


E-3 AIRSPACE ROI 1 (AIR QUALITY: Brady MOA ROI)

Counties in the ACAM analysis for Airspace ROI 1 (Brady MOA ROI) include McCulloch, San Saba, and
Llano. The content of Section E-3 presents the data and methodology used for preparing aircraft
operations data for the ACAM modeling followed by the ACAM results.

This section includes the following:

e Proposed Action ACAM Report

e Proposed Action ACAM Detailed Report
e Alternative 1 ACAM Report

e Alternative 1 ACAM Detailed Report

e Alternative 2 ACAM Report

e Alternative 2 ACAM Detailed Report

e Alternative 3 ACAM Report

e Alternative 3 ACAM Detailed Report
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PROPOSED ACTION
AIR CONFORMITY APPLICABILITY MODEL REPORT
RECORD OF AIR ANALYSIS (ROAA)

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: RANDOLPH AFB
State:  Texas
County(s): McCulloch; San Saba; Llano; McMullen
Regulatory Area(s): NOT IN A REGULATORY AREA

b. Action Title: Recapitalization of the T-7A Trainer At Randolph AFB - Proposed Action (Brady MOA ROI)
¢. Project Number/s (if applicable):
d. Projected Action Start Date: 1/2023

e. Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more

capable T-7A aircraft at IBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support
the T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quiality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the Brady MOA,
which lies within McCulloch, San Saba and Llano County (all classified as attainment. As provided by the
noise data, aircraft will fly 2,920 annual low flight patterns in the steady state year within this MOA, and spend
10 minutes below 3,000 ft AGL for each low flight pattern. The time below 3,000 ft AGL will be spent in the
Climbout (intermediate) power setting.

f. Point of Contact:
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PROPOSED ACTION
DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT

1. General Information

- Action Location
Base: RANDOLPH AFB
State:  Texas
County(s): McCulloch; San Saba; Llano; McMullen
Regulatory Area(s): NOT IN A REGULATORY AREA

- Action Title:  Recapitalization of the T-7A Trainer At Randolph AFB - Proposed Action (Brady MOA)
- Project Number/s (if applicable):
- Projected Action Start Date:  1/2023

- Action Purpose and Need:

The T 38 Talon is a twin-engine, high-altitude, supersonic jet used by the USAF and other nations for pilot
training. The aircraft originally was developed in the 1950s with production occurring between 1961 and 1972. The
fleet has undergone periodic upgrades overtime. In 2001, the USAF upgraded several hundred T 38s with modern
avionics and replaced propulsion components to provide increased performance and superior reliability.

The purpose of the Proposed Action is to allow the USAF T-7A to provide more efficient and effective pilot
training to establish a T-7A pilot pipeline to allow for the transition to T-7A training throughout the entire USAF.

- Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A aircraft,
five military construction projects and 17 facilities sustainment, restoration, and modernization projects are proposed
at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the T-7A aircraft’s
maintenance, training, and operational requirements. The number of personnel on JBSA-Randolph would increase
due to the proposed aircraft recapitalization. No changes to airspace configurations (i.e., size, shape, or location)
would be required to support the proposed operations of the T-7A aircraft; however, the T-7A aircraft may have
more flight operations than occurs with the T 38C aircraft at both JBSA-Randolph and JBSA-Lackland. This
Applicability Analysis present the worst-case of three aircraft operational intensities as the worst-case action
alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph AFB
and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the U.S.
Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in 2018.
Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from federal
agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal nonattainment
area for ozone, the GCR has established de minimis significance threshold values of less than 100 ton/yr (for any
given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The Conformity Evaluation
was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the Brady MOA,

which lies within McCulloch, San Saba and Llano County (all classified as attainment. As provided by the noise
data, aircraft will fly 2,920 annual low flight patterns in the steady state year within this MOA, and spend 10
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- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

4.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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5.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PLrOOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

6.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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Approach (mins): 27

Intermediate (Mins): 9

Military (mins): 9
3

AfterBurn (mins):
7.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)
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8.3 Flight Operations
8.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

14
419

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

8.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)
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- Trim Test

Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpoL: Aircraft Emissions per Pollutant & Mode (TONS)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AELTt0o = AEMipLe In + AEMipLe out + AEMapproacH + AEMcLimout + AEMTakeOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000
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Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

10.3 Flight Operations
10.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 19
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 767
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PrLrOO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

10.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
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AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC /1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPSntervepiate: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
10.4 Auxiliary Power Unit (APU)

10.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: No

- Auxiliary Power Unit (APU)
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

11.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)
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12.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
12.3 Flight Operations
12.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 14
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 670
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF
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AE_10: Aircraft Emissions (TONSs)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS|nTervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONSs)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

12.4 Auxiliary Power Unit (APU)

12.4.1 Auxiliary Power Unit (APU) Assumptions
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Takeoff [After Burn] (mins): 0

Climb Out [Intermediate] (mins): 10
Approach [Approach] (mins): 0
Taxi/ldle In [Idle] (mins): 0

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

13.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF
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- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

14.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
14.3 Flight Operations
14.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 79
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO FPLr OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

14.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|pLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
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- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

15.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

E3-56









Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
16.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
16.3 Flight Operations
16.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 41
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EPrLrOOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

16.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLE + AEPSaprrRoACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOOo

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

17.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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18.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

18.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
18.3 Flight Operations
18.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 16
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

18.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

E3-66



AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PrPrOO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

19.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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20.2 Aircraft & Engines
20.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

20.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

20.3 Flight Operations
20.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 194
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

o o

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

20.3.2 Flight Operations Formula(s)
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- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft
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21.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

21.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year

E3-77









ALTERNATIVE 1
AIR CONFORMITY APPLICABILITY MODEL REPORT
RECORD OF AIR ANALYSIS (ROAA)

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: RANDOLPH AFB
State:  Texas
County(s): McCulloch; San Saba; Llano
Regulatory Area(s): NOT IN A REGULATORY AREA

b. Action Title: Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 1 (Brady MOA)
c. Project Number/s (if applicable):

d. Projected Action Start Date:  1/2023

e. Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the
T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the Brady MOA,
which lies within McCulloch, San Saba and Llano County (all classified as attainment. As provided by the
noise data, aircraft will fly 2,920 annual low flight patterns in the steady state year within this MOA, and spend
10 minutes below 3,000 ft AGL for each low flight pattern. The time below 3,000 ft AGL will be spent in the
Climbout (intermediate) power setting.

f. Point of Contact:
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ALTERNATIVE 1
DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT

1. General Information

- Action Location
Base: RANDOLPH AFB
State:  Texas
County(s): McCulloch; San Saba; Llano
Regulatory Area(s): NOT IN A REGULATORY AREA

- Action Title:  Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 1 (Brady MOA)
- Project Number/s (if applicable):
- Projected Action Start Date: ~ 1/2023

- Action Purpose and Need:

The T 38 Talon is a twin-engine, high-altitude, supersonic jet used by the USAF and other nations for pilot
training. The aircraft originally was developed in the 1950s with production occurring between 1961 and 1972. The
fleet has undergone periodic upgrades overtime. In 2001, the USAF upgraded several hundred T 38s with modern
avionics and replaced propulsion components to provide increased performance and superior reliability.

The purpose of the Proposed Action is to allow the USAF T-7A to provide more efficient and effective pilot
training to establish a T-7A pilot pipeline to allow for the transition to T-7A training throughout the entire USAF.

- Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A aircraft,
five military construction projects and 17 facilities sustainment, restoration, and modernization projects are proposed
at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the T-7A aircraft’s
maintenance, training, and operational requirements. The number of personnel on JBSA-Randolph would increase
due to the proposed aircraft recapitalization. No changes to airspace configurations (i.e., size, shape, or location)
would be required to support the proposed operations of the T-7A aircraft; however, the T-7A aircraft may have
more flight operations than occurs with the T 38C aircraft at both JBSA-Randolph and JBSA-Lackland. This
Applicability Analysis present the worst-case of three aircraft operational intensities as the worst-case action
alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph AFB
and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the U.S.
Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in 2018.
Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from federal
agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal nonattainment
area for ozone, the GCR has established de minimis significance threshold values of less than 100 ton/yr (for any
given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The Conformity Evaluation
was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the Brady MOA,

which lies within McCulloch, San Saba and Llano County (all classified as attainment. As provided by the noise
data, aircraft will fly 2,920 annual low flight patterns in the steady state year within this MOA, and spend 10
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Taxi/ldle In [Idle] (mins): 0

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
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NE: Number of Engines
LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|pLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
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Takeoff [After Burn] (mins): 0

Climb Out [Intermediate] (mins): 10
Approach [Approach] (mins): 0
Taxi/ldle In [Idle] (mins): 0

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

4.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF
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FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrim = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
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- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

6.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs
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AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

8.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PrLr OO0OOo

19
713

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

10.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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Military (mins): 9
AfterBurn (mins): 3

11.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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12.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOoOOo
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184

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
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- Trim Test

Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

13.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpoL: Aircraft Emissions per Pollutant & Mode (TONS)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AEL7t0 = AEMipLe IN + AEMipLe out + AEMapproacH + AEMcLimout + AEMTakeOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000
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ALTERNATIVE 2
AIR CONFORMITY APPLICABILITY MODEL REPORT
RECORD OF AIR ANALYSIS (ROAA)

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: RANDOLPH AFB
State:  Texas
County(s): McCulloch; San Saba; Llano; McMullen
Regulatory Area(s): NOT IN A REGULATORY AREA

b. Action Title: Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 2 (Brady MOA)
c. Project Number/s (if applicable):

d. Projected Action Start Date: 1/2023

e. Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the
T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the Brady MOA,
which lies within McCulloch, San Saba and Llano County (all classified as attainment). As provided by the
noise data, aircraft will fly 3,358 annual low flight patterns in the steady state year within this MOA, and spend
10 minutes below 3,000 ft AGL for each low flight pattern. The time below 3,000 ft AGL will be spent in the
Climbout (intermediate) power setting.

f. Point of Contact:
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ALTERNATIVE 2
DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT

1. General Information

- Action Location
Base: RANDOLPH AFB
State:  Texas
County(s): McCulloch; San Saba; Llano; McMullen
Regulatory Area(s): NOT IN A REGULATORY AREA

- Action Title:  Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 2 (Brady MOA)
- Project Number/s (if applicable):
- Projected Action Start Date:  1/2023

- Action Purpose and Need:

The T 38 Talon is a twin-engine, high-altitude, supersonic jet used by the USAF and other nations for pilot
training. The aircraft originally was developed in the 1950s with production occurring between 1961 and 1972. The
fleet has undergone periodic upgrades overtime. In 2001, the USAF upgraded several hundred T 38s with modern
avionics and replaced propulsion components to provide increased performance and superior reliability.

The purpose of the Proposed Action is to allow the USAF T-7A to provide more efficient and effective pilot
training to establish a T-7A pilot pipeline to allow for the transition to T-7A training throughout the entire USAF.

- Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A aircraft,
five military construction projects and 17 facilities sustainment, restoration, and modernization projects are proposed
at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the T-7A aircraft’s
maintenance, training, and operational requirements. The number of personnel on JBSA-Randolph would increase
due to the proposed aircraft recapitalization. No changes to airspace configurations (i.e., size, shape, or location)
would be required to support the proposed operations of the T-7A aircraft; however, the T-7A aircraft may have
more flight operations than occurs with the T 38C aircraft at both JBSA-Randolph and JBSA-Lackland. This
Applicability Analysis present the worst-case of three aircraft operational intensities as the worst-case action
alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JBSA-Randolph AFB
and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the U.S.
Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in 2018.
Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from federal
agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal nonattainment
area for ozone, the GCR has established de minimis significance threshold values of less than 100 ton/yr (for any
given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The Conformity Evaluation
was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the Brady MOA,

which lies within McCulloch, San Saba and Llano County (all classified as attainment). As provided by the noise
data, aircraft will fly 3,358 annual low flight patterns in the steady state year within this MOA, and spend 10
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- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

4.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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5.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

E3-147









- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO Pr OO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

6.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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Approach (mins): 27

Intermediate (Mins): 9

Military (mins): 9
3

AfterBurn (mins):
7.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)
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8.3 Flight Operations
8.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

14
482

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

8.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)
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- Trim Test

Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AEL7t0 = AEMipLe IN + AEMipLe out + AEMapproacH + AEMcLimout + AEMTakeOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000
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Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

10.3 Flight Operations
10.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 19
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 882
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PrLrOoOOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

10.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
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AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC /1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPSntervepiate: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
10.4 Auxiliary Power Unit (APU)

10.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: No

- Auxiliary Power Unit (APU)
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

11.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)
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12.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
12.3 Flight Operations
12.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 14
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 770
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF
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AE_10: Aircraft Emissions (TONSs)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS|nTervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONSs)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

12.4 Auxiliary Power Unit (APU)

12.4.1 Auxiliary Power Unit (APU) Assumptions
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Takeoff [After Burn] (mins): 0

Climb Out [Intermediate] (mins): 10
Approach [Approach] (mins): 0
Taxi/ldle In [Idle] (mins): 0

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

13.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF
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- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

14.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
14.3 Flight Operations
14.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 91
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PLr OO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

14.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLe ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrim = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|pLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
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- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

15.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs
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Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
16.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
16.3 Flight Operations
16.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 47
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO RFPLrOOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

16.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOSs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

17.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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18.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

18.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
18.3 Flight Operations
18.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 19
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

18.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000
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AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO Pr OO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

19.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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20.2 Aircraft & Engines
20.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

20.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

20.3 Flight Operations
20.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 223
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

o o

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

20.3.2 Flight Operations Formula(s)
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- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft
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21.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

21.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
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ALTERNATIVE 3
AIR CONFORMITY APPLICABILITY MODEL REPORT
RECORD OF AIR ANALYSIS (ROAA)

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: RANDOLPH AFB
State:  Texas
County(s): McCulloch; San Saba; Llano; McMullen
Regulatory Area(s): NOT IN A REGULATORY AREA

b. Action Title: Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 3 (Brady MOA)
c. Project Number/s (if applicable):

d. Projected Action Start Date: 1/2023

e. Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the
T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the Brady MOA,
which lies within McCulloch, San Saba and Llano County (all classified as attainment). As provided by the
noise data, aircraft will fly 3,650 annual low flight patterns in the steady state year within this MOA, and spend
10 minutes below 3,000 ft AGL for each low flight pattern. The time below 3,000 ft AGL will be spent in the
Climbout (intermediate) power setting.

f. Point of Contact:
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ALTERNATIVE 3
DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT

1. General Information

- Action Location
Base: RANDOLPH AFB
State:  Texas
County(s): McCulloch; San Saba; Llano; McMullen
Regulatory Area(s): NOT IN A REGULATORY AREA

- Action Title:  Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 3 (Brady MOA)
- Project Number/s (if applicable):
- Projected Action Start Date:  1/2023

- Action Purpose and Need:

The T 38 Talon is a twin-engine, high-altitude, supersonic jet used by the USAF and other nations for pilot
training. The aircraft originally was developed in the 1950s with production occurring between 1961 and 1972. The
fleet has undergone periodic upgrades overtime. In 2001, the USAF upgraded several hundred T 38s with modern
avionics and replaced propulsion components to provide increased performance and superior reliability.

The purpose of the Proposed Action is to allow the USAF T-7A to provide more efficient and effective pilot
training to establish a T-7A pilot pipeline to allow for the transition to T-7A training throughout the entire USAF.

- Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A aircraft,
five military construction projects and 17 facilities sustainment, restoration, and modernization projects are proposed
at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the T-7A aircraft’s
maintenance, training, and operational requirements. The number of personnel on JBSA-Randolph would increase
due to the proposed aircraft recapitalization. No changes to airspace configurations (i.e., size, shape, or location)
would be required to support the proposed operations of the T-7A aircraft; however, the T-7A aircraft may have
more flight operations than occurs with the T 38C aircraft at both JBSA-Randolph and JBSA-Lackland. This
Applicability Analysis present the worst-case of three aircraft operational intensities as the worst-case action
alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph AFB
and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the U.S.
Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in 2018.
Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from federal
agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal nonattainment
area for ozone, the GCR has established de minimis significance threshold values of less than 100 ton/yr (for any
given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The Conformity Evaluation
was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the Brady MOA,

which lies within McCulloch, San Saba and Llano County (all classified as attainment). As provided by the noise
data, aircraft will fly 3,650 annual low flight patterns in the steady state year within this MOA, and spend 10
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- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

4.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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5.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PrLrOO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

6.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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Approach (mins): 27

Intermediate (Mins): 9

Military (mins): 9
3

AfterBurn (mins):
7.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)
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8.3 Flight Operations
8.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOoOOo

14
524

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

8.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)
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- Trim Test

Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AEL7t0 = AEMipLe IN + AEMipLe out + AEMapproacH + AEMcLimout + AEMTakeOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000
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Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

10.3 Flight Operations
10.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 19
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 958
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PrLrOOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

10.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
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AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC /1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPSntervepiate: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
10.4 Auxiliary Power Unit (APU)

10.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: No

- Auxiliary Power Unit (APU)
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

11.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)
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12.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
12.3 Flight Operations
12.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 14
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 837
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOoOOo
o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF
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AE_10: Aircraft Emissions (TONSs)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS|nTervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONSs)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

12.4 Auxiliary Power Unit (APU)

12.4.1 Auxiliary Power Unit (APU) Assumptions
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Takeoff [After Burn] (mins): 0

Climb Out [Intermediate] (mins): 10
Approach [Approach] (mins): 0
Taxi/ldle In [Idle] (mins): 0

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

13.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF
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- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

14.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
14.3 Flight Operations
14.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 98
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO PrLr OO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

14.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|pLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
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- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

15.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs
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Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
16.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
16.3 Flight Operations
16.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 51
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLrOO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

16.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOSs per Year
AEtco = AEMapprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrim = AEPSipLE + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFPLr OOoOOo

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

17.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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18.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

18.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
18.3 Flight Operations
18.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 20
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO EFrLr OOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

18.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000
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AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO Pr OO0OOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

19.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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20.2 Aircraft & Engines
20.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

20.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

20.3 Flight Operations
20.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 242
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

o o

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOoOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

20.3.2 Flight Operations Formula(s)
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- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft
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21.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO P OOOo

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

21.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
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E-4 AIRSPACE ROI 2 (MTRs and McMullen Range R-6132)

Counties in the ACAM analysis for Airspace ROI 2 include:

Atascosa De Witt
Bandera Dimmit
Bastrop Frio

Bee Gonzales
Blanco Hays
Caldwell Jim Wells
Comal Karnes

Kendall
La Salle
Live Oak
McMullen
Uvalde
Webb
Zavala

The content of Section E-4 presents the data and methodology used for preparing aircraft operations

data for the ACAM modeling followed by the ACAM results.

This section includes the following:

Proposed Action ACAM Report
Proposed Action ACAM Detailed Report
Alternative 1 ACAM Report

Alternative 1 ACAM Detailed Report
Alternative 2 ACAM Report

Alternative 2 ACAM Detailed Report
Alternative 3 ACAM Report

Alternative 3 ACAM Detailed Report
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PROPOSED ACTION
AIR CONFORMITY APPLICABILITY MODEL REPORT
RECORD OF AIR ANALYSIS (ROAA)

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: RANDOLPH AFB
State:  Texas
County(s):  Atascosa
Regulatory Area(s): NOT IN A REGULATORY AREA

b. Action Title: Recapitalization of the T-7A Trainer At Randolph AFB - Proposed Action (MTR ROI -
VR140, VR156, VR1120 and R6132 Range)

c. Project Number/s (if applicable):
d. Projected Action Start Date: 1/2023
e. Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the
T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the referenced
MTRs and R6132 Range. As provided by the noise data, aircraft will fly 5840 annual low flight patterns in the
steady state year within this MOA, and spend a weighted average of 21.31 minutes below 3,000 ft AGL for
each low flight pattern. The time below 3,000 ft AGL will be spent in the Climbout (intermediate) power
setting.
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The counties include:
Atascosa
Bandera
Bastrop
Bee
Blanco
Caldwell
Comal
De Witt
Dimmit
Frio
Gonzales
Hays

Jim Wells
Karnes
Kendall
Kendall
La Salle
Live Oak
McMullen
Uvalde
Webb
Zavala

All counties are in attainment for all NAAQS.

f. Point of Contact:

Name: AFCEC/CZTQ

Title: USAF Air Quality Technical Authority
Organization: AFCEC/CZz

Email:

Phone Number:

2. Air Impact Analysis: Based on the attainment status at the action location, the requirements of the General
Conformity Rule are:

applicable
__X_notapplicable

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
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The steady state estimated annual net emissions associated with this action exceed the insignificance indicators,
indicating a potential for a significant impact to air quality. Therefore, the ACAM analysis is inconclusive and
further air quality impact assessment is needed.

AFCEC/CZTQ , USAF Air Quality Technical Authority DATE
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PROPOSED ACTION
DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT

1. General Information

- Action Location
Base: RANDOLPH AFB
State:  Texas
County(s):  Atascosa
Regulatory Area(s): NOT IN A REGULATORY AREA

- Action Title:  Recapitalization of the T-7A Trainer At Randolph AFB - Proposed Action (MTR ROI: VR140, VR156,
VR1120 and R6132 Range)

- Project Number/s (if applicable):
- Projected Action Start Date:  1/2023

- Action Purpose and Need:
The T 38 Talon is a twin-engine, high-altitude, supersonic jet used by the USAF and other nations for pilot
training. The aircraft originally was developed in the 1950s with production occurring between 1961 and 1972.
The fleet has undergone periodic upgrades overtime. In 2001, the USAF upgraded several hundred T 38s with
modern avionics and replaced propulsion components to provide increased performance and superior reliability.

The purpose of the Proposed Action is to allow the USAF T-7A to provide more efficient and effective pilot
training to establish a T-7A pilot pipeline to allow for the transition to T-7A training throughout the entire
USAF.

- Action Description:
The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the
T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOXx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the referenced
MTRs and R6132 Range. As provided by the noise data, aircraft will fly 5840 annual low flight patterns in the
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Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

2.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

2.3 Flight Operations
2.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 8
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 237
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

o o

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)
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60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

3.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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4.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

4.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

4.3 Flight Operations
4.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 10
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 414
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

4.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000
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AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

11
414

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

5.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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6.2 Aircraft & Engines
6.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
6.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
6.3 Flight Operations
6.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 7
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 884
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

6.3.2 Flight Operations Formula(s)
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- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft
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7.3 Flight Operations
7.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

7.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)
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SO« 1.113668 Pb 0.000000
NOx 17.069299 NHs 0.000000
Co 1.946316 COqe 3366.0
PM 10 0.135305

8.2 Aircraft & Engines
8.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
8.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
8.3 Flight Operations
8.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 14
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 838
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

O ONOOO
-
w
s

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
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Military (mins): 9
AfterBurn (mins): 3

8.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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Military 2220.00 0.75 1.07 1.92 30.99 1.13 0.04 3234
After Burn 7695.00 6.97 1.07 6.23 53.43 0.25 0.09 3234
9.3 Flight Operations
9.3.1 Flight Operations Assumptions
- Flight Operations
Number of Aircraft: 16
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 838
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)
AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)

E4-36



AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLE + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPS|ntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
9.4 Auxiliary Power Unit (APU)

9.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: No

- Auxiliary Power Unit (APU)
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Idle (mins): 12

Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

10.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
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Idle 520.00 16.80 1.07 1.08 177.45 4.70 4.02 3234
Approach 854.00 7.84 1.07 0.84 106.29 2.80 1.85 3234
Intermediate | 1030.00 2.78 1.07 0.70 65.07 1.79 0.69 3234
Military 2220.00 0.75 1.07 1.92 30.99 1.13 0.04 3234
After Burn 7695.00 6.97 1.07 6.23 53.43 0.25 0.09 3234

11.3 Flight Operations
11.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

21
1533

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

11.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF
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AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS|nTervepiaTE: Aircraft Emissions for Intermediate Power Setting (TONSs)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

11.4 Auxiliary Power Unit (APU)

11.4.1 Auxiliary Power Unit (APU) Assumptions
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)
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NE: Number of Engines
LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRim = AEPSipLE + AEPSaprrRoACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|pLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
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Takeoff [After Burn] (mins): 0

Climb Out [Intermediate] (mins): 21.31
Approach [Approach] (mins): 0
Taxi/ldle In [Idle] (mins): 0

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

14.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF
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FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AETrRimM = AEPSipLE + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
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- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

16.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs
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AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

18.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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19.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

20.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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Military (mins): 9
AfterBurn (mins): 3

21.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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ALTERNATIVE 1
AIR CONFORMITY APPLICABILITY MODEL REPORT
RECORD OF AIR ANALYSIS (ROAA)

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: RANDOLPH AFB
State:  Texas
County(s):  Atascosa; Llano; San Saba; McCulloch
Regulatory Area(s): NOT IN A REGULATORY AREA

b. Action Title: Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 1 (MTR ROI: VR140,
VR156, VR1120 and R6132 Range)

c. Project Number/s (if applicable):
d. Projected Action Start Date: 1/2023
e. Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the
T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the referenced
MTRs and R6132 Range. As provided by the noise data, aircraft will fly 4556 annual low flight patterns in the
steady state year within this MOA, and spend a weighted average of 21.31 minutes below 3,000 ft AGL for
each low flight pattern. The time below 3,000 ft AGL will be spent in the Climbout (intermediate) power
setting.
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The counties include:
Atascosa
Bandera
Bastrop
Bee
Blanco
Caldwell
Comal
De Witt
Dimmit
Frio
Gonzales
Hays

Jim Wells
Karnes
Kendall
Kendall
La Salle
Live Oak
McMullen
Uvalde
Webb
Zavala

All counties are in attainment for all NAAQS.

f. Point of Contact:

Name: AFCEC/CZTQ

Title: USAF Air Quality Technical Authority
Organization: AFCEC/CZz

Email:

Phone Number:

2. Air Impact Analysis: Based on the attainment status at the action location, the requirements of the General
Conformity Rule are:

applicable
__X_notapplicable

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
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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.

AFCEC/CZTQ , USAF Air Quality Technical Authority DATE
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ALTERNATIVE 1
DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT

The purpose of the Proposed Action is to allow the USAF T-7A to provide more efficient and effective pilot
training to establish a T-7A pilot pipeline to allow for the transition to T-7A training throughout the entire USAF.

- Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A aircraft,
five military construction projects and 17 facilities sustainment, restoration, and modernization projects are proposed
at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the T-7A aircraft’s
maintenance, training, and operational requirements. The number of personnel on JBSA-Randolph would increase
due to the proposed aircraft recapitalization. No changes to airspace configurations (i.e., size, shape, or location)
would be required to support the proposed operations of the T-7A aircraft; however, the T-7A aircraft may have
more flight operations than occurs with the T 38C aircraft at both JBSA-Randolph and JBSA-Lackland. This
Applicability Analysis present the worst-case of three aircraft operational intensities as the worst-case action
alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JBSA-Randolph AFB
and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the U.S.
Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in 2018.
Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from federal
agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal nonattainment
area for ozone, the GCR has established de minimis significance threshold values of less than 100 ton/yr (for any
given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The Conformity Evaluation
was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the referenced
MTRs and R6132 Range. As provided by the noise data, aircraft will fly 4556 annual low flight patterns in the
steady state year within this MOA, and spend a weighted average of 21.31 minutes below 3,000 ft AGL for each low
flight pattern. The time below 3,000 ft AGL will be spent in the Climbout (intermediate) power setting.

The counties include:
Atascosa
Bandera
Bastrop
Bee
Blanco
Caldwell
Comal

De Witt
Dimmit
Frio
Gonzales
Hays

Jim Wells
Karnes
Kendall
Kendall
La Salle
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Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AEL7t0 = AEMipLe IN + AEMipLe out + AEMapproacH + AEMcLimout + AEMTakeOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpoL: Aircraft Emissions per Pollutant & Mode (TONS)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs
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TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN
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- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

4.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

6.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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AfterBurn (mins): 3
7.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds
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8.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

14
976

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

8.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000
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Intermediate (mins): 9
Military (mins):
AfterBurn (mins): 3

©

9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpo. = (TD/60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)

TD: Test Duration (min)
60: Conversion Factor minutes to hours
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10.3 Flight Operations
10.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

19
1425

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

10.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)
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Idle (mins): 12

Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

11.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
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Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

12.3 Flight Operations
12.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 14
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 367
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
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AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC /1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPSntervepiate: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
12.4 Auxiliary Power Unit (APU)

12.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

13.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
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ALTERNATIVE 2
AIR CONFORMITY APPLICABILITY MODEL REPORT
RECORD OF AIR ANALYSIS (ROAA)

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: RANDOLPH AFB
State:  Texas
County(s):  Atascosa
Regulatory Area(s): NOT IN A REGULATORY AREA

b. Action Title: Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 2 (MTR ROI: VR140,
VR156, VR1120 and R6132 Range)

c. Project Number/s (if applicable):
d. Projected Action Start Date: 1/2023
e. Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the
T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the referenced
MTRs and R6132 Range. As provided by the noise data, aircraft will fly 6717 annual low flight patterns in the
steady state year within this MOA, and spend a weighted average of 21.31 minutes below 3,000 ft AGL for
each low flight pattern. The time below 3,000 ft AGL will be spent in the Climbout (intermediate) power
setting.
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The counties include:
Atascosa
Bandera
Bastrop
Bee
Blanco
Caldwell
Comal
De Witt
Dimmit
Frio
Gonzales
Hays

Jim Wells
Karnes
Kendall
Kendall
La Salle
Live Oak
McMullen
Uvalde
Webb
Zavala

All counties are in attainment for all NAAQS.

f. Point of Contact:

Name: AFCEC/CZTQ

Title: USAF Air Quality Technical Authority
Organization: AFCEC/CZz

Email:

Phone Number:

2. Air Impact Analysis: Based on the attainment status at the action location, the requirements of the General
Conformity Rule are:

applicable
__X_notapplicable

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
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The steady state estimated annual net emissions associated with this action exceed the insignificance indicators,
indicating a potential for a significant impact to air quality. Therefore, the ACAM analysis is inconclusive and
further air quality impact assessment is needed.

AFCEC/CZTQ , USAF Air Quality Technical Authority DATE
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ALTERNATIVE 2
DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT

1. General Information

- Action Location
Base: RANDOLPH AFB
State:  Texas
County(s):  Atascosa
Regulatory Area(s): NOT IN A REGULATORY AREA

- Action Title:  Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 2 (VR140, VR156, VR1120
and R6132 Range)

- Project Number/s (if applicable):
- Projected Action Start Date:  1/2023

- Action Purpose and Need:

The T 38 Talon is a twin-engine, high-altitude, supersonic jet used by the USAF and other nations for pilot
training. The aircraft originally was developed in the 1950s with production occurring between 1961 and 1972. The
fleet has undergone periodic upgrades overtime. In 2001, the USAF upgraded several hundred T 38s with modern
avionics and replaced propulsion components to provide increased performance and superior reliability.

The purpose of the Proposed Action is to allow the USAF T-7A to provide more efficient and effective pilot
training to establish a T-7A pilot pipeline to allow for the transition to T-7A training throughout the entire USAF.

- Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A aircraft,
five military construction projects and 17 facilities sustainment, restoration, and modernization projects are proposed
at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the T-7A aircraft’s
maintenance, training, and operational requirements. The number of personnel on JBSA-Randolph would increase
due to the proposed aircraft recapitalization. No changes to airspace configurations (i.e., size, shape, or location)
would be required to support the proposed operations of the T-7A aircraft; however, the T-7A aircraft may have
more flight operations than occurs with the T 38C aircraft at both JBSA-Randolph and JBSA-Lackland. This
Applicability Analysis present the worst-case of three aircraft operational intensities as the worst-case action
alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph AFB
and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the U.S.
Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in 2018.
Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from federal
agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal nonattainment
area for ozone, the GCR has established de minimis significance threshold values of less than 100 ton/yr (for any
given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The Conformity Evaluation
was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the referenced
MTRs and R6132 Range. As provided by the noise data, aircraft will fly 6717 annual low flight patterns in the
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Engine Model: F404-GE-102

Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

2.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

2.3 Flight Operations
2.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 8
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 237
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

o o

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)

TIM: Time in Mode (min)
60: Conversion Factor minutes to hours
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FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrim = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
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Number of Annual Trim Test(s) per Aircraft:
- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NO OO
=
w
e

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

3.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds
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- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

4.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

4.3 Flight Operations
4.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 10
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 512
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NO OO
-
w
-

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

4.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000
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AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
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Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

11
512

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

5.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)
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6.2 Aircraft & Engines
6.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
6.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
6.3 Flight Operations
6.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 7
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1017
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

6.3.2 Flight Operations Formula(s)
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- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft
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7.3 Flight Operations
7.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

1017

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

7.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)
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SO« 1.281117 Pb 0.000000
NOx 19.635805 NHs 0.000000
Co 2.238961 COqe 3872.1
PM 10 0.155650

8.2 Aircraft & Engines
8.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
8.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
8.3 Flight Operations
8.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 14
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 964
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

O ONOOO
-
w
s

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
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Military (mins): 9
AfterBurn (mins): 3

8.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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Military 2220.00 0.75 1.07 1.92 30.99 1.13 0.04 3234
After Burn 7695.00 6.97 1.07 6.23 53.43 0.25 0.09 3234
9.3 Flight Operations
9.3.1 Flight Operations Assumptions
- Flight Operations
Number of Aircraft: 16
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 964
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)
AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
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AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLE + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
9.4 Auxiliary Power Unit (APU)

9.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: No

- Auxiliary Power Unit (APU)
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Idle (mins): 12

Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

10.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
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Idle 520.00 16.80 1.07 1.08 177.45 4.70 4.02 3234
Approach 854.00 7.84 1.07 0.84 106.29 2.80 1.85 3234
Intermediate | 1030.00 2.78 1.07 0.70 65.07 1.79 0.69 3234
Military 2220.00 0.75 1.07 1.92 30.99 1.13 0.04 3234
After Burn 7695.00 6.97 1.07 6.23 53.43 0.25 0.09 3234

11.3 Flight Operations
11.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

21
1764

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

11.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF
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AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS|nTervepiaTE: Aircraft Emissions for Intermediate Power Setting (TONSs)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

11.4 Auxiliary Power Unit (APU)

11.4.1 Auxiliary Power Unit (APU) Assumptions
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)
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NE: Number of Engines
LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|pLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

E4-179









Takeoff [After Burn] (mins): 0

Climb Out [Intermediate] (mins): 21.31
Approach [Approach] (mins): 0
Taxi/ldle In [Idle] (mins): 0

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

14.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF
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FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AETrRimM = AEPSipLE + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

E4-186









- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

16.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs
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AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

18.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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19.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

20.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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Military (mins): 9
AfterBurn (mins): 3

21.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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ALTERNATIVE 3
AIR CONFORMITY APPLICABILITY MODEL REPORT
RECORD OF AIR ANALYSIS (ROAA)

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: RANDOLPH AFB
State:  Texas
County(s):  Atascosa
Regulatory Area(s): NOT IN A REGULATORY AREA

b. Action Title: Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 3 (MTR ROI: VR140,
VR156, VR1120 and R6132 Range)

c. Project Number/s (if applicable):
d. Projected Action Start Date: 1/2023
e. Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A
aircraft, five military construction projects and 17 facilities sustainment, restoration, and modernization projects
are proposed at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the
T-7A aircraft’s maintenance, training, and operational requirements. The number of personnel on JBSA-
Randolph would increase due to the proposed aircraft recapitalization. No changes to airspace configurations
(i.e., size, shape, or location) would be required to support the proposed operations of the T-7A aircraft;
however, the T-7A aircraft may have more flight operations than occurs with the T 38C aircraft at both JBSA-
Randolph and JBSA-Lackland. This Applicability Analysis present the worst-case of three aircraft operational
intensities as the worst-case action alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JIBSA-Randolph
AFB and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the
U.S. Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in
2018. Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from
federal agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal
nonattainment area for ozone, the GCR has established de minimis significance threshold values of less than
100 ton/yr (for any given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The
Conformity Evaluation was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the referenced
MTRs and R6132 Range. As provided by the noise data, aircraft will fly 7300 annual low flight patterns in the
steady state year within this MOA, and spend a weighted average time of 21.31 minutes below 3,000 ft AGL for
each low flight pattern. The time below 3,000 ft AGL will be spent in the Climbout (intermediate) power
setting.
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Highlight


The counties include:
Atascosa
Bandera
Bastrop
Bee
Blanco
Caldwell
Comal
De Witt
Dimmit
Frio
Gonzales
Hays

Jim Wells
Karnes
Kendall
Kendall
La Salle
Live Oak
McMullen
Uvalde
Webb
Zavala

All counties are in attainment for all NAAQS.

f. Point of Contact:

Name: AFCEC/CZTQ

Title: USAF Air Quality Technical Authority
Organization: AFCEC/CZz

Email:

Phone Number:

2. Air Impact Analysis: Based on the attainment status at the action location, the requirements of the General
Conformity Rule are:

applicable
__X_notapplicable

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
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The steady state estimated annual net emissions associated with this action exceed the insignificance indicators,
indicating a potential for a significant impact to air quality. Therefore, the ACAM analysis is inconclusive and
further air quality impact assessment is needed.

AFCEC/CZTQ , USAF Air Quality Technical Authority DATE
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ALTERNATIVE 3
DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT

1. General Information

- Action Location
Base: RANDOLPH AFB
State:  Texas
County(s):  Atascosa
Regulatory Area(s): NOT IN A REGULATORY AREA

- Action Title:  Recapitalization of the T-7A Trainer At Randolph AFB - Alternative 3 (VR140, VR156, VR1120
and R6132 Range)

- Project Number/s (if applicable):
- Projected Action Start Date:  1/2023

- Action Purpose and Need:

The T 38 Talon is a twin-engine, high-altitude, supersonic jet used by the USAF and other nations for pilot
training. The aircraft originally was developed in the 1950s with production occurring between 1961 and 1972. The
fleet has undergone periodic upgrades overtime. In 2001, the USAF upgraded several hundred T 38s with modern
avionics and replaced propulsion components to provide increased performance and superior reliability.

The purpose of the Proposed Action is to allow the USAF T-7A to provide more efficient and effective pilot
training to establish a T-7A pilot pipeline to allow for the transition to T-7A training throughout the entire USAF.

- Action Description:

The proposed action encompasses the recapitalize of the T-38 flight-training program with newer and more
capable T-7A aircraft at JBSA-Randolph and Lackland. In addition to the phased introduction of the T-7A aircraft,
five military construction projects and 17 facilities sustainment, restoration, and modernization projects are proposed
at JBSA-Randolph at JBSA-Lackland to provide modern facilities and infrastructure to support the T-7A aircraft’s
maintenance, training, and operational requirements. The number of personnel on JBSA-Randolph would increase
due to the proposed aircraft recapitalization. No changes to airspace configurations (i.e., size, shape, or location)
would be required to support the proposed operations of the T-7A aircraft; however, the T-7A aircraft may have
more flight operations than occurs with the T 38C aircraft at both JBSA-Randolph and JBSA-Lackland. This
Applicability Analysis present the worst-case of three aircraft operational intensities as the worst-case action
alternatives for the Proposed Action.

A Conformity Evaluation is required for every proposed action that will occur within an area designated by the
U.S. Environmental Protection Agency (EPA) as nonattainment or maintenance for any National Ambient Air
Quality Standard (NAAQS). The proposed T-7A Recapitalization action will occur at both JBSA-Randolph AFB
and JBSA-Lackland AFB which both fall entirely within Bexar County that has been designated by the U.S.
Environmental Protection Agency (EPA) as a marginal nonattainment area for the 2015 Ozone NAAQS in 2018.
Given this recent designation of Bexar County, the proposed action (as well as all proposed actions from federal
agencies) are subject to the General Conformity Rule (GCR, 40 CFR 93 Subpart B). As a marginal nonattainment
area for ozone, the GCR has established de minimis significance threshold values of less than 100 ton/yr (for any
given year) for both nitrogen oxides (NOx) and volatile organic compounds (VOC). The Conformity Evaluation
was completed for Bexar County as required.

This Analysis accounts for the emissions generated from the aircraft recapitalization within the referenced
MTRs and R6132 Range. As provided by the noise data, aircraft will fly 7300 annual low flight patterns in the
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Engine Model: F404-GE-102

Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

2.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

2.3 Flight Operations
2.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 8
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 237
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

o o

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)

TIM: Time in Mode (min)
60: Conversion Factor minutes to hours
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FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrim = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
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Number of Annual Trim Test(s) per Aircraft:
- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NO OO
=
w
e

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

3.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds
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- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

4.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

4.3 Flight Operations
4.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 10
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 577
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NO OO
-
w
-

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

4.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000
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AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
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Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

11
577

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

5.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)
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6.2 Aircraft & Engines
6.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
6.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
6.3 Flight Operations
6.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 7
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1105
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

6.3.2 Flight Operations Formula(s)
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- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AEtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT /2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft
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7.3 Flight Operations
7.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

1105

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

7.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)
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SO« 1.392749 Pb 0.000000
NOx 21.346809 NHs 0.000000
Co 2.434057 COqe 4209.5
PM 10 0.169213

8.2 Aircraft & Engines
8.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-7A

Engine Model: F404-GE-102
Primary Function: Trainer
Aircraft has After burn: Yes

Number of Engines: 1

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
8.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.
8.3 Flight Operations
8.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 14
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1048
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

O ONOOO
-
w
s

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2
flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
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Military (mins): 9
AfterBurn (mins): 3

8.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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Military 2220.00 0.75 1.07 1.92 30.99 1.13 0.04 3234
After Burn 7695.00 6.97 1.07 6.23 53.43 0.25 0.09 3234
9.3 Flight Operations
9.3.1 Flight Operations Assumptions
- Flight Operations
Number of Aircraft: 16
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1048
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0
Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)
AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
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AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLE + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
9.4 Auxiliary Power Unit (APU)

9.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: No

- Auxiliary Power Unit (APU)
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Idle (mins): 12

Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

10.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
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Idle 520.00 16.80 1.07 1.08 177.45 4.70 4.02 3234
Approach 854.00 7.84 1.07 0.84 106.29 2.80 1.85 3234
Intermediate | 1030.00 2.78 1.07 0.70 65.07 1.79 0.69 3234
Military 2220.00 0.75 1.07 1.92 30.99 1.13 0.04 3234
After Burn 7695.00 6.97 1.07 6.23 53.43 0.25 0.09 3234

11.3 Flight Operations
11.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

21
1917

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

11.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF
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AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS|nTervepiaTE: Aircraft Emissions for Intermediate Power Setting (TONSs)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

11.4 Auxiliary Power Unit (APU)

11.4.1 Auxiliary Power Unit (APU) Assumptions
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)
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NE: Number of Engines
LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrRimM = AEPSipLe + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|pLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
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Takeoff [After Burn] (mins): 0

Climb Out [Intermediate] (mins): 21.31
Approach [Approach] (mins): 0
Taxi/ldle In [Idle] (mins): 0

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

14.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF
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FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AETrRimM = AEPSipLE + AEPSaprroACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
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- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

16.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMarrroacH + AEMcLimsouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMp e in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs
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AEMpoL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

NA: Number of Aircraft

NTT: Number of Trim Test

2000: Conversion Factor pounds to TONs
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Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

o

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (Mins): 9
Military (mins): 9
AfterBurn (mins): 3

18.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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19.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_INn + AEMipLE ouT + AEMaprrroacH + AEMcLimsouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpor: Aircraft Emissions per Pollutant & Mode (TONs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLivouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD /60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines
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- Flight Operations
Number of Aircraft:

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft:

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:
Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)
Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):
Approach [Approach] (mins):
Taxi/ldle In [Idle] (mins):

OO NOOO

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with
after burner for takeoff is 50% military power and 50% afterburner. (Exception made for F-35 where KARNES 3.2

flight profile was used)

- Trim Test
Idle (mins): 12
Approach (mins): 27
Intermediate (mins): 9
Military (mins): 9
AfterBurn (mins): 3

20.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year

AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
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Military (mins): 9
AfterBurn (mins): 3

21.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo, = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

LTO: Number of Landing and Take-off Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AE_ 10 = AEMpLe_In + AEMipLe out + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONSs)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for TGOs per Year
AEMpo. = (TIM /60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (Ib/1000Ib fuel)

NE: Number of Engines

TGO: Number of Touch-and-Go Cycles (for all aircraft)
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMciimsouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONs)

- Aircraft Emissions per Mode for Trim per Year
AEPSpoL = (TD / 60) * (FC/ 1000) * EF * NE * NA * NTT / 2000

AEPSpo: Aircraft Emissions per Pollutant & Power Setting (TONS)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)
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