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Guam and CNMI Military Relocation Final EIS (July 2010)

Executive Summary
This air impact study discusses the air impacts in relation to the Guam and Commonwealth of the
Northern Marianas (CNMI) Military Relocation Environmental Impact Statement (EIS) (U.S. Navy and
Joint Guam Program Office). Only portions of the air impact study that are relevant to the Final EIS are
included in this appendix.

The overall proposed action includes components involving the U.S. Marine Corps (Marine Corps or
Marines), the Navy, and the U.S. Army [Army]. The three main components of the proposed action are
briefly stated as follows:

1. Marine Corps. (a) Develop and construct facilities and infrastructure within Guam and the CNMI
to meet the Marine Corps’ living, training, and readiness requirements. (b) Relocate
approximately 8,600 Marines and their 9,000 dependents from Okinawa to the Mariana Islands
(Marianas) while concurrently increasing the civilian support workforce by approximately 1,700.
(c) Conduct and support training and operations for the relocated Marines.

2. Navy. Construct a new deep-draft wharf with shoreside infrastructure improvements creating the
capability to support a transient nuclear aircraft carrier and carrier strike group (CSG) in Apra
Harbor, Guam.

3. Army. (a) Develop facilities and infrastructure on Guam to allow an Army AMDTF to protect
Guam from potential ballistic missile attacks. (b) Relocate approximately 600 military personnel,
900 dependents, and 100 civilian support workforce to Guam.

The locations of Guam and CNMI are shown in Figure ES-1.

Potential air impacts on Guam would occur from construction and operational activities associated with
the project alternatives that are being evaluated for the proposed development on and around Guam.

Air quality can be affected by air pollutants produced by mobile sources, such as vehicular traffic,
aircraft, or non-road equipment used for construction activities and by fixed or immobile facilities,
referred to as “stationary sources.” Stationary sources can include combustion and industrial stacks and
exhaust vents.
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Figure ES-1: Locations of Guam and CNMI
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MAJOR STATIONARY SOURCES

Power

Basic Alternative 1 (Preferred Alternative). Basic Alternative 1 would recondition up to 5
existing combustion turbines and upgrade T&D systems and would not require new construction
or enlargement of the existing footprint of the facilities. These reconditioned units would have the
necessary reliability to serve as reserve capacity to ensure reliable operation of the IWPS. They
would serve as peaking and reserve units. This work would be undertaken by the GPA on its
existing permitted facilities, and potentially utilize a private entity (PE) to obtain funds,
recondition the CTs, install the T&D upgrades, and operate the CTs for a fee to enable repayment
of the financing. Reconditioning would be made to existing permitted facilities at the Marbo,
Yigo, Dededo, and Macheche combustion turbines. These combustion turbines are not currently
being used up to permit limits. T&D system upgrades would be on existing above ground and
underground transmission lines. This alternative supports Main Cantonment Alternatives 1 and 2
and Main Cantonment Alternatives 3 and 8 would require additional upgrades to the T&D
system.

MINOR STATIONARY SOURCES

Wastewater

Basic Alternative 1 (Alternative la supports Main Cantonment Alternatives 1 and 2; and
Alternative 1b supports Main Cantonment Alternatives 3 and 8) combines upgrade to the existing
primary treatment facilities and expansion to secondary treatment at the Northern District
Wastewater Treatment Plant (NDWWTP).The difference between Alternatives 1a and 1b is a
requirement for a new sewer line from Barrigada housing to NDWWTP for Alternative 1b.

Long-Term Alternative 1. Construct a new DoD only stand alone secondary treatment facility on
DoD land at Finegayan including a new outfall in support of all main cantonment alternatives.

Solid Waste

The Preferred Alternative for solid waste would be the continued use of Navy Landfill at Apra
Harbor until Layon Landfill is opened, which is scheduled for July 2011. In July 2011, DoD
would use GovGuam’s Layon Landfill for disposal of municipal solid waste as set forth in the
letter of intent (see Appendix C).

MOBILE SOURCES

Mobile sources are covered by four alternatives for the location of the cantonment area functions and
family housing/community support functions.

Alternative 1. Represents one contiguous location for cantonment area functions and family
housing/community support functions. It would include portions of Naval Computer and
Telecommunications Station (NCTS) Finegayan and South Finegayan, as well as acquisition or
long-term leasing of non-DoD lands at the former Federal Aviation Administration (FAA) parcel
and the Harmon Annex parcel. A portion of the development would be constructed in the
undeveloped overlay refuge.

Alternative 2. Represents one contiguous land area for the cantonment and family housing
/community support functions. It would include portions of NCTS Finegayan, portions of South
Finegayan, and the acquisition or long-term leasing of portions of privately-held lands in the
former FAA parcel. A portion of the development would be constructed in the undeveloped
overlay refuge.
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» Alternative 3. Plans for the main cantonment to include portions of NCTS Finegayan, and
housing would be located on three geographically separated DoD parcels, including South
Finegayan, Air Force Barrigada, and Navy Barrigada. No privately held lands would be acquired.
Housing would be located non-contiguous to the main cantonment functions and a portion of the
main cantonment would be constructed in the undeveloped overlay refuge.

» Alternative 8. would include portions of NCTS Finegayan, a portion of South Finegayan, the
former FAA parcel, and a portion of the housing would be located on the geographically
separated Air Force Barrigada parcel. A portion of privately held lands would be acquired by
purchase or long-term lease. A portion of the main cantonment would be constructed in the
undeveloped overlay refuge and a portion of the required housing would be non-contiguous to the
Main Cantonment Area.

CONSTRUCTION ACTIVITY EMISSIONS

» Construction-related emissions were estimated for each alternative based on information specific
to construction activities associated with different components of the proposed action. Because no
specific information regarding sizes or types of construction is provided in the case of certain
components, a series of construction prototypes was developed to represent these components.

» Estimates of the operational emissions from construction equipment were developed based on the
estimated hours of equipment use and the emission factors for each type of equipment. An actual
running time factor (i.e., actual usage factor) was employed to determine actual equipment usage
hours for the purpose of estimating equipment emissions.

» Emission factors related to construction-associated delivery trucks, truck and commuting
vehicles, and asphalt curing-related VOC emissions were also calculated.

REGIONAL EMISSIONS UNDER PREFERRED ALTERNATIVES

The greatest impact to air quality resources would occur if all of the proposed actions were implemented
concurrently. Impacts on air quality were evaluated for each individual region of influence (ROI). As
construction activities would occur prior to operational activities, it was assumed that all of the proposed
construction actions are occurring at the same time and that all operational activity will commence upon
completion of construction. The potential scenario, a consideration of the preferred alternative from each
individual component of the proposed action, is addressed to provide a summary assessment of potential
impacts associated with the overall proposed action.

Preferred Alternatives

Each component of the overall proposed action has separate alternatives. A preferred alternative has not
been identified for the overall proposed action at this time, but each individual component of the proposed
action is assumed to have a preferred alternative in order to facilitate this summary analysis. The
alternatives to be addressed in the analysis of preferred alternatives are as follows; however, it should be
noted that this study does not contain details of all components of the overall proposed action (see EIS for
further details):

* Volume 2, Marine Corps Guam: Alternative 2

* Volume 3, Marine Corps Tinian: Alternative 1

* Volume 4, Aircraft Carrier Berthing: Alternative 1

* Volume 5, Army AMDTF: Alternative 1

* Volume 6, Related Actions:
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— Power: Basic Alternative 1 (Preferred Alternative)

— Potable Water: Basic Alternative 1 (Preferred Alternative)

— Wastewater: Basic Alternative 1a (Preferred Alternative) and 1b
— Solid Waste: Basic Alternative 1 (Preferred Alternative)

— Roadway Projects: Alternative 2 (Preferred Alternative)

CAA GENERAL CONFORMITY APPLICABILITY ANALYSIS

The 1990 amendments to the CAA (CAAA) require federal agencies to ensure that their actions conform
to the State Implementation Plan (SIP) in a nonattainment area. As the proposed action would potentially
involve activities in Piti and Tanguisson sulfur dioxide (SO,) nonattainment areas, the General
Conformity Rule (GCR) applies to the proposed activities within the nonattainment areas. Therefore, a
subsequent general conformity applicability analysis is required.

The de minimis level established by USEPA applicable to the two non-attainment areas on Guam, Piti and
Tanguisson, is 100 TPY of SO,. If the total direct and indirect emissions of a pollutant are above the de
minimis level, a formal general conformity determination is required for that pollutant. The net increase in
SO, emissions with potential to emit from the proposed action within the two SO, nonattainment areas
was predicted for operational and construction activities with potential to occur. Annual SO, emissions
from the Guam Military Relocation under the preferred alternatives would not exceed the de minimis
criterion of 100 TPY of SO, in both the Tanguisson and the Piti nonattainment areas and a formal
conformity determination is not required.

SUMMARY

The air quality analyses conducted in this study and summarized in Table ES-1 indicate that emissions
from the categories and alternatives discussed above would range from less than significant impacts to
significant mitigable to less than significant impacts. Alternatives with significant mitigable to less than
significant impacts would require that mitigation measures be implemented if those alternatives were
selected.
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Table ES-1: Summary of Air Quality Impacts

Significance
Category/Alternative Level Mitigation/Comments
Major Stationary Sources
Power Basic Alternative 1 (Preferred Alternative) LSI
Minor Stationary Sources
Wastewater Basic Alternative 1a and 1b (Preferred LSI
Alternative)
Wastewater Long-Term Alternative 1 SI-M Refers only to odor impacts.
Solid Waste Basic Alternative 1 (Preferred Alternative) LSI
Mobile Sources
Alternative 1 LSl
Alternative 2 (Preferred Alternative) LSI
Alternative 3 LSI
Alternative 8 LSI
Construction Activity
All Alternatives LSI Construction impacts for all alternatives for each
component resulted in LSI.
Regional Emissions under Preferred Alternatives
Preferred Alternative LSI

CAA General Conformity Applicability under Preferred Alternatives

Preferred Alternative LSI Annual SO, emissions would not exceed the de
minimis criterion of 100 TPY.
LSI Less than significant impact
NA Not available
NI No impact
Sl Significant impact
SI-M Significant impact mitigable to less than significant.
Appendix | I-vi Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Contents

Executive Summary Li
List of Acronyms I.xX
1. Introduction 1
2. Air Quality Standards and Regulations 3
2.1 National Ambient Air Quality Standards 3

2.2 Attainment Status and Area Classification 7

2.3 Clean Air Act General Conformity 10

2.4 Air Toxics and Mobile Source Air Toxics 11

2.5 Greenhouse Gas Emissions 12
3. Air Impact Analysis 15
3.1 Major Sources and Major Stationary Sources 15

3.1.1 Stationary Source Regulations 15

3.1.2 Operating Permits 17

3.1.3 Power Basic Alternative 1 17

3.1.4 Impact Modeling for Power Plants 20

3.2 Minor Stationary Sources 27

3.2.1  Annual Operational Emissions for Wastewater Treatment 28
3.2.2  Annual Operational Emissions for Solid Waste Disposal 28

3.3 Mobile Sources 33
3.3.1  Aircraft Operational Emissions 34

3.3.2  Aircraft Operational Emissions from Aircraft Carrier
Berthing 42
3.3.3  Aircraft Training Emissions 43
3.3.4 Marine Vessel Training Emissions 51
3.3.5 Training Vehicles Emissions 55
3.3.6  On Base Vehicle Operational Emissions 57

3.3.7 Off Base On-road Vehicle Operational Emissions and
Impact 60
3.4  Construction Activity Emissions 122

3.4.1 Construction Emissions: Marine Corps Relocation — Guam134
3.4.2  Construction Emissions: Marine Corps Relocation — CNMI147
3.4.3 Construction Emissions: Marine Corps Relocation —

Aircraft Carrier Berthing 149
3.4.4 Construction Emissions: Marine Corps Relocation —Army
Air and Missile Defense Task 152
3.4.5 Construction Emissions: Marine Corps Relocation —
Related Actions/Utilities Projects 159
3.5 Regional Emissions under Preferred Alternatives 172
3.6 CAA General Conformity Applicability Analysis 177
3.6.1 General Conformity Rule 177
3.6.2  Applicability Analysis 179
3.6.3 Compliance Analysis 194
3.7 Greenhouse Gases and Global Warming 196
3.7.1 Background and Regulatory Framework 196

Appendix | I-vii Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

3.7.2  Proposed Action and Cumulative GHG Impacts 198
4. REFERENCES 201
LIST OF FIGURES
Figure 1.2-1: Guam SO2 Nonattainment Areas 9
Figure 1.3-1: Locations of Affected Major Existing EGU Sources on Guam 19
Figure 1.3-2: Annual Surface Wind Rose at Guam’s International Airport (PGUM) -

2005 22
Figure 1.3-3: Guam Power Authority Air Monitoring Stations 26
Figure 1.3-4: Projected MSAT Emissions and Traffic Volumes (2000-2020) 65
Figure 1.3-5. Main Cantonment Conformity Areas 187
LIST OF TABLES
Table 1.2-1: Criteria Pollutants - Sources and Impacts 4
Table 1.2-2: National and Guam Ambient Air Quality Standards
Table 1.3-1: Applicable Major Source and Major Modification Thresholds 16
Table 1.3-2: National Ambient Air Quality Standards 16
Table 1.3-3: Net Increase in Annual Emissions Above Existing Condition — Basic

Alternative 1 18
Table 1.3-4: Permitted Condition Short-Term Modeling — GPA Marbo Station 25
Table 1.3-5: Permitted Condition Used for Annual Modeling — GPA Marbo Station 25
Table 1.3-6: Predicted Criteria Pollutant Concentrations — GPA Marbo Station 27
Table 1.3-7: Summary of Potential Air Quality Impacts — Major Sources 27
Table 1.3-8: Total Annual Operation Emissions — Basic Alternative 1 30
Table 1.3-9: Total Annual Operation Emissions — Basic Alternative 1/ Layon 30
Table 1.3-10: Waste Acceptance Rates for Basic Alternative 1 / Layon 31
Table 1.3-11: Summary of Potential Air Quality Impacts — Minor Stationary Sources 32
Table 1.3-12: Net Emissions for EA-18G 35
Table 1.3-13: Net Emissions for F-18AC 36
Table 1.3-14: Net Emissions for F-18EF 36
Table 1.3-15: Net Emissions for E-2C 37
Table 1.3-16: Net Emissions for SK 70 (UH-60A) 37
Table 1.3-17: Total Net Emissions for Aircraft Associated with Aircraft Carrier

Airwings 38
Table 1.3-18 CH-53E Based Addition Aircraft Emissions 38

Appendix | I-viii Air Impact Study



Guam and CNMI Military Relocation

Final EIS (July 2010)

Table 1.3-19:
Table 1.3-20:
Table 1.3-21:
Table 1.3-22:
Table 1.3-23:
Table 1.3-24:
Table 1.3-25:
Table 1.3-26:
Table 1.3-27:
Table 1.3-28:

AH-1N Based Addition Aircraft Emissions

UH-1N Based Addition Aircraft Emissions

MV-22 Based Additions Aircraft Emissions

FA-18D Based Additions Aircraft Emissions

Total Net Emissions for Aircraft Associated with the Based Addition
Annual Increase in Aircraft Sortie Emissions at Andersen AFB
Aircraft Carrier Berthing Operational Emissions

Aviation Training Types

Estimated Annual Training Sortie Activities at Improved Airfields
Estimated Annual Training Sortie Activity in Military Flight Corridors,

Routes, or Tactical Navigation Area on Guam Based on Minimum Training
Requirements

Table 1.3-29:
Table 1.3-30:
Table 1.3-31:
Table 1.3-32:
Table 1.3-33:
Table 1.3-34:
Table 1.3-35:
Table 1.3-36:
Table 1.3-37:
Table 1.3-38:
Table 1.3-39:
Table 1.3-40:
Table 1.3-41:
Table 1.3-42:

Estimated Annual Training Sortie Activity at Guam LZ Sites
Aircraft Training Emissions Rates

Annual Sortie-Ops by Training Airspace

Aircraft Training Flight Annual Emissions at Andersen AFB
Marine Vessel Annual Operational Running Times

Marine Vessel Training Operational Emissions

Marine Vessel Training Annual Emissions

Training Vehicle Operational Exhaust Emissions

Training Vehicle Fugitive Dust Operational Emissions

On Base Vehicle Emissions

On Base Vehicle Annual Emissions within Andersen AFB
Daily Regional Emission Burdens (TPY) for Alternative 1
Average Daily Traffic for Major Roadways, Alternative 1
Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 1, North Region

Table 1.3-43: Average Daily Traffic for Major Roadways in North Project Section under

Alternative 1

Table 1.3-44:
Table 1.3-45;

Screening Analysis Locations — North, Alternative 1
Predicted Worst-Case 1-Hour CO Concentrations (ppm) — North,

Alternative 1

Table 1.3-46:

Predicted Worst-Case 8-Hour CO Concentrations (ppm) — North

Alternative 1

Table 1.3-47:
Table 1.3-48:

Estimated Construction Emission Burden — North, Alternative 1

Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 1, Central Region

39
39
40
41
42
42
42
44
45

45
47
48
49
51
53
54
55
56
58
59
60
64
64

68

69
70

71

71
71

72

Appendix |

I-ix

Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-49: Average Daily Traffic for Major Roadways in Central Project Section

under Alternative 1 72
Table 1.3-50: Screening Analysis Locations — Central, Alternative 1 73
Table 1.3-51: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Central,

Alternative 1 74
Table 1.3-52: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Central,

Alternative 1 74
Table 1.3-53; Estimated Construction Emission Burden — Central, Alternative 1 75
Table 1.3-54: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 1, Apra Harbor 75
Table 1.3-55: Average Daily Traffic for Major Roadways in Apra Harbor Project

Section under Alternative 1 76
Table 1.3-56: Screening Analysis Locations — Apra Harbor, Alternative 1 76
Table 1.3-57: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 1 76
Table 1.3-58: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 1 77

Table 1.3-59: Estimated Construction Emission Burden — Apra Harbor, Alternative 1~ 77
Table 1.3-60: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 1, South Region 77
Table 1.3-61: Average Daily Traffic for Major Roadways in South Project Section under

Alternative 1 78
Table 1.3-62: Screening Analysis Locations — South, Alternative 1 78
Table 1.3-63: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — South,

Alternative 1 79
Table 1.3-64: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — South,

Alternative 1 79
Table 1.3-65; Estimated Construction Emission Burden — South, Alternative 1 79
Table 1.3-67: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 2, North Region 80
Table 1.3-68: Average Daily Traffic for Major Roadways in North Project Section under

Alternative 2 81
Table 1.3-69: Screening Analysis Locations — North, Alternative 2 82
Table 1.3-70: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — North,

Alternative 2 82
Table 1.3-71: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — North Region,

Alternative 2 82
Table 1.3-72: Estimated Construction Emission Burden — North, Alternative 2 83

Table 1.3-73: Estimated Project Related Impacts Compared to Cancer Risk Threshold
and Hazard Index, Alternative 2, Central Region 83

Appendix | 1-x Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-74: Average Daily Traffic for Major Roadways in Central Project Section

under Alternative 2 84
Table 1.3-75: Screening Analysis Locations — Central, Alternative 2 84
Table 1.3-76: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Central,

Alternative 2 86
Table 1.3-77: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Central,

Alternative 2 86
Table 1.3-78; Estimated Construction Emission Burden — Central, Alternative 2 86
Table 1.3-79: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 2 Apra Harbor 87
Table 1.3-80: Average Daily Traffic for Major Roadways in Apra Harbor Project

Section under Alternative 2 87
Table 1.3-81: Screening Analysis Locations — Apra Harbor, Alternative 2 88
Table 1.3-82: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 2 88
Table 1.3-83: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 2 88

Table 1.3-84:Estimated Construction Emission Burden — Apra Region, Alternative 2 88
Table 1.3-85: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 2, South Region 89
Table 1.3-86: Average Daily Traffic for Major Roadways in South Project Section under

Alternative 2 89
Table 1.3-87: Screening Analysis Locations — South, Alternative 2 90
Table 1.3-88: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — South,

Alternative 2 90
Table 1.3-89: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — South,

Alternative 2 90
Table 1.3-90; Estimated Construction Emission Burden — South, Alternative 2 91
Table 1.3-91: Regional Annual Emission Burdens, Alternative 2 Constrained 92
Table 1.3-92: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 2 Constrained, North Region 92
Table 1.3-93: Average Daily Traffic for Major Roadways in North Project Section under

Alternative 2 Constrained 93
Table 1.3-94: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — North,

Alternative 2 Constrained 94
Table 1.3-95: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — North Region,

Alternative 2 Constrained 94

Table 1.3-96: Estimated Project Related Impacts Compared to Cancer Risk Threshold
and Hazard Index, Alternative 2 Constrained, Central Region 94

Appendix | I-Xi Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-97: Average Daily Traffic for Major Roadways in Central Project Section

under Alternative 2 Constrained 95
Table 1.3-98: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Central,

Alternative 2 Constrained 95
Table 1.3-99: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Central,

Alternative 2 Constrained 96
Table 1.3-100: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 2 Constrained Apra Harbor 96
Table 1.3-101: Average Daily Traffic for Major Roadways in Apra Harbor Project

Section under Alternative 2 Constrained 97
Table 1.3-102: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 2 Constrained 97
Table 1.3-103: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 2 Constrained 97
Table 1.3-104: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 2 Constrained, South Region 98
Table 1.3-105: Average Daily Traffic for Major Roadways in South Project Section

under Alternative 2 Constrained 98
Table 1.3-106 Predicted Worst-Case 1-Hour CO Concentrations (ppm) — South,

Alternative 2 Constrained 99
Table 1.3-107: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — South,

Alternative 2 Constrained 99
Table 1.3-108: Daily Regional Emission Burdens (TPY), Alternative 3 100
Table 1.3-109: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 3, North Region 100
Table 1.3-110: Average Daily Traffic for Major Roadways in North Project Section

under Alternative 3 101
Table 1.3-111: Screening Analysis Locations — North, Alternative 3 102
Table 1.3-112: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — North,

Alternative 3 102
Table 1.3-113 Predicted Worst-Case 8-Hour CO Concentrations (ppm) — North,

Alternative 3 102
Table 1.3-114: Estimated Construction Emission Burden — North, Alternative 3 103
Table 1.3-115: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 3, Central Region 103
Table 1.3-116: Average Daily Traffic for Major Roadways in Central Project Section

under Alternative 3 103
Table 1.3-117: Screening Analysis Locations — Central, Alternative 3 104
Table 1.3-118: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Central,

Alternative 3 106

Appendix | I-xii Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-119: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Central,

Alternative 3 106
Table 1.3-120: Estimated Construction Emission Burden — Central, Alternative 3 106
Table 1.3-121: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 3 Apra Harbor 107
Table 1.3-122: Average Daily Traffic for Major Roadways in Apra Harbor Project

Section under Alternative 3 107
Table 1.3-123: Screening Analysis Locations — Apra Harbor, Alternative 3 108
Table 1.3-125: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 3 108

Table 1.3-126: Estimated Construction Emission Burden — Apra Harbor, Alternative 3 108
Table 1.3-128: Average Daily Traffic for Major Roadways in South Project Section

under Alternative 3 109
Table 1.3-129: Screening Analysis Locations — South, Alternative 3 110
Table 1.3-130: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — South,

Alternative 3 110
Table 1.3-131: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — South,

Alternative 3 110
Table 1.3-132: Estimated Construction Emission Burden — South, Alternative 3 111
Table 1.3-134: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 8, North Region 112
Table 1.3-135: Average Daily Traffic for Major Roadways in North Project Section

under Alternative 8 112
Table 1.3-136: Screening Analysis Locations — North, Alternative 8 113
Table 1.3-137: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — North,

Alternative 8 113
Table 1.3-138: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — North,

Alternative 8 114
Table 1.3-139: Estimated Construction Emission Burden — North, Alternative 8 114
Table 1.3-140: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 8, Central Region 115
Table 1.3-141: Average Daily Traffic for Major Roadways in Central Project Section

under Alternative 8 115
Table 1.3-142: Screening Analysis Locations — Central, Alternative 8 116
Table 1.3-143: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Central,

Alternative 8 117
Table 1.3-144: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Central,

Alternative 8 117
Table 1.3-145: Estimated Construction Emission Burden — Central, Alternative 8 117

Appendix | I-xiii Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-147: Average Daily Traffic for Major Roadways in Apra Harbor Project

Section under Alternative 8 118
Table 1.3-148: Screening Analysis Locations — Apra Harbor, Alternative 8 119
Table 1.3-149: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 8 119
Table 1.3-150: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — Apra Harbor,

Alternative 8 119

Table 1.3-151:Estimated Construction Emission Burden — Apra Harbor, Alternative 8 120
Table 1.3-152: Estimated Project Related Impacts Compared to Cancer Risk Threshold

and Hazard Index, Alternative 8, South Region 120
Table 1.3-153: Average Daily Traffic for Major Roadways in South Project Section

under Alternative 8 121
Table 1.3-154: Screening Analysis Locations — South Region, Alternative 8 121
Table 1.3-155: Predicted Worst-Case 1-Hour CO Concentrations (ppm) — South Region,

Alternative 8 121
Table 1.3-156: Predicted Worst-Case 8-Hour CO Concentrations (ppm) — South Region,

Alternative 8 121
Table 1.3-157: Estimated Construction Emission Burden — South, Alternative 8 122

Table 1.3-158: Marine Corps Construction Equipment Emissions — Airfield / North 132

Table 1.3-159: Marine Corps Van & Truck Emissions — Airfield / North 134
Table 1.3-160: Marine Corps Pavement Emissions — Airfield / North 134
Table 1.3-161: Marine Corps Total Construction Emissions — Airfield / North 134
Table 1.3-163: Marine Corps Van & Truck Emissions — Main Cantonment / North and

Central 136
Table 1.3-164: Marine Corps Pavement Emissions — Main Cantonment / North and

Central 136
Table 1.3-165: Marine Corps Total Construction Emissions — Main Cantonment / North

and Central 136
Table 1.3-167: Marine Corps Van & Truck Emissions — Waterfront / Apra Harbor 140
Table 1.3-168: Marine Corps Pavement Emissions — Waterfront / Apra Harbor 140

Table 1.3-169: Marine Corps Total Construction Emissions — Waterfront / Apra Harbor 140

Table 1.3-170: Marine Corps Construction Equipment Emissions — Training / South &
North 140

Table 1.3-171: Marine Corps Van & Truck Emissions — Training / South & North 141
Table 1.3-172: Marine Corps Total Construction Emissions — Training / South & North 141
Table 1.3-174: Guam Military Relocation Truck Emissions - Firing Training Option A /

Central 142
Table 1.3-175: Guam Military Relocation Pavement Emissions - Firing Training Option
A/ Central 143

Appendix | I-xiv Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-176: Guam Military Relocation Total Construction Emissions - Firing

Training Option A / Central 143
Table 1.3-177: Guam Military Relocation Construction Equipment Emissions - Firing

Training Option B / Central 143
Table 1.3-178: Guam Military Relocation Van & Truck Emissions - Firing Training

Option B/ Central 144
Table 1.3-179: Guam Military Relocation Pavement Emissions - Firing Training Option

B / Central 144
Table 1.3-180: Guam Military Relocation Total Construction Emissions - Firing

Training Option B / Central 145
Table 1.3-181: Guam Military Relocation Construction Equipment Emissions - C3 &

Non Firing Training / North & Central 145
Table 1.3-182: Guam Military Relocation Van & Truck Emissions - C3 & Non Firing

Training / North & Central 146
Table 1.3-183: Guam Military Relocation Pavement Emissions - C3 & Non Firing

Training / North & Central 146
Table 1.3-184: Guam Military Relocation Total Construction Emissions - C3 & Non

Firing Training / North & Central 146
Table 1.3-185: CNMI Construction Equipment Emissions - Alternatives 1 and 2 147
Table 1.3-186: CNMI Van & Truck Emissions - Alternatives 1 and 2 148
Table 1.3-187: CNMI Pavement Emissions - Alternatives 1 and 2 148
Table 1.3-188: CNMI Total Construction Emissions - Alternatives 1 and 2 148
Table 1.3-189: Aircraft Carrier Berthing Construction Equipment Emissions —

Alternative 1 and Alternative 2 - Apra Harbor 149
Table 1.3-191: Aircraft Carrier Berthing Van &Truck Emissions — Alternative 1 and

Alternative 2 — Apra Harbor 150
Table 1.3-192Aircraft Carrier Berthing (Dredging) Van &Truck Emissions — Alternative

1 and Alternative 2 — Apra Harbor 151
Table 1.3-193: Aircraft Carrier Berthing Pavement Emissions — Alternative 1 and

Alternative 2 — Apra Harbor 151
Table 1.3-194: Aircraft Carrier Berthing Total Construction Emissions — Alternative 1

and Alternative 2 — Apra Harbor 151
Table 1.3-195: AMDTF Construction Equipment Emissions — Alternative 1 - North 152
Table 1.3-196: AMDTF Van & Truck Emissions — Alternative 1 - North 153
Table 1.3-197: AMDTF Pavement Emissions — Alternative 1 - North 153
Table 1.3-198: AMDTF Total Construction Emissions — Alternative 1 - North 153
Table 1.3-199: AMDTF Construction Equipment Emissions —Alternative 2 —Central 154
Table 1.3-200: AMDTF Van & Truck Emissions —Alternative 2 —Central 155
Table 1.3-201: AMDTF Pavement Emissions —Alternative 2 —Central 155

Appendix | I-xv Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-202: AMDTF Total Construction Emissions —Alternative 2 —Central 155
Table 1.3-203: AMDTF Construction Equipment Emissions — Alternative 3 - North 156
Table 1.3-204: AMDTF Van & Truck Emissions — Alternative 3 - North 157
Table 1.3-205: AMDTF Pavement Emissions — Alternative 3 - North 157
Table 1.3-206: AMDTF Total Construction Emissions — Alternative 3 - North 157
Table 1.3-207: AMDTF Construction Equipment Emissions — Alternative 3 - Central 158
Table 1.3-208: AMDTF Van & Truck Emissions — Alternative 3 - Central 158
Table 1.3-209: AMDTF Total Construction Emissions — Alternative 3 - Central 159
Table 1.3-210: Utilities Construction Equipment Emissions —Power Basic Alternative 1159
Table 1.3-211: Utilities Van & Truck Emissions - Power Basic Alternative 1 160
Table 1.3-212: Utilities Total Construction Emissions - Power Basic Alternative 1 160

Table 1.3-213: Utilities Construction Equipment Emissions —Potable Basic Water
Alternative 1 160

Table 1.3-214: Utilities Van & Truck Emissions —Potable Basic Water Alternative 1 161

Table 1.3-215: Utilities Total Construction Emissions - Potable Basic Water Alternative
1 162

Table 1.3-216: Utilities Construction Equipment Emissions — Potable Basic Water
Alternative 2 162

Table 1.3-217: Utilities Van & Truck Emissions - Potable Basic Water Alternative 2 163
Table 1.3-218: Utilities Total Construction Emissions - Potable Basic Water Alternative

2 163
Table 1.3-219: Utilities Construction Equipment Emissions - Wastewater Basic

Alternative 1a and 1b 163
Table 1.3-220: Utilities Van & Truck Emissions - Wastewater Basic Alternative 1a and

1b 164
Table 1.3-221: Utilities Total Construction Emissions - Wastewater Basic Alternative 1la

and 1b 164
Table 1.3-222: Utilities Construction Equipment Emissions —Solid Waste Basic

Alternative 1 / Apra Harbor 164
Table 1.3-223: Utilities Van & Truck Emissions —Solid Waste Basic Alternative 1/ Apra

Harbor 165
Table 1.3-224: Utilities Total Construction Emissions - Solid Waste Basic Alternative 1

/ Apra Harbor 165
Table 1.3-225: Utilities Construction Equipment Emissions - Solid Waste Basic

Alternative 1/ Layon 165
Table 1.3-226: Utilities Van & Truck Emissions - Solid Waste Basic Alternative 1/

Layon 166
Table 1.3-227: Utilities Total Construction Emissions - Solid Waste Basic Alternative 1

/ Layon 166

Appendix | I-xvi Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-228: Roadway Projects Estimated Construction Emission Burden — North,

Alternative 1 166
Table 1.3-229: Roadway Projects Estimated Construction Emission Burden — Central,
Alternative 1 167
Table 1.3-230: Roadway Projects Estimated Construction Emission Burden — Apra
Harbor, Alternative 1 167
Table 1.3-231: Roadway Projects Estimated Construction Emission Burden — South,
Alternative 1 167
Table 1.3-232: Roadway Projects Estimated Construction Emission Burden — North,
Alternative 2 167
Table 1.3-233: Roadway Projects Estimated Construction Emission Burden — Central,
Alternative 2 168
Table 1.3-234: Roadway Projects Estimated Construction Emission Burden — Apra
Region, Alternative 2 168
Table 1.3-235: Roadway Projects Estimated Construction Emission Burden — South,
Alternative 2 168
Table 1.3-236: Roadway Projects Estimated Construction Emission Burden — North,
Alternative 3 169
Table 1.3-237: Roadway Projects Estimated Construction Emission Burden — Central,
Alternative 3 169
Table 1.3-238: Roadway Projects Estimated Construction Emission Burden — Apra
Harbor, Alternative 3 169
Table 1.3-239: Roadway Projects Estimated Construction Emission Burden — South,
Alternative 3 170
Table 1.3-240: Roadway Projects Estimated Construction Emission Burden — North,
Alternative 8 170
Table 1.3-241: Roadway Projects Estimated Construction Emission Burden — Central,
Alternative 8 170
Table 1.3-242: Roadway Projects Estimated Construction Emission Burden — Apra
Harbor, Alternative 8 171
Table 1.3-243: Roadway Projects Estimated Construction Emission Burden — South,
Alternative 8 171
Table 1.3-244: Collective Alternatives for Preferred Alternatives 172
Table 1.3-245: Annual Construction Emissions by EIS Volume and ROI — Preferred
Alternatives 174
Table 1.3-246: Guam Annual Construction Emissions by Volume and ROIs — Preferred
Alternatives 175
Table 1.3-247: Annual Operational Emissions by EIS VVolume and ROI — Preferred
Alternatives 175
Table 1.3-248: Guam Annual Operational Emissions — Preferred Alternatives 176

Appendix | I-xvii Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

Table 1.3-249: Guam Total Annual Construction and Operational Emissions Combined —

Preferred Alternatives 176
Table 1.3-250: Intersections Analyzed for CO Microscale Impact Analysis — Preferred

Alternatives 177
Table 1.3-251: De Minimis Emission Levels for Criteria Air Pollutants 179
Table 1.3-252: Aircraft Carrier Berthing Operational Emissions in Piti Nonattainment

Area 181
Table 1.3-253: Aviation Training Types 182

Table 1.3-254: Estimated Annual Training Sortie Activity in Military Flight Corridors,
Routes, or Tactical Navigation Area on Guam Based on Minimum Training

Requirements 183
Table 1.3-255: Estimated Annual Training Sortie Activity at Guam LZ Sites 183
Table 1.3-256: Annual Sortie-Ops by Training Airspace within Nonattainment Areas 184
Table 1.3-258: On Base Vehicle Emissions within Nonattainment Areas 185
Table 1.3-259: On Base Vehicle Annual Emissions within Nonattainment Areas 185

Table 1.3-260: Percentage of Main Cantoment Area in Tanguisson Nonattainment Area192

Table 1.3-261: Construction Emissions — Main Cantonment / Tanguisson Area 192
Table 1.3-262: Construction Equipment Emissions — Waterfront / Piti 192
Table 1.3-263: Van & Truck Emissions - Waterfront / Piti 193
Table 1.3-264: Total Construction Emissions - Waterfront / Piti 193
Table 1.3-265: Marine Corps Total Construction Emissions — Aircraft Carrier Berthing/

Alternative 1/ Apra Harbor 193
Table 1.3-266: Utility Total Construction Emissions - Power Basic Alternative 1/

Tanguisson 193
Table 1.3-267: Percentage Within Nonattainment Areas — Potable Basic Water

Alternative 1/ Piti &Tanguisson 193
Table 1.3-268: Utility Total Construction Emissions — Potable Basic Water Alternative 1

/ Piti &Tanguisson 194
Table 1.3-269: Utility Total Construction Emissions - Wastewater Basic Alternative 1la

and 1b / Tanguisson 194
Table 1.3-270: Preferred Alternatives SO2 Emissions — Tanguisson (TPY) 194
Table 1.3-271: Preferred Alternatives Total Annual SO2 Emissions — Tanguisson (TPY) 195
Table 1.3-272: Preferred Alternatives SO2 Emissions — Piti (TPY) 195
Table 1.3-273: Preferred Alternatives Total Annual SO2 Emissions — Piti (TPY) 195
Table 1.3-274: Preferred Alternatives CO2 Emissions Equivalents (TPY) 199

Appendix | I-xviii Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

LIST OF ACRONYMS GovGuam Government of Guam
GPA Guam Power Authority
gpd gallons per day
AFB Air Force Base gph gallons per hour
AFCEEAIr Force Center for Engineering and the Environmentgpm gallons per minute
AMDTF Air and Missile Defense Task Force GTR Ground Threat Reaction
APCR Air Pollution Control Regulations GUI graphical user interface
APCSRAIr Pollution Control Standards and Regulations
HIE Helicopter Insertion Extraction
BACT Best Available Control Technology HMMV High Mobility Multipurpose Vehicle
BMP Best Management Practices hr hour(s)
BOMBEX Bombing Exercise hp horsepower
Btu British Thermal Units HVAC heating, ventilation, and air-conditioning
BUMED Bureau of Medicine and Surgery
in inch(es)
C3 Command, Control and Communications INRMPIntegrated Natural Resources Management Plan
CAA Clean Air Act
CAAA Clean Air Act Amendment km kilometer(s)
CAL Confined Area Landing km? square Kilometer(s)
CEQ Council on Environmental Quality kph kilometers per hour
CFR Code of Federal Regulations kw kilowatt(s)
CM cubic meter kW/hr kilowatts per hour
CCN Command Code Numbers
CNMICommonwealth of the Northern Mariana Islands L liter
CO carbon monoxide LAER Lowest Achievable Emission Rate
CO, carbon dioxide Ib pound
CO,Eq carbon dioxide equivalents LF linear feet
CYy cubic yard LOS level of service
LNG Liquefied Natural Gas
DEIS Draft Environmental Impact Statement
DEG diesel electric generator m meter(s)
DEM digital elevation model m? square meter(s)
DEQ Department of Environmental Quality m® cubic meters()
DM Defensive Maneuvering M million
DoD Department of Defense MACG Marine Air Control Group Training
mg million gallons
EG Emission Guidelines mgd million gallons per day
EGU electrical generating unit MMBtu million Btu
EIS Environmental Impact Statement MMS Minerals Management Service
EO Executive Order mph miles per hour
EXT External Loads MSW Municipal Solid Waste
MSWLF Municipal Solid Waste Landfill Facility
FAA Federal Aviation Administration MW megawatts
FAM Familiarization and Instrument Flight
FCLP Field Carrier Landing Practice NAA Non-Attainment Areas
FEIS Final Environmental Impact Statement NAAQS National Ambient Air Quality Standards
FHWA Federal Highway Administration NCAR  National Center for Atmospheric Research
FSL Forecast Systems Laboratory NCEP National Center for Environmental Prediction
ft foot/feet NCTSNaval Computer and Telecommunications Station
ft? square foot/feet NDWWTPNorthern District Wastewater Treatment Plant
NEPA National Environmental Policy Act
ga gallon NESHAPs National Emission Standards for Hazardous
GCA Guam Code Annotated Air Pollutants
GCR General Conformity Rule NEW Net Explosive Weight
GEPA Guam Environmental Protection Agency NMOC non-methane organic compounds
GIS Geographic Information Systems NO, nitrogen dioxides

Appendix | I-xix Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

NO, nitrogen oxides
NOAANational Oceanic and Atmospheric Administration
NPDESNational Pollutant Discharge Elimination System

NSF New Source Review
NSPS New Source Performance Standards
NWF Northwest Field
03 ozone
OAQPS Office of Air Quality Planning and Standards
O&M Operations and Maintenance

ODMDS Ocean Dredged Material Disposal Site

Pb lead
PGUM Guam International Airport
PM particulate matter
ppm parts per million
ppmv parts per million by volume
PSD Prevention of Significant Deterioration
RTA Range Training Area
SIL Significant Impact Level
SIP State Implementation Plan
SLAMRAAM

Surface-Launched Advanced Medium-Range
Air-to-Air Missile

SO, sulfur dioxide
SRTM Shuttle Radial Topography Mission
TERF Terrain Flight
THAAD Terminal High Altitude Area Defense
TPY tons per year
TSP total suspended particles
u.s. United States
USEPA U.S. Environmental Protection Agency
UTM Universal Transverse Mercator
VMT vehicle miles traveled
VOC Volatile Organic Compound
WGS World Geodetic System
WWTP Wastewater Treatment Plant

Appendix | I-xx Air Impact Study



Guam and CNMI Military Relocation Final EIS (July 2010)

1. Introduction

This report focuses on air quality issues associated with the proposed United States (U.S.) Marine Corps
Relocation to Guam and the Commonwealth of the Northern Mariana Islands (CNMI). The overall
proposed action includes components involving the U.S. Marine Corps (Marine Corps or Marines), the
U.S. Navy (Navy), and the U.S. Army (Army). The three main components of the proposed action are
briefly stated as follows:

1. Marine Corps. (a) Develop and construct facilities and infrastructure within Guam and the CNMI
to meet the Marine Corps’ living, training, and readiness requirements. (b) Relocate
approximately 8,600 Marines and their 9,000 dependents from Okinawa to the Mariana Islands
(Marianas) while concurrently increasing the civilian support workforce by approximately 1,700.
(c) Conduct and support training and operations for the relocated Marines.

2. Navy. Construct a new deep-draft wharf with shoreside infrastructure improvements creating the
capability to support a transient nuclear aircraft carrier and carrier strike group (CSG) in Apra
Harbor, Guam.

4. Army. (a) Develop facilities and infrastructure on Guam to allow an Army AMDTF to protect
Guam from potential ballistic missile attacks. (b) Relocate approximately 600 military personnel,
900 dependents, and 100 civilian support workforce to Guam.

Potential air quality effects on Guam would occur from construction and operational activities associated
with project alternatives that are being evaluated for the proposed development on and around Guam that
are described in detail in the Guam and Commonwealth of the Northern Marianas (CNMI) Military
Relocation Environmental Impact Statement (EIS) (U.S. Navy and Joint Guam Program Office). The EIS
provides further information on some components of the proposed action that are not discussed in detail
in this study. Only portions of the air impact study that are relevant to the Final EIS are included in this
appendix. Volumes 2-7 of the EIS discuss the following components of the proposed action:

* Volume 2: Marine Corps Relocation — Guam

* Volume 3: Marine Corps Relocation — CNMI

* Volume 4: Aircraft Carrier Berthing

* Volume 5: Army Air and Missile Defense Task Force

* Volume 6: Related Actions — Utilities and Roadway Projects

* Volume 7: Mitigation, Summary of Impacts, and Cumulative Impacts
Volume 6 in particular uses many of the analyses contained in this study to determine air quality
emissions associated with utilities (major and minor stationary sources) and roadway (mobile sources)

projects. Construction and operational elements that would generate air quality emissions are included in
all volumes of the EIS. Regional emissions under all the preferred alternatives are covered in Volume 7.

Air quality can be affected by air pollutants produced by mobile sources, such as vehicular traffic,
aircraft, or non-road equipment used for construction activities, and by fixed or immobile facilities,
referred to as “stationary sources.” Stationary sources can include combustion and industrial stacks and
exhaust vents. This study is organized as follows:

» Chapter 1: Introduction. States the purpose of and need for the proposed action and presents the
organization of the report.
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» Chapter 2: Air Quality Standards and Regulations. Discusses U.S. national, Guam, and CNMI air
quality standards and regulations and their application to the proposed action.

» Chapter 3: Air Impact Analysis. This chapter contains the analyses performed for this study. It is
divided into the following sections:

Major sources. Summarizes regulations for stationary sources of air emissions and evaluates
air quality impacts of major power generation facilities under the power alternative.

Minor stationary sources. Evaluates air quality impacts from additional wastewater treatment
and solid waste disposal associated with the proposed action under the preferred alternative,
including odor impacts from wastewater treatment.

Mobile sources. Examines potential air quality impacts associated with mobile sources (e.g.,
on-road vehicle operations and roadway construction) on a micro-scale (local) and meso-
scale (regional) basis.

Construction activity emissions. Describes various construction activities associated with
different components of the proposed action and how associated air emissions were estimated
for components such as buildings, equipment, vehicles, and asphalt curing. Constructions
estimates for all parts of the proposed action are referenced.

Regional emissions under preferred alternatives. Discusses and provides references to the
summary impact to air quality resources if all of the proposed actions were implemented
concurrently.

CAA general conformity applicability analysis. Describes conformity regulations and how
they apply to the proposed action.

» Chapter 4: References.
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2. Air Quality Standards and Regulations

Air quality can be affected by air pollutants produced by mobile sources, such as vehicular traffic,
aircraft, or non-road equipment used for construction activities, and by fixed or immobile facilities,
referred to as “stationary sources.” Stationary sources can include combustion and industrial stacks and
exhaust vents. Potential air quality effects on Guam would occur from construction and operational
activities associated with project alternatives that are being evaluated for the proposed development on
and around Guam. The proposed action also includes relocation of some United States Marine Corps
(Marine Corps) training operations to the CNMI, which are considered separately from Guam due to the
geographic distance.

2.1 NATIONAL AMBIENT AIR QUALITY STANDARDS

The U.S. Environmental Protection Agency (USEPA), under the requirements of the 1970 Clean Air Act
(CAA), as amended in 1977 and 1990 (Clean Air Act Amendments [CAAA]), has established National
Ambient Air Quality Standards (NAAQS) for six contaminants, referred to as criteria pollutants (40 Code
of Federal Regulations [CFR] 50). These six criteria pollutants are:

s Carbon monoxide (CO)
» Nitrogen dioxide (NO,)
» Ozone (O3), with nitrogen oxides (NO,) and volatile organic compounds (VOCs) as precursors

» Particulate matter (PMyo—Iless than 10 microns in particle diameter; PM,s—Iess than 2.5 microns
in particle diameter)

* Lead (Pb)
»  Sulfur dioxide (SO,)

Table 1.2-1 presents a description of the criteria pollutants and their effects on public health and welfare.

The NAAQS are comprised of primary and secondary standards. The primary standards were established
to protect human public health. Typical sensitive land uses and associated sensitive receptors protected by
the primary standards include publicly accessible areas, such as residences, hospitals, libraries, churches,
parks, playgrounds, and schools. The secondary standards were established to protect the environment,
including plants and animals, from adverse effects associated with pollutants in the ambient air.

The Guam Air Pollution Control Standards and Regulations, under Section 1103.2, contain the Guam
Ambient Air Quality Standards (GAAQS), which are equivalent to the NAAQS. Table I. presents the
NAAQS and the GAAQS.

The CNMI Air Pollution Control Regulations require compliance with NAAQS and permitting for
stationary sources of air emissions. The CNMI Division of Environmental Quality (DEQ) reviews air
permit applications and issues air permits for stationary sources.

The air emissions that may result from the proposed action are addressed in this study for all criteria
pollutants with the exception of lead. Lead emissions have been reduced significantly over years as a
result of federal programs to control vehicle emissions by eliminating the use of lead-containing fuel.
Ozone is a regional pollutant which normally is not addressed on a project basis; however, its precursor’s
emissions (NO, and VOCs) are quantified in this study.
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Table 1.2-1: Criteria Pollutants - Sources and Impacts

Pollutants and Their Sources

Health and Environmental Impacts

Ozone (Os): a gas composed of three oxygen atoms. It is not
usually emitted directly into the air, but is created at ground level
by a chemical reaction between oxides of nitrogen (NO,) and
volatile organic compounds (VOC) in the presence of heat and
sunlight. Ground-level Oszis known as smog. O3 has the same
chemical structure whether it occurs miles above the earth or at
ground level and can have positive or negative effects,
depending on its location in the atmosphere. Most O3 (about
90%) occurs naturally in the stratosphere approximately 10 to 30
miles above the earth’s surface it forms a layer that protects life
on earth by absorbing most of the biologically damaging
ultraviolet sunlight. In the earth’s lower atmosphere, ozone
comes into direct contact with living organisms. High levels of
ground-level ozone can cause toxic effects, detailed in the
adjacent column.

VOC + NOx + Heat + Sunlight = Os: Motor vehicle exhaust and
industrial emissions, gasoline vapors, and chemical solvents are
some of the major sources of NOy and VOC that help to form Os.
Sunlight and hot weather cause ground-level O; to form in
harmful concentrations in the air. As a result, it is considered an
air pollutant, particularly in summer. Many urban areas tend to
have high levels of Os, but even rural areas are also subject to
increased Os levels because wind carries Oz and associated
pollutants hundreds of miles away from their original sources.

Health Problems:

O; can irritate lung airways and cause inflammation much like
sunburn. Other symptoms include wheezing, coughing, pain
when taking a deep breath, and breathing difficulties during

exercise or outdoor activities. People with respiratory problems
are most vulnerable, but even healthy people that are active

outdoors can be affected when Oj; levels are high.

Repeated exposure to O3 pollution for several months may
cause permanent lung damage. Anyone who spends time
outdoors in the summer is at risk, particularly children and other
people who are active outdoors.

Even at very low levels, ground-level O triggers a variety of
health problems including aggravated asthma, reduced lung
capacity, and increased susceptibility to respiratory illnesses like
pneumonia and bronchitis.

Plant and Ecosystem Damage:

Ground-level Oj interferes with the ability of plants to produce
and store food, which makes them more susceptible to disease,
insects, and harsh weather.

0O; damages the leaves of trees and other plants, injuring them
and impacting the appearance of cities, national parks, and
recreation areas.

O3 reduces crop and forest yields and increases plant
vulnerability to disease, pests, and harsh weather.

Carbon Monoxide (CO): a colorless, odorless gas that is formed
when carbon in fuel is incompletely burned. It is a component of
motor vehicle exhaust, which contributes about 56 % of all CO
emissions nationwide. Nonroad engines and vehicles (such as
construction equipment and boats) contribute about 22 % of all
CO emissions nationwide. Higher levels of CO generally occur in
areas with heavy traffic congestion. In cities, 85 to 95 % of all CO
emissions may come from motor vehicle exhaust. Other sources
of CO emissions include industrial processes (e.g., metals
processing and chemical manufacturing), residential wood
burning, and natural sources such as forest fires. Woodstoves,
gas stoves, cigarette smoke, and unvented gas and kerosene
space heaters are sources of CO indoors. The highest levels of
CO in the outside air typically occur during the colder months of
the year when inversion conditions are more frequent. The air
pollution becomes trapped near the ground beneath a layer of
warm air.

Health Problems:

CO can cause harmful health effects by reducing oxygen
delivery to the body’s organs (e.g., heart, brain) and tissues.

Cardiovascular Effects — The health threat from lower levels
of CO is most serious for those who suffer from heart disease
(e.g., clogged arteries, congestive heart failure). For a person
with heart disease, a single exposure to CO at low levels may
cause chest pain and reduce their ability to exercise;
repeated exposures may contribute to other cardiovascular
effects.

e Central Nervous System Effects — Even healthy people can

be affected by high levels of CO. People who breathe high
levels of CO can develop vision problems, reduced ability to
work or learn reduced manual dexterity, and difficulty
performing complex tasks. At extremely high levels, CO is
poisonous and can cause death.

e Smog — CO contributes to the formation of smog (ground-

level O3), which can trigger serious respiratory problems.
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Pollutants and Their Sources

Health and Environmental Impacts

Sulfur Dioxide (SO,): SO, belongs to the family of sulfur oxide
gases (SOy). These gases dissolve easily in water. Sulfur is
prevalent in raw materials, including crude oil, coal, and ore that
contains common metals like aluminum, copper, zinc, lead, and
iron. SOy gases are formed when fuel containing sulfur, such as
coal and oil, is burned, when gasoline is extracted from oil, or
when metals are extracted from ore. SO, dissolves in water
vapor to form acid, and interacts with other gases and patrticles
in the air to form sulfates and other products that can be harmful
to people and their environment.

Over 65 % of SO, released to the air, or more than 13 million
tons per year, comes from electric utilities, especially those that
burn coal. Other sources of SO, are industrial facilities that
derive their products from raw materials like metallic ore, coal,
and crude oil, or that burn coal or oil to produce process heat.
Examples are petroleum refineries, cement manufacturing, and
metal processing facilities. Also, locomotives, large ships, and
some nonroad diesel equipment currently burn high sulfur fuel
and release SO, emissions to the air in large quantities.

SO, causes a wide variety of health and environmental impacts
because of the way it reacts with other substances in the air.
Particularly sensitive groups include people with asthma who are
active outdoors, and children, the elderly, and people with heart
or lung disease.

Health Problems:

e Respiratory Effects from Gaseous SO, - High levels of
SO, in the air can cause temporary breathing difficulty for
people with asthma who are active outdoors. Longer-term
exposures to high levels of SO, gas and particles cause
respiratory illness and aggravate existing heart disease.

e Respiratory Effects from Sulfate Particles - SO, reacts
with other chemicals in the air to form tiny sulfate particles.
When these are breathed, they gather in the lungs and are
associated with increased respiratory symptoms and disease,
difficulty in breathing, and premature death.

Plant and Ecosystem Damage:

e Acid Rain - SO, and NO react with other substances in the
air to form acids, which fall to earth as rain, fog, snow, or dry
particles. Some may be carried by the wind for hundreds of
miles.

e Plant and Water Damage - Acid rain damages forests and
crops, changes the makeup of soil, and makes lakes and
streams acidic and unsuitable for fish and other aquatic life.
Continued exposure over a long time changes the community
of plants and animals in an ecosystem.

Visibility Impairment:

e Haze occurs when light is scattered or absorbed by particles
and gases in the air. Sulfate particles are the major cause of
reduced visibility in many parts of the United States.

Aesthetic Damage:

e SO, accelerates the decay of building materials and paints,
including irreplaceable monuments, statues, and sculptures
that are part of our cultural heritage

Nitrogen Oxides (NOy): the generic term for a group of highly
reactive gases, all of which contain nitrogen and oxygen in
varying amounts. Many of the NOy are colorless and odorless.
However, one common pollutant, NO,, along with particles in the
air can often be seen as a reddish-brown layer over many urban
areas.

NO form when fuel is burned at high temperatures, as in a
combustion process. The primary sources of NOy are motor
vehicles, electric utilities, and other industrial, commercial, and
residential sources that burn fuels.

NOy causes a wide variety of health and environmental impacts
because of various compounds and derivatives in the family of

NOy, including NO,, nitric acid, nitrous oxide, nitrates, and nitric
oxide.

Health Problems:

e Ground-level O; (smog) is formed when NO, and volatile
organic compounds (VOCSs) react in the presence of heat and
sunlight. Children, people with lung diseases (e.g., asthma),
and people who work or exercise outside are susceptible to
adverse effects such as damage to lung tissue and reduction
in lung function. O3 can be transported by wind currents and
cause health impacts far from original sources. Millions of
Americans live in areas that do not meet the health standards
for ozone.

e Particles - NOy reacts with ammonia, moisture, and other
compounds to form nitric acid and related particles. Human
health concerns include effects on breathing and the
respiratory system, damage to lung tissue, and premature
death. Small particles penetrate deeply into sensitive parts of
the lungs and can cause or worsen respiratory diseases such
as emphysema and bronchitis, and aggravate existing heart
disease.

e Toxic Chemicals - In the air, NOy reacts readily with
common organic chemicals and even Og, to form a wide
variety of toxic products. Examples of these chemicals
include the nitrate radical, nitroarenes, and nitrosamines.
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Pollutants and Their Sources

Health and Environmental Impacts

Plant and Ecosystem Damage:

e Acid Rain - NOx and sulfur dioxide react with other
substances in the air to form acids that fall to earth as rain,
fog, snow or dry particles, which can be carried by wind for
hundreds of miles. Acid rain causes lakes and streams to
become acidic and unsuitable for many fish and other aquatic
life.

e Water Quality Deterioration - Increased nitrogen loading in
water bodies, particularly coastal estuaries, upsets the
chemical balance of nutrients used by aquatic plants and
animals. Additional nitrogen accelerates "eutrophication,"
which leads to oxygen depletion and reduces fish and
shellfish populations.

e Global Warming - One of the NOy, nitrous oxide, is a
greenhouse gas. It accumulates in the atmosphere with other
greenhouse gasses causing a gradual rise in the earth’s
temperature. This leads to increased risks to human health, a
rise in sea level, and other adverse changes to plant and
animal habitat.

Visibility Impairment:

¢ Nitrate particles and nitrogen dioxide can block the
transmission of light, reducing visibility in urban areas and on
a regional scale in other areas.

Aesthetic Damage:

e Acid rain damages cars, buildings and historical monuments.

Particulates (PMjo and PM;s): Particulate matter (PM) is the
term for particles found in the air, including dust, dirt, soot,
smoke, and liquid droplets. Particles can be suspended in the air
for long periods of time. Some patrticles are large or dark enough
to be seen as soot or smoke. Others are so small that
individually they can only be detected with an electron
microscope.

Some particles are directly emitted into the air. They come from
a variety of sources such as cars, trucks, buses, factories,
construction sites, tilled fields, unpaved roads, stone crushing,
and burning of wood. Other particles may be formed in the air
from the chemical change of gases. They are indirectly formed
when gases from burning fuels react with sunlight and water
vapor. These can result from fuel combustion in motor vehicles,
at power plants, and in other industrial processes.

Health Problems:
e Many scientific studies have linked breathing PM to a series
of significant health problems, including:
— Aggravated asthma.
— Increases in respiratory symptoms (e.g., coughing;
difficult or painful breathing etc.)
—  Chronic bronchitis.
—  Decreased lung function.
—  Premature death.
Plant and Ecosystem Damage:

e Particle matter can be carried over long distances by wind,
settling on ground or water. The effects of this atmospheric
deposition include:

- Contributing to acidification of water bodies.

—  Changing the nutrient balance in coastal waters and
large river basins.

—  Depleting the nutrients in soil.
- Damaging sensitive forests and farm crops.

Visibility impairment:

e PMis the major cause of reduced visibility (haze) in parts of
the United States.

Aesthetic damage:

e Soot, a type of PM, stains and damages stone and other
materials, including culturally important objects such as
monuments and statues.

Source: USEPA (August 2003)
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2.2 ATTAINMENT STATUS AND AREA CLASSIFICATION

Areas where concentration levels are below the NAAQS for a criteria pollutant are designated as being in
“attainment.” Areas where a criteria pollutant level equals or exceeds the NAAQS are designated as being
in “nonattainment.” Based on the severity of the pollution problem, nonattainment areas are categorized
as marginal, moderate, serious, severe, or extreme. Where insufficient data exist to determine an area’s
attainment status, it is designated as either unclassifiable or in attainment.

Components of the proposed action would occur in various locations on Guam. Many of the areas where
the actions are proposed are currently designated as attainment areas for all criteria pollutants. There are
two areas on Guam that are designated as attainment areas for CO, NO,, Os, PM, and Pb, but are
designated as nonattainment areas for SO,, as follows (Figure 1.2-1, Guam SO, Nonattainment Areas):

 Piti: Portion of Guam within a 3.5- kilometers (km) (2.2-mile) radius of the Piti Power Plant

» Tanguisson: Portion of Guam within a 3.5-km (2.2-mile) radius of the Tanguisson Power Plant
Pursuant to Section 325(a) of the CAA and a petition submitted by the Governor of Guam on February
11, 1997, the EPA conditionally exempts Guam power plants from certain CAA requirements including

using low sulfur fuel requirement. Such low sulfur fuel exemption is also applicable to Guam highway
diesel vehicles (USEPA, 2000).
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Table 1.2-2: National and Guam Ambient Air Quality Standards

Pollutant and Averaging Time Primary Standard Secondary Standard
Carbon Monoxide:

8-Hour Concentration 9 ppm (10,000 pg/m°) None

1-Hour Concentration® 35 ppm (40,000 pg/m®)

Nitrogen Dioxide:

Annual Arithmetic Mean 0.053 ppm (100 pg/m®) Same as Primary
Ozone

8-Hour Average2 0.075 ppm Same as Primary
Particulate Matter:

PMyq

24-Hour Average® 150 pg/m® Same as Primary
PM2s

Annual Arithmetic Mean® 15 pg/m?® Same as Primary
24-Hour Average® 35 ug/m?® Same as Primary
Lead:

Quarterly Average 1.5 pg/m® Same as Primary
Rolling 3-Month Average’ 0.15 pg/m® Same as Primary
Sulfur Dioxide:

Annual Arithmetic Mean® 0.03 ppm

24-Hour Maximum®® 0.14 ppm

3-Hour Maximum® 0.5 ppm (1,300 pg/m®)
1-Hour Average’ 0.075 ppm

Notes: 1. Not to be exceeded more than once a year

2. To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations measured
at each monitor within an area over each year must not exceed 0.075 ppm.

3. PMyy - particulate matter diameter of 10 microns or less; PM, s - particulate matter diameter of 2.5
4. Not to be exceeded more than once per year on average over 3 years.

5. To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple
community-oriented monitors must not exceed 15.0 ug/m°.

6. To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented monitor
within an area must not exceed 35 pg/m?®.

7. Final rule signed October 15, 2008.
8 Revoked on June 2, 2010.
° Standard attained when the 99" percentile of daily highest level over 3 years is below 0.075 ppm.

Sources: 40 CFR 50 and Guam Air Pollution Control Standards and Regulations.
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Guam SO, Nonattainment Areas

O Nonattainment Area Boundary 1 0 1 Miles ‘.
1]
2 0 2 Kilometers !
J
Figure 1

Figure 1.2-1: Guam SO2 Nonattainment Areas
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Both areas are designated nonattainment for SO, as a result of monitored and modeled exceedances in the
1970s. Since that time, changes have been made to these power generation facilities. In accordance with
40 CFR Parts 80 and 86, both plants were rebuilt, upgrading their emission controls in the 1990s. Based
on these improvements, Guam has submitted a redesignation request to USEPA. The pending
redesignation request shows that the Piti power plant is now in attainment. The Tanguisson power plant is
relatively far from sensitive land use areas. In addition, as both plants are located on the western side of
the island and the trade winds blow persistently from east-to-west (Volume 2, Section 5.1.1.5), the impact
of the SO, emissions on the people of Guam from the power plants is reduced. Mobile sources, such as
cars, are a minor contributor to SO, emissions.

However, on June 3, 2010 USEPA issued a new a final new health standard for SO, setting the one-hour
SO, health standard at 75 parts per billion (ppb), a level designed to protect against short-term exposures
ranging from five minutes to 24 hours. USEPA revokes the previous 24-hour and annual SO, health
standards. The attainment designation based on the new standard is anticipated to occur in 2012.

On CNMI, except for power generating facilities, there are no significant sources of air emissions
resulting from the components of the proposed action on Tinian. However, military training vessels, on-
road vehicles, and open burnings are sources of emissions that contribute to the existing ambient air
quality background conditions at Tinian. While there are no air monitoring stations on Tinian, it can be
assumed that ambient air quality is good and in compliance with air quality standards given the small
number of emission sources on the island and that the island is currently designated as an attainment area
for all criteria pollutants.

2.3 CLEAN AIR ACT GENERAL CONFORMITY

The 1990 amendments to the CAA require federal agencies to ensure that their actions conform to the
appropriate state implementation plan (SIP) in a nonattainment area. The SIP is a plan that provides for
implementation, maintenance, and enforcement of the NAAQS, and it includes emission limitations and
control measures to attain and maintain the NAAQS. Conformity to a SIP, as defined in the CAA, means
conformity to a SIP’s purpose of reducing the severity and number of violations of the NAAQS to
achieve attainment of such standards. The federal agency responsible for an action is required to
determine if its action conforms to the applicable SIP.

The USEPA has developed two sets of conformity regulations, and federal actions are appropriately
differentiated into transportation projects and non-transportation-related projects:

» Transportation projects are governed by the “transportation conformity” regulations (40 CFR
Parts 51 and 93), which became effective on December 27, 1993 and were revised on August 15,
1997.

* Non-transportation projects are governed by the “general conformity” regulations (40 CFR Parts
6, 51 and 93) described in the final rule for Determining Conformity of General Federal Actions
to State or Federal Implementation Plans that was published in the Federal Register on November
30, 1993. The General Conformity Rule (GCR) became effective January 31, 1994 and was
revised on March 24, 2010.

As the proposed action is a non-transportation project and would potentially involve activities in the Piti
and Tanguisson SO, nonattainment areas, the GCR applies to the proposed activities within the
nonattainment areas. Therefore, a conformity analysis is required.
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2.4 AIR TOXICS AND MOBILE SOURCE AIR TOXICS

In addition to the criteria pollutants, the CAA also lists 188 air toxics, known as hazardous air pollutants
(HAPs). Toxic air pollutants include a number of substances that are known or suspected to cause cancer
or other health effects in humans when they are exposed to certain levels of the pollutants. The CAA
authorizes USEPA to characterize and control emissions of these pollutants. However, unlike the criteria
pollutants, the ambient air quality standards have not been established for the majority of the air toxics by
USEPA.

For air toxic pollutants, USEPA has identified a group of 21 air toxics as mobile-source air toxics, among
which a total of seven air toxics are considered the priority Mobile Source Air Toxics (MSATS). These
seven pollutants are: naphthalene, acrolein, benzene, 1-3 butadiene, formaldehyde, polycyclic organic
matter (POM) and diesel particulate matter plus diesel exhaust organic gases (DPM+DEOG).

As part of the National Environmental Policy Act (NEPA) process, air toxics require review and
evaluation as they could affect the quality of the human environment. The Federal Highway
Administration (FHWA) issued an Interim Guidance Update (FWHA 2009) regarding MSAT analysis for
NEPA documentation. In this guidance the FHWA developed a tiered approach, which includes the
following three levels:

» Tier 1 — No analysis for projects with no potential for meaningful MSAT effects. These projects
include:

— Projects qualifying as a categorical exclusion under 23 CFR 771.117(c)

— Projects exempt under the CAA Conformity Rule under 40 CFR 93.126

—  Other projects with no meaningful impacts on traffic volumes or vehicle mix
» Tier 2 — Qualitative analysis for projects with low potential MSAT effects

» Tier 3 — Quantitative analysis to differentiate alternatives for projects with higher potential
MSAT effects. These projects include:

— Projects that would create or significantly alter a major intermodal freight facility that has the
potential to concentrate high levels of diesel PM in a single location

— Projects that would create new or add significant capacity to urban highways, such as
interstates, urban arterials, or urban collector-distribution routes with traffic volumes where
the average annual daily traffic is projected to be in the range of 140,000 to 150,000 vehicles
or greater by the design year

— Projects located in proximity to populated areas or in rural areas, in proximity to
concentrations of sensitive populations (i.e., schools, nursing homes, hospitals).

Using this methodology, an initial MSAT analysis for this project indicated that it would have a low
potential for MSAT effects (i.e., Tier 2) and would require only a qualitative analysis (Parsons
Brinkerhoff 2010).

However, a quantitative MSAT analysis based on the methodology described in the research report
“Analyzing, Documenting, and Communicating the Impacts of Mobile Source Air Toxic Emissions in the
NEPA Process” prepared for the American Association of State Highway and Transportation Officials
(AASHTO) (ICF International 2007) was performed for the EIS given the unusual scale of the proposed
relocation as compared to other Navy actions, and to accommodate USEPA’s request as part of the NEPA
disclosure process. This additional MSAT analysis (Parsons Brinkerhoff 2010) is summarized in
Attachment B.
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Based on the AASHTO report, a microscale MSAT analysis was performed at the worst-case congested
intersections, as requested by USEPA. This analysis consists of:

» Local microscale sites (congested intersections)

* MSAT emission factors estimated using USEPA’s Mobile6 program (Input parameters to
accurately model MSATSs were determined through consultation with FHWA and USEPA)

o CAL3QHC dispersion modeling conducted using maximum potential adverse effect meteorology
to estimate 1-hour concentrations of each MSAT, which were then used to estimate acute (short-
term) impacts. One-hour values were converted, using conservative traffic and meteorological
persistence factors, to annual values in order to estimate annual impacts.

» Additional MSAT analysis also assessed traffic volumes, particularly at intersections, and
vehicle-hours for idling heavy duty diesel trucks during peak construction. Diesel particulate
matter was not considered because hot-spot modeling of particulate matter is not recommended,
per USEPA’s 2006 Conformity Rule.

2.5 Greenhouse Gas Emissions

Greenhouse gases (GHGs) are compounds that contribute to the greenhouse effect. The greenhouse effect
is a natural phenomenon where gases trap heat within the surface-troposphere (lowest portion of the
earth’s atmosphere) system, causing heating (radiative forcing) at the surface of the earth. The primary
long-lived GHGs directly emitted by human activities are carbon dioxide (CO,), methane (CHy,), nitrous
oxide (N,O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SFe).
Although CO,, CH,4, and N,O occur naturally in the atmosphere, their concentrations have increased by
38, 149, 23 %, respectively, from the preindustrial era (1750) to 2007/2008 (USEPA 2009a). These gases
influence the global climate by trapping heat in the atmosphere that would otherwise escape to space. The
heating effect from these gases is considered the probable cause of the global warming observed over the
last 50 years (USEPA 2009a). Global warming and climate change can affect many aspects of the
environment. Not all effects of GHGs are related to climate, for example, elevated concentrations of CO,
can lead to ocean acidification and stimulate terrestrial plant growth, and CH, emissions can contribute to
ozone levels.

The USEPA Administrator has recognized potential risks to public health or welfare and on December 7,
2009 (USEPA 2009b) signed an endangerment finding regarding greenhouse gases under Section 202(a)
of the Clean Air Act (CAA), which finds that the current and projected concentrations of the six key well-
mixed greenhouse gases — CO,, CH,4, N,O, HFCs, PFCs, and SF; in the atmosphere threaten the public
health and welfare of current and future generations.

The primary GHG emitted by human activities in the U.S. is CO,, representing approximately 85% of
total GHG emissions. The largest source of CO2, and of overall GHG emissions, is fossil fuel
combustion. CH,4 emissions, which have declined from 1990 levels, result primarily from enteric
fermentation (digestion) associated with domestic livestock, decomposition of wastes in landfills, and
natural gas systems. Agricultural soil management and mobile source fuel combustion are the major
sources of N,O emissions in the U.S. Because CO, emissions comprise approximately more than 85% of
GHGs and CO, emission factors are readily available for many stationary and mobile sources, this study
considers CO2 as an indicator of GHG emissions. Accordingly, this study provides estimates of CO,
emissions predicted in a similar way to those predicted for criteria pollutants. Unlike criteria pollutants,
there is no established impact significance threshold for GHG, inclusive of CO,, therefore, the predicted
GHG emissions levels provided in this study only fulfill National Environmental Policy Act (NEPA)
disclosure purposes, whereas predicted criteria pollutant emissions are regulated under the NAAQS.
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The USEPA final rule on Mandatory Reporting of Greenhouse Gases (October 30, 2009) applies to fossil
fuel suppliers and industrial gas suppliers, direct greenhouse gas emitters and manufacturers of heavy-
duty and off-road vehicles and engines. Under the rule, suppliers of fossil fuels or industrial greenhouse
gases, manufacturers of vehicles and engines, and facilities that emit 25,000 metric TPY of GHG
emissions are required to submit annual reports to USEPA. The rule provides various methodologies to
estimate CO, equivalencies based on fuel test and consumption data, but is essentially designed for
specific stationary facility reporting purposes and cannot be directly used to calculate the CO,
equivalencies of the proposed action. Most of the USEPA tools that are widely used for NEPA study
purposes (e.g., AP-42, NONROAD and Mobile6 emissions factor models) do not provide emission
factors for CO, equivalencies other than CO,. Therefore, given the lack of regulatory tools to provide
reasonable estimates of CO, equivalency, this study utilized the inventory ratios among CO,, CH, and
N,O summarized in the most recent USEPA inventory report (USEPA 2009c) as the basis to
approximately prorate CH4 and N,O emission levels.

In 2007, the U.S. generated about 7,150 Tg (million metric tons) CO, Eq (USEPA 2009c). This total
includes emissions from Guam and Tinian, as after 2002 the United Nations no longer reports energy
statistics for Guam separately (Marland et al. 2008) and emissions from Tinian were never reported
separately. As the U.S. inventory does not provide a baseline for Guam, using the U.S. baseline condition
for a comparison is considered appropriate for current conditions. The most recent year 2007 inventory
data (USEPA 2009b) shows that CO,, CH,4 and N,O contributed from fossil fuel combustion process from
mobile and stationary sources include approximately:

e 5,736 teragrams (Tg) (or million metric tons) of CO..

 9TgCH,.

« 45Tg N,O.
Since the estimates of CO, emissions for fossil fuel combustion sources and landfill were estimated in this
study, the ratios among CO,, CH,4 and N,O based on above inventory levels were used to further predict
CH, and N,O equivalencies from combustion sources:

» CH, = (tons per year [TPY] of CO,) * (9/5,736) = 0.16 % TPY of CO,,

* N,O = (TPY of CO,) * (45/ 5,736) = 0.78 % TPY of CO,,
Based on these ratios, the GHG contribution from CH,; and N,O is less than 1% of the total CO,
equivalency for fossil fuel combustion sources. The total CO, Eq level was determined by combining CH,4
and N,O equivalencies with CO, emissions. Additionally the Navy landfill resulting CH, emission was

predicted directly through using the Landfill Gas Emission model (LandGEM) (USEPA 2005) and then
further converted to the CO, Eq by multiplying CH, Global Warming Potential (GWP) value of 21.
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3. Air Impact Analysis
The air impact analysis is divided into the following sections:

» Major sources and major stationary sources.

» Minor stationary sources.

* Mobile sources.

» Construction activity emissions.

» Regional emissions under preferred alternatives.
» CAA general conformity applicability analysis.

3.1 MAJOR SOURCES AND MAJOR STATIONARY SOURCES

According to CAA regulations, a facility is considered to be a major stationary source when annual
emissions exceed 250 tons per year (TPY) of any criteria pollutants (with the exception of a list of 28
source categories including fossil-fuel-fired steam electric plants with more than 250 British thermal unit
per hour heat input for which 100 TPY will apply) in an attainment area or 100 TPY in a nonattainment
area. Some existing major stationary sources are associated with the major power generation facilities
described in EIS under the following alternatives:

» Major power generation facilities under Basic Alternative 1.

3.1.1 Stationary Source Regulations

Table 1.3-1 summarizes the applicable emissions thresholds for air pollutants for a major source and a
major source modification. For sources with annual emission levels exceeding the threshold of a major
stationary source or major modification of the existing major stationary source, microscale ambient
concentration levels from these sources are predicted and compared with the applicable standards and
thresholds. The analysis is conducted in accordance with NEPA requirements, and the air permitting
requirements describedon Guam’s Environmental Protection Agency (GEPA’s) Air Pollution Control
Standards and Regulations (APCSR) Section 1104.6 (¢) (12) (ix) (GEPA 2004) and applicable USEPA
regulations on major sources. As noted, a facility is considered to be a major stationary source when
annual emissions exceed 250 TPY of any criteria pollutants in an attainment area (with the exception of a
list of 28 source categories including fossil-fuel—fired steam electric plants with more than 250 British
thermal unit per hour heat input for which 100 TPY will apply) and 100 TPY in a nonattainment area. For
an existing major stationary source, the net emission increase of each attainment pollutant that exceeds a
specified significant emission increase level is considered to be a major modification that is subject to the
provisions of the major modification regulations and New Source Review (NSR) regulations.
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Table 1.3-1: Applicable Major Source and Major Modification Thresholds

Pollutant Major Source Major PSD Source Major Modification
Threshold (TPY) Threshold (TPY) Threshold (TPY)
Sulfur dioxide (SO3) 100 250/100% 40
Carbon monoxide (CO) 100 250/100% 100
Particulate matter (PMlo)b 100 250/100% 15
Particulate matter (PM2A5)b 100 250/100% 10
Nitrogen oxide (NOx) 100 250/100% 40
Volatile organic a
compounds (VOCs) 100 250/100 40

Notes: PSD = Prevention of Significant Deterioration

4100 TPY applies to certain sources such as fossil-fuel-fired steam electric plants with more than 250 British thermal unit per hour
heat input

® PMyois particulate matter with a diameter of 10 microns. PM,sis particulate matter with a diameter of 2.5 microns.

Source: USEPA (40 CFR)

The USEPA also established Prevention of Significant Deterioration (PSD) regulations, last modified
under the 1990 CAA Amendments (42 USC 887470-7479), to ensure that air quality in attainment areas
does not significantly deteriorate as a result of construction and operation of major stationary sources, and
to allow future industrial growth to occur. New PSD major sources or major modifications to existing
PSD major sources that are located in attainment areas are required to obtain a PSD permit prior to
initiation of construction. Major new sources or major modifications to existing major sources located in
non-attainment areas must meet the more stringent nonattainment NSR requirements as established in
both USEPA and GEPA programs.

A PSD major source is classified as a stationary source with the potential to emit 250 TPY of any
regulated pollutant in an attainment area. However, for several types of major source operations,
including fossil fuel-fired steam electric plants of more than 250 million British thermal units (Btu) per
hour heat input, 100 TPY is the PSD major source threshold. For an existing PSD major source, the net
emission increase of each attainment pollutant that exceeds a specified significant emission increase level
is considered to be a major modification that is subject to the provisions of the PSD regulations and PSD
NSR. Table 1.3-1 summarizes the applicable emissions thresholds for air pollutants for a PSD major
source. Table 1.3-2 provides the NAAQS for CO, NO,, PMy and PM, s and SO, used in the analysis, if
necessary.

Table 1.3-2: National Ambient Air Quality Standards

. . NAAQS
Pollutant Averaging Period Qg,
(ug/m’)
NO, Annual 100
Annual 80
SO, 24-hour 365
3-hour 1,300
PMio 24-hour 150
Annual 15
PM: s 24-hour 35
8-hour 10,000
co 1-hour 40,000

Legend: pg/m® = microgram per cubic meter.
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Because Guam has two nonattainment areas for SO,, a nonattainment NSR under both USEPA and GEPA
programs would be required by the project for SO, if an existing source major modification within the
SO, nonattainment area would occur. However, since the power alternative would not construct a new
power facility or modify any of existing GPA facilities within the two SO, nonattainment areas, the
nonattainment NSR requirement would not apply.

3.1.2 Operating Permits

Stationary sources of air emissions at the various sites that could be affected by the proposed action
include combustion turbines, boilers, generators, and fuel tanks. The CAAA set permit rules and emission
standards for pollution sources of certain sizes. An air permit application is submitted by the operator of
an emitting source in order to obtain approval of the source construction permit. A construction permit
generally specifies a time period within which the source must be constructed. Permits should be
reviewed for any modifications to the site or the air emissions sources to determine permit applicability.
The USEPA oversees the programs that grant stationary source operating permits (Title V) and new or
modified major stationary source construction and operation permits (NSR). The New Source
Performance Standards (NSPS) apply to sources emitting criteria pollutants, while the National Emission
Standards for Hazardous Air Pollutants (NESHAPS) apply to sources emitting hazardous air pollutants
(HAPs). HAPs, also known as toxic air pollutants, are chemicals that can cause adverse effects to human
health or the environment. The 1990 CAAA directed USEPA to set standards for all major sources of
toxic air pollutants. The Title V major source thresholds for pollutant emissions that are applicable to
Guam are:

» 100 tons per year (TPY) for any criteria pollutant
» 25 TPY total HAPs
» 10 TPY for any one HAP.

The GEPA has adopted the USEPA-established stationary source regulations and acts as the administrator
to enforce these stationary source air pollution control regulations on Guam. This is accomplished by
requiring major emission sources and major modifications to employ the best available control
technology (BACT) to curb air pollutant emissions (GEPA, Guam Code Annotated [GCA] Chapter 49,
Title 10) in attainment areas. Therefore, the GEPA standards and permitting requirements may impose
design constraints on modified major stationary sources. Further, the GEPA standards and stationary
source regulations in conjunction with USEPA standards and regulations establish the basis for the
assessment of the potential impacts on ambient air quality of the modified emission sources.

3.1.3 Power Basic Alternative 1

In 2008, the power requirements for proposed facilities were evaluated under the various planning
alternatives (NAVFAC 2008). This study determined the electrical generation capacity needs, evaluated
the interconnection options with existing GPA infrastructure, and evaluated alternative energy generation
options that are viable on Guam. The air quality modeling for stationary sources assesses the air impacts
from the power alternative, considering the specific equipment operating scenario for the alternative. The
power alternative evaluated for the proposed action is described as follows:

o Basic Alternative 1 (Preferred Alternative). Basic Alternative 1 would recondition up to five
existing combustion turbines and upgrade T&D systems and would not require new construction
or enlargement of the existing footprint of the facilities. These reconditioned units would have the
necessary reliability to serve as reserve capacity to ensure reliable operation of the IWPS. They
would serve as peaking and reserve units.
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This work would be undertaken by the GPA on its existing permitted facilities, and potentially utilize a
private entity (PE) to obtain funds, recondition the CTs, install the T&D upgrades, and operate the CTs
for a fee to enable repayment of the financing. Reconditioning would be made to existing permitted
facilities at the Marbo, Yigo, Dededo (two CTs), and Macheche combustion turbines. These combustion
turbines are not currently being used up to permit limits. T&D system upgrades would be on existing
above ground and underground transmission lines. This alternative supports Main Cantonment
Alternatives 1 and 2 and Main Cantonment Alternatives 3 and 8 would require additional upgrades to the
T&D system.

Potential increases of air emissions, as compared to the actual affected operational conditions of the
existing CTs, are anticipated from the proposed action. For NEPA disclosure purposes, the annual
emissions above the current actual condition were estimated based on the anticipated total number of
hours in power output required at each affected CT under the peaking condition and are summarized in
Table 1.3-3. The operation of reconditioned CTs (at Marbo, Dededo, Yigo, Macheche) are anticipated to
require up to a total of 2,500 hours increase (maximum) from the baseline. The air emission impact
analysis calculations assume an average of 500 hours per CT.

Since each affected CT facility is currently operated with the permitted annual emissions levels defined in
the Title V permit issued by GEPA on March 2, 2009, the emissions associated with an average of 500
hours above the currently actual emission levels for each CT were prorated based on: 1) the permitted
annual emissions levels and 2) the ratio of 500 hours and the permitted annual operating hours. The
prorated emissions levels are summarized in Table 1.3-3..

Table 1.3-3: Net Increase in Annual Emissions Above Existing Condition — Basic Alternative 1

Pollutant

Affected Source SO, Cco PMy, NO, VOoC CO;, HAP
Dededo CT#1 54.5 5.3 5.0 20.8 1.0 7,695.9 0.12
Dededo CT#2 54.5 5.35 5.0 20.8 1.0 7,695.9 0.12
Yigo 31.3 55 5.0 14.05 1.0 7,361.3 0.07
Marbo 16.2 5.5 16 9.1 2.6 5,353.7 0.08
Macheche 31.3 5.5 5.0 14.0 1.0 7,361.3 0.07
Combined Sources 187.7 26.9 21.5 78.5 6.6 35,468.3 0.46

It is anticipated that the limited increase in power required under the proposed action would be well
below the permitted capacity at each affected CT for which the compliance of any applicable CAA air
quality standards should have already been demonstrated during the air permitting process when GPA
obtained the air permit for each affected source. Based on record searches, it was found that GPA
conducted a health-based NAAQS compliance analysis for the Dededo, Macheche, and Yigo power
facilities as listed below:

» PSD Air Quality Impact Analysis for Dededo Facility (R. W. Beck and Associates, June 11,
1992).

» Environmental Impact Assessment for Proposed Macheche Generating Facility (R.W. Beck and
Associates, August 1992).

» Environmental Impact Assessment for Proposed Yigo Generating Facility (R.W. Beck and
Associates, January 1993).
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Figure 1.3-1: Locations of Affected Major Existing EGU Sources on Guam
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According to these documents, the CTs that would be potentially affected by the proposed action in
Dededo, Macheche, and Yigo facilities, were modeled operating under the permitted conditions and the
results are in compliance with the NAAQS.

However, a health-based NAAQS compliance analysis was not found at this time for the Marbo CT
facility. DoD in coordination with GPA conducted an ambient concentration dispersion modeling
analysis, using the methodology described below in Section 3.1.4, for the Marbo CT facility operating
under its permitted capacity.

3.14 Impact Modeling for Power Plants

This section discusses the air quality impacts resulting from the proposed power alternative. The goal of
the power plant impact study was to determine whether the proposed reconditioning of the existing CTs
would exceed the NAAQS.

3.14.1 TECHNICAL APPROACH FOR MODELING

The air quality dispersion modeling was used to estimate air concentrations based on the available
information for existing sources. The components of the modeling include, but are not limited to, choice
of models and model options, assumptions and caveats regarding the emissions limits established in the
affected GPA existing source Title V permit, development of model inputs, and analysis of the modeling
results to quantify changes in air emission concentrations resulting from Basic Alternative 1. Air
dispersion modeling was conducted for the emissions arising from the combustion of fossil fuels by
existing major EGUs that would be utilized under the alternative GPA EGUs. This approach was only
used for the Marbo CT, as the results of the GPA-conducted health-based NAAQS compliance analysis
for the Dededo, Macheche, and Yigo power facilities described in the previous section were available for
these CTs.

The dispersion modeling approach is designed to estimate near-field impacts, defined as within a 50-km
(31-mile) transport radius (USEPA 2005), which covers the Region of Influence (ROI) of the proposed
alternative. The modeling approach was developed in accordance with the following USEPA guidance:

» Guideline on Air Quality Models (Revised), incorporated as Appendix W of 40 CFR Part 51,
Code of Federal Register (FR) Revision to the Guideline on Air Quality Models (USEPA
November 2005)

» Draft New Source Review Workshop Manual (USEPA 1990)

The USEPA recommended regulatory dispersion model for near-field applications, American
Meteorological Society (AMS)/USEPA Regulatory Model (AERMOD), was used. AERMOD is a steady-
state plume dispersion model that simulates transport and dispersion from multiple point, area, or volume
sources based on an up-to-date characterization of the atmospheric boundary layer. The model employs
hourly sequential pre-processed meteorological data to estimate concentrations for selected averaging
times from 1 hour to 1 year.

Because the existing sources to be impacted under the alternative are located inland in areas remote from
coastal effects and under the influence of the relatively constant nature of the trade winds, the near-source
steady-state regulatory model, AERMOD, is an appropriate tool for estimating air impacts from these
sources.
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Geography and Climate

Guam is the largest and southernmost island in the Marianas Archipelago, bounded by the Philippine Sea
to the west and the Western Pacific Ocean to the east. The island is divided into a northern coralline
limestone plateau and a southern chain of volcanic hills. It is 25 km by 45 km (15.5 miles by 28 miles)
and has a population approximately of 176,000 people, with a number of significant population centers
concentrated in the central of the island, near areas of interest covered by this study.

The southwestern portion of Guam has a sharp ridge of hills terminating at, the highest point on Guam.
The topography is significant enough to often induce rows of cumulus or cumulus-type clouds that align
parallel to the low-level wind, downwind of the island. The northern portion of the island has a raised
plateau where Andersen Air Force Base (AFB) is located. The terrain of the island in many places rises
steeply near the shore.

The climate is characterized as tropical marine. The weather is generally hot and very humid with little
seasonal temperature variation. Guam has two seasons, the wet season (July - December) and the dry
season (January - June). During the dry season the prevailing winds (trades winds) from the east intensify.
Figure 1.3-2 (Annual Surface Wind Rose at Guam International Airport (PGUM) — 2005) displays the
wind rose from PGUM. The figure illustrates the peak in the trade wind direction (east to northeast).
When a cool lake or sea breeze blows inland, it gradually warms through heating and mixing. At the
shoreline this layer of cool air is generally rather thin, but as it moves inland the surface heating creates an
increasingly thicker layer of well mixed air. When the plume from a power plant near the shore initially
enters the atmosphere it experiences relatively stable air in the marine layer or in the air above it. The
power plant plume rapidly rises and reaches a constant height above the ground and moves inland. In the
stable air the plume initially grows in size at a moderate pace. When the plume encounters the increasing
well-mixed layer, an abrupt and rapid mixing occurs, known as fumigation.

Shoreline sea breeze circulations can modify a dominant trade wind from the east northeast on Guam and
bluffs along the shoreline can also influence local wind patterns. Onshore wind flow from either the trade
winds or from a sea breeze may result in the possibility of shoreline fumigation for the EGUs located
along the coast. As all affected existing EGUs under the alternative are all located in inland areas, the use
of AERMOD, which assumes that the atmosphere has the same degree of mixing everywhere outside of a
building wake, is applicable.

Meteorological Model Input Selection and Preparation

AERMOD meteorological inputs consist of hourly surface observations from the airport over five years
(2003 through 2007), and twice-daily upper air soundings collected at the airport (WBAN No. 91212).
Data was processed using AERMET software, with surface parameters derived from land use around the
PGUM anemometer site (see discussion of land use below.)

Geophysical Data Preparation

Topographic digital elevation model (DEM) data was extracted from the Shuttle Radial Topography
Mission (SRTM) database provided by the U.S. Geological Survey USGS at approximately 100 m (328
feet [ft]) resolution. The DEM data was reprojected from longitude — latitude to UTM zone 55 using the
WGS-84 datum.

The U.S. Department of Agriculture (USDA) has created a 28 m (92 ft) high resolution ground cover data
set for Guam (Liu and Fischer 2000) using satellite imagery, a spectral classification scheme, and an
extensive ground level calibration effort. This data set was processed to develop fractional land cover
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information for the CALSYSTEM Makegeo Program. USDA land cover categories represent specific
landscapes unique to Guam. Twenty-one land cover categories were mapped using a supplied weighting
system for a set of reference classes for which values are assigned for roughness, albedo (surface
reflectivity of sun’s radiation), Bowen ratio (the ratio of sensible heat to latent heat -in arid zones, values
are much greater than unity; in humid zones they are much less than unity), and other variables. These
values were then averaged for each grid. For each receptor around a typical radial AERMOD extending
out to 1 km (0.6 mile) the roughness length, albedo, and Bowen ratio were found and averaged to a 30
degree sector. A single season was used since snow and deciduous tree variations are not present on
Guam. The 28 m (92 ft) ground cover classification information was also analyzed to provide a matrix of
the land cover by type around PGUM.

Site location Guam International AP, Guam

Time period — Jan 1 2005 to Dec 31 2005

NNW NNE

NW NE

WNW

W

SSW RS O

Figure 1.3-2: Annual Surface Wind Rose at Guam’s International Airport (PGUM) - 2005
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Modeling System Configuration

The receptor network that was used for AERMOD modeling is described below along with the AERMOD
control input settings and the output concentration metrics that were used to assess the concentrations for
existing sources, and the changes in concentrations under Basic Alternative 1.

Receptor Configuration

A common receptor grid was utilized for AERMOD modeling. The grid includes a near source field of
receptors around each source, and a coarse grid of receptors extending across the modeling domain.

The near source receptor grids are centered on the major sources that will be utilized under Basic
Alternative 1 at Marbo. The polar grid consists of receptors along 36 radials that are spaced at 10 degree
arcs (10 through 360 degrees). For each radial, receptors are located at 100 m (328 ft) increments from
100 m to 2,000 m (6,560 ft) from the center of the receptor grid, and at 200 m (656 ft) increments from
2,000 m to 5,000 m (16,400 ft) from the center of the grid. The near field polar grid is overlaid on a
rectangle grid which covers the entire island of Guam, with receptors spaced 500 m (1,640 m) apart. The
rectangular receptor network is truncated over water.

Development of Source Stack Parameters and Model Emissions

Source information, including emission rates and stack parameters, is discussed for existing sources in the
Section 3.1.4.3. For stacks that do not follow good engineering practice (GEP) (e.g. less than 2.5 times
highest wake generating building height), the physical height and footprint of nearby buildings were
established from available drawings, satellite images, onsite photographs, and information confirmed by
the GPA. Stack locations were determined from drawings, satellite images and onsite photographs. Model
emission estimates SO,, NO,, CO, and PM were based on the emissions limits available from current
Title V permits.

Options for AERMOD

AERMOD was run with the rural dispersion option and no dry or wet deposition. The model used stack
tip downwash and elevated terrain effects. Predicted concentration averaging times used were:

e 3-hour, 24-hour, and annual for SO,
» Annual for NOy
» 1-hour and 8-hour for CO
e 24-hour and annual for PM,
s 24-hour and annual for PM, 5. Given the lack of established emission factors, it is conservatively
assumed that the PM, s emission rate is the same as the PMy, emission rate for modeling purposes.
3.1.4.2 HISTORICAL MONITORING OBSERVATIONS AND EXISTING BACKGROUND CONDITIONS

The government of Guam has not collected ambient air quality data since 1991. Therefore, no existing
ambient air quality data are available to represent current air quality conditions with respect to the criteria
pollutants for which the NAAQS were established. Historical data are available from 1972 through 1991,
when ambient air quality data were collected at a number of sites through a USEPA-sponsored
monitoring program. The monitored pollutants were total suspended particles (TSP), SO,, NO,, and
nitrogen monoxide (NO). In 1991, PM;, was monitored in addition to TSP.
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Prior to 1991, TSP were monitored at 20 sites, SO, at 14 sites, NO, at five sites, and NO at one site. In
1991, PMy, was monitored at four sites. In addition to the historical monitoring identified above, the GPA
established a network of five stations to measure SO, at locations that are not downwind or close to any
major EGUs during normal trade wind conditions from the fall of 1999 through the summer of 2000.
Measured data for these monitoring stations, whose locations are shown in Figure 1.3-3, indicate that the
Apra Heights site has the highest concentrations, occurring in spring. The Dededo site recorded the
highest concentrations during the unstable low wind conditions in summer. The Orote Point monitor
concentrations were the highest during the fall and winter months. All of the observed SO, concentrations
were below the 24-hour NAAQS.

Because there are no comprehensive ambient background air quality levels from recent monitoring
available for Guam, the existing background air quality conditions around Guam are based on the current
ambient air quality attainment status condition applicable for Guam:

» Attainment for all criteria pollutants, except for SO,

» Two SO, nonattainment areas with a 3.5 km radius around Piti and Tanguisson power plants.

The areas around affected existing sources under the power alternative are in attainment areas. Ambient
air quality conditions are expected to be affected by existing stationary source operations and other minor
source operations such as vehicular traffic.

Given the lack of existing ambient background levels, the applicable modeling results for each affected
CT under its permitted capacity were compared directly with the NAAQS (Table 1.3-2) to determine
potential impact significance.

3.1.4.3 AFFECTED EXISTING SOURCE EMISSION RATES AND STACK PARAMETERS

Data used for the AERMOD modeling analysis for Marbo CT were based on information available from
various sources including air permits and GPA-provided information. To predict NO, concentration
levels, the USEPA-recommended default conversion factor of 0.75 (40 CFR 51-Appendix W USEPA
November 2005) was used to convert predicted NO, concentration levels to NO, concentration levels.

The stack parameters and emissions for Marbo Station Power Plant that were used in the short-term and
annual permitted conditions are summarized in Table 1.3-4 and Table 1.3-5, respectively. Annual
emissions were scaled based on permitted 2,654 hours of operation.
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Table 1.3-4: Permitted Condition Short-Term Modeling — GPA Marbo Station

Unit | Capacity Stack Exhaust Stack Stack Exit Stack Emissions (g/sec)
Name MW Temp. Height Velocity Diameter CO | SO, PM1o PM> s
°K m m/sec m '
CT-1 16 688 11.8 18.87 3.44 3.6 | 23.69 1.17 117

Source: Emissions based on Guam EPA Title V Permit No. FO-009

Table 1.3-5: Permitted Condition Used for Annual Modeling — GPA Marbo Station

Unit | Capacity | Stack Exhaust Temp. | Stack Height | Stack Exit Velocity | Stack Diameter | Emissions (g/sec)
Name MW °K m m/sec m NOx | SO, | PMio
CT-1 16 688 11.8 18.87 3.44 3.75 | 7.18 | 0.35

Source: Emissions based on Guam EPA Title V Permit No. FO-009
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Figure 1.3-3: Guam Power Authority Air Monitoring Stations
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3.14.4 BASIC ALTERNATIVE 1 CRITERIA POLLUTANT IMPACT ANALYSIS

As indicated previously, health-based NAAQS compliance analyses were completed by GPA for the
Dededo, Macheche, and Yigo CT facilities, which demonstrated compliance with the NAAQS. For the
Marbo CT facility, a health-based NAAQS compliance analysis was not found at this time; however, this
does not indicate that an analysis was not conducted. DoD in coordination with GPA conducted an
ambient concentration dispersion modeling analysis using the modeling methodologies described above
for the Marbo CT facility under its permitted capacity. The modeling results indicate that the facility is in
compliance with the NAAQS. The baseline modeling results for predicted criteria pollutant
concentrations at Marbo are summarized in Table 1.3-6.

Table 1.3-6: Predicted Criteria Pollutant Concentrations — GPA Marbo Station

Station Averaging | Concentration NAAQS
Pollutant Name Period (ug/m®) Distance (m) Direction (ug/m®)
SO, Marbo 3-hour 447.9 99 E 1,300
Marbo 24-hour 145.3 99 E 365
Marbo Annual 2.3 301 WSW 80
NO; Marbo Annual 0.9 301 WSW 100
Cco Marbo 1-hour 92.6 99 E 40,000
Marbo 8-hour 57.4 99 E 10,000
PM;jo Marbo 24-hour 3.1 201 W 150
PMzs Marbo 24-hour 1.2 401 WSW 35
Marbo Annual 0.1 301 WSW 15

Although it is concluded that the operation of affected CTs would not result in a significant health-based
air quality impact, whether a major permit modification is required at any of these CTs remain to be
determined. There is an ongoing DoD CT study to determine the specific repairs needed to recondition
the CTs. Based on the study, if it is determined that Title VV modifications (including PSD modifications
for PSD sources) are required for one or more of the combustion turbine facilities, then modifications to
the respective Title V permits would be obtained prior to the commencement of any reconditioning
activities to ensure that potential air quality impact from these affected CTs would not be significant.

Summary of Impacts

Table 1.3-7 summarizes the potential air quality impacts associated with Basic Alternative 1 for major
sources. Operational activities for Basic Alternative 1 would result in less than significant impacts to air
quality resources.

Table 1.3-7: Summary of Potential Air Quality Impacts — Major Sources

Basic Alternative 1
Power LSI
Legend: LSI = Less than significant impact.

3.2 MINOR STATIONARY SOURCES

New or modified minor stationary sources that are associated with the utility development include the
wastewater treatment plant and the solid waste landfill facility. Air emissions under each of these
alternatives were modeled, as described in the following sections.

In addition to the minor stationary sources noted above, the proposed Marine Corps Main Cantonment
build-up will require various minor stationary sources such as heating boilers, emergency generators, etc.
At this stage, most of these anticipated minor sources are unknown because the proposed action is still in
the EIS planning stage. These minor stationary sources are typically of a small scale, and would
potentially produce only negligible emissions. As such, operation of these sources is unlikely to require
air permitting. However, if an air permit is required for a specific minor source, the permit application
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will be prepared during the final design stage. Nevertheless, as these sources are identified during the
design stage for each proposed facility, these minor stationary source emissions will be quantified to
ensure that their operation is in compliance with applicable regulations.

3.2.1 Annual Operational Emissions for Wastewater Treatment

The proposed alternative (Basic Alternatives 1a and 1b) combines upgrade to the existing primary
treatment facilities and expansion to secondary treatment at the Northern District Wastewater Treatment
Plant (NDWWTP). The difference between Alternatives 1a and 1b is a requirement for a new sewer line
from Barrigada housing to NDWWTP for Alternative 1b. Because this alternative would utilize existing
primary and secondary treatment facilities within their operational capacity and these facilities consist of
only limited combustion sources, it is anticipated that this alternative would not result in significant air
quality impacts with respect to criteria pollutants. Although potential odor emissions associated with
wastewater treatment would likely increase above the existing level, the odor impact evaluated over the
short-term average condition (e.g., one hour) around existing facilities would remain the same and would
result in no significant odor impact.

Given the incomplete design data provided for the programmatic long-term alternative, potential air
guality impacts resulting from the alternative are not analyzed in this study and, if required, may be
addressed in a future NEPA document. However, potential odor emissions from the new long-term
wastewater treatment facility are expected to be significant particularly within the neighborhoods located
around the new facility, and given the relatively high temperature on Guam. Odor control measures are
anticipated to be required for the new facility under the long-term alternative.

3.2.2 Annual Operational Emissions for Solid Waste Disposal

Basic Alternative 1 was evaluated for solid waste disposal, as follows:

The Preferred Alternative for solid waste would be the continued use of Navy Landfill at Apra Harbor
until Layon Landfill is opened, which is scheduled for July 2011. Operation of solid waste disposal
facilities to handle additional solid waste generated as a result of the Proposed Action would increase air
emissions. The USEPA LandGEM model (USEPA December 2005) was used to predict the increase in
landfill-associated emissions resulting from the additional solid waste disposal.

3.2.2.1 LANDFILL GAS EMISSIONS MODEL (LANDGEM) AND PREDICTED EMISSIONS

The LandGEM model (Version 3.02) is a screening tool used to estimate emission rates from municipal
solid waste landfills of total landfill gas, methane (CH,), carbon dioxide (CO,), non-methane organic
compounds (NMOC equivalent to non-methane VOC), and individual air pollutants (USEPA May 2005).
The model uses a first order decay equation and estimates annual emissions over a period specified by the
user. LandGEM provides two sets of default parameters to use if site-specific data are not available and
CAA defaults and inventory defaults. The CAA defaults are based on federal regulations pertaining to
municipal solid waste (MSW) landfills as specified in the CAA, and may be used to determine whether
the proposed landfill would be subject to control requirements associated with the regulations. The
inventory defaults are based on emission factors in the USEPA Compilation of Air Pollution Emission
Factors (AP-42) (USEPA 1995 and after) and may be used to generate emission estimates for use in
emission inventories and air permits.

Control requirements could include a gas flare or flare stack to vent and/or burn waste gas resulting from
the decomposition of waste. Flaring is a VOC combustion control process in which the VOCs are piped to
a remote, usually elevated location, and burned in an open flame in the open air using auxiliary fuel,
steam, air, or a specially designed burner tip, to promote mixing for nearly complete (>98%) VOC
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destruction. In this evaluation, 98 % destruction efficiency was assumed for VOC including CH, and
NMOC.

LANDGEM Model Parameters and Data Inputs

The CAA default parameters were used in this analysis to determine whether the proposed landfill would
be subject to control requirements associated with the regulations. The CAA defaults incorporate the
federal NSPS requirements for new MSW landfills, the federal Emission Guidelines (EG) for existing
MSW landfills, and the NESHAP for MSW landfills. The emission estimates generated from the model
reflect maximum expected emissions and are used to determine whether a potential landfill would be
subject to NSPS/EG and/or NESHAP regulatory controls.

The applicability of the NSPS to a particular landfill is determined in tiers. Landfills under 2.5 million
tons (or 2.5 million cubic meters of waste) are not subject to the rule. After the size cutoff, the first tier of
the applicability determination is to assess whether estimated emissions of NMOCs exceed a cutoff value
of 50 megagrams (Mg), or metric tons, of NMOCs a year (USEPA May 2005). Landfills with emissions
exceeding the cutoff value can install emission controls or move to the second tier of the applicability
determination, which consists of testing the landfill for landfill gas NMOC concentrations. If testing
shows NMOC emissions that exceed 50 Mg of NMOCs/yr, the landfill can choose to install emission
controls or move to the third tier of the applicability determination, which is to perform another test to
obtain a site-specific methane generation rate constant.

LandGEM relies on four model parameters to estimate landfill emissions, as follows:

* CH, generation rate (k).

» Potential CH,4 generation capacity (L,).
* NMOC concentration.

» CH, content.

The CH,4 generation rate constant, or k value, is a constant that determines the rate of CH,4 generation for
the mass of waste in the landfill. The higher the value of k, the faster the CH, generation rate increases
and then decays over time. The value of k is a function of: the moisture content of the waste mass; the
availability of nutrients for the microorganisms that break down the waste and form CH, and CO,; the pH
of the waste mass; and the temperature of the waste mass. The default CAA value is 0.05/ year.

The potential CH, generation capacity (L,) is a constant that represents the potential capacity of a landfill

to generate CH,. This value depends only on the type and composition of waste placed in the landfill. The

higher the cellulose content of the waste, the higher the value of Lo. The default CAA value is 170
3

m>/Mg.

The NMOC concentration in landfill gas is a function of the type of waste in the landfill and the extent of
the reactions that produce various compounds from the anaerobic decomposition of waste. The default
CAA value is 4,000 parts per million by volume (ppmv) as hexane. Finally, in the LandGEM model,
emissions resulting from a MSW landfill are estimated to be approximately 50% methane.

The LandGEM model also requires waste acceptance data. Characteristics to be entered in the model
include the landfill name, opening date, closure date, design capacity (the total amount of refuse that can
be disposed of in the landfill), and the amount of refuse in place in the landfill, or the annual refuse
acceptance rate for the landfill.
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Under the Basic Alternative for solid waste treatment, solid waste disposal would occur at the Navy
Sanitary Landfill at Apra Harbor, until the GovGuam Landfill in Layon is completed. At that time, the
solid waste will be diverted to the GovGuam Landfill per the Memorandum of Understanding between
the DoD and GovGuam. This action would potentially result in increased NMOC (non-methane VOC),
CO,, and CH, emissions. To estimate this potential increase, the landfill throughput (input) was based on
a waste generation rate of 7.4 lbs (3.4 kg) per capita per day. The future additional waste throughput
associated with the Basic Alternative was considered to begin in 2010 and the resulting net annual
increases in air emissions, shown in Table 1.3-8, were predicted up to 2011.

Table 1.3-8: Total Annual Operation Emissions — Basic Alternative 1

Pollutant (TPY)
Uncontrolled Controlled Uncontrolled Controlled
Year NMOC NMOC CH, CH, CO,
2011 2.6 NANA 59.9 NANA 164

Legend: NANA = Not Applicable.

Once the new Layon Landfill is opened, DoD will divert solid waste from the Navy Sanitary Landfill to
Layon per the Memorandum of Understanding between the DoD and GovGuam. The new landfill is
assumed to open in 2011 and close in 2051 (with 80" year limit and without limit).

The same methodology described above was used to predict the increase in VOC, CO,, and CH,
emissions associated with the added solid waste disposal at the proposed GovGuam landfill beyond 2011.
Table 1.3-9 summarizes the predicted emissions for each year after the interim period. According to the
Revised Final Report: Guam Solid Waste Utility Study for Proposed Marine Corps Relocation
(HDR/Hawaii Pacific Engineers 2008), a flare system to control VOC emissions would be installed in
2013. Therefore, the controlled VOC including CH, component emissions increase shown in Table 1.3-9
for 2014 reflects the presence of a flare controlling VOC including CH, component emissions with a
destruction rate of 98% or greater (USEPA August 2003).

The waste acceptance rates used in the model for the GovGuam option presented in Table 1.3-10 are
based on the waste generation rate of 7.4 Ibs/cy provided in the Guam Solid Waste Utility Study
(HDR/Hawaii Pacific Engineers 2008). The model applies the final (or most current) acceptance rate over
the baseline entered for 2010 to 2050, the year prior to the estimated closure date.

Table 1.3-9: Total Annual Operation Emissions — Basic Alternative 1/ Layon

Uncontrolled NMOC| Controlled NMOC Pollutant (TPY)
Uncontrolled Controlled
Year CH, CH, CO,
2011 2.6 NANA 59.9 NANA 164
2012 9.0 NANA 208.4 NANA 572
2013 18.7 NA 435.5 NA 1195
2014 NA 0.6 NA 13.9 1903
2015 NA 0.9 NA 21.1 2900
2016 NA 1.1 NA 26.7 3665
2017 NA 1.3 NA 29.6 4055
2018 NA 1.3 NA 31.4 4302
2019 NA 1.4 NA 33.1 4537
2020 NA 1.5 NA 34.7 4763
2021 NA 1.6 NA 36.3 4978
2022 NA 1.6 NA 37.8 5182
2023 NA 1.7 NA 39.2 5377
2024 NA 1.7 NA 40.5 5562
2025 NA 1.8 NA 41.8 5738
2026 NA 1.9 NA 43.0 5905
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Uncontrolled NMOC| Controlled NMOC Pollutant (TPY)
Uncontrolled Controlled
Year CH4 CH4 COZ
2027 NA 1.9 NA 44.2 6065
2028 NA 1.9 NA 45.3 6216
2029 NA 2.0 NA 46.4 6360
2030 NA 2.0 NA 47.4 6497
2031 NA 2.1 NA 48.3 6628
2032 NA 2.1 NA 49.2 6752
2033 NA 2.2 NA 50.1 6870
2034 NA 2.2 NA 50.9 6982
2035 NA 2.2 NA 51.7 7089
2036 NA 2.3 NA 524 7190
2037 NA 2.3 NA 53.1 7287
2038 NA 2.3 NA 53.8 7379
2039 NA 2.3 NA 54.4 7466
2040 NA 2.4 NA 55.0 7549
2041 NA 24 NA 55.6 7628
2042 NA 24 NA 56.2 7703
2043 NA 24 NA 56.7 7775
2044 NA 2.5 NA 57.2 7843
2045 NA 2.5 NA 57.6 7908
2046 NA 2.5 NA 58.1 7969
2047 NA 25 NA 58.5 8028
2048 NA 25 NA 58.9 8084
2049 NA 25 NA 59.3 8137
2050 NA 2.6 NA 59.7 8187
2051 NA 2.6 NA 60.0 8235
Legend: NA = Not Applicable.

Table 1.3-10: Waste Acceptance Rates for Basic Alternative 1/ Layon

Year Waste Acceptance Rate ((tons/yr)
2010 10,803
2011 27,303
2012 42,785
2013 50,373
2014 71,631
2015 59,568
2016 37,406
2017 29,227
2018 29,227
2019 29,396
2020 29,396
2021 29,396
2022 29,396
2023 29,396
2024 29,396
2025 29,396
2026 29,396
2027 29,396
2028 29,396
2029 29,396
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Year Waste Acceptance Rate ((tons/yr)
2030 29,396
2031 29,396
2032 29,396
2033 29,396
2034 29,396
2035 29,396
2036 29,396
2037 29,396
2038 29,396
2039 29,396
2040 29,396
2041 29,396
2042 29,396
2043 29,396
2044 29,396
2045 29,396
2046 29,396
2047 29,396
2048 29,396
2049 29,396
2050 29.396

Summary of Minor Stationary Source Impacts

Table 1.3-11 summarizes the potential impacts associated with the alternatives for minor stationary
sources, consisting of wastewater treatment and solid waste disposal. The operation activities associated
with wastewater facilities would be well below the significance criterion of 250 TPY.

Table 1.3-11: Summary of Potential Air Quality Impacts — Minor Stationary Sources

Component Basic Alternative 1 Long-Term Alt. 1
Wastewater LSI SI-M ™
Solid waste LSI/ SI-M* NA

! Refers to odor

: Refers to VOC emissions

Legend: NA = Not Applicable; LSI = Less than Significant Impacts: SI-M = significant and
mitigable to less than significant impacts.

Potential air quality impacts associated with the solid waste alternative are also shown in Table 1.3-11.
Operational emissions associated with solid waste facilities were well below the significance criterion of
250 TPY for criteria pollutants for all alternatives. Therefore, the Basic Alternative 1 would result in less
than significant impacts to air quality resources with respect to criteria pollutants but the planned new
GovGuam Landfill in Layon would result in significant odor impacts that are mitigable to less than
significant impacts.

It should be noted that CO, is not a criteria pollutant and therefore is not compared to criteria pollutant
thresholds. The potential effects of CO, and other greenhouse gas emissions are by nature global and are
based on cumulative impacts. Individual sources are not large enough to have an appreciable effect on
climate change. Hence, the impact of proposed CO, and other greenhouse gas emissions is discussed in
the context of summary of preferred alternatives impacts later in this report.
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3.3

MOBILE SOURCES

Typical mobile sources include aircraft, aircraft ground support equipment, on-road and non-road
vehicles, and construction equipment. Air quality impacts would result from the following four functional
components of the proposed action:

1. Main Cantonment Area functions. Main cantonment military support functions (also known as

base operations and support) include headquarters and administrative support, bachelor housing,
family housing, supply, maintenance, open storage, community support (e.g., retail, education,
recreation, medical, day care, etc.), some site-specific training functions, and open space (e.g.
parade grounds, open training areas, open green space in communities, etc), as well as the utilities
and infrastructure required to support the cantonment area.

Training functions. There are three subclasses of training support functions required by Marine
Corps units that would be stationed on Guam: Firing ranges are required for live and inert
munitions practice, which generates the need for safety buffers called Surface Danger Zones
(SDZs), and special use airspace (SUA) for certain weapons. Non-fire maneuver ranges are
required for vehicle and foot maneuver training, including urban warfare training. Urban warfare
training is conducted in buildings that simulate an urban environment. These buildings would be
arranged close together where Marines can practice entering and maneuvering in tight spaces.
Aviation training ranges are either improved (paved runway) or unimproved (unpaved landing
sites) used to practice landing/takeoff and air field support (including loading/unloading of fuel,
munitions, cargo, and personnel).

Airfield functions. The proposed Marine Corps relocation would include aviation units and
aviation support units that require runway and hangar space and maintenance, supply and
administrative facilities. There is also a need for air embarkation operations that are comparable
to and compatible with the existing AFB embarkation operations that they would be co-located.
Air embarkation operations refer to loading and unloading cargo and passengers to and from
aircraft, comparable to a civilian airport terminal.

Waterfront functions. The ships and assault craft associated with the proposed Marine Corps
relocation are transient (visiting) vessels. The transient vessels support Marine Corps operations
and transient forces that presently train on Guam and in the CNMI.These ships would continue to
support Marine Corps requirements in the Western Pacific after the proposed relocation, and
would continue to require transient vessels support facilities on Guam. The planning criteria for
harbors, regardless of usage, differ from those for land-based facilities and are therefore discussed
as distinct from other training actions.

The following four action alternatives were carried forward for the proposed development of Marine
Corps Main Cantonment Area functions (including housing/community support). All four of these
alternatives also include areas to accommodate certain selected training functions.

Alternative 1 represents one contiguous location for cantonment area functions and family
housing/community support functions. It would include portions of NCTS Finegayan and South
Finegayan, as well as acquisition or long term leasing of non- DOD lands at the former Federal
Aviation Administration (FAA) parcel and the Harmon Annex parcel. A portion of the
development would be constructed in the undeveloped overlay refuge.

Alternative 2 (Preferred Alternative) also represents one contiguous land area for the cantonment
and family housing /community support functions. It would include portions of NCTS Finegayan,
portions of South Finegayan, and the acquisition or long term leasing of portions of privately-held
lands in the former FAA parcel. A portion of the development would be constructed in the
undeveloped overlay refuge.
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» Alternative 3 plans for the main cantonment to include portions of NCTS Finegayan, and housing
would be located on three geographically separated DoD parcels, including South Finegayan, Air
Force Barrigada, and Navy Barrigada. No privately held lands would be acquired under
Alternative 3. Under this alternative, the housing would be located non-contiguous to the main
cantonment functions. A portion of the main cantonment would be constructed in the
undeveloped overlay refuge.

» Alternative 8 would include portions of NCTS Finegayan, a portion of South Finegayan, the
former FAA parcel, and a portion of the housing would be located on the geographically
separated Air Force Barrigada parcel. A portion of privately held lands would be acquired by
purchase or long term lease under Alternative 8. A portion of the main cantonment would be
constructed in the undeveloped overlay refuge. Under Alternative 8, a portion of the required
housing would be non-contiguous to the Main Cantonment Area.

The emissions from these mobile sources are regulated under the CAA Title Il Emission Standards for
Moving Sources that establishes emission standards that manufacturers must achieve. Therefore, unlike
stationary sources, no permitting requirements exist for operating mobile sources.

3.3.1 Aircraft Operational Emissions

Aircraft and helicopter engines emit criteria pollutants during all phases of operation whether climb out,
approach, touch and go, GCA Box, or cruise. Based on the estimated number of additional sorties on an
annual basis (Czech and Kester 2008) and on base maintenance for the addition of new aircraft at
Andersen AFB North Ramp field, the annual aircraft operational emissions at Andersen AFB were
estimated using the emission factors provided by Aircraft Environmental Support Office (AESO).

The proposed action for the Marine Corps Relocation to Guam would result in a change to aircraft
operations at Andersen AFB. Specific changes to aircraft operations would include the following:

» Transfer of four CH-53E, six AH-1Z, and three UH-1N aircraft in support of the Marine Corps
relocation to Guam.

» Transfer of a Marine F/A-18D squadron in support of the Marine Corps relocation to Guam.

» Basing of two new MV-22 squadrons.

» Increased visits by aircraft carrier airwings to Andersen AFB, resulting in a four-fold increase of
transient F/A-18C, F/A-18F, SH-60B/F, EA-18G, and E-2C airfield operations.

The airfield operations associated with the proposed action would primarily take place at Andersen AFB.
Air pollutants would be emitted during all phases of these operations, including on-ground parking and
engine idling, maintenance testing, and flight. Future annual emissions of criteria pollutants were
estimated using:

+ The USEPA Mobile Sources methodology laid out in Procedures of Emission Inventory
Preparation, Volume IV: Mobile Sources (USEPA December 1992).

» Aircraft engine emission factors developed by the Navy’s Aircraft Environmental Support Office
(AESO,1999, 2000, 2001, and 2002 [multiple references for each year]) and

» The anticipated number of new aircraft sorties presented in the Aircraft Noise Study for Guam
Joint Military Master Plan at Andersen AFB (Wyle 2008).
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The airfield operations types for the no-action and proposed action scenarios include departures, straight-
in (non-break) arrivals, overhead break arrivals, touch-and-go patterns, and ground controlled approach
patterns.

Procedures to calculate emissions for each aircraft type typically include the following steps:

» Obtain emission factors for each aircraft engine type.
» Consider the range of operation types for each aircraft.
» Apply the applicable aircraft operating mode associated with annual flight operations.

* Calculate the emission rates for each aircrafts’ type and operating mode by multiplying the
respective emissions rates by annual flight operation numbers.

» Determine the total annual emissions by combining the emissions from all operations for all
aircraft types.

Although air pollutant emissions occur during all phases of aircraft operation (parking, idling, and in-
flight), only those emissions emitted in the lower atmosphere’s mixing layer have the potential to result in
ground-level ambient air quality impacts. The mixing layer is the air layer extending from ground level up
to the point at which the vertical mixing of pollutants decreases significantly. The USEPA recommends
that a default mixing layer of 3,000 ft (914 m) be used in aircraft emission calculations (USEPA
December 1992). Consistent with this recommendation, aircraft emissions released above 3,000 ft were
not included in this study. Emissions results for each aircraft type are presented in Table 1.3-12 through
Table 1.3-13, and include two summary tables that present combined aircraft emissions as described
below:

» Table 1.3-17: Net emissions for aircraft Associated with Aircraft Carrier Airwings (EA-18G, F-
18A/C, F-18E/F, E-2C, SK70 [UH-60A]) associated with baseline conditions and alternatives.

» Table 1.3-23: Total Net Emissions for Aircraft (CH-53E, AH-1Z, UH-1N, MV-22B, F/A-18D)
associated with the based addition to the alternatives only.

The emissions from aircraft sorties and maintenance were calculated by aircraft type on an annual basis
and are also presented in Table 1.3-24. The aircraft sortie emissions estimates are summarized in Table
1.3-14.

Table I.3-1: Net Emissions for EA-18G

LTO Emission Rate # of LTOs LTO Emissions Total Emissions
Pollutant (Ibs/LTO) (LTOslyr) (Ibs/yr) (TPY)
SORTIE EMISSIONS FROM EA-18G Straight In Arrival AIRCRAFT
NOy 23.04 3 69.12 0.03
HC 66.14 3 198.42 0.10
CcO 264.34 3 793.02 0.40
SO, 0.98 3 2.94 0.00
PMyq 18.35 3 55.05 0.03
SORTIE EMISSIONS FROM EA-18G Break at Arrival AIRCRAFT
NO, 23.31 48 1188.88 0.56
HC 66.66 48 3199.68 1.60
CcO 265.78 48 12757.44 6.38
SO, 0.96 48 46.08 0.02
PMyo 17.94 48 861.12 0.43

Note: Emission factors are obtained from AESO Report No. 9815, Revision E, November 2002 and Report No. 9933 Revision B, November 2002.
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Table I1.3-2: Net Emissions for F-18AC

LTO Emission Rate # of LTOs LTO Emissions Total Emissions
Pollutant (Ibs/LTO) (LTOslyr) (Ibs/yr) (TPY)
SORTIE EMISSIONS FROM F-18AC Straight In Arrival AIRCRAFT
NO, 13.09 36 471.24 0.24
HC 53.74 36 1934.64 0.97
co 139.40 36 5018.40 2.51
SO, 0.82 36 29.52 0.01
PMyq 16.17 36 58.56 0.03
SORTIE EMISSIONS FROM F-18AC Break at Arrival AIRCRAFT
NO, 13.49 330 4451.70 2.23
HC 54.35 330 17935.50 8.97
Cco 141.32 330 46635.60 23.32
SO, 0.82 330 270.60 0.14
PMyg 15.98 330 58.56 0.03

Note: Emission factors are obtained from AESO Report No. 9815, Revision E, November 2002 and Report No. 9933 Revision B, November 2002.

Table 1.3-3: Net Emissions for F-18EF

LTO Emission Rate # of LTOs LTO Emissions Total Emissions
Pollutant (Ibs/LTO) (LTOslyr) (Ibs/yr) (TPY)
SORTIE EMISSIONS FROM F-18EF Straight In Arrival AIRCRAFT
NO, 23.04 42 967.68 0.48
HC 66.14 42 2777.88 1.39
Cco 264.34 42 11102.28 5.55
SO, 0.98 42 41.16 0.02
PMyg 18.35 42 770.70 0.39
SORTIE EMISSIONS FROM F-18EF Break at Arrival AIRCRAFT
NOy 23.31 393 9160.83 4.58
HC 66.66 393 26197.38 13.10
CcO 265.78 393 104451.54 52.23
SO, 0.96 393 377.28 0.19
PM;q 17.94 393 7050.42 3.53

Note: Emission factors are obtained from AESO Report No. 9815, Revision E, November 2002 and Report No. 9933 Revision B, November 2002.
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Table 1.3-4: Net Emissions for E-2C

LTO Emission Rate # of LTOs LTO Emissions Total Emissions
Pollutant (Ibs/LTO) (LTOslyr) (Ibs/yr) (TPY)
SORTIE EMISSIONS FROM E-2C Straight In Arrival AIRCRAFT
NO, 6.61 9 59.49 0.03
HC 9.37 9 84.33 0.04
Cco 13.91 9 125.19 0.06
SO, 0.41 9 3.69 0.00
PMyq 4.11 9 36.99 0.02
SORTIE EMISSIONS FROM E-2C Break at Arrival AIRCRAFT
NO, 7.92 69 546.48 0.27
HC 9.39 69 647.91 0.32
Cco 13.96 69 963.24 0.48
SO, 0.46 69 31.74 0.02
PMyq 4.61 69 318.09 0.16

Note: Emission factors are obtained from AESO Report No. 9920B, Revision C, April 2000 and Report No. 9943 Revision B, April 2000.

Table 1.3-5: Net Emissions for SK 70 (UH-60A)

LTO Emission Rate # of LTOs LTO Emissions Total Emissions
Pollutant (Ibs/LTO) (LTOslyr) (Ibs/yr) (TPY)
SORTIE EMISSIONS FROM SK 70 (UH-60A) Break at Arrival AIRCRAFT
NO 3.40 117 397.80 0.20
HC 1.40 117 163.80 0.08
CO 12.30 117 1439.10 0.72
SO, 0.30 117 35.10 0.02
PMyq 2.30 117 269.10 0.13

Note: Emission factors are obtained from AESO Report No. 9929

, February 1999 and Report No. 9933, June 1999 for Aircraft UH-60A.
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Table 1.3-6: Total Net Emissions for Aircraft Associated with Aircraft Carrier Airwings

Sortie Emissions (tons/yr)
SO, CO PM, NOy HC CO,
Straig
ht
In
Break at Straight In Break at Arriva Break at Straight In Break at Straight In Break at Straight In Break at Straight In
Aircraft Arrival Avrrival Avrrival | Arrival Arrival Arrival Avrrival Avrrival Avrrival Arrival Arrival
Sortie Emissions
EA-18G 0.02 0.00 6.38 0.40 0.43 0.03 0.56 0.03 1.60 0.10 - -
F-18A/C 0.14 0.01 23.32 251 0.03 0.03 2.23 0.24 8.97 0.97 - -
F-18E/F 0.19 0.02 52.23 5.55 3.53 0.39 4,58 0.48 13.10 1.39 - -
E-2C 0.02 0.00 0.48 0.06 0.16 0.02 0.27 0.03 0.32 0.04 - -
SK70 (UH-60A)
BLACKH 0.02 0.72 0.13 0.20 0.08 -
Total Emissions 0.42 91.64 4,74 8.62 26.57 -

Table I.3-7 CH-53E Based Addition Aircraft Emissions

Total CH-53E
Sortie Emissions Maintenance Emissions Emissions
LTO | T&G GCA | #of | GCA Total | #of Moe! | Toul
0 otal 0 ance -
LTO # of Emissi | Emissi T&G Box GCA Box FCLP FCLP Sortie Aircr Emissio MIENIER | LED | Tens
Emissi LTO ons ons # of Emissi | Emissio Box Emissi | Emiss # Emissi | Emissi afts ns E;arlr]iggio ear
on Rate T&G ons n Rate ons ion of ons ons ns
Pollut Rate Rate FCLP
ant (Ibs/L (LTOs | (lbstyr | (Ibs/T | (T&Gs | (lbs/yr | (Ibs/\GC | (GCAs | (lbs/yr | (lbs/yr | (FCLPs | (lbs/yr | (lbs/yr Ibs/ACly (Ibsfyr)
T0) Iyr) ) &G) Iyr) ) As) Iyr) ) ) Iyr) ) ) r v
NO 211 600 1266.0 4.44 120.00 | 532.8 7,075.
X 8.90 472 4200.8 211 20 42.2 6041.8 4 258.4 1033.60 40 3.54
HC 0.13 600 78.0 0.19 120.00 22.8 6,173.
11.20 472 5286.4 0.13 20 2.6 5389.8 4 195.9 783.60 40 3.09
co 10808. 0.77 600 462.0 144 120.00 172.8 11459, 13,069
22.90 472 8 0.77 20 15.4 0 4 402.6 1610.40 40 6.53
SO, 0.70 472 330.4 0.11 600 66.0 0.23 120.00 27.6 0.11 20 2.2 426.2 4 20.0 80.00 506.20 0.25
PMy, 3.80 472 58.6 0.61 600 366.0 1.25 120.00 150.0 0.61 20 12.2 586.8 4 78.0 312.00 898.76 0.45

Note: Emission factors are obtained from AESO Report No. 9922, Revision C, February 2000 and Report No. 9960 Revision B, April 2000.
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Table 1.3-8: AH-1N Based Addition Aircraft Emissions

Total CH-53E
Sortie Emissions Maintenance Emissions Emissions
Mainten Total
LTO T&G GCA # of GCA Total # of ance Mainten | Lbsfyr | Tonsly
LTO # of Emissi | Emissi T&G Box GCA Box FCLP FCLP Sortie Aircr Emissio ey T
Emissi LTO ons ons # of Emissi | Emissio Box Emissi | Emiss # Emissi | Emissi afts ns Emissio
on Rate T&G ons n Rate ons ion of ons ons ns
Pollut Rate Rate FCLP
ant (Ibs/L (LTOs | (Ibslyr (Ibs/T (T&Gs | (Ibslyr | (Ibs/GC | (GCAs | (Ibs/yr | (Ibs/yr | (FCLPs | (lbs/yr (Ibsfyr Ibs/ACly (Ibsfyr)
TO) lyr) ) &G) fyr) ) As) fyr) ) ) Iyr) ) ) r v
NO 0.25 3000 750.0 1.12 1500.0 | 1680.0 7,302.
X 2.09 2281 4767.3 0 0.32 30.0 9.6 7206.9 6 15.88 95.28 17 3.65
HC 0.03 3000 90.0 0.12 1500.0 180.0 1,049.
0.33 2281 752.7 0 0.04 30.0 1.2 1023.9 6 4.23 25.38 31 0.52
co 16149. 0.54 3000 1620.0 25 1500.0 | 3690.0 21483. 21,941
7.08 2281 5 0 0.79 30.0 23.7 2 6 76.33 457.98 .16 10.97
S0, 0.02 3000 60.0 0.08 1500.0 120.0
0.17 2281 387.8 0 0.02 30.0 0.6 568.4 6 1.4 8.40 576.77 0.29
PMus 0.19 3000 570.0 0.88 1500.0 | 1320.0 2,044,
1.80 2281 58.6 0 0.26 30.0 7.8 1956.4 6 14.67 88.02 38 1.02
Note: Emission factors are obtained from AESO Report No. 9922, Revision C, February 2000 and Report No. 9960 Revision B, April 2000.
Table 1.3-9: UH-1N Based Addition Aircraft Emissions
Total CH-53E
Sortie Emissions Maintenance Emissions Emissions
Mainten Total
LTO T&G GCA # of GCA Total # of ance Mainten Lbs/ly Tonsly
LTO # of Emissi Emissi T&G Box GCA Box FCLP FCLP Sortie Aircr Emissio r
Emissi LTO ons ons # of Emissi | Emissio Box Emissi | Emiss # Emissi | Emissi afts ns Ean_ce_ ear
. missio
on Rate T&G ons n Rate ons ion of ons ons e
Pollut Rate Rate FCLP
ant (Ibs/L (LTOs | (lbsfyr | (Ibs/T | (T&Gs | (lbs/yr | (Ibs/GC | (GCAs | (lbs/yr | (lbs/yr | (FCLPs | (Ibs/yr | (lbs/yr Ibs/ACly (Ibs/yr)
T0) Iyr) ) &G) Iyr) ) As) Iyr) ) ) Iyr) ) ) r
NO 1000 190.0 0.52 500.0 260.0 1,499
X 1.28 768 983.0 0.19 0.25 15.0 3.8 1436.8 3 20.86 62.58 .37 0.75
HC 1000 10.0 0.02 500.0 10.0 600.0
0.67 768 514.6 0.01 0.02 15.0 0.3 534.9 3 21.74 65.22 8 0.30
co 1000 130.0 0.36 500.0 180.0 3,163
3.32 768 2549.8 0.13 0.25 15.0 3.8 2863.5 3 99.86 299.58 .09 1.58
50, 768 1000 20.0 0.04 500.0 20.0 131.0
0.11 84.5 0.02 0.02 15.0 0.3 124.8 3 2.09 6.27 5 0.07
PMo | 18 | 70| | g | 2000 | P00 oas | om0 | P01l | e |0 2102 | 6576 | S| g

Note: Emission factors are obtained from AESO Report No. 9922, Revision C, February 2000 and Report No. 9960 Revision B, April 2000.
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Table 1.3-10: MV-22 Based Additions Aircraft Emissions

Total CH-53E
Sortie Emissions Maintenance Emissions Emissions
T&G Mainten Total
S o] e i ance Mainten Lbs/yr | Tonsly
LTO # of LTO Emissi T&G Box GCA Box FCLP FCLP Total Aircr Emissio ey s
Emissi LTO Emissi ons # of Emissi | Emissio Box Emissi | Emiss # Emissi | Sortie afts ns Emissio
on ons Rate T&G ons n Rate ons ion of ons Emissi ns
Pollut Rate Rate FCLP ons
ant (Ibs/L (LTOs (Ibs/T | (T&Gs | (Ibslyr | (Ibs/GC | (GCAs | (lbs/yr | (lbsly | (FCLPs | (lbs/yr Ibs/ACly (Ibs/yr)
TO) Iyr) (Ibs/yr) &G) Iyr) ) As) Iyr) ) r 1yr) ) (Ibslyr) r
MV-22 Break at Arrival AIRCRAFT
NO 10917. 3.57 566 2020.6 5.20 707.0 | 3676.4 16891. 23,198.

X 6.13 1781 5 4.61 60.0 276.6 2 12 525.68 6307.68 83 11.60
HC 0.05 1781 89.1 0.003 566 1.7 0.004 707.0 2.8 0.003 60.0 0.2 93.8 12 459 55.08 148.84 0.07
co 0.19 566 107.5 0.260 707.0 183.8 12 9,325.5

3.07 1781 5467.7 0.22 60.0 13.2 5772.2 296.32 3553.32 5 4.66
S0, 1781 0.11 566 62.3 0.16 707.0 113.1 12 1,048.4
0.31 552.1 0.14 60.0 8.4 735.9 26.05 312.60 9 0.52
PMi | g5 | 1781 | 18879 044 | 566 | 5490 | 963 | 7070 | 4454 | 055 | 600 | 330 | 26153 | 12 677 | 104724 3'622'5 183
2498.7 44501 566 50883 1283 90708 | 1119. 67140. | 59332 12 2,515,94 | 8,449,1 | 4,224.
C0; 0 1781 | g4y | 89 4.0 070 1 Ty 0 60.0 0 39.7 200662 | 4.0 83.7 59
MV-22 B Straight In Arrival AIRCRAFT
NOx 3087 261 1010.1 NA NA NA NA NA NA NA NA NA 1010.1 NA NA NA 1010.1 0.51
HC 0.05 261 13.1 NA NA NA NA NA NA NA NA NA 13.1 NA NA NA 13.1 0.01
CO 2.96 261 772.6 NA NA NA NA NA NA NA NA NA 772.6 NA NA NA 772.6 0.39
SO, 0.24 261 62.6 NA NA NA NA NA NA NA NA NA 62.6 NA NA NA 62.6 0.03
PMjo 0.78 261 203.6 NA NA NA NA NA NA NA NA NA 203.6 NA NA NA 203.6 0.10
Co, 19?64.8 261 5(;138 NA NA NA NA NA NA NA NA NA 5(;4.138 NA NA NA 504382. 25249

Note: Emission factors are obtained from AESO Report No. 9922, Revision C, February 2000 and Report No. 9960 Revision B, April 2000.
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Table 1.3-11: FA-18D Based Additions Aircraft Emissions

Total FA-18D
Sortie Emissions Maintenance Emissions Emissions
T&G
LTO Emission GCA Box GCA Total
Emissio # of S # of T&G Emission Box Sortie # Maintena Ma-il;g(te?llanc Tor;sr/ ye
n Rate LTO LTO Rate T&G Emissio Rate #0of GCA | Emission | Emissi of nce " Lbs/yr
Polluta Emissions ns Box S ons Aircrafts | Emissions | © Sl
nt (Ibs/LT | (LTOsly (Ibs/T&G | (T&Gsly (Ibs/GCA (Ibs/yr)
0) r) (Ibslyr) ) r) (Ibs/yr) S) (GCAslyr) (Ibs/yr) (Ibs/yr) Ibs/AC/yr
MV-22 Break at Arrival AIRCRAFT
NOy 15.95 995 15870.3 5.86 1825 10694.5 11.71 398.0 4660.6 31225.3 12 513.9 6166.80 | 37392.13 18.70
HC 0.22 1825 401.5 0.450 398.0 179.1 19468.8
54.43 995 54157.9 54738.5 12 1622.4 0 74207.25 37.10
co 142314. 1.14 1825 2080.5 2.27 398.0 903.5 53526.0 | 198824.8
143.03 995 9 145298.8 12 4460.5 0 1 99.41
SO, 0.89 995 885.6 0.22 1825 401.5 0.45 398.0 179.1 1466.2 12 27.6 331.20 1797.35 0.90
PMyo 16.61 995 16527.0 3.05 1825 5566.3 6.11 398.0 2421.8 24525.0 12 457.4 5488.80 | 30013.78 15.01
MV-22 B Straight In Arrival AIRCRAFT
NOy 15.40 176 2710.40 NA NA NA NA NA NA 2710.40 NA NA NA 2710.40 1.36
HC 53.82 176 9472.32 NA NA NA NA NA NA 9472.32 NA NA NA 9472.32 4.74
co 24833.6 NA NA NA NA NA NA NA NA NA 12.42
141.10 176 0 24833.60 24833.60
SO, 0.90 176 158.40 NA NA NA NA NA NA 158.40 NA NA NA 158.40 0.08
PMio 16.86 176 2967.36 NA NA NA NA NA NA 2967.36 NA NA NA 2967.36 1.48

Note: Emission factors are obtained from AESO Report No. 9815, Revision E, November 2002, and Report No. 9933, Revision B, November 2002.
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Table 1.3-12: Total Net Emissions for Aircraft Associated with the Based Addition

Sortie Emissions (tons/yr)

SO, CO PMyo NOy HC CO,
Break Straigh
at Straigh | Break t Break Straigh | Break Straigh | Break Straigh Straigh
Arriv | t at In at t In | at t In | at t In | Break at | t In
Aircraft al Arrival | Arrival | Arrival | Arrival | Arrival | Arrival | Arrival | Arrival | Arrival | Arrival Avrrival
Sortie Emissions
MV-22B 0.37 0.03 2.89 0.39 1.31 0.10 8.45 0.51 0.05 0.01 2966.62 252.49
F/A-18D 0.73 0.08 72.65 12.27 12.26 1.48 15.61 1.36 27.37 474 - -
CH-53E 0.21 5.73 0.29 3.02 2.69 -
AH-1N 0.28 10.74 0.98 3.60 0.51 -
UH-1IN 0.06 1.43 0.65 0.72 0.27 -
Total Sortie
Emissions 1.77 106.09 17.07 33.26 35.63 3219.11
Maintenance Emissions
MV-22B 0.16 - 1.78 - 0.52 - 3.15 - 0.03 - 1257.97 -
F/A-18D 0.17 - 26.76 - 2.74 - 3.08 - 9.73 - - -
CH-53E 0.04 0.81 0.16 0.52 0.39 -
AH-1N 0.00 0.23 0.04 0.05 0.01 -
UH-1IN 0.00 0.15 0.03 0.03 0.03 -
Total
Maintenance
Emissions 0.37 29.72 3.50 6.83 10.20 1257.97
Total
Emissions 2.14 135.82 20.57 40.09 45.83 4,477.08
Table 1.3-13: Annual Increase in Aircraft Sortie Emissions at Andersen AFB
. Pollutant (TPY)
Activity SO, co PMso PMas NO, VOC co,
Aircraft carrier Airwings 0.4 91.6 4.7 4.7 8.6 26.6 NA
Based Aircraft LTO,
touch and go, FCLP and
GCA Box 1.8 106.1 17.1 17.1 33.3 35.6 3219.1
Based Aircraft
Maintenance 0.4 29.7 3.5 3.5 6.8 10.2 1258.0
Total Operation 2.6 227.4 25.3 25.3 48.7 72.4 4,477.1
Note: CO, emissions are only available for MV-22 aircraft.
Table 1.3-14: Aircraft Carrier Berthing Operational Emissions
Operational Pollutant (TPY)
Activities
2016 and after SO, co PMo PM2s NO, VoC CO;
Aircraft Carrier 0.1 0.2 0.1 NA 11 13 NA
Berthing
Transient Aircraft 0.4 91.1 4.6 8.4 26.2 0.4 NA
Total Operation 0.5 91.3 4.7 8.4 27.3 1.7 NA

3.3.2

Aircraft Operational Emissions from Aircraft Carrier Berthing

The Navy proposes to construct a new deep-draft wharf with shoreside infrastructure improvements in
Apra Harbor, Guam to provide for a transient nuclear powered aircraft carrier. Up to 59 aircraft including
strike, surveillance, control, and other logistic and combat aircraft, would either remain onboard the ship
or fly to Andersen AFB. Two locations for siting the new wharf are considered under the proposed action:

1) Polaris Point (preferred), and 2) the Former Ship Repair Facility (SRF).

The Aircraft Carrier Berthing component of the proposed action requires operational activities that have
the potential to generate air emissions. Specifically, operational emissions would result from the

following activities:
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» Operation of the aircraft carriers’ on-board diesel generators.

» Aircraft carrier routine maintenance.

» Transient aircraft operations.

» Escort vessels operations.

» Operation of the tugboats that assist in navigating the aircraft carrier through the harbor.
» Operation of the on-road vehicles transporting the aircraft carrier crew.

» Operations of the on-road trucks transporting materials to and from aircraft carriers.

The emissions inventory for one aircraft carrier homeporting for six months was taken from a U.S. Navy
study (U.S. Navy July 1999). This inventory was used to prorate the aircraft carrier berthing emissions
based on an increase in aircraft carrier berthing days at Apra Harbor of 49 days.

Accompanying vessel and tugboat emissions were not considered in this analysis because these
operations are a function of the number of aircraft carrier visits rather than of the number of berthing
days. Because the number of aircraft carrier visits at Apra Harbor would not increase, no additional
emissions from vessel and tugboat operations are anticipated.

The aircraft carrier berthing-related vehicle operations would be increased due to an increase in berthing
days. However, the impacts from increased on-road vehicular trips are covered in the traffic-related air
quality impact analysis discussed later in this study. Aircraft carrier berthing-related emissions from
operations in 2014 and beyond are shown in Table 1.3-25.

3.3.3 Aircraft Training Emissions

Five sites were considered on Guam for aviation training: Andersen AFB airfield, Northwest Field at
Andersen AFB, Orote Airfield at Navy Main Base, Andersen South (including two improved helicopter
landing pads), and the Naval Munitions Site. The types of aviation training and facility requirements
associated with Marine Corps units that would relocate to Guam are listed in Table 1.3-26. The minimum
requirement for most training would be twice annually; however, the minimum Field carrier landing
practice (FCLP) training requirement is 12 times annually. The majority of this training requirement
would be met at Guam and surrounding airspace.
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Table 1.3-15: Aviation Training Types

Training Type Facility/Airspace Requirements
FAM Familiarization  and | Improved airfield with air rescue available. FAM is a daylight operation.
Instrument Flight Instrument flight is day and night.

FORM | Formation Flights Flying in formation, often in Air Traffic Controlled Assigned Airspace
(ATCAA) assigned by FAA. Also includes helicopter flying Visual Flight Rules
(VFR) information. Day and night use.

CAL Confined Area | Ground space, helicopter landing zones in approx. 10 locations. Day and night.

Landing

TERF | Terrain Flights 1 or more routes in ATCAA assigned by FAA over varying terrain for day and
night flights at 50 to 200 ft (15 to 61 m) above ground level.

EXT External Loads Both unimproved and improved LZs for day and night use. Unimproved LZs at
remote sites. Ground access needed to pre-position external loads that cannot be
carried across public roads or populated areas.

GTR Ground Threat | Tactical flight maneuver area or route where ground based threat simulators can

Reaction be placed. Air routes similar to TERF. Day and night. Includes training on Tinian
that is addressed in Volume 3.
FCLP | Field Carrier Landing | Simulated ship deck paved area. Day and night.
Practice

TAC Tactics Routes over water or land of at least 50 nm (93 km), for chaff, flares, and .50 cal
machine gun engagement. Day and night. Includes training in CNMI that is
addressed in the MIRC EIS/OEIS.

AG Aerial Gunnery Air-to-Ground gun munitions against ground targets. Day and night. Includes
training in CNMI that is addressed in the MIRC EIS/OEIS.

HIE Helicopter  Insertion | Fast rope, rappelling, helo-casting, and parachute operations in improved fields,

and Extraction drop zones, and water operating areas. Day and night

DM Defensive Maneuvers | Airspace routes similar to TERF, but at higher altitude. Day and night.

Source: NAVFAC Pacific 2009.

The aircraft squadrons are proposed for basing at Andersen AFB North Ramp, in a separately constructed
air facility. To reduce the operationally undesirable, simultaneous mix of fixed wing and rotary wing
operations at Andersen AFB, proposed Marine Corps aviation training would primarily occur at the
following sites rather than North Ramp: Northwest Field at Andersen AFB, Orote Airfield at Navy Main
Base, Andersen South, and Naval Munitions Site.

In addition, aviation training would occur along proposed flight corridors and SUA within and offshore
Guam and integrated with MIRC training operations. Specific aviation training proposals for Guam and
surrounding airspace are as follows:

Marine Air Control Group Training (MACG). MACG training involves coordination of air command and
control and air defense within the Marine Aircraft Wing.

Improved Airfield Training. FCLP and familiarization and instrument flight (FAM) training require
improved airfields. Approximately training operations are conducted with each FAM sortie and five
training operations with each FCLP sortie. Both are conducted during both day and night. On Guam,
options for aviation training at an improved airfield are North Ramp and NWF, both at Andersen AFB.

Table 1.3-27 provides an estimate of aviation training that would occur at each of these sites under the
proposed action based on the minimum bi-annual training requirement for FAM and monthly training
requirement for FCLP for aircrews associated with the proposed action.
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Table 1.3-16: Estimated Annual Training Sortie Activities at Improved Airfields

Locati | Sortie-Ops by Aircraft Total | Duratio | Duration of Sortie-Ops by | Total | % % Annual Freqg.
on Type Annu | n/Sortie | Aircraft Type (Minutes) Annu | Nigh | Below | Training/Locati
and al - al t 3,000t | on(Days)
Traini Sorti | Op(Min Sorti AGL
ng e- utes) e-Op
Type Ops Minu
tes
CH | MV- | AH CH- | MV- | AH- | UH-
53 | 22 -1 UH-1 53 22 1 1
Andersen AFB North Ramp
FCLP | 160 | 480 | 240 120 1,000 2 320 | 960 | 480 | 240 | 2,000 | 50% 100% 12-18
FAM 11 | 48 16 4 79 3 33 144 | 48 12 237 10% 100% 4-6
NWF
FCLP 160 | 480 240 120 1,000 2 320 960 480 240 2,000 50% 100% 12-18
FAM 11 | 48 16 4 79 3 33 144 | 48 12 237 10% 100% 4-6

Training in Military Flight Corridors, Routes, or Tactical Navigation Area. Aviation training
requirements requiring military flight corridors or routes include Terrain Flight (TERF), Ground Threat
Reaction (GTR), and Defensive Maneuvering (DM). All four aircraft types associated with the proposed
action conduct TERF, GTR, and DM training. Table 1.3-28 provides an estimate of aviation training that
would occur in designated airspace on Guam based on the minimum bi-annual training requirement for
TERF, GTR, and DM for aircrews associated with the proposed action. In addition, sorties associated
with the transport personnel from Andersen South North Ramp to NMS or Andersen South for maneuver
training is also estimated in Table 1.3-28 (as MAN-LFT).

Table 1.3-17: Estimated Annual Training Sortie Activity in Military Flight Corridors, Routes, or Tactical
Navigation Area on Guam Based on Minimum Training Requirements

Location | Sortie-Ops by Aircraft | Total Duration/Sortie | Duration of Sortie-Ops by | Total % %
and Type Annual | -Op(Minutes) Aircraft Type (Minutes) Annual | Night | Below
Training Sortie- Sortie- 3,000ft
Type Ops Op AGL
Minutes
CH | MV- | AH- CH- MV-
53 | 22 1 UH-1 53 22 AH-1 | UH-1
TERF 16 48 24 12 100 90 1,440 | 4,320 | 2,160 | 1,080 | 9,000 10% 90%
GTR 16 48 24 6 94 90 1,440 | 4,320 | 2,160 | 540 8,460 10% 80%
DM 16 48 24 6 94 90 1,440 | 4,320 | 2,160 | 540 8,460 10% 80%
hf_é? T o912 0 0 0 912 10 9,120 0 0 0 9,120 10% 80%

Landing zone training. Both improved and unimproved LZs are required to support training in Confined
Area Landing (CAL), External Loads (EXT), and Helicopter Insertion Extraction (HIE). CAL training is
required for all four aircraft types associated with the proposed action. EXT and HIE training is required
for CH-53, UH-1, and MV-22, but not AH-1 aircraft. CAL requires approximately 10 LZs in various
locations. All three types of training would include both day and night operations.

Table 1.3-29 provides an estimate of aviation training that would occur at NWF, Andersen South, NMS,
and Orote Airfield LZs based on the minimum bi-annual training requirement for CAL, EXT, and HIE for
aircrews associated with the proposed action. In addition, sorties associated with the lifts for access to
Andersen South and NMS for maneuver training are also estimated in Table 1.3-29 (as MAN-LFT).
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The emissions from aircraft training at existing airfields were estimated using the same methods and
emission factors guidance described previously for Andersen AFB Aircraft Basing Operations. Annual
emission rates are shown in Table 1.3-30. The training flight sorties, as shown in Table 1.3-31, and flight
hours defined around each airfield were based on information provided above.

Appendix | 1-46 Air Impact Study



Guam and CNMI Military Relocation

Final EIS (July 2010)

Table 1.3-18: Estimated Annual Training Sortie Activity at Guam LZ Sites

Location Sortie-Ops by Aircraft Type Total Duration/Sortie- Duration of Sortie-Ops by Total % % Below Annual Freq.
and Annual Op(Minutes) Aircraft Type (Minutes) Annual Night 3,000ft Training/Location(Days)
Training Sortie- Sortie-Op AGL
Type Ops Minutes
CH- MV- AH- UH- MV- AH- UH-
53 22 1 1 CH-53 22 1 1
NWF

CAL 20 60 30 15 125 2 40 120 60 30 250 10% 100% 2-3

EXT 20 60 0 15 95 2 40 120 0 30 190 10% 100% 2-3

HIE 24 72 0 18 114 2 48 144 0 36 228 10% 100% 2-3

Orote Airfield
EXT | 20 [60] 0 [ 15 95 2 [ 40 [120 ] o0 30 190 10% 100% 1-2
Andersen South

CAL 20 60 | 30 15 125 2 40 120 60 30 250 10% 100% 2-3

EXT 13 40 0 10 63 2 27 80 0 20 127 10% 100% 2-3

HIE 24 72 0 18 114 2 48 144 0 36 228 10% 100% 2-3
MAN-LFT | 720 0 0 0 720 2 1,440 0 0 0 1,440 10% 80% 90

NMS

CAL 20 60 | 30 15 125 2 40 120 60 30 250 10% 100%

EXT 13 40 0 10 63 2 27 80 0 20 127 10% 100% 1-2
MAN-LFT | 192 192 2 384 0 0 0 384 10% 100% 12-18
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Table 1.3-19: Aircraft Training Emissions Rates

) ) o Emission Rates (Ib/Op)*
Aircraft | Operation Training Type
CcOo C02 NOx HC S0O2 PM10

H-53 Cruise FAM, FORM, TERF, GTR, TAC, AG, DM 9.5 - 36.1 0.67 1.8 9.9
Rocks-and-Block EXT 1.97 - 7.52 0.24 0.36 1
Carrier-Controlled Approach FCLP 2.67 - 5.33 0.74 0.29 1.59
Special Personnel Insertion and Extraction Rig HIE 1.28 - 3.81 0.18 0.2 1.08
Pad Landing CAL 1.94 - 4.03 0.52 0.22 1.19

V-22 Cruise - Airplane mode (nacellas horizontal) FAM, FORM, TERF, GTR, TAC, AG, DM 1.99 12258.4 53.82 0.04 1.53 6.04
Field Carrier Landing Practice FCLP 0.22 1119 4.61 0.003 0.14 0.55
Rocks-and-Blocks EXT 0.63 3081 12.25 0.01 0.38 1.52
Confined Area Landing HIE 0.29 1899 8.87 0.01 0.24 0.94
Special Personnel Insertion and Extraction Rig CAL 0.32 1693 6.93 0.01 0.21 0.83

AH-1 Cruise FAM, FORM, TERF, GTR, TAC, AG, DM 8.96 - 4.72 0.48 0.34 3.57
Touch-and-Go EXT 0.54 - 0.25 0.03 0.02 0.19
Pad Landing CAL 0.69 - 0.32 0.03 0.02 0.25
Mountain Pad HIE 0.76 - 0.36 0.04 0.03 0.28
Field Carrier Landing Practice FCLP 0.79 - 0.32 0.04 0.02 0.26

UH-1 Cruise FAM, FORM, TERF, GTR, TAC, AG, DM 0.7 - 4.01 0.09 0.28 291
Rocks-and-Block EXT 0.39 - 0.71 0.03 0.06 0.58
Special Personnel Insertion and Extraction Rig HIE 0.15 - 0.4 0.01 0.03 0.31
Pad Landing CAL 0.13 - 0.25 0.01 0.02 0.21
Field Carrier Landing Practice FCLP 0.25 - 0.25 0.02 0.02 0.22

Notes: Emission Rates are Ib/hr for Cruise operations.

gzljlrig%nA;ngnm?;n%%Tum Report Nos. 9822, Revision C, February 2000; 9824, Revision A, April 30, 1999; 9904, Revision A, May 3, 1999; 9946, Revision E, January 2001; 9960, Revision B, April 2000; 9961, July 1999; 9962, July 1999; 9965,
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Table 1.3-20: Annual Sortie-Ops by Training Airspace

% Sortie | Min/ | % < | % Sortie | Min/ | % < | % Sortie | Min/ | % < | % Sortie | Min/ | % < | % Sortie | Min/ | % <
Sortie | Sortie | -Ops | Sortie | 3,000 | Sortie | -Ops | Sortie | 3,000 | Sortie | -Ops | Sortie | 3,000 | Sortie | -Ops | Sortie | 3,000 | Sortie | -Ops | Sortie | 3,000
Aircraft | -Ops | -Ops | /Area | -Op ft -Ops | /Area | -Op ft -Ops | /Area | -Op ft -Ops | /Area | -Op ft -Ops | /Area | -Op ft
FAM - Familiarization and Instrument Flight
A AFB (North Ramp) NWF Tinian
CH-53 32 | 33% | 10.67 30 5% | 33% | 10.67 60 5% | 33% | 10.67 30 5%
MV-22 144 48 30 5% 48 90 5% 48 30 5%
AH-1 48 16 30 5% 16 60 5% 16 30 5%
UH-1 12 4 30 5% 4 30 5% 4 30 5%
FORM - Formation Flights
Guam SUA Tinian SUA
CH-53 32| 20% 6.4 30 5% | 80% 25.6 60 5%
MV-22 144 28.8 30 5% 115.2 90 5%
AH-1 48 9.6 30 5% 38.4 60 5%
UH-1 12 2.4 30 5% 9.6 30 5%
CAL - Confined Area Landing
NW FLD ANDY S NMS TINN
CH-53 80 | 25% 20 90 | 75% | 25% 20 90 | 75% | 25% 20 90 | 75% | 25% 20 90 | 75%
MV-22 240 60 120 | 75% 60 120 | 75% 60 120 | 75% 60 120 | 75%
AH-1 120 30 90 | 75% 30 90 | 75% 30 90 | 75% 30 90 | 75%
UH-1 60 15 60 | 75% 15 60 | 75% 15 60 | 75% 15 60 | 75%
TERF - Terrain Flights
NMS Tinian
CH-53 32 | 50% 16 90 | 100% | 50% 16 90 | 100%
MV-22 96 48 120 | 100% 48 120 | 100%
AH-1 48 24 90 | 100% 24 90 | 100%
UH-1 24 12 60 | 100% 12 60 | 100%
EXT - External Loads
NW Field Orote ANDY S NMS Tinian
CH-53 80 | 25% 20 90 | 100% | 25% 20 90 | 100% | 17% | 13.33 90 | 100% | 17% | 13.33 90 | 100% | 17% | 13.33 90 | 100%
MV-22 240 60 120 | 100% 60 120 | 100% 40 120 | 100% 40 120 | 100% 40 120 | 100%
AH-1 120 30 90 | 100% 30 90 | 100% 20 90 | 100% 20 90 | 100% 20 90 | 100%
UH-1 60 15 60 | 100% 15 60 | 100% 10 60 | 100% 10 60 | 100% 10 60 | 100%
GTR - Ground Threat Reaction
NMS Rota/Tinian
CH-53 32 | 50% 16 90 | 100% | 50% 16 90 | 100%
MV-22 96 48 120 | 100% 48 120 | 100%
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% Sortie | Min/ | % < | % Sortie | Min/ | % < | % Sortie | Min/ | % < | % Sortie | Min/ | % < | % Sortie | Min/ | % <
Sortie | Sortie | -Ops | Sortie | 3,000 | Sortie | -Ops | Sortie | 3,000 | Sortie | -Ops | Sortie | 3,000 | Sortie | -Ops | Sortie | 3,000 | Sortie | -Ops | Sortie | 3,000
Aircraft | -Ops | -Ops | /Area | -Op ft -Ops | /Area | -Op ft -Ops | /Area | -Op ft -Ops | /Area | -Op ft -Ops | /Area | -Op ft
AH-1 48 24 90 | 100% 24 90 | 100%
UH-1 12 6 60 | 100% 6 60 | 100%
FFCLP - Field Carrier Landing Practice
A AFB NW Field Orote
CH-53 480 | 33% 160 90 | 100% | 33% 160 90 | 100% | 33% 160 90 | 100%
MV-22 1440 480 120 | 100% 480 120 | 100% 480 120 | 100%
AH-1 720 240 90 | 100% 240 90 | 100% 240 90 | 100%
UH-1 360 120 60 | 100% 120 60 | 100% 120 60 | 100%
TAC — Tactics
GUAM MOA/Route Tinian MOA/Route
CH-53 32| 50% 16 30 5% | 50% 16 60 5%
MV-22 144 72 30 5% 72 90 5%
AH-1 48 24 30 5% 24 60 5%
UH-1 12 6 30 5% 6 30 5%
AG - Aerial Gunnery
WA
CH-53 80 | 100% 80 30 5%
MV-22 240 240 30 5%
AH-1 120 120 30 5%
UH-1 60 60 30 5%
HIE - Helicopter Insertion and Extraction
NWF ANDY S
CH-53 48 | 50% 24 30 5% | 50% 24 60 5%
MV-22 144 72 30 5% 72 90 5%
AH-1 72 36 30 5% 36 60 5%
UH-1 36 18 30 5% 18 30 5%
DM - Defensive Maneuvers
NMS Tinian
CH-53 32 | 50% 16 90 | 100% | 50% 16 90 | 100%
MV-22 96 48 120 | 100% 48 120 | 100%
AH-1 48 24 90 | 100% 24 90 | 100%
UH-1 12 6 60 | 100% 6 60 | 100%
Appendix | 1-50 Air Impact Study




Guam and CNMI Military Relocation Final EIS (July 2010)

The annual aircraft training flight emissions are summarized in Table 1.3-21.

Table 1.3-21: Aircraft Training Flight Annual Emissions at Andersen AFB

Location Pollutant (TPY)
sO, | co | PMy [ PMys | NO, | vVOC | CO,

North
Northwest Field 0.1 0.5 0.4 0.4 2.4 0.1 920.2
Andersen AFB 0.1 1.1 0.6 0.6 3.2 0.3 479.5

Sub Total 0.2 1.6 1.0 1.0 5.6 0.4 1399.8
Central
AndersenSouth [ 014 [ 05 [ o5 | 05 [ 19 [ 01 | 1795
Apra Harbor
Orote | 01 | 04 | 04 | 04 | 20 | 01 | 3610
South
NMS | 03 | 14 | 18 | 18 | 106 | 01 | 18838
Note: CO, emissions are only available for MV-22, CH-46, and C-130 aircraft and includes operations >3000 feet.

3.34 Marine Vessel Training Emissions

Marine vessel training operations at Apra Harbor and Tinian would result in an increase in pollutant
emissions. These emissions were estimated using emission factors, load factors, and power levels
obtained from:

» Final EIS/OEIS Southern California Range Complex (U.S. Navy 2008).

* Current Methodologies and Best Practices in Preparing Port Emission Inventories (USEPA
January 2006)

Navy vessel criteria pollutant emissions were analyzed using the U.S. Navy (2008) emission factors for
each power level. For emission factors given with multiple power levels, the average level was assumed.
The vessels are assumed to operate at 100% capacity for each given power level emission factor. For
greenhouse gas emissions in terms of CO, emissions from Navy vessel operations were estimated based
on the fuel consumption related emission factors provided by the California Air Resources Board
(CARB) (CARB, 2008). Fuel consumption for each ship was estimated first based on individual vessel’s
rated horsepower associated with each combustion source type and the forecasted running hours.
Combustion source types include boilers used in the Amphibious Assault Ship and diesel engines used in
all other vessels. The fuel to be 