops 

Stormwater Pollution 

Prevention Plan. 

DoD facilities are required to comply with the Program-

level SWPPP for construction, in addition to individual 

project SWPPPs during construction and then during 

day to day operations, to ensure that stormwater remains 

free of contaminants. A SWPPP is a self-implementing 

plan for compliance with the Construction General 

Permit and an installation’s stormwater permit. It 

requires regular site inspections and development of 

pollution prevention measures, including BMPs, to 

reduce and control pollutants in stormwater discharge. 

In addition to the measures listed under the Erosion 

Control Plan, potential BMPs may include, but may not 

be limited to:  

The SWPPP identifies BMPs to address erosion 

control, runoff reduction, and sediment removal 

with the purpose of reducing/avoiding impacts to 

water resources. 

Pre-C 

C 

Ops 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

 Perimeter Dike/Swale. 

 Sediment Basin. 

 Sediment Trap. 

 Silt Fence. 

 Gravel/Sand Bag Berms. 

 Stabilized Construction Entrance/Exit. 

 Storm Drainage Inlet Protection. 

 Straw Bale Dike. 

Compliance with Range 

Management Plans and Range 

Environmental Vulnerability 

Assessment (REVA). 

The Marine Corps will utilize the REVA program, in 

compliance with DoD Instruction 4715.14, to assess the 

potential impacts to human health and the environment 

from live fire training operations. The purpose of the 

REVA is to identify whether there is a release or a 

substantial threat of a release of munitions constituents 

(MCs) from the operational range or range complex areas 

to off-range areas and determine if the release causes an 

unacceptable risk to human health and/or the 

environment. The USMC will collect baseline data to 

support the assessment as part of a baseline survey 

conducted before the ranges are approved for use. The 

REVA program will conduct an assessment on all live 

fire operational ranges after they have been in use for a 

minimum of a year. Conservative fate and transport 

models of the REVA-indicator MCs (trinitrotoluene, 

cyclotetramethylene tetranitramine, and hexahydro-

trinitro-triazine, and perchlorate) will be used, when 

appropriate, to determine if MCs are migrating off-range.  

 

Lead is the primary REVA- indicator MC for small arms 

ranges; however, in order to conduct fate and transport 

parameters site-specific geochemical properties are 

needed. Therefore, small arms ranges associated with the 

installation are qualitatively reviewed and assessed to 

identify factors that influence the potential for lead 

migration at the operational range, including:  

 design and layout,  

Reduced potential for release of hazardous 

materials and wastes and contamination of water 

and biological resources. 

Ops 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

  the physical and chemical characteristics of the area, 

and  

 current and past operation and maintenance practices.   

 

In addition, potential receptors and pathways must be 

identified relative to the small arms range being assessed.  

Prior to the construction of the range, a site inspection 

will be completed by the installation to provide 

information on the design including the specific grading, 

and soil amendments that are required, where needed. 

Preventative measures will be incorporated into the 

design and construction of the range to minimize the off-

site migration of surface water (i.e., vegetation, pH 

adjustment, LID, etc.). The REVA program will evaluate 

these preventative measures at a minimum every five 

years to ensure their effectiveness. 

Water Quality Monitoring 

Plan. 

Water Quality Monitoring Plan may be required to 

evaluate the effectiveness of any number of different 

environmental permits and/or performance standards. 

Identifies ambient or control conditions at a 

particular site and detects deviations from those 

conditions resulting from a project or operations 

of a facility. 

Pre-C 

C 

Ops 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Low Impact Development.  LID is a design measure that requires the use of 

innovative methods to capture stormwater that would 

otherwise flow into nearby watersheds using a 

combination of retention devices and vegetation to allow 

stormwater to be retained and managed at the source, 

rather than relying on downstream efforts to control the 

flow of water and contaminants. Potential LID measures 

may include, but may not be limited to:  
 Stormwater Ponds (Retention/Detention). 

 Stormwater Wetlands. 

 Infiltration Practices. 

 Filtering Practices. 

 Open Channel Practices. 

 Minimizing Exposure. 

LID measures would be consistent with guidelines 

provided in UFC 3-210-10 and stormwater management 

techniques provided in the CNMI and Guam Stormwater 

Management Manual. 

Pollutant concentrations at discharge or 

infiltration points are reduced through the use of 

measures that treat contaminants in stormwater 

through physical or biological means. Changes in 

discharge flow rates at downstream locations are 

minimized by added storage and infiltration of 

stormwater upstream. 

Pre-C 

C 

Ops 

Spill Prevention and Response 

Procedures. 

Written procedures for cleaning up spills or leaks, 

notifying the appropriate personnel, and following the 

reporting procedures. 

Reduce/avoid potential impacts to water resources 

from spills or release of other contaminants and 

pollutants. 

Pre-C 

C 

Ops 

Routine Facility Inspections 

and Compliance with the 

Multi-Sector General Permit. 

The Multi-Sector General Permit (MSGP) requires the 

preparation of an Industrial Activity SWPPP. The 

Industrial Activity SWPPP would include 

installation/maintenance of pollutant control measures, 

monitoring of stormwater at discharge outfalls, and 

employee training. 

Qualified facility personnel must regularly inspect all 

areas of the facility where industrial materials or 

activities are exposed to stormwater for ongoing good 

housekeeping, spill control equipment, and outdoor 

storage. 

Reduce/avoid potential impacts of facility 

operations to water resources from spills or 

release of other contaminants and pollutants. 

Ops 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Employee Training. Training must be given to all employees who work in 

areas where industrial materials or activities are exposed 

to stormwater, and must include spill response, good 

housekeeping, and material management practices. 

Reduce/avoid potential impacts to water resources 

from spills or release of other contaminants and 

pollutants. 

Pre-C 

C 

Ops 

Range Fire Management Plan.  Prepare a Range Fire Management Plan, based on the 

DON’s Wildland Fire Management Plan (Nelson 2008), 

to reduce fuel loads and fire potential on proposed 

ranges. The Range Fire Management Plan would include 

protocols for monitoring fire conditions and adjusting 

training as needed (e.g., certain types of training may be 

disallowed under certain fire conditions); location and 

management of fire breaks, fire-fighting roads, and a fire 

fighting water system. Units undergoing training would 

be briefed on requirements suitable to the conditions of 

the day and protocols should a fire occur (e.g., specifying 

how the range would shut down and how fire suppression 

action would be taken). 

Reduces risk of fire originating from the range, 

thereby minimizing potential for fire impacts, 

including impacts associated with vegetation 

destruction and increased soil erosion. 

Ops 

Road and Bridge Design. Design measures would place construction work and 

facilities (including roads) outside of wetlands and other 

waters of the U.S. to the maximum extent practicable. 

Work would be designed and constructed to avoid 

and minimize impacts to wetlands and other 

waters of the U.S. to the maximum extent 

practicable. 

Pre-C 

AIR QUALITY 

Diesel Emissions Control on 

Off-road Equipment. 
 Comply with USEPA’s Tier 2 engine emission 

standards. 

 Use ultra-low sulfur diesel fuel.  

 Minimize truck idling time. 

Reduces construction period air quality impacts at 

nearby residences and other occupied areas. 

C 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Dust Control Plan. 

 

Implement a Dust Control Plan with the following 

measures when feasible: 

 Minimize land disturbance. 

 Construct stabilized construction entrances per 

construction standard specifications. 

 Cover trucks when hauling soil, stone, and debris. 

 Use water trucks to minimize dust. 

 Stabilize or cover stockpiles.  

 Minimize dirt tracking by washing or cleaning trucks 

before leaving the construction site. 

Reduces construction air quality impacts at nearby 

residences and other occupied areas. 

C 

NOISE 

Equipment Sequencing during 

Construction. 

Plan work such that noise producing heavy equipment is 

not concentrated in areas adjacent to sensitive receptors. 

Reduces construction noise levels at nearby 

residences and other sensitive receptors. 

C 

Vegetation Attenuation and 

Earthen Berms. 

Retain dense foliage and/or construct earthen berms 

between LFTRC and sensitive receptors. 

Reduces operational noise at nearby residences 

and other sensitive receptors. 

C 

 

LAND AND SUBMERGED LAND USE 

Installation Master Planning 

UFC 2-100-01. 

Ensures efficient and compatible land use 

(identifying and respecting natural and man-made 

constraints) and maximizes facility utilization. 

Resolves land use incompatibilities within the 

installation boundaries. 

Pre-C 

 

RECREATIONAL RESOURCES 

Construction 

Period/Construction Site 

Traffic Management Plan. 

Identify traffic management measures to be implemented 

during construction phase. 

Reduce delays in access to recreational sites. Pre-C 

 

TERRESTRIAL BIOLOGICAL RESOURCES 

GENERAL BIOLOGICAL RESOURCES  

Contractor Education 

Program. 

The DON education program to ensure construction 

contractor personnel are informed of the biological 

resources in the project area, including special-status 

species, avoidance measures, and reporting 

requirements. 

Inadvertent impacts to terrestrial biological 

resources due to lack of awareness of resource 

presence, sensitivities, and protective measures. 

Pre-C 

C 

Biosecurity Outreach and 

Education. 

The DON biosecurity outreach and education program 

to inform the general public, DoD employees, military 

personnel, and their dependents regarding native vs. 

non-native species, impacts of non-native species on 

Inadvertent impacts to terrestrial biological 

resources due to lack of awareness of biosecurity 

issues related to non-native species. 

Pre-C 

C 

Ops 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

native species and ecosystems, and what can be done to 

prevent and control non-native species. 

Incorporate Biosecurity 

Measures. 

Incorporate biosecurity measures (e.g., brown treesnake 

interdiction measures, onsite vegetation waste 

management procedures, outreach/education, and 

monitoring to evaluate effectiveness of HACCP) into 

construction, operations or training events. 

Inadvertent spread of non-native species on 

Guam or to other locations off of Guam. The 

implementation of biosecurity measures 

decreases the likelihood of introducing pests 

harmful (either predation or outcompeting native 

species) to native vegetation, invertebrates, 

vertebrates, as well as human health. 

Pre-C 

C 

Ops 

Brown Treesnake Interdiction 

(36 Wing Instruction 32-7004, 

Brown Tree Snake Control 

Plan and COMNAVMAR 

Instruction 5090.10A, Brown 

Tree Snake Control and 

Interdiction Plan). 

Joint Region Marianas (JRM) has established a 

comprehensive brown treesnake interdiction program to 

ensure that military activities, including the transport of 

civilian and military personnel and equipment to and 

from Guam, do not contribute to the spread of brown 

treesnakes. Interdiction requirements (e.g., trapping and 

inspections at ports and cargo facilities, aircraft, 

inspections of household good movements, and 

biosecurity plans for training events) are specified in 

DoD instructions as well as the annual Work Financial 

Plan that is developed in cooperation with USDA 

Wildlife Services. 

Inadvertent spread of brown treesnake to other 

locations off of Guam. 

Pre-C 

C 

Ops 

Range Fire Management Plan.  Prepare a Range Fire Management Plan, based on the 

DON’s Wildland Fire Management Plan (Nelson 2008), 

to reduce fuel loads and fire potential on proposed 

ranges. The Range Fire Management Plan would 

include protocols for monitoring fire conditions and 

adjusting training as needed (e.g., certain types of 

training may be disallowed under certain fire 

conditions); location and management of fire breaks, 

fire-fighting roads, and a fire fighting water system. 

Units undergoing training would be briefed on 

requirements suitable to the conditions of the day and 

protocols should a fire occur (e.g., specifying how the 

range would shut down and how fire suppression action 

would be taken). 

Risk of fire originating from the range, thereby 

minimizing potential for impacts to biological 

resources from fire. 

Ops 
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Table 2.8-1. Best Management Practices Incorporated into the Proposed Action to Reduce Impacts 

BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Hazard Analysis and Critical 

Control Point (HACCP) Plan. 

Construction contracts will contain a requirement to 

develop a HACCP Plan which will identify risks and 

potential pathways for non-native species and will 

outline procedures for controlling and removing risks 

identified. Construction contracts will also contain a 

requirement for inspections and proper re-use or 

disposal of vegetation to avoid contributing to the 

further spread of the coconut rhinoceros beetle. This 

plan will be approved and inspected by the biological 

monitor. 

Inadvertent spread of non-native species on 

Guam or to other locations off of Guam. 

Pre-C 

C 

VEGETATION  

DON’s Final Guam 

Landscaping Guidelines.  

Appropriate or non-invasive species will be planted in 

all new landscapes. 

Helps to reduce potential impacts associated with 

non-native vegetation, promotes habitat for 

native species, reduces water consumption, and 

reduces the need for fertilizers. 

C 

LFTRC Range Berm 

Controls. 

LFTRC range berms will contain native or non-invasive 

herbaceous vegetation, and other engineering controls. 

Recommended height of an exterior berm is 12 feet, 

constructed with 1:1 (soil type dependent) sidewall 

slopes, and a 4-foot-wide flat top. Recommended height 

of an interior berm is at minimum, 8 feet in height, up to 

the exterior berm height of 12 feet, with a 1:1 slope (soil 

type dependent) and a 4-foot wide flat top. 

Helps to manage stormwater runoff and control 

erosion. 

C 

Contractor Plans and 

Specifications. 

All construction will occur within the limits of 

construction shown in the Contractor Plans and 

Specifications.  

Habitat loss. Pre-C 

C 

SPECIAL-STATUS SPECIES  

Pre-Construction Surveys for 

the Mariana Fruit Bat. 

For projects within or in the vicinity of suitable fruit bat 

habitat, surveys following the USFWS-approved JRM 

protocol will be conducted 1 week prior to the onset of 

work. 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. 

Avoid and minimize impacts to fruit bats. Pre-C 

C 
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BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Lighting Installation.  Lighting will be designed to meet minimum safety, anti-

terrorism, and force protection requirements. Hooded 

lights will be used to the maximum extent practicable at 

all new roads and facilities within sea turtle land habitat 

and fruit bat habitat. "Night-adapted" lights will be 

installed in the briefing and bleacher areas. Illumination 

of forest, coastline or beach will be kept to an absolute 

minimum. 

Avoid and minimize impacts to sea turtles and 

fruit bats. 

Pre-C 

C 

 

Pre-Construction Surveys for 

Nesting Mariana Common 

Moorhens. 

For projects within or in the vicinity of suitable 

moorhen habitat, surveys following the USFWS-

approved JRM protocol will be conducted 1 week prior 

to the onset of work. If nesting Mariana common 

moorhens are present within the limits of construction, 

clearing and construction will be postponed until the 

chicks have fledged. If work stops for more than 1 

week, preconstruction surveys will be repeated. 

Avoid and minimize impacts to nesting 

moorhens. 

Pre-C 

C 

 

Protection of cycads. During construction activities, viable Cycas micronesica 

found within the project boundaries would be 

translocated to the maximum extent practicable. 

Direct impacts to cycads. Pre-C 

C 

Protection of Mariana Eight-

spot Butterfly and Host 

Plants. 

Pre-construction butterfly and host plant surveys within 

suitable habitat within project boundaries. Salvage and 

translocate host plants, larvae or eggs to the maximum 

extent practicable. 

Avoid and minimize direct impacts to adult, 

larvae, eggs and host plants of Mariana eight-

spot butterfly. 

Pre-C 

C 

WETLANDS  

Road and Bridge Design.   Disturbance to streambeds, wetland soils, and other 

vegetation will be avoided to the maximum extent 

practicable. 

 Pre-cast bridges, especially for long spans, will be 

used to allow installation with minimal contact with 

the wetland. 

 Maintain existing elevations and install retaining 

walls, as appropriate, to reduce disturbance and side 

slope fill. 

 The extent of fill needed on top of a crossing 

structure will be minimized to the maximum extent 

practicable by limiting the increase of the road grade 

Work will be designed and constructed to avoid 

and minimize impacts to wetlands to the 

maximum extent practicable. 

Pre-C 

C 
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BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

as it approaches the crossing point. 

MARINE BIOLOGICAL RESOURCES 

Implement Engineering 

Controls during design and 

construction per Title 22 

GAR, Chapter 10 Guam Soil 

Erosion and Sediment Control 

Regulations.  

 Use drainage diversion and control to direct runoff 

away from the disturbed area. 

 Use benches or terraces and drainage control on cut 

or fill slopes higher than 15 feet to minimize erosion 

on slope faces. 

 Minimize the size of the disturbed area during the 

construction period. 

 Plan earth-moving operations for periods of low 

rainfall. Re-vegetate and permanently stabilize 

disturbed areas as soon as possible. 

These measures reduce potential for exposure of 

disturbed soil to rainfall and runoff, thus 

reducing potential for increased erosion of soil 

by water. 

Pre-C 

C 

Erosion Control Plan. Plan is required before any properties can be cleared 

and graded. Potential erosion control BMPs may 

include, but may not be limited to: 

 Check Dam. 

 Diversion Dike/Swale. 

 Level Spreader. 

 Fiber Rolls. 

 Vegetated and Lined Waterways. 

 Rock Outlet Protection. 

 Erosion Control Blankets. 

 Stabilization with Vegetation, Sod, Mulch, or 

Topsoil. 

Minimizes potential impacts to soil from erosion 

by diverting, controlling, and slowing runoff. 

Pre-C 

C 

Ops 

Stormwater Pollution 

Prevention Plan. 

DoD facilities are required to comply with the SWPPP 

during construction and then during day to day 

operations, to ensure that stormwater remains free of 

contaminants. A SWPPP is a self-implementing plan for 

compliance with the Construction General Permit and 

an installation’s stormwater permit. It requires 

development of pollution prevention measures, 

including BMPs, to reduce and control pollutants in 

stormwater discharge. In addition to the measures listed 

under the Erosion Control Plan, potential BMPs may 

include, but may not be limited to: 

The SWPPP identifies BMPs to address runoff 

reduction and reduce impacts to soil from 

erosion. 

Pre-C 

C 

Ops 
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 Perimeter Dike/Swale. 

 Sediment Basin. 

 Sediment Trap. 

 Silt Fence. 

 Gravel/Sand Bag Berms. 

 Stabilized Construction Entrance/Exit. 

 Storm Drainage Inlet Protection. 

 Straw Bale Dike. 

Manage live-fire ranges in 

accordance with current 

Marine Corps range 

management policies and 

procedures MCO 3550.10 

Policies and Procedures for 

Range Training Area 

Management. 

 Employ engineering controls and maintain grassy 

vegetation on berms.  

 Manage stormwater at ranges. 

 Restrict vehicular activities at ranges to 

designated/previously identified areas. 

 Periodically remove expended rounds from the 

ranges (conduct range clearance). 

These measures minimize impacts to soil from 

erosion and potential metals contamination 

associated with range operations, thereby 

reducing the potential for soil or sediments to 

enter nearshore waters. 

Ops 

Water Quality Monitoring 

Plan. 

Water Quality Monitoring Plan may be required to 

evaluate the effectiveness of any number of different 

environmental permits and/or performance standards.  

Identifies ambient or control conditions at a 

particular site and detects deviations from those 

conditions resulting from a project or operations 

of a facility. 

C 

Low Impact Development. LID is a design measure that requires the use of 

innovative methods to capture stormwater that would 

otherwise flow into nearby watersheds using a 

combination of retention devices and vegetation to 

allow stormwater to be retained and managed at the 

source, rather than relying on downstream efforts to 

control the flow of water and contaminants.  

Potential LID measures may include, but may not be 

limited to:  

 Stormwater Ponds (Retention/Detention). 

 Stormwater Wetlands. 

 Infiltration Practices. 

 Filtering Practices. 

 Open Channel Practices. 

 Minimizing Exposure. 

Improves the quality of receiving waters and 

stabilizes flow rates of nearby streams by 

reducing water pollution and increasing 

groundwater infiltration. 

C 

Ops 
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BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Spill Prevention and Response 

Procedures. 

Written procedures for cleaning up spills or leaks, 

notifying the appropriate personnel, and following the 

reporting procedures. 

Reduce/avoid potential impacts to water 

resources from spills. 

C 

Ops 

Routine Facility Inspections. Qualified facility personnel must regularly inspect all 

areas of the facility where industrial materials or 

activities are exposed to stormwater for ongoing good 

housekeeping, spill control equipment, and outdoor 

storage. 

Reduce/avoid potential impacts to water 

resources from spills or release of other 

contaminants and pollutants. 

C 

Ops 

Employee Training. Training must be given to all employees who work in 

areas where industrial materials or activities are exposed 

to stormwater, and must include spill response, good 

housekeeping, and material management practices. 

Reduce/avoid potential impacts to water 

resources from spills or release of other 

contaminants and pollutants. 

Pre-C 

C 

Ops 

Road and Bridge Design. Design measures will place construction work and 

facilities (including roads) outside of wetlands and other 

waters of the U.S. to the maximum extent practicable. 

Work will be designed and constructed to avoid 

and minimize impacts to wetlands and other 

waters of the U.S. to the maximum extent 

practicable. 

Pre-C 

Contractor Education 

Program. 

The DON education program to ensure construction 

contractor personnel are informed of the biological 

resources in the project area, including special-status 

species, avoidance measures, and reporting 

requirements. 

Reduces potential for inadvertent impacts due to 

lack of awareness of resource presence, 

sensitivities, and protective measures. 

Pre-C 

Ops 

LFTRC Range Berm 

Controls. 

LFTRC range berms will contain non-invasive 

herbaceous vegetation, and other engineering controls. 

Recommended height of an exterior berm is 12 feet, 

constructed with 1:1 (soil type dependent) sidewall 

slopes, and a 4-foot-wide flat top. Recommended height 

of an interior berm is at minimum, 8 feet in height, up to 

the exterior berm height of 12 feet, with a 1:1 slope (soil 

type dependent) and a 4-foot wide flat top. 

To manage stormwater runoff and control 

erosion. 

C 
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BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Lighting Installation. Lighting will be designed to meet minimum safety, anti-

terrorism, and force protection requirements. Hooded 

lights will be used to the maximum extent practicable 

(e.g., not practicable at wharves with a requirement for 

lighting over water) for new roads and facilities within 

sea turtle land habitat. “Night-adapted” lights will be 

installed in the briefing and bleacher areas. Illumination 

of forest, coastline or beach will be kept to an absolute 

minimum. 

To avoid and minimize impacts to sea turtles. C 

Implementation of Elements 

of the AAFB Sea Turtle 

Management Plan. 

The AAFB Sea Turtle Management Plan includes 

education of recreational users, limited beach access 

during nesting season, restrict vehicle and all-terrain 

vehicle usage, and develop a curfew for campers at 

Tarague Basin. 

To avoid and minimize impacts to sea turtles on 

AAFB and in the nearshore waters from 

increased visitor usage of Tarague Beach by 

military and civilian personnel. 

Ops 

Recreational Buoys. Installation of recreational buoys (as appropriate) in 

areas where the proposed action may result in increased, 

localized recreational use of marine resources. 

To avoid and minimize impacts to coral and 

essential fish habitat as a result of increased 

recreational use. 

Ops 

CULTURAL RESOURCES 

No BMPs identified for Cultural Resources. 

GROUND TRANSPORTATION 

Construction 

Period/Construction Site 

Traffic Management Plan. 

The DON/DoD and/or its construction manager or 

general contractor shall meet with the appropriate Guam 

Department of Public Works to determine traffic 

management strategies to reduce, to the maximum 

extent feasible, traffic congestion and the effects of 

parking demand by construction workers during 

construction of this project (at all alternative sites) and 

other nearby projects that could be simultaneously 

under construction. The DON/DoD and/or its 

construction manager or general contractor shall 

develop a construction management plan for review and 

approval by the Guam Department of Public Works 

and/or other Guam agencies. The plan shall include at 

least the following items and requirements: 

 A set of comprehensive traffic control measures, to 

be implemented by each construction phase and 

To reduce impacts to traffic during construction. 

 

To reduce any adverse effects of construction to 

existing roadway infrastructure. 

 

To minimize the impacts to vehicle circulation 

and/or access of adjacent properties during 

construction. 

Pre-C 

C 
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BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

specific to each construction site, including: 

scheduling of major truck trips and deliveries to 

avoid peak traffic hours; detour signs if required; 

lane closure procedures, signs, cones for drivers, 

bicycles and pedestrians; and designated 

construction access routes. 

 Notification procedures for adjacent property 

owners (for each construction site) and public safety 

personnel regarding when major deliveries, detours, 

and lane closures will occur. 

 Locations of construction staging areas for 

materials, equipment, and vehicles at an approved 

location. 

 A process for responding to, and tracking, 

complaints pertaining to construction activity. 

 Provision for accommodation of pedestrian and 

bicycle flow. 

 Provision of parking management and spaces for all 

construction workers to ensure that construction 

workers do not park in on street spaces. 

 Any damage to the street caused by heavy 

equipment, or as a result of this construction, shall 

be repaired. All damage that is a threat to public 

health or safety shall be repaired immediately. The 

street shall be restored to its condition prior to the 

new construction as established by a designated 

inspector and/or photo documentation. 

 Any heavy equipment brought to the construction 

site shall be transported by truck, where feasible. 

 No materials or equipment shall be stored on the 

traveled roadway at any time. 

 Prior to construction, portable toilet facilities and 

debris boxes shall be installed on the site, and 

properly maintained through project completion. 

 All equipment shall be equipped with mufflers. 

 Prior to the end of each work day during 
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BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

construction, the general contractor or other 

subcontractors shall pick up and properly dispose of 

all litter resulting from or related to the projects, 

whether located on the property, within the public 

rights of way, or properties of adjacent or nearby 

neighbors. 

MARINE TRANSPORTATION 

Observation Towers. Trained observers will scan the SDZ prior to and during 

live fire training to ensure that there are no vessels 

within or approaching the SDZ. If vessels are at risk 

from operation of the range, use of the range will be 

suspended until the vessel clears the SDZ area. 

Temporarily suspension of operation of the 

LFTRC reduces the chance of adverse impact on 

vessels. 

Ops 

Notice to Mariners. The U.S. Coast Guard will announce in the Notice to 

Mariners the proposed schedule for the use of the 

LFTRC to inform vessel operators of periods of 

potential usage. 

Notice to Mariners will direct vessel operators to 

navigate clear of the SDZ to avoid potential 

impacts from use of the LFTRC. 

Ops 

UTILITIES 

Construction Coordination. Utility projects would be closely coordinated with 

utility providers to minimize utility outages and with 

managers of other construction projects in affected areas 

to enhance co-ordination and proper sequencing of the 

various projects, including roadways. 

Reduces project delays, overall project costs, and 

disruption to the public by minimizing 

duplicative work (such as road paving), project 

activity overlaps/ interferences, and utility outage 

number and duration. Also can minimize stop 

actions during construction by permitting 

agencies. 

Pre-C 

C 

Energy & Water 

Conservation/Energy Policy 

Act 2005, EO 13221 (EO 

2001). 

Reduce energy and water consumption through 

conservation, efficiency, use of Energy Star appliances, 

building orientation and insulation to reduce energy use, 

setback thermostats, cool roof technology, solar energy, 

efficient and/or natural lighting, among others. 

Reduced future needs for additional electrical 

generating capacity; reduced air pollution; 

reduced use of non-renewable energy sources, 

reduced potable water demand, reduced 

wastewater flow and subsequent treatment and 

disposal costs. 

Pre-C 

Ops 

Wastewater Pretreatment 

Program. 

Install and maintain pretreatment systems in facilities 

generating industrial wastewater in accordance with the 

Joint Region Marianas Pretreatment Program. 

Reduces or avoids introduction of pollutants 

from industrial sources which may pass through 

or interfere with wastewater treatment processes 

or which may contaminate sewage sludge. 

C 

Ops 
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Solid Waste Recycling/EO 

13514 (EO 2009). 

Recycle material from municipal solid waste, such as 

glass, paper, and metals. 

Reduces volume of solid waste disposed in 

landfills, thus reducing over time the cost of 

waste disposal. 

Ops 

Green Waste and 

Construction and Demolition 

debris diversion/EO 2009 and 

DoD Integrated Solid Waste 

Management Plan for DoD 

Bases, Guam, February 20, 

2013. 

Process all green waste for reuse, both during 

construction and operations. Diversion of construction 

and demolition debris for reuse at a minimum of 50% 

(including such actions as concrete crushing and reuse 

as base material and grinding and reuse of asphaltic 

concrete from roads). 

Reduces volume of construction and demolition 

debris that would be disposed at permitted 

landfill disposal sites and eliminates entirely all 

green waste that would be disposed at existing 

landfills. 

C 

Ops 

Periodic maintenance of 

wastewater systems/ Title 22 

Guam GAR, Chapter 12 

Individual Wastewater 

Disposal System Regulations. 

Periodically clean temporary toilet facilities and 

individual sewage disposal systems. 

Reduces potential hazards associated with 

sewage spills and ensures proper treatment and 

disposal. 

C 

Ops 

HAZARDOUS MATERIALS AND WASTE 

Erosion Control Plan. Potential erosion control BMPs may include, but may 

not be limited to: 

 Check Dam. 

 Diversion Dike/Swale. 

 Level Spreader. 

 Fiber Rolls. 

 Vegetated and Lined Waterways. 

 Rock Outlet Protection. 

 Erosion Control Blankets. 

 Stabilization with Vegetation, Sod, Mulch, or 

Topsoil. 

Eliminates and/or minimizes nonpoint source 

pollution within Guam’s waters from polluting 

substances carried by sediment. 

C 

Ops 

Spill Prevention and Response 

Procedures. 

Written procedures for cleaning up spills or leaks, 

notifying the appropriate personnel, and following the 

reporting procedures. 

Reduce/avoid potential impacts to soil and water 

resources from spills. 

C 

Ops 

Routine Inspections. Qualified facility personnel must regularly inspect all 

areas of the facility where hazardous materials and 

wastes are stored for ongoing good housekeeping, 

record keeping, and spill control equipment. 

Reduce/avoid potential impacts to soil and water 

resources from spills. 

C 

Ops 
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BMP  Description Impacts Reduced/Avoided 
Timing 

Pre-C, C, Ops 

Employee Training. Training must be given to all employees who handles 

hazardous materials and wastes, and must include spill 

response, good housekeeping, record keeping and 

material management practices. 

Reduce/avoid potential impacts to soils and 

water resources from spills. 

Pre-C 

C 

Ops 

Radon Control Measures. Radon control measures would be incorporated into 

facility designs and periodic monitoring would be 

conducted to ensure that radon levels are within 

acceptable levels to protect human health. 

Reduce/eliminate accumulation of radon gas in 

structures. 

Pre-C 

Ops 

PUBLIC HEALTH AND SAFETY 

Naval Ordnance Safety and 

Security Activity Instruction 

8020.15D. 

 At munitions response sites, no site operations may 

begin unless Naval Ordnance Safety and Security 

Activity and the DoD Explosive Safety Board have 

reviewed and approved the Explosives Safety 

Submission. 

 Comply with the approved Guam Explosives Safety 

Submission for on-site construction support where 

the likelihood of encountering MEC is determined 

to be moderate or high and where ground-disturbing 

activities may occur in areas known or suspected to 

contain UXO. 

Reduces the risk to workers and the public from 

explosive hazards. 

C 

Ops 

GCA (10 GCA 36- Mosquito 

Control) 

Remove standing water 

sources and/or promote proper 

drainage. 

 To limit the amount of standing water at 

construction sites, drain or fill stagnant water pools, 

puddles, and ditches; remove containers that 

catch/trap water (e.g., buckets, old tires, cans). 

 Apply pesticides (e.g., Bacillus thuringiensis) to 

help control mosquitoes. 

Reduces the opportunities for an outbreak of 

water-related diseases. 

C 

Ops 

Operational Risk 

Management.  

Implement the Operational Risk Management process as 

outlined in as outlined in OPNAVINST 3500.39A and 

MCO 3500.27B. Management measures would include: 

 Develop and clearly mark SDZs, which determine 

the restricted land and airspace requirements to 

laterally and vertically contain projectiles, 

fragments, debris, and components resulting from 

the firing of weapons. 

 Prior to conducting training activities, clear public 

Helps prevent hazards to public health from 

training operations. 

Ops 
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Pre-C, C, Ops 

and non-participating personnel from the training 

area. 

 Continually assess LFTRC operations and 

update/revise safety measures as needed. 

Restrict access to 

electromagnetic emitters. 
 Restrict access to emitters through the use of 

security fencing, posting warning signs, or locking 

out unauthorized persons in areas, where practical. 

 Operate electromagnetic emission sources in 

accordance with applicable safety standards. 

Minimizes the risk of exposure to 

electromagnetic emissions. 

Ops 

Construction Health and 

Safety Program. 

Implement a construction health and safety program 

that complies with federal and local health and safety 

regulations. Elements of the safety program would 

include: 

 Responsibilities of construction workers and 

subcontractors. 

 Job site rules and regulations. 

 Emergency response procedures. 

 Safety inspections and audits. 

 Location of medical services and first aid. 

 Safety meetings, employee training, and hazard 

communications. 

 Personal protective equipment. 

 Standard construction procedures. 

 Accident investigation and reporting. 

Minimizes the risk of construction worker 

accidents. 

Pre-C 

C 

Occupational Safety and 

Health Administration 

guidelines for hearing 

protection. 

 Enforce Operational Safety and Health 

Administration guidelines for hearing protection for 

workers. 

 Exclude the public from entering construction and 

operation areas. 

Reduces the potential for noise effects to workers 

and the public. 

C 

Ops 

Well head protection zone.  Avoid incompatible development and incompatible 

land use within well head protection zones during 

construction and operations. 

Reduces the potential for contaminants to be 

introduced near water wells. 

Pre-C 

C 

Ops 
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Compliance with applicable 

hazardous material and waste 

regulations. 

 Implement Hazardous Materials Management Plans. 

 Implement Facility Response Plans Implementing 

Spill Prevention, Control and Countermeasure Plans 

(i.e., training, spill containment and control 

procedures, clean up, and notifications). 

 Implement Hazardous Materials Minimization 

Plans. 

 Ensure DoD personnel are trained as to proper 

container labeling, storage, staging, and 

transportation requirements for hazardous materials. 

 Ensure the Defense Reutilization Marketing Office 

has sufficient hazardous materials storage, 

transportation, and disposal capacity prior to any 

expected increases. 

 Verify compliance with federal, local, and DoD 

laws and regulations and implement corrective 

actions as necessary. 

Reduces the potential hazards to workers and the 

general public during handling, storage, 

transportation, and disposition of hazardous 

substances. 

C 

Ops 

DoD Directive 6055.9 (DoD 

Ammunition and Explosive 

Safety Standard 

Comply with the approved Guam Explosives Safety 

Submission that outlines specific measures that would 

be implemented to ensure the safety of workers and the 

public. BMPs that would be implemented include: 

 Have qualified MEC personnel perform surveys to 

identify and remove potential MEC items prior to 

the initiation of ground-disturbing activities. 

 Have MEC personnel supervision during earth-

moving activities. 

 Have MEC personnel provide MEC awareness 

training to construction personnel involved in 

grading and excavations in undisturbed areas that 

have a high probability of MEC.  

Reduces the potential hazards related to the 

exposure to Munitions and Explosives of 

Concern. 

Pre-C 

C 

Ops 

Legend: AAFB = Andersen Air Force Base; BMPs = best management practices; C = construction; DoD = Department of Defense; DON = Department of the Navy; EO = 

Executive Order; ERA = Ecological Reserve Area; FAA = Federal Aviation Administration; GAR = Guam Administrative Rules and Regulations; GCA = Guam Code 

Annotated; HACCP = Hazard Analysis and Critical Control Point; LFTRC = live-fire training range complex; LID = low impact development; MCO = Marine Corps 

Order; MEC = Munitions and Explosives of Concern; NWF = Northwest Field; Ops = operations; OPNAVINST = Chief of Naval Operations Instruction; Pre-C = pre-

construction; SDZ = surface danger zone; SWPPP = Stormwater Pollution Prevention Plan; USACE = U.S. Army Corps of Engineers; USEPA = U.S. Environmental 

Protection Agency; UXO = unexploded ordinance. 




