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EXECUTIVE SUMMARY 

The purpose of this report is to provide to the Naval Facilities Engineering Command Pacific (NAVFAC 
PAC) Guam Program Management Office (GPMO) with an update to the 2010 Near-Term and Long-Term 
Capacity Models report. The 2010 report modeled the anticipated construction impact resulting from the 
relocation of U.S. Marines from Okinawa to Guam under the Defense Policy Review Initiative (DPRI).  

We find that the vast majority of the recommendations made in the 2010 report have been realized. This 
report will exhibit increases to the capacity of Guam in the areas of workforce, utilities, and logistics 
necessary to support the military buildup. We find that suitable actions have been undertaken in earnest 
and enable planned DPRI-related and non DPRI-related DoD as well as and private/municipal construction 
activities through 2030. Figure 1 below reflects planned construction costs with associated resource 
demand capacities. 

While the 2010 report and subsequent recommendations were premised upon construction activities 
ramping up sooner and being executed on an accelerated timeline relative to the current plan, we consider 
the recommended actions to remain valid and necessary. For the purposes of computing resource demands, 
constant FY12 $s were used. DoD planned construction activities from 2018–2030 are expected to peak at 
$939M (in FY12 $s) in 2022. Factoring in the private/municipal construction activities (Guarin, 2019), the 
peak construction on Guam during the DPRI build-up is projected to be $1.3B.  

In the 2010 report, utilities (specifically water and wastewater) were deemed constraining factors. 
Improvements to the Northern District Wastewater Treatment Plant (NDWWTP) along with water transfer 
agreements between DoD and Guam Water Authority (GWA) have mitigated these concerns and support 
planned construction at its peak in 2022. Further, the power generation capacity is assessed to be adequate 
to meet planned construction activities – however, a watchful eye must be kept on the 180MW replacement 
plant for Cabras 1 & 2, as they are nearing the end of their service lives nearly simultaneously with 
activation of the planned replacement plant. 

The combination of a $50M DoD-funded Maritime Administration (MARAD) grant, along with Port 
Authority of Guam (PAG) and bond-funded projects addressed pressing port capacity issues. However, the 
port remains a potential constraint. While the port’s three 50-gage gantry cranes are adequate for current 
throughput, a fourth crane (currently in the process of being procured) is necessary to reasonably meet peak 
demand in 2022.  

While the 2010 report did not assess the rolling stock (trucks/trailers) necessary to haul construction 
material from the port to the construction sites, it has been flagged as a potential risk area. Premised upon 
all current trucks/trailers on Guam being at full utilization, an initial estimate of ~185 more rolling stock 
will be required at the peak of construction to adequately move construction material from the port to 
various sites.  

The Haul Road Network (HRN)- the routes intended to be used to haul construction material from the port 
and quarries to the various construction sites- has undergone significant upgrades because of aggressive 
investments by the Guam Department of Public Works (DPW) and Defense Access Roads (DAR). The 
HRN generally supports the planned construction activities with several relatively minor projects 
remaining to be completed.  

Workforce capacity, relative to the 2010 report, was assessed in a different manner than the 2010 model 
given the abbreviated timeframe allowed for this report. This report re-affirms that Guam lacks an adequate 
organic labor pool to support the construction effort, and as such must rely on off-island non-immigrant 
labor to meet the demand. Hence, H-2B visa workers are needed. The 2019 National Defense Authorization 
Act (NDAA-19) eliminated the cap on H-2B visas for workers who will perform construction, repairs, 
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1. General Analysis  
1.1. Introduction 

The purpose of this report is to provide the Naval Facilities Engineering Command Pacific 
(NAVFAC PAC) Guam Program Management Office (GPMO) with an update to the 2010 Near-
Term and Long-Term Capacity Models report. The 2010 report modeled the construction impact 
resulting from the relocation of U.S. Marines from Okinawa to Guam under the Defense Policy 
Review Initiative (DPRI).  

 
The overall demand for construction services on Guam is forecasted to grow based on current and 
projected amounts of local and federal government contractual awards combined with private 
sector investment in real property. These investments have been recorded by the building permit 
authority at the Department of Public Works. Figure 1.1 below provides an illustrative summary 
of Guam capital improvements scheduled for construction for near term to midterm projects 
leading into 2023 (GEDA, 2018). The projects enumerated in these tables are funded through a 
combination of local appropriations, bonds, federal appropriations, and special fund allocations by 
the U.S. Department of Defense. It is important to note, however, that this summary is not all-
inclusive of other ongoing projects or those with acquired building permits but without full 
funding. 

Figure 1.1. Private/Municipal Projects, 2017-2023.  
Source: GEDA, 2018 
 

1.2. Changes in conditions since 2010 
The vast majority of the recommendations made in the 2010 report have been realized. This report 
will detail increases to the capacity of Guam in the areas of workforce, utilities, and logistics 
necessary to support the military buildup. We find that suitable actions have been undertaken in 
earnest and enable planned DPRI-related and non DPRI-related DoD as well as and 
private/municipal construction activities through 2030.  

 
1.3. Key Assumptions 

• The construction industry will be pro-active the in recruitment of necessary workforce, to 
include H-2B workers, as well as the build-out of workforce housing 

• Data regarding construction costs (DPRI and non-DPRI DoD) were derived from the July 2019 
Rainbow Chart and the May 2019 Integrated Master Schedule, which assumes Construction 
Cost 88.5% of Program Amount or Actual, excludes CNMI, OEA, DAR & FAA, and includes 
Housing, FSRM/MMRP Projections. Construction costs in Figure 1.3 below are in Then-Year 
$s 

• Private/Municipal construction costs were assumed to be $359M in FY12 $s (Guarin, 2019) 
and converted to Then Years $s for inclusion in Figure 1.3 below 

• Workforce population estimates were calculated assuming 5.5 workers per $M of construction 
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2.1. Introduction 
The workforce areas analyzed in this section include workforce population, housing, and support 
services. This section will review the labor pool, housing, and other ancillary needs that must be 
addressed to support the buildup of the workforce in an efficient and compliant manner.  

 
2.1.1. Current State 

The local Department of Labor personnel and the contractors interviewed expressed that 
previous issues with obtaining H-2B visas have intimidated many contractors and discouraged 
them from participating in the process (Massey, 2019). This is changing with larger contractors 
on current military construction contracts but remains a perceived obstacle. In the past, 
contractors were aggressive in providing workforce housing to meet the demands of the 
Department of Defense but that stopped when the 2007 buildup did not occur as initially 
planned (see Section 2.2.2). 
 
The Department of Labor (DoL) is one agency that processes H-2B applications. Although the 
fees collected from the applications adequately fund the appropriate number of employees 
currently, it is anticipated that six additional employees will need to be hired. These hired 
should be front-loaded through funding and training prior to the anticipated surge of 
applications, as full new-hire training takes 12-18 months. The process will, again, be self-
sustaining though collected revenue once 2,500 workers are processed (Massey, 2019). 
 
Topasna (2019) is updating the Government of Guam’s 10-year short-term and long-term 
report regarding the military realignment. The report will include regulatory agency personnel 
shortfalls, fiscal revenue streams, projected incremental revenues, and fiscal impact analysis.  

 
2.1.2. Key Assumptions 

• Hiring local laborers is a priority over obtaining H-2B visas to bring workers from outside 
of Guam. H-2B visa holders are temporary hires (Massey, 2019) 

• Applications for workforce H-2B visas for projects directly connected to or associated 
with the military realignment will continue to be approved at 100% 

• H-2B workforce housing is a standard contractual requirement for contractors and 
subcontractors, similar to cited specifications for J-001B Finegayan Utilities and Site 
Improvements, Phase 1; applicable Federal and Government of Guam laws and 
requirements for workforce housing will be followed (Pacific Program-Design 
Management Services JV, 2010) 

• H-2Bs can increase and decrease with demand based on project workforce requirements 
and the construction schedule (Mamczarz and Leon Guerrero, 2019) 

• Land adjacent to military construction projects may be used for temporary storage, 
laydown areas, field offices, and workforce housing if available and stipulated on the 
contract (Peredo, 2019) 

• Apartments or homes can be utilized for temporary workforce housing of 2 to 5 people 
with a Department of Public Health and Social Services dormitory permit (Oriondo, 2019) 

• Temporary workforce housing can be erected in M-2 zones upon Department of Land 
Management Land Use Commission approval (Taitano, 2019) 

• Safety and security, housing, food, medical services, and transportation are workforce 
stipulations on DPRI contracts. These stipulations do not apply for contracts not directly 
connected to or associated with military realignment (Guarin, 2019)  
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2.2. Changes since 2010 

2.2.1. Workforce Population  
Local labor availability on Guam is currently limited but is anticipated to be adequately 
augmented by non-immigrant workers as discussed in section 2.2.1.2 below. The 2010 report 
did not assess workforce capacity, only workforce housing.  

 
2.2.1.1. Local Labor Availability 

Several programs have been put in place to train the local workforce in construction 
trades based on industry input. According to the Department of Labor, the five main 
construction industry skills that are unfilled by the Guam local workforce are 
predominately outside work (Massey, 2019). These five trades are carpentry, cement 
masonry, reinforcing metal work, heavy equipment operation, and electrical work. These 
trades currently make up most of the skills held by imported workers through the H-2B 
visa program as discussed in Section 2.2.1.2 below. 

 
2.2.1.2. Limitations on the Use of Foreign Workers 

There was a limitation on the use of foreign workers starting in 2015 after a mass denial 
of H-2B petitions by the USCIS. However, current policy allows for unlimited H-2B 
workers to be brought to Guam for work directly related to the military expansion.  

 
The H-2B visa process is costly and time consuming. The Department of Labor estimates 
visa application costs to be approximately $40,000 per 20 foreign workers for non-listed 
countries like the Philippines. This includes all costs related to the H-2B process to 
include local bonding requirements, attorney fees, registration fees, required local 
employment advertising federal filing fees, airfare, etc. Additionally, the process requires 
companies to provide adequate workforce housing when they utilize five or more foreign 
workers. 

 
There are two changes to both the cap requirement on the number of H-2B workers and 
the temporary need requirement for work related to the military realignment on Guam 
that remove limitations on the use of foreign workers. See Appendix C for the policy 
memorandum that provides guidance regarding the filing and adjudication of H-2B non-
immigrant petitions that fall under section 1045 of the NDAA for FY 2019. This NDAA 
exemption is not applicable to local government and private sector construction projects 
that are not directly associated with the military buildup. 

 
The first change is an exemption to the national H-2B visa temporary labor requirement 
through 2023 in Guam and the Commonwealth of the Northern Mariana Islands (CNMI) 
(Massey, 2019). This exemption is active until 2023 but is anticipated to be extended 
while there is a continued DoD need. All 938 current H-2B visa holders on Guam as of 
May 2019 are utilizing this exemption.  

 
The second change is to the previous 4,000 cap of non-immigrant workers with H-2B 
visas exempt from the temporary need requirement. Although the 2018 NDAA contained 
4000 temporary need exempt slots, that limitation was repealed in the 2019 NDAA and 
no longer exists (Massey, 2019). 
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The determination that a project meets the criteria of being “directly associated with the 
military re-alignment on Guam” has been given broad interpretation in practice - hotel 
construction and renovation to accommodate military visitors are examples of current 
justifications that have been approved (Massey, 2019). The flow chart below (Figure 
2.2.1.2) shows the approval process for this exemption; see Appendix D for the Request 
for DoD confirmation of Connection/Association to Guam Military Realignment letter 
format. 

 
Although policy has removed any general limitations on the use of foreign workers, the 
Philippines was removed from a list of vetted countries for H-2B workers into the United 
States as of January 2019. If a worker is from a country not on the pre-approved list, the 
application process requires contractors and subcontractors to apply for each H-2B worker 
by name to allow vetting of individuals for approval to work on Guam. 

Figure 2.2.1.2. Guam DOL & U.S. DoD Joint Adjudication Process Flow. 
Source: https://dol.guam.gov/wp-content/uploads/GDOL_DOD_Decision_Process_for_H2B.jpg 

 
2.2.2. Workforce Housing 

The main workforce challenge in meeting anticipated construction industry growth is 
workforce housing. This has changed since the 2010 assessment when workforce housing was 
anticipated to be readily available. In anticipation of the 2007 buildup there was a large amount 
of workforce housing planned (see Section 2.2.4 for current workforce housing locations).  
 
When the buildup was delayed, construction contractor confidence in the DPRI program fell. 
There is a recognition that housing is a necessity, but a reticence to move forward shy of an 
actual award for work (Bathan and Guerrero, 2019). It is recommended that 
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GPMO/CMCC/USMC embark on a strategic communications campaign to re-instill 
confidence in the contractors that work is coming and there is a need to sequence the building 
of workforce housing to meet demand for work. Time-phasing of RFP, proposal submission, 
award, work start, worker recruitment, and workforce housing construction needs to be part of 
the  buildup planning. 

 
2.2.3. Workforce Support Services 

NAVFAC specifications require that transportation and medical services be provided for all 
foreign workers supporting DoD projects on Guam (see example reference J-001B). These 
stipulations only apply to the DoD-supporting workforce and are not required for private and/or 
municipal workers. 

 
2.2.4. Workforce Education and Training 

Guam Community College (GCC) School of Trades and Professional Services, Trades 
Academy (TA), and the University of Guam are responding to current industry needs. The 
schools aim to develop competent workers to further their positions in local society. While 
Guam is making a concerted effort, there does not exist adequate population nor trained organic 
labor to meet the growing construction demands of the build-up.  

 
2.2.5. Workforce Housing and Support Services: Locations 

Temporary workforce housing requires a dormitory permit from the Department of Public 
Health and Social Services (DPHSS). As of May 2019, a total of 938 H-2B workers from the 
Philippines were on Guam. Table 2.2.4 below shows a total of 1,286 permitted dormitories that 
are slated for military and or associated construction. A total of 18,868 dormitories can be 
permitted by specific contractors if needed based on housing planned by the contractors plus 
housing previously included in masterplans where the land is still available for development. 
From discussions with contractors, the level of preparation to house H-2B workers is dependent 
on the risk each construction company is willing to take in leaning forward for anticipated 
future work. 

MAP 
SITE COMPANY NAME TYPE OF 

CONSTRUCTION LOCATION 
WITH 

DORM 
PERMIT 

WITHOUT 
DORM 

PERMIT 

TOTAL 
PLANNED 

1 Orion Construction 
Corporation Guam Military Barrigada 50   50 

2 Core Tech 
International, Ukudu Military & Associated Dededo 692 1308 2000 

3 Smithbridge Guam, 
Inc.  Associated Dededo 5   5 

4 5M Construction 
Corp.  Military & Associated Dededo 12   12 

5 5M Construction 
Corp.  Military & Associated Harmon 

Industrial Park 25   25 

6 Reliable Builders, Inc.  Military Harmon 
Industrial Park 153   153 

7 
Black Construction 
(Leasing Younex 
Barracks)  

Military & Associated Harmon 
Industrial Park 126 274 400 

8 Korando Corp.  Military Harmon 21   21 
9 Modern Konstrak Associated Harmon 18   18 
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Table 2.2.4. Workforce Housing Capacity as of May 2019. 

        (Table 2.2.4. continued) Workforce Housing Capacity as of May 2019. 
 

10 Modern 
International, Inc.  Military Harmon   40   40 

11 Citi Development & 
Construction, Inc.  Military Maite 20   20 

12 Asian Construction 
Development Corp.  Associated Mangilao 34   34 

13 Asian Construction 
Development Corp.  Associated Mangilao 5   5 

14 Bascon Corporation For Proposed Military 
& Associated Ordot 40   40 

15 Reliable Builders, Inc.  Military Tamuning 37   37 

16 Northern 
Construction  Military Yigo 8   8 

  Total Housing 
Capacity     1286 1582 2868 
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2.3. Capacity Forecast 
2.3.1. Risks 

The reticence of contractors based on their past experiences with delayed award contracts may 
hamper their ability to provide timely workforce housing for the large anticipated influx of H-
2B visa holders onto Guam. This risk can be mitigated through specific added requirements in 
construction RFPs to provide workforce housing plans and a strategic communications plan.  
 
The Ukudu facility owned by Core-Tech includes workforce housing with maximum 
occupancy of 2,000 planned by Core-Tech and a total of 18,000 previously included in the 
Masterplan. Core-Tech’s CEO, Bathan (2019), stated Core-Tech is willing to lease part of the 
workforce housing not in use to other contractors to meet the demands of the DoD military 
construction.  

 
Apartments are currently being utilized for the H-2B workforce, resulting in the displacing of 
local tenants. This provides the opportunity for construction of additional local housing utilizing 
the H-2B visa exemptions because the H-2B workers are in direct support of the military 
buildup. 

 
2.3.2. Key Recommendations  

• Ensure specifications similar to the J-001B Finegayan Utilities and Site Improvements, 
Phase 1 regarding workforce housing are included in DoD construction solicitations 

• Consider including specifications for temporary contractor space requirements 
near/adjacent worksite to include storage/laydown areas in solicitations 

• Consider the time-phasing to support necessary staffing/buildup unique to Guam 
• Develop strategic communications to ensure the construction industry has confidence in 

the DPRI buildup schedule and makes necessary preparations to support program 
milestones  

 
3. Utility Capacity Analysis 

BLUF 
In the 2010 report, utilities (specifically water and wastewater) were deemed constraining factors; 
however, that determination also served to stimulate the Guam Water Authority to implement a wide 
range of water/wastewater capital improvement projects. These projects, currently under construction 
across the island, are intended to address the critical improvements needed through 2028. 
Improvements to the Northern District Wastewater Treatment Plant (NDWWTP) along with water 
transfer agreements between DoD and Guam Water Authority (GWA) have mitigated these previous 
concerns and support planned construction at its peak in 2022. Further, the power generation capacity 
is assessed to be adequate to meet planned construction activities. Guam Power Authority (GPA) now 
has about 420MW of generation capacity after the 2015 fire destroyed Cabras 3 & 4. GPA also has 
25MW of renewable generation which in total provides 166MW reserve capacity to service a peak 
7MW buildup load through 2028. One hundred eighty megawatts of new capacity is planned to be 
online by 2021 to replace end-of-service-life plants Cabras 1 & 2. A 34.5KV underground electrical 
transmission line from Harmon Station to the future Naval Communications Telecommunication 
Station (NCTS) Finegayan Substation and from the future NCTS Finegayan Substation to the 
Anderson Air Force Base Main Station complete the balance of projects to ensure capacity for the 
peak construction period and beyond. That said, a watchful eye must be kept on the progress of the 
180MW replacement plant for Cabras 1 & 2, as they are nearing the end of their service lives nearly 
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3.2.1.1. Wastewater Systems 
This section outlines the impact of the military relocation on GWA wastewater systems. 
A discussion of specific impacts is presented first, followed by details of DoD-generated 
flow estimates. 

  
3.2.1.1.1. Impacts and Mitigation 

Table 3.2.1.1.1 details the impacts to GWA wastewater systems anticipated as a result 
of the relocation. Issues and concerns associated with those impacts are presented, as 
well as proposed mitigation measures. 

Table 3.2.1.1.1. Issues, Impacts, and Mitigation- GWA Wastewater Assets. 
Source: Brown and Caldwell prepared for Guam Waterworks Authority, April 10, 2018 Public Comment 
Draft 

 
The significant impacts to wastewater systems associated with the military relocation 
result from increased flows into the collection system and through the Northern 
District WWTP. The EACIP identified that federal support is needed to address these 
impacts. The two EACIP recommended projects are discussed below. 
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3.2.1.1.2. Upgrade of Northern District WWTP to Secondary Treatment 
All wastewater from the cantonment at Finegayan and additional family housing at 
Andersen AFB will be processed at the Northern District WWTP, which is not in 
compliance with the secondary treatment requirements for the current (2013) NPDES 
permit. Additional wastewater flow to an already noncompliant plant will have a 
significantly adverse impact to the environment due to increased effluent leaving the 
outfall in the Philippine Sea (SEIS, 2015). To mitigate the impacts, the DoD is 
contributing to the upgrade of the Northern District WWTP processes to both meet its 
total design capacity and provide secondary treatment. The upgraded plant is 
scheduled to be in operation by 2021.  

  
3.2.1.1.3. GWA Interceptor Sewer Refurbishment 

The existing GWA interceptor sewer line from Andersen AFB to the Northern District 
WWTP will convey wastewater generated by buildup activities. Closed-circuit 
television (CCTV) footage from 2014/2015 shows substantial deterioration and pipe 
wall corrosion of the reinforced concrete pipe. Repair is required prior to the addition 
of flows to prevent further damage, potential loss of service to both civilian and 
military facilities, and leakage into the underlying aquifer. To mitigate potential 
impacts, the DoD has proposed funding a cured-in-place pipe rehabilitation program. 
A phased approach is planned, with the northern half of the line completed by 2019 
and the southern half by 2021. 

  
3.2.2. Power  

Under the SEIS 2015 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 20MW to approximately 5.7MW. This update anticipated that generation 
capacity for Guam and the CNMI Military Relocation (2012 Roadmap Adjustments) (SEIS, 
2015), which at the time included Cabras 3 & 4, would be adequate and no power generation 
upgrades would be required. Additionally, to comply with Marine Corps sustainability goals, 
a portion of the power demand would be satisfied by power generated from renewable energy 
sources. These would include photovoltaic solar panels on rooftops and approximately 20 acres 
within the cantonment and/or family housing footprints proposed for ground-mounted 
photovoltaic panels. At a maximum workforce peak of approximately 9,000 workers in 2023 
and at a consumption factor of 0.75KW/PN, this equates to a total demand of just over 7MW 
and is well within the generation capability of the GPA (see Table 3.2.2). 
 

Guam Power Plant Capacity Post 2010 MW 
GPA owned: Cabras 2 66 
Privately owned: Marianas Energy Co. units 8 and 9, 88 
Privately owned: Aggreko lease 40 
GPA owned: Yigo plant 18 
    
Privately owned: NRG Energy Solar 25 
Privately owned  Taiwan Electrical and Mechanical Piti 7 40 
Navy owned Orote Point 18 
Navy owned U.S. Naval Computer and Telecommunications 
Station   
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GPA owned: Cabras 1 65 
GPA owned: Dededo plant 40 
GPA owned: Macheche plant 20 
    
Total 420 

        Table 3.2.2. Guam Power Plant Capacity Post 2010. 
 

3.2.2.1. Transmission 
The SEIS (2015) recommended that some transmission line upgrades would be required 
for current transmission infrastructure to function properly. Additionally, it was noted that 
all cantonment/family housing alternatives would require construction of a new on-site 
substation. DON representatives coordinated with GPA to provide a basis for load flow 
analysis. Based on the load flow analysis performed by GPA, the existing 34.5kV 
transmission lines serving northern Guam would require upgrading. The 34.5kV 
transmission lines from Harmon Substation to AAFB Main Substation were upgraded by 
installing a new underground 34.5kV line through an FY17 project (P-102 Power 
Upgrade), thus addressing the issue. 

 
3.2.2.2. Integrated Resource Plan  

GPA filed its updated 2016 integrated resource plan (IRP) to the CCU and PUC. The IRP 
included the plan to install 180MW of dual-fired combined-cycle generation units, 
retirement of Cabras 1 & 2, expansion of a renewable energy portfolio, and installation of 
energy storage. The 180MW of new generation is planned to be commissioned by 
December 31, 2021. MEC 8 and 9 of 88MW of generation is to be converted to burn Ultra 
Low Sulfur Diesel (ULSD) within one year after the commission of the new combined-
cycle generation. The PUC have approved GPA’s generation plan in October 2016 and 
GPA hired a consulting engineer to assist with the engineering and procurement.  

 
3.3. Other Utilities 

3.3.1. Solid Waste  
Disposal of solid and hazardous waste on Guam is managed by the Guam Solid Waste 
Authority (GSWA), a self-funded public agency. The new Layon Landfill is a high-tech, 20-
acre, environmentally sound and highly controlled landfill for non-hazardous municipal solid 
waste. With a total capacity in excess of 15.8 million cubic yards, Layon Landfill is expected 
to be in service for the next 50 years. Solid waste capacity is not assessed to be an issue relative 
to the buildup.  

 
3.4. Key Recommendations  

Continued cooperation in water transfer agreements with the DoD should be maintained. 
Furthermore, well analysis of the Norther District DoD wells, in cooperation with GWA, should 
be continued to maintain adequate supply. The ongoing roadwork improvements related to the 
buildup afford the opportunity to inspect and upgrade underground utilities including water, 
wastewater, telecommunications, and power. 
 
Although GPA has adequate capacity at present, Cabras 1 & 2 are nearing the end of their expected 
life-cycles, and as such close attention must be paid to the Dededo 180MW replacement plant 
project to ensure adequate reserve capacity is maintained. 
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The Guam Department of Public Works, in conjunction with the DoD, has invested heavily in 
the past 10 years to widen roads, replace bridges, improve pavement and reconfigure 
intersections. All of these upgrades have been geared towards supporting the construction 
traffic and improving traffic congestion.  

 
4.1.2. Key Assumptions 

• PAG will acquire a fourth gantry crane and have it operational by 2022 
• PAG will hire/train enough skilled workforce to meet requirements for a minimum of 12-

hour shifts to support the peak construction period 
• Container (Twenty-foot Container Equivalent Units (TEU)) shipments in the peak year 

to support DPRI construction remains at 265,000, per PAG 2013 Master Plan 
 
 

4.2. Changes since 2010 
4.2.1. Port Capacity Model 

4.2.1.1. Description of Existing Conditions 
The Jose D. Leon Guerrero Commercial Port of Guam (“port”) is currently owned, 
operated, and managed by the Port Authority of Guam (PAG), a legal public corporation 
and an autonomous agency of the Government of Guam. The PAG controls over 1,000 
acres in the Apra Harbor area including the commercial port with six waterfront berths 
(F1 - F6), two fuel piers, a 500-foot long wharf, and marine industrial terminal (oil tank 
farm and cement silos). 

    
These co-located facilities provide deep draft waterfront access and landside support 
services for container, breakbulk, fishing, and passenger vessels. The port is comprised of 
a breakbulk terminal, and a container terminal, three cargo handling berths, a cargo 
handling equipment area, 26.5 acres of cargo storage, and equipment maintenance and 
repair buildings. 

 
The 2010 Capacity Analysis (NAVFAC, 2010) identified several shortcomings in the 
operations and infrastructure at the Port of Guam that could constrain the future Marine 
Corps construction projects. Some of those constraints included: 
• Condition of the piers 
• Crane capacity with three operating cranes 
• Size and condition of the container yard 
• Lighting in the container yard 
• Quantity of material handling equipment (containers and break-bulk) 
• Lack of a Terminal Operating System to track cargo 
• Truck gate configuration 
• Condition of Hotel Wharf 

 
Except for repairing the Hotel Wharf, the PAG has addressed and completed 
improvements related to each of the items identified above. Projects to repair Golf Pier 
and Hotel Wharf are funded by a $10M Tiger Grant and are currently in the planning 
phase.  
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4.2.1.2. Capacity Analysis 
4.2.1.2.1. Berths 

Berth analysis was conducted as a part of the PAG Master Plan Update (PAG, 2013) 
to ascertain the port’s ability to accommodate the increased throughput as a function 
of the buildup and associated increased population. The results of the berth utilization 
analysis reveal that the current berth configuration is sufficient to handle full build-up 
of cargo in the peak construction ear (2022), and a review of the assumptions and 
factors that went into the original analysis, supplemented by a site visit, support this 
finding.  

 
4.2.1.2.2. Cranes 

PAG has three operational ship-to-shore gantry cranes. The unconstrained crane 
capacity (4 cranes x 22 lifts/hr x 24 hrs x 52 weeks x 5 days/wk – down time and 2 
holidays) for the cargo terminal (assumed four operational cranes) was found to be 
approximately 539,000 twenty-foot equivalency units (TEUs) per year (PAG, 2013). 
The peak demand during the buildup is expected to be 265,000 TEU’s per year. The 
PAG currently only has three operational gantry cranes and is in process of procuring 
a fourth. Premised upon the fourth crane being procured and available by 2021 and 
the PAG hiring enough trained workforce to conduct crane offloading and associated 
operations, crane capacity is assessed as adequate for the peak demand in 2022. 

 
4.2.1.2.3. Breakbulk Storage  

Breakbulk cargo capacity analysis was performed based on the demand forecast of 
breakbulk cargo to support the buildup (PAG, 2013). The analysis identified that 96% 
of the then-storage area of 7.7 acres would be required during the peak construction 
period. A MARAD-funded project expanded the breakbulk storage area to 9 acres in 
2016, thus reducing the utilization of the storage area to 82%. Breakbulk storage is 
assessed as adequate to support the peak construction period in 2022.  

 
4.2.1.2.4. Container Storage Yard  

Container yard operations were assessed during the PAG Master Plan Update (2013). 
It was determined that nearly 80% of the container storage yard would be utilized at 
the peak construction period in 2022. In 2015, a container yard expansion was 
completed, thus driving down the storage capacity utilization during the peak 
construction period in 2022. The storage container yard is assessed as adequate to 
support the buildup at the peak. 

 
4.2.1.2.5. Cargo Movement 

Cargo movement at the port was identified in the 2010 report as a potential constraint 
at the peak of construction due to insufficient material handling equipment. An 
assessment of the PAG Master Plan Update (PAG, 2013) along with the Port 
Modernization Brief to the GCA (PAG, 2019) reveals that most of the recommended 
additional equipment has been procured and adequately addresses the issue.  

 
4.2.1.2.6. Gate Operations 

Container truck gate operations at the port were assessed in the 2013 Master Plan to 
be adequate to support peak buildup requirements based upon a relocation of the gate 
and installation of a modern gate operating system. Both projects were completed – 
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gate operations are assessed as adequate to support peak construction activities in 
2022.  

 
4.2.2. Roads/Intersections/Bridges 

4.2.2.1. Description of Existing Conditions 
The Guam Department of Public Works, in conjunction with the DoD (DAR 
program), have completed significant roadway, intersection, and bridge 
improvements along the Haul Road Network (HRN) since the 2010 report 
that address the vast majority of the concerns identified. Intersections have 
been redesigned or reconfigured, roadways widened, pavement rehabilitated, 
and bridges replaced or repaired. Movement of construction materials will 
cause delays on isolated portions of the HRN, and the movement of trucks 
with construction materials will cause unavoidable damage to the pavement 
on the HRN. However, the improvements that have been completed to date 
and the remaining projects described in Table 4.2.2.1 below support the 
movement of construction material throughout the buildup to include the peak 
in 2022. 

 

Project Estimated Completion Date 

Route 3 widening Route 28 Chalan 
Kareta Jan-20 

Route 1/8 Intersection Improvement 
and Agana Bridges Replacement 

TBD, 95% complete 

Resurface Route 1 (Asan, Piti, and 
Yigo), Route 8 (Barrigada and 
Mongmong Toto Maite); Route 
8/Canada-Toto Loop Road and 
Intersection Improvements 

Mar-19 

Island-wide bridge inspections Dec-19 
          Table 4.2.2.1. Road Improvements - Completed and In-progress. 

  
4.2.3. Airport 

Interviews with local construction contractors and GCA indicate most supplies and 
equipment are brought in by ship. Core-Tech’s CEO stated that they occasionally utilize air 
cargo when needed due to scheduling constraints, but that is rare because it is cost prohibitive 
(Bathan, 2019).  

 
If capacity issues at the port affect construction schedules, contract liquidated damage may 
outweigh the cost of air shipment and make it more desirable as a logistics alternative.  

 
Although airport capacity was not analyzed as part of the 2010 assessment, both Guam 
International Airport and Andersen AFB were contacted regarding current and excess capacity 
but were unresponsive. Below are pertinent questions regarding capacity that can be explored 
further if there is a desire for greater fidelity regarding airport capacity: 
• What is the current average and highest number of aircraft departures and arrivals per day 

(passenger versus cargo)? 
• What is the most aircraft departures and arrivals the airfield can currently support? 
• Are there any major improvements slated within the next 10 years that will affect capacity 
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(both reduction because of construction, or increase with improvement completion)?  
• What is the process for a commercial plane to utilize the airfield at Andersen AFB? 
• Can construction contractors be utilized to bring in equipment/personnel? 

 
4.2.4. Supply and Other 

4.2.4.1. Cement 
4.2.4.1.1. Existing Conditions 

Cement is a critical component for building both the Marine Corps’ cantonment area 
and family housing. With no existing source on the island, all cement is imported 
through the Port of Guam via 2 companies - Hanson Cement and Cementon. 

 
Hanson Cement imports an average of about 3,600 tons/month and has a capacity of 
up to 250,000 tons per year. Cementon imports about 2,000 tons/month and has a 
maximum capacity of about 72,000 tons per year. Both have cement storage silos at 
Guam’s port facility. Combined, these two firms are currently importing an average 
5,600 tons of cement per month/67,200 tons per year. 

 
4.2.4.1.2. Capacity Analysis 

Based upon the current import of 67,200 tons of cement per year, it can be inferred 
that the current construction demand is being met. Combined, these two firms have a 
capacity of importing, storing, and distributing roughly 322,000 tons per year. This 
total capacity is approximately 4.8 times the current use, and as such it is assessed 
that the import, storage, and distribution of cement is adequate to meet the peak 
construction in 2022. 

 
4.2.4.2. Shipping Container Storage at Construction Sites 

While not addressed in the 2010 report, it is important to consider and analyze the storage 
and laydown areas needed to support the construction effort.  

  
The traffic and transportation analysis in the 2015 SEIS worked from an assumption that 
in the peak year of construction there would be 81,972 truck trips from the port to the main 
cantonment area, 14,894 trips to the family housing area, and 11,954 trips to the training 
area.  

 
Moving over 82,000 containers in the peak year equates to 1,577 containers per week or 
316 containers per day. One trip moves one container. To calculate space requirements, 
200 square foot (sf) per shipping container was multiplied by 2.5 to account for movement 
of trucks and vehicle handling equipment in the storage area. This establishes baseline 
requirements for unloading/loading containers, moving containers, and siting the shipping 
containers at the construction site. 

 
Using the assumptions identified below, each of the construction sites will require a 
storage area at/near the specific construction site (cantonment, housing, training) as 
depicted in Table 4.2.4.2 below.  
• One storage container has a footprint of 10 ft x 20 ft (200 sf) 
• The total container storage area is 2.5 times the footprint of each container, thus 

allowing for movement of trucks and material handling equipment 
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Acronyms/Lexicon 
 

AFB   Air Force Base 
AM   Asset Management 
APM   Adaptive Program Management 
AWWA  American Water Works Association 
BAH   Booz Allen Hamilton 
BEQ   Bachelor Enlisted Quarters 
BPSs   Booster Pump Stations 
CCTV   Closed Circuit Television 
CCU   Consolidated Commission on Utilities 
CIP   Capital Improvement Program 
CMMS   Civilian Military Coordination Council 
CNMI   Commonwealth of the Northern Mariana Islands 
CWA   Clean Water Act 
DAR   Defense Access Road 
DPW   Department of Public Works 
DPRI   Defense Policy Review Initiative 
EIS   Environmental Impact Statement 
EMT   Emergency Medical Technician 
EPA   Environmental Protection Agency 
ESAL   Equivalent Single Axle Load 
ESS   Energy Storage System 
FY   Fiscal Year 
GCCA   Guam Construction Capacity Assessment 
GFD   Guam Fire Department 
GOJ   Government of Japan 
GovGuam  Government of Guam 
GPA   Guam Power Authority 
GPD   Gallons per Day 
GPS   Global Positioning System 
GSA   General Services Administration 
GSWA   Guam Solid Waste Authority 
GTP   Guam Transportation Program 
GWA   Guam Waterworks Authority 
HRN   Haul Road Network 
HWWTP  Hagatna Waste Water Treatment Plant 
IWPS   Island Wide Power System 
LEAC   Levelized Energy Adjustment Clause 
LFTRC   Live-Fire Training Range Complex 
LMSR   Large-Medium Speed Roll On/Roll Off 
LOA   Length Overall 
LOS   Level of Service 
LPG   Liquid Petroleum Gas 
MEB   Marine Expeditionary Brigade 
MG   Million Gallons 
MHE   Material Handling Equipment 
MGD   Million Gallons per Day 
MLD   Million Liters per Day 
MILCON  Military Construction  
MPC   Maximum Practical Capacity 
NAVFAC Pacific Naval Facilities Engineering Command Pacific 
NAVHOSP  Naval Hospital 
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NBGTS  Naval Base Guam Telecommunications Site 
NCTS   Naval Computer and Telecommunications Station  
NDAA   National Defense Authorization Act 
NDWWTP  Northern District Wastewater Treatment Plant 
NEM   Net Metering 
NESHAP  National Emission Standard for Hazardous Air Pollutants 
NPDES   National Pollutant Discharge Elimination System  
NGLA   Northern Guam Lens Aquifer 
NRW   Non-Revenue Water 
OCR   Optical Character Reader 
O&M   Operation & Maintenance 
PAG   Port Authority of Guam 
PUC   Public Utilities Commission 
PM/CM  Preventive Maintenance/Corrective Maintenance 
PMS   Pavement Management System 
PRVs   Pressure Reducing Valves 
PV   Photo Voltaic 
RICEMACT  Reciprocating Internal Combustion Engine Maximum Achievable Control  

Technology 
RFID   Radio Frequency Identification 
RFO   Reserve Fuel Capacity 
RFP   Request for Proposal  
RO/RO   Roll On/Roll Off 
ROD   Record of Decision 
RSL   Remaining Service Life 
SCADA  Supervisory Control and Data Acquisition 
SDDC   Surface Deployment and Distribution Command  
SDWA   Safe Drinking Water Act 
SEIS   Supplemental Environmental Impact Statement 
SIAS   Socioeconomic Impact Assessment Study 
SPE   Special Project Entity 
SPPC   South Pacific Petroleum Corporation 
SSOs   Sanitary Sewer Overflows 
SWTP   Surface Water Treatment Plan 
TEA   Transportation Engineering Agency 
TEU   Twenty-foot Equivalent Unit 
TOS   Terminal Operating System  
USEPA   United States Environmental Protection Agency 
UFQ   Unaccounted-for Water 
USDOJ   U.S. Department of Justice 
ULSD   Ultra Low Sulfur Diesel 
USMC   United States Marine Corps 
V/C   Volume to Capacity 
WFH&L  Workforce Housing & Logistics 
WHPP   Wellhead Protection Plan 
WRMP   Water Resources Master Plan 
WTP   Water Treatment Plant 
WWTP   Wastewater Treatment Plant 
WIP   Work in Progress
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USCIS NDAA H-2B Policy Memorandum PM-602-0164 
Source: https://dol.guam.gov/wp-content/uploads/2019-NDAA-H-2B-Exemption-USCIS-PM-602-
0164.pdf 
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Letter Format for Request for Confirmation of Connection/Association to Guam Military 
Realignment 
Source: https://dol.guam.gov/wp-content/uploads/DoD-H-2B-Letter-format-2019.pdf 
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ENVIRONMENTAL IMPACT STATEMENT FOR GUAM AND COMMONWEALTH OF THE 

NORTHERN MARIANA ISLANDS MILITARY RELOCATION
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