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APPENDIX D: AIR QUALITY

Air quality impacts were estimated for the construction and operation activities associated with the
basing of F-35A aircraft at one or more Air Combat Command (ACC) or Air National Guard (ANG) bases.
The following is a discussion of the assumptions, references, and methods used to perform the air
emission estimate calculations.

Construction

Air quality impacts from proposed construction activities were estimated from: 1) combustion
emissions due to the use of fossil fuel-powered equipment; 2) fugitive dust emissions (particulate
matter less than or equal to 10 microns in diameter [PMo] and particulate matter less than or equal to
2.5 microns in diameter [PM,s]) during demolition activities, earth-moving activities, and the operation
of equipment on bare soil; 3) volatile organic compound (VOC) emissions from application of asphalt
materials during paving operations and 4) construction worker privately-owned vehicles (POVs).

Factors needed to derive the construction source emission rates were obtained from Median Life,
Annual Activity, and Load Factor Values for Nonroad Engine Emissions Modeling (United States
Environmental Protection Agency [USEPA] 2004); Exhaust and Crankcase Emission Factors for Nonroad
Engine Modeling—Compression-Ignition (USEPA 2004); Nonroad Engine and Vehicle Emission Study—
Report (USEPA 1991); Conversion Factors for Hydrocarbon Emission Components (USEPA 2005);
Comparison of Asphalt Paving Emission Factors (CARB 2005); Western Regional Air Partnership (WRAP)
Fugitive Dust Handbook (WRAP 2006); Analysis of the Fine Fraction of Particulate Matter in Fugitive Dust
(MRI 2005) and Mobile 6.2.03 (USEPA 2003).

The analysis assumed that all construction equipment was manufactured before 2000. This approach is
based on the well-known longevity of diesel engines, although use of 100 percent Tier 0 equipment may
be somewhat conservative. The analysis also inherently reduced PM,, fugitive dust emissions from
earth-moving activities by 50 percent as this control level is included in the emission factor itself (based
on the estimated control effectiveness of watering).

Off-Road Equipment Emissions

The NONROAD model (USEPA 2008) is an USEPA standard method for preparing emission inventories for
mobile sources that are not classified as being related to on-road traffic, railroads, air traffic, or
water-going vessels. As such, it is a starting place for quantifying emissions from construction-related
equipment. The NONROAD model uses the following general equation to estimate emissions separately
for CO, NO,, PM (essentially all of which is PM, s from construction sources), and total hydrocarbons
(THC), nearly all of which are non-methane hydrocarbons:
EMS = EF * HP * LF * Act * DF

Where:

EMS = estimated emissions

EF = emissions factor in grams per horsepower hours

HP = peak horsepower

LF = load factor (assumed percentage of peak horsepower)

Act = activity in hours of operation per period of operation

DF = deterioration factor
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The emissions factor is specific to the equipment type, engine size, and technology type. The
technology type for diesel equipment can be “base” (before 1988), “tier 0” (1988 to 1999), or “tier 1”
(2000 to 2005). Tier 2 emissions factors could be applied to equipment that satisfies 2006 national
standards (or slightly earlier California standards). The technology type for two-stroke gasoline
equipment can be “base” (before 1997), “phase 1” (1997 to 2001), or “phase 2” (2002 to 2007).
Equipment for phases 1 and 2 can have catalytic converters. For this study, all diesel equipment was
assumed to be either tier O or tier 1 and all two-stroke diesel equipment was assumed to be phase 1
without catalytic converters.

The load factor is specific to the equipment type in the NONROAD model regardless of engine size or
technology type, and it represents the average fraction of peak horsepower at which the engine is
assumed to operate. NONROAD model default values were used in all cases. Because Tier 0 equipment
was conservatively used throughout the analysis period, deterioration factors were not used to estimate
increased emissions due to engine age. Based on the methodology described, it is possible to make a
conservative estimate of emissions from off-road equipment if the types of equipment and durations of
use are known.

Construction calculations were performed for the period 2012 through 2017, with specific years
identified within the period for each scenario and for each installation.

Fugitive Dust

Emission rates for fugitive dust were estimated using guidelines outlined in the WRAP fugitive dust
handbook (WRAP 2006). Although these guidelines were developed for use in western states, they
assume standard dust mitigation best practices activities of 50 percent from wetting; therefore, they
were deemed applicable but conservative for all of the sites evaluated for the proposed action. The
WRAP handbook offers several options for selecting factors for PM,, (coarse PM) depending on what
information is known.

After PMy, is estimated, the fraction of fugitive dust emitted as PM, is estimated, the most recent
WRAP study (MRI 2005) recommends the use of a fractional factor of 0.10 to estimate the PM, 5 portion
of the PMlo.

For site preparation activities, the emission factor was obtained from Table 3-2 of the WRAP Fugitive
Dust Handbook. The areas of disturbance and approximate durations were used in conjunction with the
large scale of land-disturbing activities occurring, resulting in the selection of the first factor with
worst-case conditions for use in the analysis.

PM;,, PM, 5, and Mobile Sources

Diesel exhaust is a primary, well-documented source of PM,s emissions. The vast majority of PM
emissions in diesel exhaust is PM,s. Therefore, all calculated PM is assumed to be PM,s. A corollary
result of this is that the PMy, fraction of diesel exhaust is estimated very conservatively as only a small
fraction of PMyg is present in the exhaust. However, ratios of PMy, to PM, 5 in diesel exhaust are not yet
published and therefore for the purposes of the Environmental Impact Statement (EIS) calculations, all PM
emissions are equally distributed as PMy and PM,s.
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VOC Emissions from Paving

VOC emissions from the application of hot mix asphalt were calculated for the construction. The
estimates used estimated asphalt volumes, and used the published CARB hot mix asphalt emission
factor.

Mobile Source Emissions

Mobile source emissions are associated with the temporary traffic increase during the construction
periods at each location. For the purposes of estimating mobile source emissions from POVs, it was
assumed that each construction worker drove a car and during the day drove an average of 5 miles in
the vicinity (lunch and breaks). Emission factors were derived from the USEPA Mobile 6.2.03 emissions
model for the years when construction would occur.

Operations

Operation emissions calculations performed for the Proposed Action include aircraft flight operations
(both legacy aircraft and F-35A), aircraft engine maintenance runups (engine in aircraft and aircraft not
located in a hush house), aerospace ground equipment (AGE), and POVs associated with commuting
military staff.

Aircraft Flight Operations
Aircraft emissions were calculated based on the following inputs:

e Flight profiles were generated for legacy aircraft and the F-35A at each installation by Wyle Labs
as part of this EIS.

e Legacy aircraft operation data (operating mode, fuel usage, emission factors) from U.S. Air Force
Air Emissions Factor Guide to Air Force Mobile Sources (AFCEE September 2009).

e For the F-35A aircraft, FFR (fuel consumption), emission indices, and T3 (temperature) factors
calculated using ITAR - FOUO - FFR-T3-El determination.xls and T3 Card Deck F135 Sept 09 (SAIC
undated).

e |dle/taxi times of 15 minutes applied to all legacy aircraft based on McEntire operations (Meyer
2010).

e |dle/taxi times of 20.24 and 25.17 minutes, respectively, based on TIM Template in ITAR - FOUO
- FFR-T3-El determination.xls (SAIC undated).

e Sulfur oxide emissions for legacy and F-35A aircraft calculated based on weight percent sulfur
content of JP-8, as identified in Petroleum Quality Information System 2009 Annual Report
(DESC 2010).

e Nitrous oxide and methane emission factors are derived from Table 2 of Federal GHG
Accounting and Reporting Guidance Technical Document, Council on Environmental Quality
(CEQ) (2010).
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Aircraft Engine Maintenance Runups
Maintenance runup emissions were calculated using the following reference materials:

e Engine maintenance runup profiles for each installation were generated by Wyle Labs as part of
this EIS. These profiles included number of events per year, the power settings and the time
duration for each power setting.

e lLegacy aircraft operation data (operating mode, fuel usage, emission factors) from Air Emissions
Factor Guide to Air Force Mobile Sources (AFCEE September 2009).

e Engine settings, T3 and emission indices for F-35 aircraft calculated from ITAR - FOUO - FFR-T3-El
determination.xls (SAIC 2009).

e Sulfur oxide emissions for legacy and F-35A aircraft calculated based on weight percent sulfur
content of JP-8, as identified in Petroleum Quality Information System 2009 Annual Report
(DESC 2010).

Aerospace Ground Equipment

AGE associated with legacy aircraft and their operation time/landing take-off were obtained from Air
Force Air Conformity Applicability Model 4.3. Criteria pollutant emission factors were obtained from Air
Emissions Factor Guide to Air Force Mobile Sources (AFCEE September 2009). CO, emission factors
derived from Direct Emissions from Mobile Combustion Sources (USEPA 2008), Table B-1. Where not
otherwise provided, PM, s calculated as 97 percent of PMy, emissions, in accordance with USEPA
OTAQ/OAQPS guidance, Commercial Marine, Airports, and Trains Approach, EPA Docket #OAR-2003-
0053-1696. Emissions for all pollutants were calculated based on the number of landing take-offs per
year for each type of aircraft.

Privately-Owned Vehicles

POV emissions from commuting military staff were calculated using information regarding baseline staff
population, staff increases/decreases associated with the proposed action, and type of installation (ANG
or ACC).

For ANG installations, both full-time and part-time staff commutes to work. Part-time staff was
assumed to commute to the installations one weekend per month and an additional two-week period
per year. Additionally, full-time staff was assumed to live in closer proximity to the installations.

For ACC installations, full-time staff commuter population was based on the percent of baseline
identified as not housed on the base, with 100 percent of any staff increases assumed to reside off-base.
For staff reductions, the commuter reduction number was based on the same percent of total
population as was used for the baseline population (88 percent for Shaw AFB and Hill AFB, 66 percent
for Mountain Home AFB).
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