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B.1 Air Quality 

This appendix presents an overview of the Clean Air Act (CAA) and the relevant State of Hawaii, 
Department of Health (DOH) Clean Air Branch (CAB) and Guam Environmental Protection Agency (Guam 
EPA) requirements. It also presents calculations, including the assumptions used for the air quality analyses 
presented in the Air Quality sections of this Environmental Assessment.  

B.1.1  Air Quality Program Overview 
To protect public health and welfare, the United States Environmental Protection Agency (USEPA) has 
developed numerical concentration-based standards, or National Ambient Air Quality Standards (NAAQS), 
for six “criteria” pollutants (based on health-related criteria) under the provisions of the CAA Amendments 
of 1970. There are two kinds of NAAQS: Primary and Secondary standards. Primary standards prescribe 
the maximum permissible concentration in the ambient air to protect public health, including the health of 
“sensitive” populations such as asthmatics, children, and the elderly. Secondary standards prescribe the 
maximum concentration or level of air quality required to protect public welfare, including protection against 
decreased visibility, damage to animals, crops, vegetation, and buildings (40 Code of Federal Regulations 
[CFR] § 50). 

The CAA gives states the authority to establish air quality rules and regulations. These rules and regulations 
must be equivalent to, or more stringent than, the federal program. In Guam, the Guam EPA oversees the 
territory’s air pollution control program under the authority of the federal CAA and amendments, federal 
regulations, and state laws. In Hawaii, the State of Hawaii DOH CAB oversees the state’s air pollution 
control program under the authority of the federal CAA and amendments, federal regulations, and state 
laws. Guam EPA and DOH CAB have adopted the federal NAAQS; additionally, Guam EPA and DOH CAB 
have adopted standards for several air pollutants that are more stringent than the NAAQS, as shown in 
Table B-1. 
Based on measured ambient air pollutant concentrations, the USEPA designates areas of the United States 
as having air quality better than (attainment) the NAAQS, worse than (nonattainment) the NAAQS, and 
unclassifiable. The areas that cannot be classified (on the basis of available information) as meeting or not 
meeting the NAAQS for a particular pollutant are “unclassifiable” and are treated as attainment until proven 
otherwise. Attainment areas can be further classified as “maintenance” areas, which are areas previously 
classified as nonattainment, but where air pollutant concentrations have been successfully reduced to 
below the standard. Maintenance areas are under special maintenance plans, and must operate under 
some of the nonattainment area plans to ensure compliance with the NAAQS.  

Section 176(c) (1) of the CAA contains legislation that ensures federal activities conform to relevant state 
implementation plans (SIPs) and thus do not hamper local efforts to control air pollution. Conformity to a 
SIP is defined as conformity to a SIP’s purpose of eliminating or reducing the severity and number of 
violations of the NAAQS, and achieving expeditious attainment of such standards. As such, a general 
conformity analysis is required for areas of nonattainment or maintenance where a federal action is 
proposed. In such areas, a conformity determination is required for each criteria pollutant or precursor 
where the total of direct and indirect emissions of that pollutant equal or exceed its de minimis rates as 
shown in Table B-2 (40 CFR § 93.153). For the Proposed Action, Alternatives A, B and C are all located in 
attainment areas of all NAAQS and therefore General Conformity does not apply to any of the alternatives.   

Direct emissions are those that occur as a direct result of the action. For example, construction emissions 
from vehicles and equipment used to clear and grade building sites, build new buildings or renovate existing 
buildings, and construct parking lots or equipment pads must be evaluated. Indirect emissions are those 
that occur at a later time or at a distance from a proposed action. For example, increased 
vehicular/commuter traffic as a result of additional personnel is considered an indirect emission. 
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Table B-1 
National Ambient Air Quality Standards and 

Ambient Air Quality Standards in State of Hawaii and Guam 

Pollutant 
Averaging

Period 

NAAQS AAQS 
Primary 

Standard 
Secondary
Standard 

State of 
Hawaii 

Guam 

Carbon monoxide (CO) 
8-houra 9 ppm - 4.4 ppm NAAQS 
1-houra 35 ppm - 9 ppm NAAQS 

Nitrogen dioxide (NO2) 
Annualc 0.053 ppm 0.053 ppm 0.04 ppm 0.05 ppm 
1-hourd 0.100 ppm - NAAQS NAAQS 

Ozone (O3) 
8-houre 0.070 ppm 0.070 ppm 0.075 ppm NAAQS 
1-hourf - - - 0.12 ppm 

Lead (Pb) 3-monthg 0.15 µg/m3 0.15 µg/m3 NAAQS NAAQS 

Particulate ≤10 μm (PM10) 
Annualh - - 50 µg/m3 -
24-houri 150 µg/m3 150 µg/m3 NAAQS NAAQS 

Particulate ≤2.5 μm 
(PM2.5) 

Annualj 12 µg/m3 15 µg/m3 NAAQS NAAQS 
8-hour - - - 24.3 µg/m3 

24-hourk 35 µg/m3 35 µg/m3 NAAQS NAAQS 

Sulfur dioxide (SO2) 

1-hourl 0.075 ppm - NAAQS NAAQS 
3-houra - 0.5 ppm NAAQS NAAQS 
4-hourm - - - 0.25 ppm 
24-hourn - - 0.14 ppm 0.12 ppm 
Annual - - 0.03 ppm 0.02 ppm 

Hydrogen sulfide (H2S) 1-hour - - 0.025 ppm -
Sources: USEPA 2021a; DOH CAB, 2021; 22 Guam Administrative Rule, Division II, Chapter 1 
Notes: 
a. Second highest non-overlapping 8-hour average not to be exceeded more than once in a year. 
b. Maximum 1-hour concentration not to be exceeded more than once in a year. 
c. Annual arithmetic mean. 
d. In February 2010, the USEPA established a new 1-hour standard for NO2 at a level of 0.100 ppm, based on the 3-year average 

of the 98th percentile of the yearly distribution concentration, to supplement the then-existing annual standard. 
e. In October 2015, the USEPA revised the level of the 8-hour standard to 0.070 ppm, based on the annual 4th highest daily 

maximum concentration, averaged over 3 years; the regulation became effective on 28 December 2015. The previous (2008) 
standard of 0.075 ppm remains in effect for some areas. 

f. In November 2008, USEPA revised the primary lead standard to 0.15 µg/m3. USEPA revised the averaging time to a rolling 3-
month average; the State of Hawaii 3-month averaging time is based on calendar quarter. 

g. Due to a lack a lack of evidence linking health problems to long-term exposure to coarse particle pollution, the USEPA revoked 
the annual PM10 standard effective 2006 December 17; however, the State of Hawaii has retained an annual PM10 standard. 

h. In October 2006, USEPA revised the level of the 24-hour PM2.5 standard to 35 µg/m3 and retained the level of the annual PM2.5 

standard at 15 µg/m3. In 2012, USEPA split standards for primary & secondary annual PM2.5. All are averaged over 3 years, with 
the 24-hour average determined at the 98th percentile for the 24-hour standard. USEPA retained the 24-hour primary standard 
and revoked the annual primary standard for PM10. 

i. Territory of Guam maximum 8-hr concentration not to be exceeded more than once in a year. 
j. In 2012, the USEPA retained a secondary 3-hour standard, which is not to be exceeded more than once per year. In June 2010, 

the USEPA established a new 1-hour SO2 standard at a level of 75 ppb, based om the 3-year average of the annual 99th 
percentile. 

k. Maximum 4-hour concentration not to be exceeded more than once in a year. 
l. Maximum 24-hr concentration not to be exceeded more than once in a year. 
CO = carbon monoxide; NOx = nitrogen oxide; O3 = ozone; Pb = lead; PM2.5 = particulate matter with a diameter of less than 

2.5 micrometers; PM10 = particulate matter with a diameter of less than 10 micrometers; SO2 = sulfur dioxide; µm = micrometer(s); 
µg/m3 = microgram(s) per cubic meter; ppm = part(s) per million; USEPA = United States Environmental Protection Agency 
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Table B-2 
General Conformity Rule De Minimis Emission Thresholds  

Pollutant Attainment Classification Tons per year 

Ozone (VOC and NOx) 

Serious nonattainment 50 
Severe nonattainment 25 
Extreme nonattainment 10 
Other areas outside an ozone transport region 
(applicable to all three alternatives) 

100 

Ozone (NOx) 
Marginal and moderate nonattainment inside an 
ozone transport region 

100 

Maintenance 100 

Ozone (VOC) 

Marginal and moderate nonattainment inside an 
ozone transport region 

50 

Maintenance within an ozone transport region 50 
Maintenance outside an ozone transport region 100 

CO, SO2 and NO2 All nonattainment and maintenance 100 

PM10 
Serious nonattainment 70 
Moderate nonattainment and maintenance 100 

PM10 
Serious nonattainment 70 
Moderate nonattainment and maintenance 100 

PM2.5 (Direct emissions, SO2, 
NOx, VOC, and ammonia) 

Serious nonattainment 70 
All nonattainment and maintenance 100 

Lead All nonattainment and maintenance 25 
Source: USEPA, 2021b 
CO = carbon monoxide; NO2 = nitrogen dioxide; NOx = nitrogen oxides; PM2.5 = particulates equal to or less than 2.5 microns in 

diameter; PM10 = particulates equal to or less than 10 microns in diameter; SO2 = sulfur dioxide; VOC = volatile organic compounds 

Each state is required to develop a SIP that sets forth how CAA provisions will be imposed within the state. 
The SIP is the primary means for the implementation, maintenance, and enforcement of the measures 
needed to attain and maintain the NAAQS within each state and includes control measures, emissions 
limitations, and other provisions required to attain and maintain the ambient air quality standards. The 
purpose of the SIP is twofold. First, it must provide a control strategy that will result in the attainment and 
maintenance of the NAAQS. Second, it must demonstrate that progress is being made in attaining the 
standards in each nonattainment area. 

The DOH CAB and Guam EPA operate and maintain ambient air monitoring networks that use the methods 
and procedures approved by the USEPA. The purpose is to monitor, assess, and provide information on 
ambient air quality conditions and trends as specified by the federal CAA and state or territory. The air 
quality monitoring network is used to identify areas where the ambient air quality standards are being 
violated, and where plans are needed to reduce pollutant concentration levels to be in attainment with the 
standards. Also included are areas where the ambient standards are being met, but plans are necessary 
to ensure maintenance of acceptable levels of air quality in the face of anticipated population or industrial 
growth. 

The result of this attainment/maintenance analysis is the development of strategies for controlling emissions 
of criteria air pollutants from stationary and mobile sources. The first step in this process is the annual 
compilation of the ambient air monitoring results, and the second step is the analysis of the monitoring data 
for general air quality, exceedances of air quality standards, and pollutant trends. 

Under the CAA new stationary emissions sources are subject to New Source Review (NSR) in order to 
obtain a construction permit. Permits are required for new major sources or sources making major 
modifications. In areas that meet the National Ambient Air Quality Standards the permits are referred to as 
Prevention of Significant Deterioration (PSD) permits and the process to obtain permit approval is called 
PSD review. In nonattainment areas the permitting process is referred to as nonattainment NSR. The 
purpose of PSD review is to ensure that sources are constructed without causing significant adverse 
deterioration to clean air in the area. Nonattainment NSR purpose is to ensure new sources do not impede 
a region’s progress to achieve compliance with NAAQS through the use of emission control technology and 
by offsetting the emission increases.  
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B.1.2 Project Calculations and Assumptions 
This section includes a discussion of calculations used for the air quality analyses presented in the Air 
Quality sections of this Environmental Assessment. A Record of Air Analysis precedes the detailed Air 
Conformity Applicability Model (ACAM) Report for the proposed alternatives. Each detailed ACAM report 
includes a general description of the project, the calculations used to estimate emissions, and timeline 
assumptions made for each phase of the project, as well as ongoing emissions once the project is 
completed. 

Key ACAM input data assumptions and notes are provided, as follows: 

• The start date for all activities for each alternative is assumed to be January 1, 2022. The duration 
of the construction project is assumed to be 12 months from the assumed start date. January is 
assumed as the start month so that emissions are estimated for the full 12-month period in the 
same year. 

• Construction phase emissions for the alternatives are included for demolition, grading, 
excavation, construction/renovation, architectural coating, and paving. Personnel emissions are 
for the additional personnel required to support SPCS #4 and SPCS #5 missions.    

• In general, duration of construction phase activities entered into ACAM was based on the 
duration of the entire proposed project provided by the facility and the size of project area in 
square foot.  

• ACAM inputs for all phase lengths were conservatively estimated as twice the phasing length 
values contained in California Emissions Estimator Model (CALEEMod), Appendix D, Default 
Data Tables, Table 3.1 Phase Length (CALEED, 2017). The default data table provides the 
number of days (or months) for demolition, construction, grading, excavating, paving and 
architectural coating activities based on the size (in acres) of the project site.  

• Demolition of existing asphalt/concrete parking lots was estimated based on an assumed height 
(e.g., 0.5 ft) for demolition. ACAM typically estimates emissions only from demolition of buildings, 
so a minimum height is assumed.  

• For grading, depth for grading area is assumed to be 0.5 feet. Volumes of materials hauled in 
and hauled out (in cubic yards) were estimated using the assumed depth and graded area. 

• Emissions for building renovations were estimated in ACAM as a construction project with the 
following modification to default equipment: crane operation removed; one aerial lift added (3 
hrs/day) added; one "other material handling equipment" (6 hrs/day) added. ACAM defaults were 
used in lieu of base-specific data. 

B.1.3 Regulatory Comparisons 
The Council on Environmental Quality defines significance in terms of context and intensity in 40 CFR § 
1508.27. This requires that the significance of the action be analyzed with respect to the setting of the 
proposed alternatives and based relative to the severity of the impact. The Council on Environmental 
Quality National Environmental Policy Act regulations (40 CFR § 1508.27[b]) provide 10 key factors to 
consider in determining an impact’s intensity. 

For this air quality analysis, the annual net increase in emissions for each project alternative was compared 
to the PSD permitting threshold of 250 tpy for criteria pollutants (except for lead which is 25 tpy). The PSD 
permitting threshold was used as an indicator of the significance of potential impacts to air quality. If the 
increases in emissions from proposed action alternatives are below the applicable PSD permitting 
thresholds for each criteria pollutant, it would indicate that the air quality impacts for each of the pollutants 
are not likely to be significant. Appendix B-3 provides the Detailed Air Conformity Applicability Model 
Report to demonstrate the ACAM inputs and the calculation methodologies used to estimate emissions. 
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Appendix B-2 

Summary Air Conformity Applicability Model Reports  

Record of Air Analysis (ROAA) Space Control Squadron Beddown for 
SPCS #4 and SPCS #5 Basing Actions EA 

(For General Conformity Applicability Determination and National Environmental Policy Act Air Quality Assessment)  
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Alternative A: SPCS #4 PMRF-Barking Sands 
1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air 
Force Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact 
Analysis Process (EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  
This report provides a summary of the ACAM analysis. 
 
a. Action Location: 
 Base: HICKAM AFB 
 State: Hawaii 
 County(s): Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
b. Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) 

Basing Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – 
Hickam, Hawaii; Andersen Air Force Base, Guam 

 
c. Project Number/s (if applicable): Not Applicable 
 
d. Projected Action Start Date: 1 / 2022 
 
e. Action Description: 
 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive 

mission), would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; 
or Andersen AFB, Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at 
one of three candidate locations as identified above. Three alternatives are being considered: 
Alternative A considers beddown for SPCS #4 and SPCS #5 basing actions at PMRF-Barking Sands, 
Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 and SPCS #5 basing actions at JBPHH, 
O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and SPCS #5 basing actions at 
Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an existing building and 
constructing a 813 sf addition to the existing building; and constructing a 5,000 sy equipment pad, 2,500 
sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction a 12,100 
sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new 
ANG personnel in support of an offensive mission, and SPCS #5 would require the addition of between 
62 and 105 ANG personnel in support of a defensive mission. 

  
 
f. Point of Contact: 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
 
2. Air Impact Analysis:  Based on the attainment status at the action location, the requirements of the 
General Conformity Rule are: 
 
 _____ applicable 
 __X__ not applicable 
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Total net direct and indirect emissions associated with the action were estimated through ACAM on a 
calendar-year basis for the start of the action through achieving “steady state” (i.e., net gain/loss upon 
action fully implemented) emissions.  The ACAM analysis used the latest and most accurate emission 
estimation techniques available; all algorithms, emission factors, and methodologies used are described in 
detail in the USAF Air Emissions Guide for Air Force Stationary Sources, the USAF Air Emissions Guide 
for Air Force Mobile Sources, and the USAF Air Emissions Guide for Air Force Transitory Sources. 
 
“Insignificance Indicators” were used in the analysis to provide an indication of the significance of potential 
impacts to air quality based on current ambient air quality relative to the National Ambient Air Quality 
Standards (NAAQSs).  These insignificance indicators are the 250 ton/yr Prevention of Significant 
Deterioration (PSD) major source threshold for actions occurring in areas that are “Clearly Attainment” (i.e., 
not within 5% of any NAAQS) and the GCR de minimis values (25 ton/yr for lead and 100 ton/yr for all other 
criteria pollutants) for actions occurring in areas that are “Near Nonattainment” (i.e., within 5% of any 
NAAQS).  These indicators do not define a significant impact; however, they do provide a threshold to 
identify actions that are insignificant.  Any action with net emissions below the insignificance indicators for 
all criteria pollutant is considered so insignificant that the action will not cause or contribute to an 
exceedance on one or more NAAQSs.  For further detail on insignificance indicators see chapter 4 of the 
Air Force Air Quality Environmental Impact Analysis Process (EIAP) Guide, Volume II - Advanced 
Assessments. 
 
The action’s net emissions for every year through achieving steady state were compared against the 
Insignificance Indicator and are summarized below. 
 
Analysis Summary: Alternative A – SPCS #4 PMRF Barking Sands  
 

2022 
Pollutant Action Emissions 

(ton/yr) 
INSIGNIFICANCE INDICATOR 

Indicator (ton/yr) Exceedance (Yes or 
No) 

NOT IN A REGULATORY AREA 
VOC 0.534 250 No 
NOx 1.752 250 No 
CO 4.532 250 No 
SOx 0.006 250 No 
PM 10 0.744 250 No 
PM 2.5 0.065 250 No 
Pb 0.000 25 No 
NH3 0.014 250 No 
CO2e 697.9   

 
2023 - (Steady State) 

Pollutant Action Emissions 
(ton/yr) 

INSIGNIFICANCE INDICATOR 
Indicator (ton/yr) Exceedance (Yes or 

No) 
NOT IN A REGULATORY AREA 
VOC 0.203 250 No 
NOx 0.167 250 No 
CO 2.410 250 No 
SOx 0.001 250 No 
PM 10 0.003 250 No 
PM 2.5 0.003 250 No 
Pb 0.000 25 No 
NH3 0.013 250 No 
CO2e 206.4   
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None of estimated annual net emissions associated with this action are above the insignificance indicators, 
indicating no significant impact to air quality. Therefore, the action will not cause or contribute to an 
exceedance on one or more NAAQSs. No further air assessment is needed. 
 
 

  03/08/2021 
Drea Traeumer, Environmental Scientist DATE 
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Alternative A: SPCS #5 PMRF-Barking Sands 

1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air 
Force Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact 
Analysis Process (EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  
This report provides a summary of the ACAM analysis. 
 
a. Action Location: 
 Base: HICKAM AFB 
 State: Hawaii 
 County(s): Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
b. Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) 

Basing Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – 
Hickam, Hawaii; Andersen Air Force Base, Guam 

 
c. Project Number/s (if applicable): Not Applicable 
 
d. Projected Action Start Date: 1 / 2022 
 
e. Action Description: 
 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive 

mission), would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; 
or Andersen AFB, Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at 
one of three candidate locations as identified above. Three alternatives are being considered: 
Alternative A considers beddown for SPCS #4 and SPCS #5 basing actions at PMRF-Barking Sands, 
Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 and SPCS #5 basing actions at JBPHH, 
O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and SPCS #5 basing actions at 
Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an existing building and 
constructing a 813 sf addition to the existing building; and constructing a 5,000 sy equipment pad, 2,500 
sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction a 12,100 
sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new 
ANG personnel in support of an offensive mission, and SPCS #5 would require the addition of between 
62 and 105 ANG personnel in support of a defensive mission. 

  
  
 
f. Point of Contact: 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
 
2. Air Impact Analysis:  Based on the attainment status at the action location, the requirements of the 
General Conformity Rule are: 
 
 _____ applicable 
 __X__ not applicable 
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Total net direct and indirect emissions associated with the action were estimated through ACAM on a 
calendar-year basis for the start of the action through achieving “steady state” (i.e., net gain/loss upon 
action fully implemented) emissions.  The ACAM analysis used the latest and most accurate emission 
estimation techniques available; all algorithms, emission factors, and methodologies used are described in 
detail in the USAF Air Emissions Guide for Air Force Stationary Sources, the USAF Air Emissions Guide 
for Air Force Mobile Sources, and the USAF Air Emissions Guide for Air Force Transitory Sources. 
 
“Insignificance Indicators” were used in the analysis to provide an indication of the significance of potential 
impacts to air quality based on current ambient air quality relative to the National Ambient Air Quality 
Standards (NAAQSs).  These insignificance indicators are the 250 ton/yr Prevention of Significant 
Deterioration (PSD) major source threshold for actions occurring in areas that are “Clearly Attainment” (i.e., 
not within 5% of any NAAQS) and the GCR de minimis values (25 ton/yr for lead and 100 ton/yr for all other 
criteria pollutants) for actions occurring in areas that are “Near Nonattainment” (i.e., within 5% of any 
NAAQS).  These indicators do not define a significant impact; however, they do provide a threshold to 
identify actions that are insignificant.  Any action with net emissions below the insignificance indicators for 
all criteria pollutant is considered so insignificant that the action will not cause or contribute to an 
exceedance on one or more NAAQSs.  For further detail on insignificance indicators see chapter 4 of the 
Air Force Air Quality Environmental Impact Analysis Process (EIAP) Guide, Volume II - Advanced 
Assessments. 
 
The action’s net emissions for every year through achieving steady state were compared against the 
Insignificance Indicator and are summarized below. 
 
Analysis Summary: Alternative A – SPCS #5 PMRF Barking Sands  
 

2022 
Pollutant Action Emissions 

(ton/yr) 
INSIGNIFICANCE INDICATOR 

Indicator (ton/yr) Exceedance (Yes or 
No) 

NOT IN A REGULATORY AREA 
VOC 0.516 250 No 
NOx 1.737 250 No 
CO 4.322 250 No 
SOx 0.006 250 No 
PM 10 0.744 250 No 
PM 2.5 0.065 250 No 
Pb 0.000 25 No 
NH3 0.013 250 No 
CO2e 679.9   

 
2023 - (Steady State) 

Pollutant Action Emissions 
(ton/yr) 

INSIGNIFICANCE INDICATOR 
Indicator (ton/yr) Exceedance (Yes or 

No) 
NOT IN A REGULATORY AREA 
VOC 0.185 250 No 
NOx 0.153 250 No 
CO 2.200 250 No 
SOx 0.001 250 No 
PM 10 0.003 250 No 
PM 2.5 0.003 250 No 
Pb 0.000 25 No 
NH3 0.012 250 No 
CO2e 188.4   
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None of estimated annual net emissions associated with this action are above the insignificance indicators, 
indicating no significant impact to air quality. Therefore, the action will not cause or contribute to an 
exceedance on one or more NAAQSs. No further air assessment is needed. 
 
 

  03/09/2021 
Drea Traeumer, Environmental Scientist DATE 
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Alternative B: SPCS #4 JBPH-Hickam 
1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the 
Air Force Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental 
Impact Analysis Process (EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 
Subpart B).  This report provides a summary of the ACAM analysis. 
 
a. Action Location: 
 Base: HICKAM AFB 
 State: Hawaii 
 County(s): Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
b. Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) 

Basing Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – 
Hickam, Hawaii; Andersen Air Force Base, Guam 

 
c. Project Number/s (if applicable): Not Applicable 
 
d. Projected Action Start Date: 1 / 2022 
 
e. Action Description: 
 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive 

mission), would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; 
or Andersen AFB, Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at 
one of three candidate locations as identified above. Three alternatives are being considered: 
Alternative A considers beddown for SPCS #4 and SPCS #5 basing actions at PMRF-Barking Sands, 
Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 and SPCS #5 basing actions at JBPHH, 
O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and SPCS #5 basing actions at 
Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an existing building and 
constructing a 813 sf addition to the existing building; and constructing a 5,000 sy equipment pad, 2,500 
sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction a 12,100 
sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new 
ANG personnel in support of an offensive mission, and SPCS #5 would require the addition of between 
62 and 105 ANG personnel in support of a defensive mission. 

  
 
f. Point of Contact: 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
 
2. Air Impact Analysis:  Based on the attainment status at the action location, the requirements of the 
General Conformity Rule are: 
 
 _____ applicable 
 __X__ not applicable 
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Total net direct and indirect emissions associated with the action were estimated through ACAM on a 
calendar-year basis for the start of the action through achieving “steady state” (i.e., net gain/loss upon 
action fully implemented) emissions.  The ACAM analysis used the latest and most accurate emission 
estimation techniques available; all algorithms, emission factors, and methodologies used are described in 
detail in the USAF Air Emissions Guide for Air Force Stationary Sources, the USAF Air Emissions Guide 
for Air Force Mobile Sources, and the USAF Air Emissions Guide for Air Force Transitory Sources. 
 
“Insignificance Indicators” were used in the analysis to provide an indication of the significance of potential 
impacts to air quality based on current ambient air quality relative to the National Ambient Air Quality 
Standards (NAAQSs).  These insignificance indicators are the 250 ton/yr Prevention of Significant 
Deterioration (PSD) major source threshold for actions occurring in areas that are “Clearly Attainment” (i.e., 
not within 5% of any NAAQS) and the GCR de minimis values (25 ton/yr for lead and 100 ton/yr for all other 
criteria pollutants) for actions occurring in areas that are “Near Nonattainment” (i.e., within 5% of any 
NAAQS).  These indicators do not define a significant impact; however, they do provide a threshold to 
identify actions that are insignificant.  Any action with net emissions below the insignificance indicators for 
all criteria pollutant is considered so insignificant that the action will not cause or contribute to an 
exceedance on one or more NAAQSs.  For further detail on insignificance indicators see chapter 4 of the 
Air Force Air Quality Environmental Impact Analysis Process (EIAP) Guide, Volume II - Advanced 
Assessments. 
 
The action’s net emissions for every year through achieving steady state were compared against the 
Insignificance Indicator and are summarized below. 
 
Analysis Summary: Alternative B - SPCS #4 JBPH-Hickam 
 

2022 
Pollutant Action Emissions 

(ton/yr) 
INSIGNIFICANCE INDICATOR 

Indicator (ton/yr) Exceedance (Yes or 
No) 

NOT IN A REGULATORY AREA 
VOC 0.532 250 No 
NOx 1.160 250 No 
CO 3.712 250 No 
SOx 0.005 250 No 
PM 10 0.814 250 No 
PM 2.5 0.042 250 No 
Pb 0.000 25 No 
NH3 0.014 250 No 
CO2e 516.1   

 
2023 - (Steady State) 

Pollutant Action Emissions 
(ton/yr) 

INSIGNIFICANCE INDICATOR 
Indicator (ton/yr) Exceedance (Yes or 

No) 
NOT IN A REGULATORY AREA 
VOC 0.203 250 No 
NOx 0.167 250 No 
CO 2.410 250 No 
SOx 0.001 250 No 
PM 10 0.003 250 No 
PM 2.5 0.003 250 No 
Pb 0.000 25 No 
NH3 0.013 250 No 
CO2e 206.4   
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None of estimated annual net emissions associated with this action are above the insignificance indicators, 
indicating no significant impact to air quality. Therefore, the action will not cause or contribute to an 
exceedance on one or more NAAQSs. No further air assessment is needed. 
 
 

  03/08/2021 
Drea Traeumer, Environmental Scientist DATE 
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Alternative B: SPCS #5 JBPH-Hickam 

1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air 
Force Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact 
Analysis Process (EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  
This report provides a summary of the ACAM analysis. 
 
a. Action Location: 
 Base: HICKAM AFB 
 State: Hawaii 
 County(s): Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
b. Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) 

Basing Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – 
Hickam, Hawaii; Andersen Air Force Base, Guam 

 
c. Project Number/s (if applicable): Not Applicable 
 
d. Projected Action Start Date: 1 / 2022 
 
e. Action Description: 
 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive 

mission), would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; 
or Andersen AFB, Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at 
one of three candidate locations as identified above. Three alternatives are being considered: 
Alternative A considers beddown for SPCS #4 and SPCS #5 basing actions at PMRF-Barking Sands, 
Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 and SPCS #5 basing actions at JBPHH, 
O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and SPCS #5 basing actions at 
Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an existing building and 
constructing a 813 sf addition to the existing building; and constructing a 5,000 sy equipment pad, 2,500 
sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction a 12,100 
sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new 
ANG personnel in support of an offensive mission, and SPCS #5 would require the addition of between 
62 and 105 ANG personnel in support of a defensive mission. 

  
 
f. Point of Contact: 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
 
2. Air Impact Analysis:  Based on the attainment status at the action location, the requirements of the 
General Conformity Rule are: 
 
 _____ applicable 
 __X__ not applicable 
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Total net direct and indirect emissions associated with the action were estimated through ACAM on a 
calendar-year basis for the start of the action through achieving “steady state” (i.e., net gain/loss upon 
action fully implemented) emissions.  The ACAM analysis used the latest and most accurate emission 
estimation techniques available; all algorithms, emission factors, and methodologies used are described in 
detail in the USAF Air Emissions Guide for Air Force Stationary Sources, the USAF Air Emissions Guide 
for Air Force Mobile Sources, and the USAF Air Emissions Guide for Air Force Transitory Sources. 
 
“Insignificance Indicators” were used in the analysis to provide an indication of the significance of potential 
impacts to air quality based on current ambient air quality relative to the National Ambient Air Quality 
Standards (NAAQSs).  These insignificance indicators are the 250 ton/yr Prevention of Significant 
Deterioration (PSD) major source threshold for actions occurring in areas that are “Clearly Attainment” (i.e., 
not within 5% of any NAAQS) and the GCR de minimis values (25 ton/yr for lead and 100 ton/yr for all other 
criteria pollutants) for actions occurring in areas that are “Near Nonattainment” (i.e., within 5% of any 
NAAQS).  These indicators do not define a significant impact; however, they do provide a threshold to 
identify actions that are insignificant.  Any action with net emissions below the insignificance indicators for 
all criteria pollutant is considered so insignificant that the action will not cause or contribute to an 
exceedance on one or more NAAQSs.  For further detail on insignificance indicators see chapter 4 of the 
Air Force Air Quality Environmental Impact Analysis Process (EIAP) Guide, Volume II - Advanced 
Assessments. 
 
The action’s net emissions for every year through achieving steady state were compared against the 
Insignificance Indicator and are summarized below. 
 
Analysis Summary: Alternative B - SPCS #5 JBPH-Hickam 
 

2022 
Pollutant Action Emissions 

(ton/yr) 
INSIGNIFICANCE INDICATOR 

Indicator (ton/yr) Exceedance (Yes or 
No) 

NOT IN A REGULATORY AREA 
VOC 0.514 250 No 
NOx 1.146 250 No 
CO 3.502 250 No 
SOx 0.004 250 No 
PM 10 0.813 250 No 
PM 2.5 0.042 250 No 
Pb 0.000 25 No 
NH3 0.013 250 No 
CO2e 498.2   

 
2023 - (Steady State) 

Pollutant Action Emissions 
(ton/yr) 

INSIGNIFICANCE INDICATOR 
Indicator (ton/yr) Exceedance (Yes or 

No) 
NOT IN A REGULATORY AREA 
VOC 0.185 250 No 
NOx 0.153 250 No 
CO 2.200 250 No 
SOx 0.001 250 No 
PM 10 0.003 250 No 
PM 2.5 0.003 250 No 
Pb 0.000 25 No 
NH3 0.012 250 No 
CO2e 188.4   
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None of estimated annual net emissions associated with this action are above the insignificance indicators, 
indicating no significant impact to air quality. Therefore, the action will not cause or contribute to an 
exceedance on one or more NAAQSs. No further air assessment is needed. 
 
 

  03/08/2021 
Drea Traeumer, Environmental Scientist DATE 
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Alternative C: SPCS #4 Andersen AFB 
1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air 
Force Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact 
Analysis Process (EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  
This report provides a summary of the ACAM analysis. 
 
a. Action Location: 
 Base: ANDERSEN AFB 
 State: Guam 
 County(s): Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Tanguisson, GU; Piti-Cabras, GU 
 
b. Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) 

Basing Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – 
Hickam, Hawaii; Andersen Air Force Base, Guam 

 
c. Project Number/s (if applicable): Not Applicable 
 
d. Projected Action Start Date: 1 / 2022 
 
e. Action Description: 
 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive 

mission), would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; 
or Andersen AFB, Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at 
one of three candidate locations as identified above. Three alternatives are being considered: 
Alternative A considers beddown for SPCS #4 and SPCS #5 basing actions at PMRF-Barking Sands, 
Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 and SPCS #5 basing actions at JBPHH, 
O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and SPCS #5 basing actions at 
Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an existing building and 
constructing a 813 sf addition to the existing building; and constructing a 5,000 sy equipment pad, 2,500 
sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction a 12,100 
sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new 
ANG personnel in support of an offensive mission, and SPCS #5 would require the addition of between 
62 and 105 ANG personnel in support of a defensive mission. 

  
  
 
f. Point of Contact: 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
 
2. Analysis:  Total combined direct and indirect emissions associated with the action were estimated 
through ACAM on a calendar-year basis for the “worst-case” and “steady state” (net gain/loss upon action 
fully implemented) emissions.   General Conformity under the Clean Air Act, Section 1.76 has been 
evaluated for the action described above according to the requirements of 40 CFR 93, Subpart B. 
 
Based on the analysis, the requirements of this rule are: _____ applicable 
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 __X__ not applicable 
 
 
Conformity Analysis Summary: Alternative C - SPCS #4 Andersen AFB  

2022 
Pollutant Action Emissions 

(ton/yr) 
GENERAL CONFORMITY 

Threshold (ton/yr) Exceedance (Yes or 
No) 

NOT IN A REGULATORY AREA 
VOC 0.677   
NOx 1.238   
CO 7.077   
SOx 0.008   
PM 10 0.824   
PM 2.5 0.045   
Pb 0.000   
NH3 0.054   
CO2e 565.4   
Piti, GU 
VOC 0.677   
NOx 1.238   
CO 7.077   
SOx 0.008 100 No 
PM 10 0.824   
PM 2.5 0.045   
Pb 0.000   
NH3 0.054   
CO2e 565.4   
Tanguisson, GU 
VOC 0.677   
NOx 1.238   
CO 7.077   
SOx 0.008 100 No 
PM 10 0.824   
PM 2.5 0.045   
Pb 0.000   
NH3 0.054   
CO2e 565.4   
Piti-Cabras, GU 
VOC 0.677   
NOx 1.238   
CO 7.077   
SOx 0.008 100 No 
PM 10 0.824   
PM 2.5 0.045   
Pb 0.000   
NH3 0.054   
CO2e 565.4   
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2023 - (Steady State) 
Pollutant Action Emissions 

(ton/yr) 
GENERAL CONFORMITY 

Threshold (ton/yr) Exceedance (Yes or 
No) 

NOT IN A REGULATORY AREA 
VOC 0.334   
NOx 0.274   
CO 5.471   
SOx 0.005   
PM 10 0.015   
PM 2.5 0.007   
Pb 0.000   
NH3 0.050   
CO2e 264.1   
Piti, GU 
VOC 0.334   
NOx 0.274   
CO 5.471   
SOx 0.005 100 No 
PM 10 0.015   
PM 2.5 0.007   
Pb 0.000   
NH3 0.050   
CO2e 264.1   
Tanguisson, GU 
VOC 0.334   
NOx 0.274   
CO 5.471   
SOx 0.005 100 No 
PM 10 0.015   
PM 2.5 0.007   
Pb 0.000   
NH3 0.050   
CO2e 264.1   
Piti-Cabras, GU 
VOC 0.334   
NOx 0.274   
CO 5.471   
SOx 0.005 100 No 
PM 10 0.015   
PM 2.5 0.007   
Pb 0.000   
NH3 0.050   
CO2e 264.1   
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None of estimated emissions associated with this action are above the conformity threshold values 
established at 40 CFR 93.153 (b); Therefore, the requirements of the General Conformity Rule are not 
applicable. 
 

  03/08/2021 
Drea Traeumer, Environmental Scientist DATE 
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Alternative C: SPCS #5 Andersen AFB 
1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air 
Force Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact 
Analysis Process (EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  
This report provides a summary of the ACAM analysis. 
 
a. Action Location: 
 Base: ANDERSEN AFB 
 State: Guam 
 County(s): Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Tanguisson, GU; Piti-Cabras, GU 
 
b. Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) 

Basing Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – 
Hickam, Hawaii; Andersen Air Force Base, Guam 

 
c. Project Number/s (if applicable): Not Applicable 
 
d. Projected Action Start Date: 1 / 2022 
 
e. Action Description: 
 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive 

mission), would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; 
or Andersen AFB, Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at 
one of three candidate locations as identified above. Three alternatives are being considered: 
Alternative A considers beddown for SPCS #4 and SPCS #5 basing actions at PMRF-Barking Sands, 
Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 and SPCS #5 basing actions at JBPHH, 
O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and SPCS #5 basing actions at 
Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an existing building and 
constructing a 813 sf addition to the existing building; and constructing a 5,000 sy equipment pad, 2,500 
sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction a 12,100 
sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new 
ANG personnel in support of an offensive mission, and SPCS #5 would require the addition of between 
62 and 105 ANG personnel in support of a defensive mission. 

  
 
f. Point of Contact: 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
 
2. Analysis:  Total combined direct and indirect emissions associated with the action were estimated 
through ACAM on a calendar-year basis for the “worst-case” and “steady state” (net gain/loss upon action 
fully implemented) emissions.   General Conformity under the Clean Air Act, Section 1.76 has been 
evaluated for the action described above according to the requirements of 40 CFR 93, Subpart B. 
 
Based on the analysis, the requirements of this rule are: _____ applicable 
 __X__ not applicable 



Environmental Assessment for Beddown for the SPCS #4 and SPCS #5 Basing Actions 
Draft 

 

January 2022 B-27 

 
 
Conformity Analysis Summary: Alternative C - SPCS #5 Andersen AFB 

2022 
Pollutant Action Emissions 

(ton/yr) 
GENERAL CONFORMITY 

Threshold (ton/yr) Exceedance (Yes or 
No) 

NOT IN A REGULATORY AREA 
VOC 0.647   
NOx 1.214   
CO 6.601   
SOx 0.008   
PM 10 0.823   
PM 2.5 0.044   
Pb 0.000   
NH3 0.050   
CO2e 542.5   
Piti, GU 
VOC 0.647   
NOx 1.214   
CO 6.601   
SOx 0.008 100 No 
PM 10 0.823   
PM 2.5 0.044   
Pb 0.000   
NH3 0.050   
CO2e 542.5   
Tanguisson, GU 
VOC 0.647   
NOx 1.214   
CO 6.601   
SOx 0.008 100 No 
PM 10 0.823   
PM 2.5 0.044   
Pb 0.000   
NH3 0.050   
CO2e 542.5   
Piti-Cabras, GU 
VOC 0.647   
NOx 1.214   
CO 6.601   
SOx 0.008 100 No 
PM 10 0.823   
PM 2.5 0.044   
Pb 0.000   
NH3 0.050   
CO2e 542.5   
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2023 - (Steady State) 
Pollutant Action Emissions 

(ton/yr) 
GENERAL CONFORMITY 

Threshold (ton/yr) Exceedance (Yes or 
No) 

NOT IN A REGULATORY AREA 
VOC 0.305   
NOx 0.250   
CO 4.995   
SOx 0.004   
PM 10 0.013   
PM 2.5 0.007   
Pb 0.000   
NH3 0.046   
CO2e 241.2   
Piti, GU 
VOC 0.305   
NOx 0.250   
CO 4.995   
SOx 0.004 100 No 
PM 10 0.013   
PM 2.5 0.007   
Pb 0.000   
NH3 0.046   
CO2e 241.2   
Tanguisson, GU 
VOC 0.305   
NOx 0.250   
CO 4.995   
SOx 0.004 100 No 
PM 10 0.013   
PM 2.5 0.007   
Pb 0.000   
NH3 0.046   
CO2e 241.2   
Piti-Cabras, GU 
VOC 0.305   
NOx 0.250   
CO 4.995   
SOx 0.004 100 No 
PM 10 0.013   
PM 2.5 0.007   
Pb 0.000   
NH3 0.046   
CO2e 241.2   
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None of estimated emissions associated with this action are above the conformity threshold values 
established at 40 CFR 93.153 (b); Therefore, the requirements of the General Conformity Rule are not 
applicable. 
 

  03/08/2021 
Drea Traeumer, Environmental Scientist DATE
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Appendix B-3 

Detailed Air Conformity Applicability Model Reports 
 

Space Control Squadron Beddown 
 

for SPCS #4 and SPCS #5 Basing Actions EA 
(For General Conformity Applicability Determination and National Environmental Policy Act Air Quality Assessment)  
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Alternative A: SPCS #4 PMRF-Barking Sands 

1. General Information 
 

 
- Action Location 
 Base: HICKAM AFB 
 State: Hawaii 
 County(s): Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) Basing 

Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – Hickam, Hawaii; 
Andersen Air Force Base, Guam 

 
- Project Number/s (if applicable): Not Applicable 
 
- Projected Action Start Date: 1 / 2022 
 
- Action Purpose and Need: 
 The purpose of the Proposed Action is for the U.S. Air Force to provide the facilities and locations suitable for 

the establishment of two Air National Guard (ANG) Space Control Squadrons (SPCS) locations with access to 
geosynchronous satellites in the Pacific theater, which would consist of one offensive mission and one defensive 
mission. SPCS #4 is needed in order to meet the 2015 AFSPC/CC ARC Initiative priority to generate four 
additional ANG unit-equipped UTCs to meet CCMD needs for offensive space control.  SPCS #5 is needed in 
order to meet the 2018 AFSPC/CC ARC Priority Memorandum to generate eight ANG unit-equipped UTCs to 
meet CCMD requirements for defensive space control. 

 
- Action Description: 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive mission), 

would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; or Andersen AFB, 
Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at one of three candidate locations 
as identified above. Three alternatives are being considered: Alternative A considers beddown for SPCS #4 and 
SPCS #5 basing actions at PMRF-Barking Sands, Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 
and SPCS #5 basing actions at JBPHH, O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and 
SPCS #5 basing actions at Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an 
existing building and constructing an 813 sf addition to the existing building; and constructing a 5,000 sy 
equipment pad, 2,500 sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction 
a 12,100 sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new ANG 
personnel in support of an offensive mission, and SPCS #5 would require the addition of between 62 and 105 
ANG personnel in support of a defensive mission.  

 
- Point of Contact 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
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- Activity List: Alternative A - SPCS #4 PMRF-Barking Sands 

Activity Type Activity Title 
2. Construction / Demolition SPCS #4 construct 883 sf addition to existing building 
3. Construction / Demolition SPCS #4 construct 2,500 sy asphalt parking lot and 5,000 sy concrete 

equipment pad 
4. Construction / Demolition SPCS #4 construct 696 cubic yard infiltration basin 
5. Personnel SPCS #4 add 115 ANG personnel 
6. Construction / Demolition SPCS #4 renovate 11,217 sf of existing building 

Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 construct 883 sf addition to existing building 
 
- Activity Description: 
 Demolish 883 sf of existing parking lot adjacent to existing building, and construct 883 sf addition to existing 

building. 
  
  
  
  
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 12 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.195273  PM 2.5 0.030951 
SOx 0.002629  Pb 0.000000 
NOx 0.817297  NH3 0.000739 
CO 1.129017  CO2e 254.1 
PM 10 0.033094    

 
2.1 Demolition Phase 
 
2.1.1 Demolition Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
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 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
2.1.2 Demolition Phase Assumptions 
 
- General Demolition Information 
 Area of Building to be demolished (ft2): 883 
 Height of Building to be demolished (ft): 0.5 
 
- Default Settings Used: Yes 
 
- Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Concrete/Industrial Saws Composite 1 8 
Rubber Tired Dozers Composite 1 1 
Tractors/Loaders/Backhoes Composite 2 6 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.1.3 Demolition Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Concrete/Industrial Saws Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0410 0.0006 0.2961 0.3743 0.0148 0.0148 0.0037 58.556 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 
 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 

LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.1.4 Demolition Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (0.00042 * BA * BH) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 0.00042:  Emission Factor (lb/ft3) 
 BA:  Area of Building to be demolished (ft2) 
 BH:  Height of Building to be demolished (ft) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (1 / 27) * 0.25 * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building being demolish (ft2) 
 BH:  Height of Building being demolish (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 0.25:  Volume reduction factor (material reduced by 75% to account for air space) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
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 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.2 Site Grading Phase 
 
2.2.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 5 
 
2.2.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 883 
 Amount of Material to be Hauled On-Site (yd3): 16 
 Amount of Material to be Hauled Off-Site (yd3): 16 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
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- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.2.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.2.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
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VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3 Building Construction Phase 
 
2.3.1 Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 12 
 Number of Days: 0 
 
2.3.2 Building Construction Phase Assumptions 
 
- General Building Construction Information 
 Building Category: Office or Industrial 
 Area of Building (ft2): 883 
 Height of Building (ft): 35 
 Number of Units: N/A 
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- Building Construction Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
- Vendor Trips 
 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
2.3.3 Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 
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2.3.4 Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
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VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.4 Architectural Coatings Phase 
 
2.4.1 Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
2.4.2 Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 
 Building Category: Non-Residential 
 Total Square Footage (ft2): 4160 
 Number of Units: N/A 
 
- Architectural Coatings Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.4.3 Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.4.4 Architectural Coatings Phase Formula(s) 
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- Worker Trips Emissions per Phase 
VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips (1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days (1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
3.  Construction / Demolition 

 

 
3.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 construct 2,500 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Description: 
 Demolish 7,500 sy of existing asphalt parking lot and construct 2,500 parking lot and 5,000 sy concrete equipment 

pad. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
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- Activity Emissions: 
Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 

VOC 0.028813  PM 2.5 0.007782 
SOx 0.000418  Pb 0.000000 
NOx 0.168330  NH3 0.000196 
CO 0.188841  CO2e 42.0 
PM 10 0.236290    

 
3.1 Demolition Phase 
 
3.1.1 Demolition Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
3.1.2 Demolition Phase Assumptions 
 
- General Demolition Information 
 Area of Building to be demolished (ft2): 67500 
 Height of Building to be demolished (ft): 0.5 
 
- Default Settings Used: Yes 
 
- Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Concrete/Industrial Saws Composite 1 8 
Rubber Tired Dozers Composite 1 1 
Tractors/Loaders/Backhoes Composite 2 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
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3.1.3 Demolition Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Concrete/Industrial Saws Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0410 0.0006 0.2961 0.3743 0.0148 0.0148 0.0037 58.556 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.1.4 Demolition Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (0.00042 * BA * BH) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 0.00042:  Emission Factor (lb/ft3) 
 BA:  Area of Building to be demolished (ft2) 
 BH:  Height of Building to be demolished (ft) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (1 / 27) * 0.25 * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building being demolish (ft2) 
 BH:  Height of Building being demolish (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 0.25:  Volume reduction factor (material reduced by 75% to account for air space) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
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VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.2 Site Grading Phase 
 
3.2.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.2.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 67500 
 Amount of Material to be Hauled On-Site (yd3): 1250 
 Amount of Material to be Hauled Off-Site (yd3): 1250 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 
Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.2.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.2.4 Site Grading Phase Formula(s) 
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- Fugitive Dust Emissions per Phase 
 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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3.3 Paving Phase 
 
3.3.1 Paving Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.3.2 Paving Phase Assumptions 
 
- General Paving Information 
 Paving Area (ft2): 67500 
 
- Paving Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.3.3 Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
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Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.3.4 Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
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 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 

 

 
4.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 construct 696 cubic yard infiltration basin 
 
- Activity Description: 
 Construct 696 cubic yard infiltration basin to contain runoff from new impervious surfaces using 95th percentile 

design rainfall depth of 2.64 inches. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.015288  PM 2.5 0.003360 
SOx 0.000294  Pb 0.000000 
NOx 0.082845  NH3 0.000057 
CO 0.112086  CO2e 28.0 
PM 10 0.451901    

 
4.1 Trenching/Excavating Phase 
 
4.1.1 Trenching / Excavating Phase Timeline Assumptions 
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- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
4.1.2 Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 
 Area of Site to be Trenched/Excavated (ft2): 68383 
 Amount of Material to be Hauled On-Site (yd3): 1 
 Amount of Material to be Hauled Off-Site (yd3): 696 
 
- Trenching Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipment Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
4.1.3 Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.569 000.008 000.606 005.120 000.008 000.007  000.034 00381.013 
LDGT 000.807 000.010 001.051 008.641 000.009 000.008  000.034 00508.378 
HDGV 001.513 000.016 002.777 026.893 000.020 000.018  000.046 00789.086 
LDDV 000.207 000.003 000.305 003.836 000.006 000.006  000.008 00391.624 
LDDT 000.520 000.005 000.815 007.812 000.008 000.008  000.008 00609.856 
HDDV 000.593 000.014 006.848 002.466 000.375 000.345  000.026 01559.210 
MC 002.959 000.008 000.696 014.613 000.026 000.023  000.049 00391.464 
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4.1.4 Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
5.  Personnel 

 

 
5.1 General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 add 115 ANG personnel 
 
- Activity Description: 
 SPCS #4 add 115 ANG personnel. 
  
  
 
- Activity Start Date 
 Start Month: 1 
 Start Year: 2022 
 
- Activity End Date 
 Indefinite: Yes 
 End Month: N/A 
 End Year: N/A 
 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.202667  PM 2.5 0.003137 
SOx 0.001385  Pb 0.000000 
NOx 0.167359  NH3 0.012732 
CO 2.410054  CO2e 206.4 
PM 10 0.003476    

 
5.2 Personnel Assumptions 
 
- Number of Personnel 
 Active Duty Personnel: 0 
 Civilian Personnel: 0 
 Support Contractor Personnel: 0 
 Air National Guard (ANG) Personnel: 115 
 Reserve Personnel: 0 
 
- Default Settings Used: Yes 
 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 
 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
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 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
 Reserve Personnel: 4 Days Per Month (default) 
 
5.3 Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 

 
5.4 Personnel Emission Factor(s) 
 
- On Road Vehicle Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
5.5 Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 
VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 
VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 
VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
6.  Construction / Demolition 
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6.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 renovate 11,217 sf of existing building 
 
- Activity Description: 
 Renovate 11,217 sf of existing building 
  
 For renovation, crane operation removed from default building construction activity equipment and one aerial lift 

was added for 3 hrs/day, and one other material handling equipment was added for six hrs/day. 
  
  
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 7 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.091586  PM 2.5 0.019583 
SOx 0.001727  Pb 0.000000 
NOx 0.515861  NH3 0.000633 
CO 0.691551  CO2e 167.5 
PM 10 0.019682    

 
6.1 Building Construction Phase 
 
6.1.1 Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 6 
 Number of Days: 14 
 
6.1.2 Building Construction Phase Assumptions 
 
- General Building Construction Information 
 Building Category: Office or Industrial 
 Area of Building (ft2): 11217 
 Height of Building (ft): 35 
 Number of Units: N/A 
 
- Building Construction Default Settings 
 Default Settings Used: No 
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 Average Day(s) worked per week: 5 
- Construction Exhaust 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Aerial Lifts Composite 1 3 
Forklifts Composite 2 6 
Other Material Handling Equipment Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
- Vendor Trips 
 Average Vendor Round Trip Commute (mile): 40 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
6.1.3 Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Aerial Lifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0221 0.0003 0.1619 0.1666 0.0070 0.0070 0.0020 34.771 
Forklifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Other Material Handling Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0812 0.0015 0.5158 0.4377 0.0191 0.0191 0.0073 141.37 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 
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6.1.4 Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
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 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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Alternative A: SPCS #5 PMRF-Barking Sands  

1. General Information 
 

 
- Action Location 
 Base: HICKAM AFB 
 State: Hawaii 
 County(s): Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) Basing 

Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – Hickam, Hawaii; 
Andersen Air Force Base, Guam 

 
- Project Number/s (if applicable): Not Applicable 
 
- Projected Action Start Date: 1 / 2022 
 
- Action Purpose and Need: 
 The purpose of the Proposed Action is for the U.S. Air Force to provide the facilities and locations suitable for 

the establishment of two Air National Guard (ANG) Space Control Squadrons (SPCS) locations with access to 
geosynchronous satellites in the Pacific theater, which would consist of one offensive mission and one defensive 
mission. SPCS #4 is needed in order to meet the 2015 AFSPC/CC ARC Initiative priority to generate four 
additional ANG unit-equipped UTCs to meet CCMD needs for offensive space control.  SPCS #5 is needed in 
order to meet the 2018 AFSPC/CC ARC Priority Memorandum to generate eight ANG unit-equipped UTCs to 
meet CCMD requirements for defensive space control. 

 
- Action Description: 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive mission), 

would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; or Andersen AFB, 
Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at one of three candidate locations 
as identified above. Three alternatives are being considered: Alternative A considers beddown for SPCS #4 and 
SPCS #5 basing actions at PMRF-Barking Sands, Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 
and SPCS #5 basing actions at JBPHH, O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and 
SPCS #5 basing actions at Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an 
existing building and constructing a 813 sf addition to the existing building; and constructing a 5,000 sy equipment 
pad, 2,500 sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction a 12,100 
sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative would require 
the beddown of additional personnel. SPCS #4 would require between 88 and 115 new ANG personnel in support 
of an offensive mission, and SPCS #5 would require the addition of between 62 and 105 ANG personnel in 
support of a defensive mission. 

 
- Point of Contact 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
- Activity List: Alternative A - SPCS #5 PMRF-Barking Sands 

Activity Type Activity Title 
2. Construction / Demolition SPCS #5 construct 883 sf addition to existing building 
3. Construction / Demolition SPCS #5 construct 2,500 sy asphalt parking lot and 5,000 sy concrete 

equipment pad 
4. Construction / Demolition SPCS #5 construct 696 cubic yard infiltration basin 
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5. Personnel SPCS #5 add 105 ANG personnel 
6. Construction / Demolition SPCS #5 renovate 11,217 sf of existing building 

 
Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 construct 883 sf addition to existing building 
 
- Activity Description: 
 Demolish 883 sf of existing parking lot adjacent to existing building, and construct 883 sf addition to existing 

building. 
  
  
  
  
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 12 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.195273  PM 2.5 0.030951 
SOx 0.002629  Pb 0.000000 
NOx 0.817297  NH3 0.000739 
CO 1.129017  CO2e 254.1 
PM 10 0.033094    

 
2.1 Demolition Phase 
 
2.1.1 Demolition Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
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2.1.2 Demolition Phase Assumptions 
 
- General Demolition Information 
 Area of Building to be demolished (ft2): 883 
 Height of Building to be demolished (ft): 0.5 
 
- Default Settings Used: Yes 
 
- Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Concrete/Industrial Saws Composite 1 8 
Rubber Tired Dozers Composite 1 1 
Tractors/Loaders/Backhoes Composite 2 6 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.1.3 Demolition Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Concrete/Industrial Saws Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0410 0.0006 0.2961 0.3743 0.0148 0.0148 0.0037 58.556 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 
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2.1.4 Demolition Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (0.00042 * BA * BH) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 0.00042:  Emission Factor (lb/ft3) 
 BA:  Area of Building to be demolished (ft2) 
 BH:  Height of Building to be demolished (ft) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (1 / 27) * 0.25 * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building being demolish (ft2) 
 BH:  Height of Building being demolish (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 0.25:  Volume reduction factor (material reduced by 75% to account for air space) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
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 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.2 Site Grading Phase 
 
2.2.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 5 
 
2.2.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 883 
 Amount of Material to be Hauled On-Site (yd3): 16 
 Amount of Material to be Hauled Off-Site (yd3): 16 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.2.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
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Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.2.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3 Building Construction Phase 
 
2.3.1 Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 12 
 Number of Days: 0 
 
2.3.2 Building Construction Phase Assumptions 
 
- General Building Construction Information 
 Building Category: Office or Industrial 
 Area of Building (ft2): 883 
 Height of Building (ft): 35 
 Number of Units: N/A 
 
- Building Construction Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cranes Composite 1 4 
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Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
- Vendor Trips 
 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
2.3.3 Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.3.4 Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
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 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
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 2000:  Conversion Factor pounds to tons 
 
2.4 Architectural Coatings Phase 
 
2.4.1 Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
2.4.2 Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 
 Building Category: Non-Residential 
 Total Square Footage (ft2): 4160 
 Number of Units: N/A 
 
- Architectural Coatings Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.4.3 Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.4.4 Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 
VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips (1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days (1 ft2 / 1 man * day) 
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VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
3.  Construction / Demolition 

 

 
3.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 construct 2,500 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Description: 
 Demolish 7,500 sy of existing asphalt parking lot and construct 2,500 parking lot and 5,000 sy concrete equipment 

pad. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.028813  PM 2.5 0.007782 
SOx 0.000418  Pb 0.000000 
NOx 0.168330  NH3 0.000196 
CO 0.188841  CO2e 42.0 
PM 10 0.236290    

 
3.1 Demolition Phase 
 
3.1.1 Demolition Phase Timeline Assumptions 
 



Environmental Assessment for Beddown for the SPCS #4 and SPCS #5 Basing Actions 
Draft 

 

January 2022 B-69 

- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
3.1.2 Demolition Phase Assumptions 
 
- General Demolition Information 
 Area of Building to be demolished (ft2): 67500 
 Height of Building to be demolished (ft): 0.5 
 
- Default Settings Used: Yes 
 
- Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Concrete/Industrial Saws Composite 1 8 
Rubber Tired Dozers Composite 1 1 
Tractors/Loaders/Backhoes Composite 2 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.1.3 Demolition Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Concrete/Industrial Saws Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0410 0.0006 0.2961 0.3743 0.0148 0.0148 0.0037 58.556 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 
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 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.1.4 Demolition Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (0.00042 * BA * BH) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 0.00042:  Emission Factor (lb/ft3) 
 BA:  Area of Building to be demolished (ft2) 
 BH:  Height of Building to be demolished (ft) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (1 / 27) * 0.25 * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building being demolish (ft2) 
 BH:  Height of Building being demolish (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 0.25:  Volume reduction factor (material reduced by 75% to account for air space) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
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 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.2 Site Grading Phase 
 
3.2.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.2.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 67500 
 Amount of Material to be Hauled On-Site (yd3): 1250 
 Amount of Material to be Hauled Off-Site (yd3): 1250 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.2.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.2.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
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 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.3 Paving Phase 
 
3.3.1 Paving Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.3.2 Paving Phase Assumptions 
 
- General Paving Information 
 Paving Area (ft2): 67500 
 
- Paving Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 
Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.3.3 Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.3.4 Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
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 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 
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4.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 construct 696 cubic yard infiltration basin 
 
- Activity Description: 
 Construct 696 cubic yard infiltration basin to contain runoff from new impervious surfaces using 95th percentile 

design rainfall depth of 2.64 inches. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.015288  PM 2.5 0.003360 
SOx 0.000294  Pb 0.000000 
NOx 0.082845  NH3 0.000057 
CO 0.112086  CO2e 28.0 
PM 10 0.451901    

 
4.1 Trenching/Excavating Phase 
 
4.1.1 Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
4.1.2 Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 
 Area of Site to be Trenched/Excavated (ft2): 68383 
 Amount of Material to be Hauled On-Site (yd3): 1 
 Amount of Material to be Hauled Off-Site (yd3): 696 
 
- Trenching Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 
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Equipment Name Number Of 
Equipment 

Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipment Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
4.1.3 Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.569 000.008 000.606 005.120 000.008 000.007  000.034 00381.013 
LDGT 000.807 000.010 001.051 008.641 000.009 000.008  000.034 00508.378 
HDGV 001.513 000.016 002.777 026.893 000.020 000.018  000.046 00789.086 
LDDV 000.207 000.003 000.305 003.836 000.006 000.006  000.008 00391.624 
LDDT 000.520 000.005 000.815 007.812 000.008 000.008  000.008 00609.856 
HDDV 000.593 000.014 006.848 002.466 000.375 000.345  000.026 01559.210 
MC 002.959 000.008 000.696 014.613 000.026 000.023  000.049 00391.464 

 
4.1.4 Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
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- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
5.  Personnel 

 

 
5.1 General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 add 105 ANG personnel 
 
- Activity Description: 
 SPCS #5 add 105 ANG personnel. 
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- Activity Start Date 
 Start Month: 1 
 Start Year: 2022 
 
- Activity End Date 
 Indefinite: Yes 
 End Month: N/A 
 End Year: N/A 
 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.185044  PM 2.5 0.002864 
SOx 0.001265  Pb 0.000000 
NOx 0.152806  NH3 0.011625 
CO 2.200484  CO2e 188.4 
PM 10 0.003174    

 
5.2 Personnel Assumptions 
 
- Number of Personnel 
 Active Duty Personnel: 0 
 Civilian Personnel: 0 
 Support Contractor Personnel: 0 
 Air National Guard (ANG) Personnel: 105 
 Reserve Personnel: 0 
 
- Default Settings Used: Yes 
 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 
 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
 Reserve Personnel: 4 Days Per Month (default) 
 
5.3 Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 

 
5.4 Personnel Emission Factor(s) 
 
- On Road Vehicle Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
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MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 
 
5.5 Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 
VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 
VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 
VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
6.  Construction / Demolition 

 

 
6.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Kaua‘i 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 renovate 11,217 sf of existing building 
 
- Activity Description: 
 Renovate 11,217 sf of existing building 
  
 For renovation, crane operation removed from default building construction activity equipment and one aerial lift 

was added for 3 hrs/day, and one other material handling equipment was added for six hrs/day. 
  
  
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
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- Activity End Date 
 Indefinite: False 
 End Month: 7 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.091586  PM 2.5 0.019583 
SOx 0.001727  Pb 0.000000 
NOx 0.515861  NH3 0.000633 
CO 0.691551  CO2e 167.5 
PM 10 0.019682    

 
6.1 Building Construction Phase 
 
6.1.1 Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 6 
 Number of Days: 14 
 
6.1.2 Building Construction Phase Assumptions 
 
- General Building Construction Information 
 Building Category: Office or Industrial 
 Area of Building (ft2): 11217 
 Height of Building (ft): 35 
 Number of Units: N/A 
 
- Building Construction Default Settings 
 Default Settings Used: No 
 Average Day(s) worked per week: 5 
 
- Construction Exhaust 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Aerial Lifts Composite 1 3 
Forklifts Composite 2 6 
Other Material Handling Equipment Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
- Vendor Trips 
 Average Vendor Round Trip Commute (mile): 40 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
6.1.3 Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Aerial Lifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0221 0.0003 0.1619 0.1666 0.0070 0.0070 0.0020 34.771 
Forklifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Other Material Handling Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0812 0.0015 0.5158 0.4377 0.0191 0.0191 0.0073 141.37 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
6.1.4 Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
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 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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Alternative B: SPCS #4 JBPH-Hickam 

1. General Information 
 

 
- Action Location 
 Base: HICKAM AFB 
 State: Hawaii 
 County(s): Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) Basing 

Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – Hickam, Hawaii; 
Andersen Air Force Base, Guam 

 
- Project Number/s (if applicable): Not Applicable 
 
- Projected Action Start Date: 1 / 2022 
 
- Action Purpose and Need: 
 The purpose of the Proposed Action is for the U.S. Air Force to provide the facilities and locations suitable for 

the establishment of two Air National Guard (ANG) Space Control Squadrons (SPCS) locations with access to 
geosynchronous satellites in the Pacific theater, which would consist of one offensive mission and one defensive 
mission. SPCS #4 is needed in order to meet the 2015 AFSPC/CC ARC Initiative priority to generate four 
additional ANG unit-equipped UTCs to meet CCMD needs for offensive space control.  SPCS #5 is needed in 
order to meet the 2018 AFSPC/CC ARC Priority Memorandum to generate eight ANG unit-equipped UTCs to 
meet CCMD requirements for defensive space control. 

 
- Action Description: 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive mission), 

would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; or Andersen AFB, 
Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at one of three candidate locations 
as identified above. Three alternatives are being considered: Alternative A considers beddown for SPCS #4 and 
SPCS #5 basing actions at PMRF-Barking Sands, Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 
and SPCS #5 basing actions at JBPHH, O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and 
SPCS #5 basing actions at Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an 
existing building and constructing an 813 sf addition to the existing building; and constructing a 5,000 sy 
equipment pad, 2,500 sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction 
a 12,100 sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new ANG 
personnel in support of an offensive mission, and SPCS #5 would require the addition of between 62 and 105 
ANG personnel in support of a defensive mission.  

  
 
- Point of Contact 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
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- Activity List: Alternative B - SPCS #4 JBPH-Hickam 
Activity Type Activity Title 

2. Construction / Demolition SPCS #4 construct 12,100 sf building. 
3. Construction / Demolition SPCS #4 construct 2,400 sy asphalt parking lot and 5,000 sy concrete 

equipment pad. 
4. Construction / Demolition SPCS #4 construct 648 cubic yard infiltration basin 
5. Personnel SPCS #4 add 115 ANG personnel 

 
Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 construct 12,100 sf building. 
 
- Activity Description: 
 Construct 12,100 sf building. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 12 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.293636  PM 2.5 0.030022 
SOx 0.002610  Pb 0.000000 
NOx 0.796639  NH3 0.000899 
CO 1.075831  CO2e 253.8 
PM 10 0.057918    

 
2.1 Site Grading Phase 
 
2.1.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 5 
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2.1.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 12100 
 Amount of Material to be Hauled On-Site (yd3): 224 
 Amount of Material to be Hauled Off-Site (yd3): 224 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.1.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 
 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 

LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.1.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
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 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.2 Building Construction Phase 
 
2.2.1 Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 12 
 Number of Days: 0 
 
2.2.2 Building Construction Phase Assumptions 
 
- General Building Construction Information 
 Building Category: Office or Industrial 
 Area of Building (ft2): 12100 
 Height of Building (ft): 35 
 Number of Units: N/A 
 
- Building Construction Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 
 LDGV LDGT HDGV LDDV LDDT HDDV MC 

POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 
 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
2.2.3 Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.2.4 Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
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VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3 Architectural Coatings Phase 
 
2.3.1 Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 



Environmental Assessment for Beddown for the SPCS #4 and SPCS #5 Basing Actions 
Draft 

 

January 2022 B-91 

 Number of Days: 10 
 
2.3.2 Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 
 Building Category: Non-Residential 
 Total Square Footage (ft2): 13090 
 Number of Units: N/A 
 
- Architectural Coatings Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.3.3 Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.3.4 Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 
VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips (1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days (1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
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 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
3.  Construction / Demolition 

 

 
3.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 construct 2,400 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Description: 
 Construct 2,400 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.020105  PM 2.5 0.005406 
SOx 0.000278  Pb 0.000000 
NOx 0.113713  NH3 0.000150 
CO 0.113954  CO2e 28.2 
PM 10 0.226822    

 
3.1 Site Grading Phase 
 
3.1.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.1.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 67500 
 Amount of Material to be Hauled On-Site (yd3): 1250 
 Amount of Material to be Hauled Off-Site (yd3): 1250 
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- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.1.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.1.4 Site Grading Phase Formula(s) 
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- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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3.2 Paving Phase 
 
3.2.1 Paving Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.2.2 Paving Phase Assumptions 
 
- General Paving Information 
 Paving Area (ft2): 67500 
 
- Paving Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.2.3 Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
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Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.2.4 Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
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 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 

 

 
4.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 construct 648 cubic yard infiltration basin 
 
- Activity Description: 
 Construct 648 cubic yard infiltration basin to contain runoff from new impervious surface using 95th percentile 

design rainfall depth of 2.11 inches. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.015272  PM 2.5 0.003352 
SOx 0.000293  Pb 0.000000 
NOx 0.082658  NH3 0.000056 
CO 0.112014  CO2e 27.9 
PM 10 0.525466    

 
4.1 Trenching/Excavating Phase 
 
4.1.1 Trenching / Excavating Phase Timeline Assumptions 
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- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
4.1.2 Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 
 Area of Site to be Trenched/Excavated (ft2): 79600 
 Amount of Material to be Hauled On-Site (yd3): 1 
 Amount of Material to be Hauled Off-Site (yd3): 648 
 
- Trenching Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipment Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
4.1.3 Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.569 000.008 000.606 005.120 000.008 000.007  000.034 00381.013 
LDGT 000.807 000.010 001.051 008.641 000.009 000.008  000.034 00508.378 
HDGV 001.513 000.016 002.777 026.893 000.020 000.018  000.046 00789.086 
LDDV 000.207 000.003 000.305 003.836 000.006 000.006  000.008 00391.624 
LDDT 000.520 000.005 000.815 007.812 000.008 000.008  000.008 00609.856 
HDDV 000.593 000.014 006.848 002.466 000.375 000.345  000.026 01559.210 
MC 002.959 000.008 000.696 014.613 000.026 000.023  000.049 00391.464 
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4.1.4 Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
5.  Personnel 

 

 
5.1 General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 
 County: Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #4 add 115 ANG personnel 
 
- Activity Description: 
 SPCS #4 add 115 ANG personnel. 
  
 
- Activity Start Date 
 Start Month: 1 
 Start Year: 2022 
 
- Activity End Date 
 Indefinite: Yes 
 End Month: N/A 
 End Year: N/A 
 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.202667  PM 2.5 0.003137 
SOx 0.001385  Pb 0.000000 
NOx 0.167359  NH3 0.012732 
CO 2.410054  CO2e 206.4 
PM 10 0.003476    

 
5.2 Personnel Assumptions 
 
- Number of Personnel 
 Active Duty Personnel: 0 
 Civilian Personnel: 0 
 Support Contractor Personnel: 0 
 Air National Guard (ANG) Personnel: 115 
 Reserve Personnel: 0 
 
- Default Settings Used: Yes 
 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 
 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
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 Reserve Personnel: 4 Days Per Month (default) 
 
5.3 Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 

 
5.4 Personnel Emission Factor(s) 
 
- On Road Vehicle Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
5.5 Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 
VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 
VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 
VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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Alternative B: SPCS #5 JBPH-Hickam 

1. General Information 
 

 
- Action Location 
 Base: HICKAM AFB 
 State: Hawaii 
 County(s): Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) Basing 

Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – Hickam, Hawaii; 
Andersen Air Force Base, Guam 

- Project Number/s (if applicable): Not Applicable 
 
- Projected Action Start Date: 1 / 2022 
 
- Action Purpose and Need: 
 The purpose of the Proposed Action is for the U.S. Air Force to provide the facilities and locations suitable for 

the establishment of two Air National Guard (ANG) Space Control Squadrons (SPCS) locations with access to 
geosynchronous satellites in the Pacific theater, which would consist of one offensive mission and one defensive 
mission. SPCS #4 is needed in order to meet the 2015 AFSPC/CC ARC Initiative priority to generate four 
additional ANG unit-equipped UTCs to meet CCMD needs for offensive space control.  SPCS #5 is needed in 
order to meet the 2018 AFSPC/CC ARC Priority Memorandum to generate eight ANG unit-equipped UTCs to 
meet CCMD requirements for defensive space control. 

 
- Action Description: 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive mission), 

would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; or Andersen AFB, 
Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at one of three candidate locations 
as identified above. Three alternatives are being considered: Alternative A considers beddown for SPCS #4 and 
SPCS #5 basing actions at PMRF-Barking Sands, Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 
and SPCS #5 basing actions at JBPHH, O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and 
SPCS #5 basing actions at Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an 
existing building and constructing an 813 sf addition to the existing building; and constructing a 5,000 sy 
equipment pad, 2,500 sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction 
a 12,100 sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new ANG 
personnel in support of an offensive mission, and SPCS #5 would require the addition of between 62 and 105 
ANG personnel in support of a defensive mission. 

 
- Point of Contact 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
- Activity List: Alternative B - SPCS #5 JBPH-Hickam 

Activity Type Activity Title 
2. Construction / Demolition SPCS #5 construct 12,100 sf building. 
3. Construction / Demolition SPCS #5 construct 2,400 sy asphalt parking lot and 5,000 sy concrete 

equipment pad. 
4. Construction / Demolition SPCS #5 construct 648 cubic yard infiltration basin 
5. Personnel SPCS #5 add 105 ANG personnel 
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Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 construct 12,100 sf building. 
 
- Activity Description: 
 Construct 12,100 sf building. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 12 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.293636  PM 2.5 0.030022 
SOx 0.002610  Pb 0.000000 
NOx 0.796639  NH3 0.000899 
CO 1.075831  CO2e 253.8 
PM 10 0.057918    

 
2.1 Site Grading Phase 
 
2.1.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 5 
 
2.1.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 12100 
 Amount of Material to be Hauled On-Site (yd3): 224 
 Amount of Material to be Hauled Off-Site (yd3): 224 
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- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.1.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.1.4 Site Grading Phase Formula(s) 
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- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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2.2 Building Construction Phase 
 
2.2.1 Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 12 
 Number of Days: 0 
 
2.2.2 Building Construction Phase Assumptions 
 
- General Building Construction Information 
 Building Category: Office or Industrial 
 Area of Building (ft2): 12100 
 Height of Building (ft): 35 
 Number of Units: N/A 
 
- Building Construction Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
- Vendor Trips 
 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
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2.2.3 Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.2.4 Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
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 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3 Architectural Coatings Phase 
 
2.3.1 Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
2.3.2 Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 
 Building Category: Non-Residential 
 Total Square Footage (ft2): 13090 
 Number of Units: N/A 
 
- Architectural Coatings Default Settings 
 Default Settings Used: Yes 
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 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.3.3 Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
2.3.4 Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 
VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips (1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days (1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
3.  Construction / Demolition 

 

 
3.1 General Information & Timeline Assumptions 
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- Activity Location 
 County: Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 construct 2,400 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Description: 
 Construct 2,400 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.020105  PM 2.5 0.005406 
SOx 0.000278  Pb 0.000000 
NOx 0.113713  NH3 0.000150 
CO 0.113954  CO2e 28.2 
PM 10 0.226822    

 
3.1 Site Grading Phase 
 
3.1.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.1.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 67500 
 Amount of Material to be Hauled On-Site (yd3): 1250 
 Amount of Material to be Hauled Off-Site (yd3): 1250 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
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Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.1.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.1.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
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CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.2 Paving Phase 
 
3.2.1 Paving Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
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 Number of Month: 0 
 Number of Days: 10 
 
3.2.2 Paving Phase Assumptions 
 
- General Paving Information 
 Paving Area (ft2): 67500 
 
- Paving Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.2.3 Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
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HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
3.2.4 Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Off-Gassing Emissions per Phase 
VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 

 

 
4.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 construct 648 cubic yard infiltration basin 
 
- Activity Description: 
 Construct 648 cubic yard infiltration basin to contain runoff from new impervious surfaces using 95th percentile 

design rainfall depth of 2.11 inches. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.015272  PM 2.5 0.003352 
SOx 0.000293  Pb 0.000000 
NOx 0.082658  NH3 0.000056 
CO 0.112014  CO2e 27.9 
PM 10 0.525466    

 
4.1 Trenching/Excavating Phase 
 
4.1.1 Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
4.1.2 Trenching / Excavating Phase Assumptions 
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- General Trenching/Excavating Information 
 Area of Site to be Trenched/Excavated (ft2): 79600 
 Amount of Material to be Hauled On-Site (yd3): 1 
 Amount of Material to be Hauled Off-Site (yd3): 648 
 
- Trenching Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipment Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
4.1.3 Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.569 000.008 000.606 005.120 000.008 000.007  000.034 00381.013 
LDGT 000.807 000.010 001.051 008.641 000.009 000.008  000.034 00508.378 
HDGV 001.513 000.016 002.777 026.893 000.020 000.018  000.046 00789.086 
LDDV 000.207 000.003 000.305 003.836 000.006 000.006  000.008 00391.624 
LDDT 000.520 000.005 000.815 007.812 000.008 000.008  000.008 00609.856 
HDDV 000.593 000.014 006.848 002.466 000.375 000.345  000.026 01559.210 
MC 002.959 000.008 000.696 014.613 000.026 000.023  000.049 00391.464 

 
4.1.4 Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
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- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
5.  Personnel 

 

 
5.1 General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
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- Activity Location 
 County: Honolulu 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: SPCS #5 add 105 ANG personnel 
 
- Activity Description: 
 SPCS #5 add 105 ANG personnel. 
 
- Activity Start Date 
 Start Month: 1 
 Start Year: 2022 
 
- Activity End Date 
 Indefinite: Yes 
 End Month: N/A 
 End Year: N/A 
 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.185044  PM 2.5 0.002864 
SOx 0.001265  Pb 0.000000 
NOx 0.152806  NH3 0.011625 
CO 2.200484  CO2e 188.4 
PM 10 0.003174    

 
5.2 Personnel Assumptions 
 
- Number of Personnel 
 Active Duty Personnel: 0 
 Civilian Personnel: 0 
 Support Contractor Personnel: 0 
 Air National Guard (ANG) Personnel: 105 
 Reserve Personnel: 0 
 
- Default Settings Used: Yes 
 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 
 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
 Reserve Personnel: 4 Days Per Month (default) 
 
5.3 Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 

 
5.4 Personnel Emission Factor(s) 
 
- On Road Vehicle Emission Factors (grams/mile) 
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 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.280 000.002 000.208 003.467 000.005 000.005  000.023 00332.267 
LDGT 000.373 000.003 000.374 004.989 000.007 000.006  000.024 00427.713 
HDGV 000.801 000.005 000.972 016.626 000.015 000.013  000.046 00789.621 
LDDV 000.079 000.003 000.127 002.707 000.004 000.004  000.008 00325.337 
LDDT 000.218 000.004 000.362 004.629 000.007 000.006  000.008 00461.106 
HDDV 000.300 000.013 003.537 001.358 000.165 000.152  000.026 01490.613 
MC 002.824 000.003 000.676 013.057 000.025 000.023  000.053 00392.231 

 
5.5 Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 
VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 
VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 
VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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Alternative C: SPCS #4 Andersen AFB 

1. General Information 
 

 
- Action Location 
 Base: ANDERSEN AFB 
 State: Guam 
 County(s): Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Tanguisson, GU; Piti-Cabras, GU 
 
- Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) Basing 

Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – Hickam, Hawaii; 
Andersen Air Force Base, Guam 

 
- Project Number/s (if applicable): Not Applicable 
 
- Projected Action Start Date: 1 / 2022 
 
- Action Purpose and Need: 
 The purpose of the Proposed Action is for the U.S. Air Force to provide the facilities and locations suitable for 

the establishment of two Air National Guard (ANG) Space Control Squadrons (SPCS) locations with access to 
geosynchronous satellites in the Pacific theater, which would consist of one offensive mission and one defensive 
mission. SPCS #4 is needed in order to meet the 2015 AFSPC/CC ARC Initiative priority to generate four 
additional ANG unit-equipped UTCs to meet CCMD needs for offensive space control.  SPCS #5 is needed in 
order to meet the 2018 AFSPC/CC ARC Priority Memorandum to generate eight ANG unit-equipped UTCs to 
meet CCMD requirements for defensive space control. 

 
- Action Description: 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive mission), 

would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; or Andersen AFB, 
Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at one of three candidate locations 
as identified above. Three alternatives are being considered: Alternative A considers beddown for SPCS #4 and 
SPCS #5 basing actions at PMRF-Barking Sands, Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 
and SPCS #5 basing actions at JBPHH, O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and 
SPCS #5 basing actions at Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an 
existing building and constructing an 813 sf addition to the existing building; and constructing a 5,000 sy 
equipment pad, 2,500 sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction 
a 12,100 sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new ANG 
personnel in support of an offensive mission, and SPCS #5 would require the addition of between 62 and 105 
ANG personnel in support of a defensive mission.  

   
- Point of Contact 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
- Activity List: Alternative C - SPCS #4 Andersen AFB 

Activity Type Activity Title 
2. Construction / Demolition SPCS #4 construct 12,100 sf building. 
3. Construction / Demolition SPCS #4 construct 2,400 sy asphalt parking lot and 5,000 sy concrete 

equipment pad. 
4. Construction / Demolition SPCS #4 construct 676 cubic yard infiltration basin 
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5. Personnel SPCS #4 add 115 ANG personnel 
 
Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Piti-Cabras, GU; Tanguisson, GU 
 
- Activity Title: SPCS #4 construct 12,100 sf building. 
 
- Activity Description: 
 Construct 12,100 sf building. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 12 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.304601  PM 2.5 0.029158 
SOx 0.002760  Pb 0.000000 
NOx 0.778769  NH3 0.003447 
CO 1.316896  CO2e 248.9 
PM 10 0.057443    

 
2.1 Site Grading Phase 
 
2.1.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 5 
 
2.1.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 12100 
 Amount of Material to be Hauled On-Site (yd3): 224 
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 Amount of Material to be Hauled Off-Site (yd3): 224 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.1.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
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2.1.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
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 2000:  Conversion Factor pounds to tons 
 
2.2 Building Construction Phase 
 
2.2.1 Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 12 
 Number of Days: 0 
 
2.2.2 Building Construction Phase Assumptions 
 
- General Building Construction Information 
 Building Category: Office or Industrial 
 Area of Building (ft2): 12100 
 Height of Building (ft): 29.75 
 Number of Units: N/A 
 
- Building Construction Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
- Vendor Trips 
 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
2.2.3 Building Construction Phase Emission Factor(s) 
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- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
2.2.4 Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
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 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3 Architectural Coatings Phase 
 
2.3.1 Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
2.3.2 Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 
 Building Category: Non-Residential 
 Total Square Footage (ft2): 13090 
 Number of Units: N/A 
 
- Architectural Coatings Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
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- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.3.3 Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
2.3.4 Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 
VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips (1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days (1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
3.  Construction / Demolition 

 

 
3.1 General Information & Timeline Assumptions 
 
- Activity Location 
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 County: Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Piti-Cabras, GU; Tanguisson, GU 
 
- Activity Title: SPCS #4 construct 2,400 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Description: 
 Construct 2,500 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.022037  PM 2.5 0.004953 
SOx 0.000281  Pb 0.000000 
NOx 0.103905  NH3 0.000570 
CO 0.160741  CO2e 25.1 
PM 10 0.226406    

 
3.1 Site Grading Phase 
 
3.1.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.1.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 67500 
 Amount of Material to be Hauled On-Site (yd3): 1250 
 Amount of Material to be Hauled Off-Site (yd3): 1250 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
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- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.1.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
3.1.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
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 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.2 Paving Phase 
 
3.2.1 Paving Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
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 Number of Days: 10 
 
3.2.2 Paving Phase Assumptions 
 
- General Paving Information 
 Paving Area (ft2): 67500 
 
- Paving Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.2.3 Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
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LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
3.2.4 Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 



Environmental Assessment for Beddown for the SPCS #4 and SPCS #5 Basing Actions 
Draft 

 

January 2022 B-133 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 

 

 
4.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Piti-Cabras, GU; Tanguisson, GU 
 
- Activity Title: SPCS #4 construct 676 cubic yard infiltration basin 
 
- Activity Description: 
 Construct 676 cubic yard infiltration basin to contain runoff from new impervious surfaces using 95th percentile 

design rainfall depth of 2.20 inches. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.016012  PM 2.5 0.003267 
SOx 0.000301  Pb 0.000000 
NOx 0.080876  NH3 0.000221 
CO 0.128463  CO2e 27.4 
PM 10 0.525403    

 
4.1 Trenching/Excavating Phase 
 
4.1.1 Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
4.1.2 Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 
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 Area of Site to be Trenched/Excavated (ft2): 79600 
 Amount of Material to be Hauled On-Site (yd3): 1 
 Amount of Material to be Hauled Off-Site (yd3): 676 
 
- Trenching Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipment Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
4.1.3 Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
LDGT 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
HDGV 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
LDDV 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
LDDT 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
HDDV 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
MC 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 

 
4.1.4 Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
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- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
5.  Personnel 

 

 
5.1 General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 
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 County: Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Piti-Cabras, GU; Tanguisson, GU 
 
- Activity Title: SPCS #4 add 115 ANG personnel 
 
- Activity Description: 
 SPCS #4 add 115 ANG personnel. 
  
  
 
- Activity Start Date 
 Start Month: 1 
 Start Year: 2022 
 
- Activity End Date 
 Indefinite: Yes 
 End Month: N/A 
 End Year: N/A 
 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.333867  PM 2.5 0.007384 
SOx 0.004747  Pb 0.000000 
NOx 0.274267  NH3 0.050106 
CO 5.471094  CO2e 264.1 
PM 10 0.014768    

 
5.2 Personnel Assumptions 
 
- Number of Personnel 
 Active Duty Personnel: 0 
 Civilian Personnel: 0 
 Support Contractor Personnel: 0 
 Air National Guard (ANG) Personnel: 115 
 Reserve Personnel: 0 
 
- Default Settings Used: Yes 
 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 
 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
 Reserve Personnel: 4 Days Per Month (default) 
 
5.3 Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 

 
5.4 Personnel Emission Factor(s) 
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- On Road Vehicle Emission Factors (grams/mile) 
 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 

LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
5.5 Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 
VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 
VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 
VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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Alternative C: SPCS #5 Andersen AFB 

1. General Information 
 

 
- Action Location 
 Base: ANDERSEN AFB 
 State: Guam 
 County(s): Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Tanguisson, GU; Piti-Cabras, GU 
 
- Action Title: Space Control Squadron (SPCS) Beddown for the Fourth (SPCS #4) and Fifth (SPCS #5) Basing 

Actions Pacific Missile Range Facility – Barking Sands, Hawaii; Joint Base Pearl Harbor – Hickam, Hawaii; 
Andersen Air Force Base, Guam 

 
- Project Number/s (if applicable): Not Applicable 
 
- Projected Action Start Date: 1 / 2022 
 
- Action Purpose and Need: 
 The purpose of the Proposed Action is for the U.S. Air Force to provide the facilities and locations suitable for 

the establishment of two Air National Guard (ANG) Space Control Squadrons (SPCS) locations with access to 
geosynchronous satellites in the Pacific theater, which would consist of one offensive mission and one defensive 
mission. SPCS #4 is needed in order to meet the 2015 AFSPC/CC ARC Initiative priority to generate four 
additional ANG unit-equipped UTCs to meet CCMD needs for offensive space control.  SPCS #5 is needed in 
order to meet the 2018 AFSPC/CC ARC Priority Memorandum to generate eight ANG unit-equipped UTCs to 
meet CCMD requirements for defensive space control. 

 
- Action Description: 
 The Air Force is proposing to establish two ANG SPCSs. The first ANG SPCS, SPCS #4 (offensive mission), 

would be located at one of three candidate locations: JBPHH, HI; PMRF - Barking Sands, HI; or Andersen AFB, 
Guam. The second ANG SPCS, SPCS #5 (defensive mission), would be located at one of three candidate locations 
as identified above. Three alternatives are being considered: Alternative A considers beddown for SPCS #4 and 
SPCS #5 basing actions at PMRF-Barking Sands, Kaua‘i, Hawaii; Alternative B considers beddown for SPCS #4 
and SPCS #5 basing actions at JBPHH, O‘ahu, Hawaii; and Alternative C considers beddown for SPCS #4 and 
SPCS #5 basing actions at Andersen AFB, Guam.  Alternative A would require: renovating 11,217 sf of an 
existing building and constructing an 813 sf addition to the existing building; and constructing a 5,000 sy 
equipment pad, 2,500 sy parking lot, and an infiltration basin.  Alternatives B and C would require the construction 
a 12,100 sf building; 5,000 sy equipment pad 2,500 sy parking lot; and an infiltration basin. Each alternative 
would require the beddown of additional personnel. SPCS #4 would require between 88 and 115 new ANG 
personnel in support of an offensive mission, and SPCS #5 would require the addition of between 62 and 105 
ANG personnel in support of a defensive mission.  

 
- Point of Contact 
 Name: Drea Traeumer 
 Title: Environmental Scientist 
 Organization: Environmental Assessment Services 
 Email: drea.traeumer@easbio.com 
 Phone Number: 775.750.0472 
 
- Activity List: Alternative C - SPCS #5 Andersen AFB 

Activity Type Activity Title 
2. Construction / Demolition SPCS #5 construct 12,100 sf building. 
3. Construction / Demolition SPCS #5 construct 2,400 sy asphalt parking lot and 5,000 sy concrete 

equipment pad. 
4. Construction / Demolition SPCS #5 construct 676 cubic yard infiltration basin 
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5. Personnel SPCS #5 add 105 ANG personnel 
 
Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Piti-Cabras, GU; Tanguisson, GU 
 
- Activity Title: SPCS #5 construct 12,100 sf building. 
 
- Activity Description: 
 Construct 12,100 sf building. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 12 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.304601  PM 2.5 0.029158 
SOx 0.002760  Pb 0.000000 
NOx 0.778769  NH3 0.003447 
CO 1.316896  CO2e 248.9 
PM 10 0.057443    

 
2.1 Site Grading Phase 
 
2.1.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 5 
 
2.1.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 12100 
 Amount of Material to be Hauled On-Site (yd3): 224 
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 Amount of Material to be Hauled Off-Site (yd3): 224 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.1.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
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2.1.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
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 2000:  Conversion Factor pounds to tons 
 
2.2 Building Construction Phase 
 
2.2.1 Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 12 
 Number of Days: 0 
 
2.2.2 Building Construction Phase Assumptions 
 
- General Building Construction Information 
 Building Category: Office or Industrial 
 Area of Building (ft2): 12100 
 Height of Building (ft): 29.75 
 Number of Units: N/A 
 
- Building Construction Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
- Vendor Trips 
 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
2.2.3 Building Construction Phase Emission Factor(s) 



Environmental Assessment for Beddown for the SPCS #4 and SPCS #5 Basing Actions 
Draft 

 

January 2022 B-143 

 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
2.2.4 Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 



Environmental Assessment for Beddown for the SPCS #4 and SPCS #5 Basing Actions 
Draft 

 

January 2022 B-144 

 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3 Architectural Coatings Phase 
 
2.3.1 Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
2.3.2 Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 
 Building Category: Non-Residential 
 Total Square Footage (ft2): 13090 
 Number of Units: N/A 
 
- Architectural Coatings Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
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- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
2.3.3 Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
2.3.4 Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 
VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips (1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days (1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
3.  Construction / Demolition 

 

 
3.1 General Information & Timeline Assumptions 
 
- Activity Location 
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 County: Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Piti-Cabras, GU; Tanguisson, GU 
 
- Activity Title: SPCS #5 construct 2,400 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Description: 
 Construct 2,400 sy asphalt parking lot and 5,000 sy concrete equipment pad. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.022037  PM 2.5 0.004953 
SOx 0.000281  Pb 0.000000 
NOx 0.103905  NH3 0.000570 
CO 0.160741  CO2e 25.1 
PM 10 0.226406    

 
3.1 Site Grading Phase 
 
3.1.1 Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 10 
 
3.1.2 Site Grading Phase Assumptions 
 
- General Site Grading Information 
 Area of Site to be Graded (ft2): 67500 
 Amount of Material to be Hauled On-Site (yd3): 1250 
 Amount of Material to be Hauled Off-Site (yd3): 1250 
 
- Site Grading Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
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- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.1.3 Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
3.1.4 Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
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 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.2 Paving Phase 
 
3.2.1 Paving Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
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 Number of Days: 10 
 
3.2.2 Paving Phase Assumptions 
 
- General Paving Information 
 Paving Area (ft2): 67500 
 
- Paving Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 

 
- Vehicle Exhaust 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
3.2.3 Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
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LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
3.2.4 Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards (1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 
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VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 

 

 
4.1 General Information & Timeline Assumptions 
 
- Activity Location 
 County: Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Piti-Cabras, GU; Tanguisson, GU 
 
- Activity Title: SPCS #5 construct 676 cubic yard infiltration basin 
 
- Activity Description: 
 Construct 676 cubic yard infiltration basin to contain runoff from new impervious surfaces using 95th percentile 

design rainfall depth of 2.20 inches. 
 
- Activity Start Date 
 Start Month: 1 
 Start Month: 2022 
 
- Activity End Date 
 Indefinite: False 
 End Month: 1 
 End Month: 2022 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.015993  PM 2.5 0.003266 
SOx 0.000301  Pb 0.000000 
NOx 0.080860  NH3 0.000218 
CO 0.128142  CO2e 27.4 
PM 10 0.525403    

 
4.1 Trenching/Excavating Phase 
 
4.1.1 Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 
 Start Month: 1 
 Start Quarter: 1 
 Start Year: 2022 
 
- Phase Duration 
 Number of Month: 0 
 Number of Days: 20 
 
4.1.2 Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 
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 Area of Site to be Trenched/Excavated (ft2): 79600 
 Amount of Material to be Hauled On-Site (yd3): 1 
 Amount of Material to be Hauled Off-Site (yd3): 648 
 
- Trenching Default Settings 
 Default Settings Used: Yes 
 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 
Equipment 

Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipment Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 

 
- Vehicle Exhaust 
 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 

 
- Worker Trips 
 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 

 
4.1.3 Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
LDGT 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
HDGV 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
LDDV 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
LDDT 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
HDDV 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 
MC 00.7810 00.0090 00.7260 11.5710 00.0300 00.0160  00.0950 00495.600 

 
4.1.4 Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
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- Construction Exhaust Emissions per Phase 
CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
5.  Personnel 

 

 
5.1 General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 
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 County: Guam 
 Regulatory Area(s): NOT IN A REGULATORY AREA; Piti, GU; Piti-Cabras, GU; Tanguisson, GU 
 
- Activity Title: SPCS #5 add 105 ANG personnel 
 
- Activity Description: 
 SPCS #5 add 105 ANG personnel. 
  
  
 
- Activity Start Date 
 Start Month: 1 
 Start Year: 2022 
 
- Activity End Date 
 Indefinite: Yes 
 End Month: N/A 
 End Year: N/A 
 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.304835  PM 2.5 0.006742 
SOx 0.004334  Pb 0.000000 
NOx 0.250417  NH3 0.045749 
CO 4.995346  CO2e 241.2 
PM 10 0.013484    

 
5.2 Personnel Assumptions 
 
- Number of Personnel 
 Active Duty Personnel: 0 
 Civilian Personnel: 0 
 Support Contractor Personnel: 0 
 Air National Guard (ANG) Personnel: 105 
 Reserve Personnel: 0 
 
- Default Settings Used: Yes 
 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 
 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
 Reserve Personnel: 4 Days Per Month (default) 
 
5.3 Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 

 
5.4 Personnel Emission Factor(s) 
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- On Road Vehicle Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDGT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDGV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
LDDT 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
HDDV 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 
MC 00.6330 00.0090 00.5200 10.3730 00.0280 00.0140  00.0950 00500.800 

 
5.5 Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 
VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 
VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 
VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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