E-5 ADAPTIVE MANAGEMENT STRATEGY TO
REDUCE T-7A AFTERBURNER USE TO 5%

The content of Section E-5 includes the ACAM Record of Conformity Analysis and the ACAM Detailed
Report to analyze the Adaptive Management strategy that reduces the use of afterburner for only 5% of
takeoffs from JBSA-Randolph rather than 100% usage as modeled in the other ACAM reports in Sections
E-1 through E-4. The intent of this run was to investigate a strategy that would reduce the noise contour
footprints and understand how the planned reduction would affect engine emissions and air quality.
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Randolph AFB T-7 with AB TIMs Summary

Idle In/Out Takeoff AB | Takeoff Mil Climbout Approach
(min) (min) (min) (min) (min)
LTO Flight 0.00 0.36 0.44 0.91 1.74
LTO Flight at 5% 0.00 0.02 0.02 0.05 0.09
LTO Taxi 9.74 0.00 0.00 0.00 0.00
LTO Taxi at 5% 0.49 0.00 0.00 0.00 0.00
Total LTO at 5% 0.49 0.02 0.02 0.05 0.09
Closed Patterns 0.00 0.00 0.64 0.47 0.98
Closed Patterns at 5% 0.00 0.00 0.03 0.02 0.05

Randolph AFB T-7 No AB TIMs Summary

Idle In/Out Takeoff AB | Takeoff Mil Climbout Approach
(min) (min) (min) (min) (min)
LTO Flight 0.00 0.00 0.79 0.91 1.74
LTO Flight at 95% 0.00 0.00 0.75 0.86 1.65
LTO Taxi 9.74 0.00 0.00 0.00 0.00
LTO Taxi at 95% 9.25 0.00 0.00 0.00 0.00
Total LTO at 95% 9.25 0.00 0.75 0.86 1.65
Closed Patterns 0.00 0.00 0.64 0.47 0.98
Closed Patterns at 95% 0.00 0.00 0.61 0.45 0.93

Randolph AFB T-7 Composite 5% with AB and 95% No AB TIMs Summary

Idle In/Out Takeoff AB | Takeoff Mil Climbout Approach
(min) (min) (min) (min) (min)
Composite LTO Flight 0.00 0.02 0.77 0.91 1.74
Composite LTO Taxi 9.74 0.00 0.00 0.00 0.00
Composite Total LTO 9.74 0.02 0.77 0.91 1.74
Composite Closed Patterns 0.00 0.00 0.64 0.47 0.98

Methodology and Scientific Integrity
Methodology:
Air impact analyses are based on “reasonably foreseeable” estimated net annual emissions of criteria pollutants. Reasonably foreseeable actions include “activities not yet taken, but
sufficiently likely to occur” and “do not include those actions that are highly speculative” (43 CFR 46.30). Estimated annual emissions from aircraft flight operations are determined from
Annual Representative Flight Operations Cycles: Landing and Takeoff Cycle (LTO Cycle, includes arrivals and departures), Closed Pattern Cycle (CP Cycle), and Low Flight Pattern Cycle (LFH
Cycle).
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Within the U.S. Air Force, these Annual Representative Flight Operations Cycles are derived through weighted-averaging and utilizing the site-specific flight operational data (i.e., noise
profile data) collected specifically for a location-specific noise analysis (for specific methodology see Standardized Procedures for Deriving Flight Operations Cycles from Noise Flight
Profiles, AFCEC/CZTQ, 13 May 2020).

The current U.S. Air Force methodology for establishing site-specific flight operational data (i.e., noise profile data) is a single pilot interview where the pilot is asked to recollect and
record flight parameter data by drawing points on a map and then estimating the distance flown, elevation, power setting, and airspeed at each point. Noise profile data collected from a
single pilot recollection of specific flight parameter data is extremely imprecise and relatively speculative in nature at best. However, given the alternative is to use EPA default Annual
Representative Flight Operations Cycles that are outdated and unverifiable; the U.S. Air Force believes the noise profile data is currently the best available data.

Professional and Scientific Integrity:
As with all modelling, air quality must apply a statistical approach to modelling for ensuring the scientific integrity of the results. In accordance with 40 CFR 1502.23 “agencies shall
ensure the professional integrity, including scientific integrity, of the discussions and analyses” and “shall make use of reliable existing data and resources”.

Noise profile data, used for deriving Annual Representative Flight Operations Cycles (LTO, CP, and LFP Cycles), is far from perfect data for air impact analyses. Because noise profile data
was not collected or intended for air impact analyses, it has errors and omissions (incomplete information needed for air quality); therefore, you cannot simply pull noise profile data into
an air analysis. Noise profile data collected from a single pilot recollection of specific flight parameter data is extremely imprecise and relatively speculative; therefore, this data has no
quantifiable statistical validity. Additionally, most of the critical data points (e.g. at 500 and 3,000 ft AGL) are not included and require rough interpolations to derive. Generally, over
95% of all profiles have errors and omissions; therefore, using noise profile data for air quality requires an extensive engineering effort to derive incomplete and/or missing critical data
points. See the Errors and Omissions Table to view the issues with the noise profiles data in this specific engineering analysis, for deriving Annual Representative Flight Operations Cycles,
that required professional engineering judgement to resolve.

Data used outside of their intended purpose (e.g., noise data used for air analysis) must be inspected for anomalies (or outliers) to ensure the inclusion of these anomalies does not
inadvertently and unwarrantedly bias the results of an air quality assessment. Given noise profile data is collected for capturing an “average busy day” (average worst-case day) versus aif
quality need for data representing an “average year”, the noise data is skewed which results in outliers (anomalies form the average) for air impact analyses. Identified outliers are
generally not considered as “reassembly foreseeable” datapoints. As a result, as with all scientifically-sound modelling, these anomalies should normally be removed for an air analysis to
ensure scientific integrity of the analysis results. However, the U.S. Air Force has chosen to include these anomalies in air impact analyses (i.e., use 100% of noise profiles regardless of
potential bias).

Statistical analysis of emission results with and without inclusion of the anomalies was performed to assess the impact of the inclusion of the outliers (anomalies). The analysis indicated
that the anomalies will be flown so infrequent that they will contribute no statistical difference (less than 1 ton/yr overall) to the estimated net annual emissions of any criteria pollutant.
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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): Bexar
Regulatory Area(s):  San Antonio, TX

b. Action Title: ADAPTIVE MANAGEMENT — PROPOSED ACTION (5% takeoffs in afterburner to reduce
noise levels) - Recapitalization of the T-38 Trainer At Randolph AFB

c. Project Number/s (if applicable):

d. Projected Action Start Date: 1/2022

e. Action Description:
In an effort to mitigate noise level through Adaptive Management, the original projected flight operations for
the Proposed Action were altered by reducing the number of afterburner takeoff to about 5 percent of the time.
This ACAM analysis was performed to evaluate the air quality impact associated with reducing the use of

afterburner during takeoffs while maintaining the same number of aircraft operations for this alternative.

f. Point of Contact:

Name: James McClain

Title: Contractor, Support for USAF Air Quality SME (AFCEC/CZTQ)
Organization: Solutio Environmental, Inc.

Email: jmcclain@solutioenv.com

Phone Number: (210) 749-7000

2. Analysis: Total combined direct and indirect emissions associated with the action were estimated through
ACAM on a calendar-year basis for the “worst-case” and “steady state” (net gain/loss upon action fully
implemented) emissions. General Conformity under the Clean Air Act, Section 1.76 has been evaluated for the
action described above according to the requirements of 40 CFR 93, Subpart B.

Based on the analysis, the requirements of this rule are: __X__applicable
not applicable

Conformity Analysis Summary:

2022
Pollutant Action Emissions (ton/yr) GENERAL CONFORMITY
Threshold (ton/yr) | Exceedance (Yes or No)

San Antonio, TX

VOC 0.527 100 No

NOXx 2.123 100 No

Cco 2.304

SOx 0.005

PM 10 3.636

PM 2.5 0.095
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Pb 0.000
NH3 0.002
CO2e 506.5

2023

San Antonio, TX

VOC 4.290 100 No
NOXx 8.403 100 No
CcoO 24.642

SOx 0.476

PM 10 0.346

PM 2.5 0.298

Pb 0.000

NH3 0.042

CO2e 2670.1

2024

San Antonio, TX

VOC 10.447 100 No
NOXx 20.947 100 No
CcoO 37.784

SOx 1.235

PM 10 0.491

PM 2.5 0.437

Pb 0.000

NH3 0.042

CO2e 49745

2025

San Antonio, TX

VOC 12.947 100 No
NOXx 45.242 100 No
CcoO -53.817

SOx 1.710

PM 10 -2.266

PM 2.5 -1.531

Pb 0.000

NH3 0.042

CO2e 6746.8

2026

San Antonio, TX

VOC 19.582 100 No
NOXx 69.489 100 No
CcoO -91.887




SOx 2.638
PM 10 -3.637
PM 25 -2.483
Pb 0.000
NH3 0.042
CO2e 9748.1
2027
San Antonio, TX
VOC 30.712 100
NOx 112.515 100 Yes
(6{0) -199.037
SOx 3.943
PM 10 -7.213
PM 2.5 -5.005
Pb 0.000
NH3 0.042
CO2e 14157.2

2028

San Antonio, TX
VOC 36.707 100
NOx 149.649 100 Yes
(6{0) -311.886
SOx 4,920
PM 10 -10.738
PM 2.5 -7.528
Pb 0.000
NH3 0.042
CO2e 17559.6
2029
San Antonio, TX
VOC 32.930 100
NOx 152.826 100 Yes
(6{0) -376.953
SOx 4,467
PM 10 -12.443
PM 2.5 -8.715
Pb 0.000
NH3 0.042
CO2e 16361.0

2030

San Antonio, TX




VOC 27.642 100 No
NOx 153.964 100 Yes
CoO -448.325

SOx 3.907

PM 10 -14.305

PM 2.5 -10.077

Pb 0.000

NH3 0.042

CO2e 14868.8

2031

San Antonio, TX

VOC 17.082 100 No
NOx 151.025 100 Yes
CcoO -564.488

SOx 2.731

PM 10 -17.253

PM 2.5 -12.228

Pb 0.000

NH3 0.042

CO2e 11617.3

2032

San Antonio, TX

VOC 19.750 100 No
NOXx 157.667 100 Yes
CcO -705.644

SOx 1.829

PM 10 -26.220

PM 2.5 -18.660

Pb 0.000

NH3 0.042

CO2e 9208.5

2033 - iSteadi Statei

San Antonio, TX

VOC 19.750 100 No
NOx 157.667 100 Yes
(6{0) -705.644

SOx 1.829

PM 10 -26.220

PM 25 -18.660

Pb 0.000

NH3 0.042

CO2e 9208.5




Some estimated emissions associated with this action are above the conformity threshold values established at
40 CFR 93.153 (b); Therefore, the requirements of the General Conformity Rule are applicable.

/Il SIGNED /// 11/12/2021

James McClain, Contractor, Support for USAF Air Quality SME (AFCEC/CZTQ) DATE
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1. General Information

- Action Location
Base: RANDOLPH AFB
State:  Texas
County(s): Bexar
Regulatory Area(s):  San Antonio, TX

- Action Title:  ADAPTIVE MANAGEMENT — PROPOSED ACTION (5% takeoffs in afterburner to reduce
noise levels) - Recapitalization of the T-38 Trainer At Randolph AFB

- Project Number/s (if applicable):
- Projected Action Start Date:  1/2022
- Action Purpose and Need:

Evaluate the potential air quality impacts of applying Adaptive Management to mitigate elevated noise levels.

- Action Description:
In an effort to mitigate noise level through Adaptive Management, the original projected flight operations for
the Proposed Action were altered by reducing the number of afterburner takeoff to about 5 percent of the time.
This ACAM analysis was performed to evaluate the air quality impact associated with reducing the use of
afterburner during takeoffs while maintaining the same number of aircraft operations for this alternative.

- Point of Contact

Name: James McClain

Title: Contractor, Support for USAF Air Quality SME (AFCEC/CZTQ)
Organization: Solutio Environmental, Inc.

Email: jmcclain@solutioenv.com

Phone Number: (210) 749-7000

- Activity List:

Activity Type Activity Title
2. Aircraft T-7As, add 759 LTOs (at 5% takeoffs in AB)
3. Aircraft T-7A, ilncrease by 1,700 TGOs/yr
4. Aircraft T-38, Removal of 5 TGOs/yr
5. Aircraft T-7As, Add 1,328 LTOs/yr
6. Aircraft T-7A, Add 2,931 TGOslyr
7. Aircraft T-38s, Drease 2,776 LTOs/yr
8. Aircraft T-38s, Remove 6,142 TGOs/yr
9. Aircraft T-7A, Add 2,836 LTOs/yr
10. | Aircraft T-7As, Increas TGOs by 6,395 TGOs/yr
11. | Aircraft T-38s, Reduce LTOs by 1,534 LTOs/yr
12. | Aircraft Decrease T-38 TGOs by 3394
13. | Aircraft T-7As, Increase LTOs by 2,698 LTOs/yr
14. | Aircraft T-7As, Increase TGOs by 6,040 TGOs/yr
15. | Aircraft T-38s, Decrease LTOs by 3,767 LTOs/yr
16. | Aircraft T-38s, Decrease TGOs by 8,328 TGOs/yr
17. | Aircraft T-7As, Increase LTOs by 4,918 LTOs/yr
18. | Aircraft T-7As, Increase TGOs by 10,952 TGOs/yr
19. | Aircraft T-38s, Decrease LTOs by 3,667 LTOs/yr
20. | Aircraft T-38s, Decrease TGOs by 8,093 TGOs/yr
21. | Aircraft T-7As, Increase LTOs by 4,298 LTOs/yr
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22. | Aircraft T-7As, Increase TGOs by 9,527 TGOs/yr

23. | Aircraft T-38s, Decrease LTOs by 1,445 LTOs/yr

24. | Aircraft T-38s, Decrease TGOs by 3,193 TGOs/yr

25. | Aircraft T-7As, Increase LTOs by 504 LTOs/yr

26. | Aircraft T-7As, Increase TGOs by 1,158 TGOs/yr

27. | Aircraft T-38s, Decrease LTOs by 1,715 LTOs/yr

28. | Aircraft T-38s, Decrease TGOs by 3,792 TGOs/yr

29. | Aircraft T-7As, increase LTOs by 261 LTOs/yr

30. | Aircraft T-7As, Increase TGOs by 590 TGOs/yr

31. | Aircraft T-38s, Decrease LTOs by 2,636 LTOs/yr

32. | Aircraft T-38s, Removal 5,840 TGOs/yr

33. | Aircraft T-7As, Decrease LTOs by 104 LTOs/yr

34. | Aircraft T-7As, Decrease TGOs by 224 TGOs/yr

35. | Aircraft T-7As, Increase LTOs by 1,242 LTOs/yr

36. | Aircraft T-7As, Increase TGOs by 2,748 TGOs/yr

37. | Aircraft T-7As, Increase Trim Test and Test Cell for 8 New Aircraft

38. | Aircraft T-7As, Increase Trim Test and Test Cell for 10 New Aircraft

39. | Aircraft T-38s, Removal of Trim Test and Test Cell for 11 Removed Aircraft
40. | Aircraft T-7As, Increase Trim Test and Test Cell for 7 New Aircraft

41. | Aircraft T-38s, Removal of Trim Test and Test Cell for 7 Removed Aircraft
42. | Aircraft T-7As, Increase Trim Test and Test Cell for 14 New Aircraft

43. | Aircraft T-38s, Removal of Trim Test and Test Cell for 16 Removed Aircraft
44, | Aircraft T-7As, Increase Trim Test and Test Cell for 19 New Aircraft

45. | Aircraft T-38s, Removal of Trim Test and Test Cell for 21 Removed Aircraft
46. | Aircraft T-7As, Increase Trim Test and Test Cell for 14 New Aircraft

47. | Aircraft T-38s, Removal of Trim Test and Test Cell for 7 Removed Aircraft
48. | Aircraft T-38s, Removal of Trim Test and Test Cell for 5 Removed Aircraft
49. | Aircraft T-38s, Removal of Trim Test and Test Cell for 14 Removed Aircraft
50. | Personnel 2023 Increase 303 Personnel INDEFINITE

51. | Heating 2023 Heating for Buildings INDEFINITE

52. | Construction / Demolition Construction and Demolition

53. | Aircraft T-38s, Add 200 TGOs/yr

54, | Aircraft T-38s, Removal of Trim Test and Test Cell for 1 Removed Aircraft
55. | Aircraft T-38s, Removal of Trim Test and Test Cell for 15 Removed Aircraft
56. | Aircraft T-38s, Removal of 2,945 T-38 LTOs/yr

57. | Aircraft T-38s, Removal of 6,478 T-38 TGOs/yr

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

2. Aircraft

2.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?  Add

- Activity Location

- Activity Title:

County:  Bexar
Regulatory Area(s):

San Antonio, TX

T-7As, add 759 LTOs (at 5% takeoffs in AB)
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- Activity Description:
Starting in 2023 increase T-7A LTOs by 759
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2023

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC 3.125326 PM 2.5 0.047765
SOx 0.196442 Pb 0.000000
NOy 2.658190 NHs 0.000000
Co 6.636481 CO2e 589.1
PM 10 0.053850

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)
VOC 3.125326 PM 2.5 0.047765
SOx 0.196442 Pb 0.000000
NOy 2.658190 NHs 0.000000
Co 6.636481 CO.e 589.1
PM 10 0.053850

2.2 Aircraft & Engines
2.2.1 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:

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
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- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 759
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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

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
AELto = AEMipLe in + AEMipLE out + AEMaprroacH + AEMcLiveout + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONs)
AEMipLe out: Aircraft Emissions for Idle-Out Mode (TONSs)
AEMapproacH: Aircraft Emissions for Approach Mode (TONs)
AEMcLiveouT: 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

E5-12



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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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 = AEMarprroacH + AEMcLimsouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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 (TONSs)
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/10001b 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 + AEPS|NTERMEDIATE + 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)
2.4 Auxiliary Power Unit (APU)
2.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

2.4.2 Auxiliary Power Unit (APU) Emission Factor(s)
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- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SO« NOx (6{0) PM10 | PM25 | CO2¢
4501687C 211.0 0.010 0.230 1.380 1.070 -1.000 | -1.000 740.4
2.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpo / 2000
APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons
3. Aircraft
3.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-7A, ilncrease by 1,700 TGOs/yr
- Activity Description:
Starting in 2023 increase by 1,700 TGOs/yr
Note: Number of aircraft not needed for this activity.
- Activity Start Date
Start Month: 1
Start Year: 2023
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A
- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC 0.342560 PM 2.5 0.019985
SOx 0.184015 Pb 0.000000
NOx 3.965532 NH3 0.000000
Co 0.483172 CO2e 556.2
PM 10 0.023088

- Activity Emissions [Flight Operations (includes

Pollutant

Emissions Per Year (TONs)

VOC

0.342560

Trim Test

& APU) part]:

Pollutant

Emissions Per Year (TONs)

PM 2.5

0.019985
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SOx 0.184015 Pb 0.000000
NOx 3.965532 NH3 0.000000
Cco 0.483172 COze 556.2
PM 10 0.023088

3.2 Aircraft & Engines
3.2.1 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:
3.2.2 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.
3.3 Flight Operations
3.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1700
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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
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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/10001b 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
AELt0o = AEMipLE IN + AEMipLE out + AEMapproacH + AEMcLimsout + AEMTakeOFF

AE_10: Aircraft Emissions (TONSs)

AEMipLe in: Aircraft Emissions for Idle-In Mode (TONs)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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 (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
AE+co = AEMarrroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (TONSs)

TD: Test Duration (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
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|pLe: Aircraft Emissions for Idle Power Setting (TONS)
AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)

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)

3.4 Auxiliary Power Unit (APU)

3.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: No

- Auxiliary Power Unit (APU)

Number of APU
per Aircraft

Operation Hours
for Each LTO

Exempt
Source?

Designation

Manufacturer

3.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

\ Designation

| Fuel Flow | VOC |

SOx | NOx | co

| PM10 | PM25 | COz |

3.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

4. Aircraft

4.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location

County:  Bexar

Remove
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Regulatory Area(s):

- Activity Title:

- Activity Descripti

San Antonio, TX

T-38, Removal of 5 TGOs/yr

on:

Starting in 2024, remove 5 T-38 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

1
2024

- Activity End Date

Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC -0.000150
SOx -0.000049
NOx -0.000063
Co -0.002741
PM 10 -0.000080

- Activity Emissions [Flight Operations (includes

Pollutant

Emissions Per Year (TONs)

VOC

-0.000150

SO«

-0.000049

NOx

-0.000063

Cco

-0.002741

PM 10

-0.000080

4.2 Aircraft & Engines

421 Aircraft &

Engines Assumptions

- Aircraft & Engine

Aircraft Designation:

Engine Model:

Primary Function:
Aircraft has After burn:

T-38C
J85-GE-5R
Trainer
Yes

Number of Engines: 2

- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate?

Original Aircraft Name:
Original Engine Name:

4.2.2 Aircraft & Engines Emission Factor(s)

No

Trim Test

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Pollutant Emissions Per Year (TONS)
PM 2.5 -0.000032
Pb 0.000000
NHs 0.000000
COze -0.1

& APU) part]:

Pollutant

Emissions Per Year (TONs)

PM 2.5

-0.000032

Pb

0.000000

NH3

0.000000

COze

-0.1

Fuel Flow

VOC

SO«

NOx

Co

PM 10

PM 2.5

CO2e

Idle

520.00

16.80

1.07

1.08

177.45

4.70

4.02

3234

E5-18




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
4.3 Flight Operations
4.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1

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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

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 (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 = AEMipLe_In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTaKeEOFF

AE_to: Aircraft Emissions (TONS)
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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)
AEMcLimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (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 + AEMcLivout + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveouT: 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

AEPSpoL: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONSs)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

4.4 Auxiliary Power Unit (APU)

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

- Auxiliary Power Unit (APU)

Number of APU
per Aircraft

Operation Hours
for Each LTO

Exempt
Source?

Designation

Manufacturer

4.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

] Designation

| Fuel Flow | vOC |

| NOx | co

| PM10 | PM25 | COze |

4.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpor: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

5. Aircraft

5.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?
- Activity Location

Bexar
Regulatory Area(s):

County:

- Activity Title:

San Antonio, TX

T-7As, Add 1,328 LTOs/yr

- Activity Description:

Starting in 2024 increase T-7A LTOs by 1,328 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:

Start Year:

1
2024

- Activity End Date

Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Add

Pollutant Emissions Per Year (TONs)
VOoC 5.468291
SOy 0.343709
NOx 4.650956

Pollutant Emissions Per Year (TONs)
PM 2.5 0.083573
Pb 0.000000
NHs 0.000000
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Co 11.611655 COse 1030.8

PM 10 0.094220

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC 5.468291 PM 2.5 0.083573
SOx 0.343709 Pb 0.000000
NOx 4.650956 NHs 0.000000
Cco 11.611655 COze 1030.8
PM 10 0.094220

5.2 Aircraft & Engines
5.2.1 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:
5.2.2 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.
5.3 Flight Operations
5.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1328
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 0
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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

5.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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 (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_INn + AEMipLe out + AEMaprroacH + 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 (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)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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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 (TONSs)
TD: Test Duration (min)
60: Conversion Factor minutes to hours
FC: Fuel Flow Rate (lb/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

AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)
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)

AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

5.4 Auxiliary Power Unit (APU)

5.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

5.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

Cco

PM 10

PM 25

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

5.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons
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6. Aircraft

6.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

T-7A, Add 2,931 TGOsl/yr

- Activity Description:
Starting in 2024 Increase T-7A TGOs by 2,931 TGOs/yr

- Activity Start Date

Start Month: 1
Start Year: 2024
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Add

Pollutant Emissions Per Year (TONS)
VOC 0.594278
SO« 0.401530
NOy 7.342641
CO 1.225067
PM 10 0.039806

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONs)
VOC 0.594278
SOx 0.401530
NOy 7.342641
CO 1.225067
PM 10 0.039806

6.2 Aircraft & Engines

6.2.1 Aircraft &

Engines Assumptions

- Aircraft & Engine

Aircraft Designation:

Engine Model:

T-7A
F404-GE-102

Trim Test

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.034457
Pb 0.000000
NHs 0.000000
COqe 1230.2

& APU) part]:

Pollutant Emissions Per Year (TONs)
PM 25 0.034457
Pb 0.000000
NH3 0.000000
COze 1230.2

Primary Function:

Aircraft has After burn:

Number of Engines:

Trainer
Yes
1

- Aircraft & Engine Surrogate
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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: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2931
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

6.3.2 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 (lb/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
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- Aircraft Emissions for LTOs per Year
AEL710 = AEMipLe_INn + AEMipLe out + AEMaprroacH + AEMcLimeout + AEMTakeOFF

AE_1o: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONs)
AEMpLe our: Aircraft Emissions for ldle-Out Mode (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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/10001b 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 = AEMarproacH + AEMcLimsouT + AEMTAKEOFF

AETtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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 (TONSs)
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
AEtrim = AEPS pLe + AEPSaprroacH + AEPS|nTermMEDIATE + 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)
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6.4 Auxiliary Power Unit (APU)
6.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

6.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx Cco PM 10

PM 2.5

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000

-1.000

740.4

6.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

7. Aircraft

7.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-38s, Drease 2,776 LTOs/yr

- Activity Description:
Starting in 2025 remove T-38s LTOs by 2,776 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2025

- Activity End Date
Indefinite: Yes
End Month: N/A
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End Year:

N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC -9.419282 PM 2.5 -2.028236
SOx -0.807853 Pb 0.000000
NOx -1.532868 NHs 0.000000
Cco -100.821859 COqe -2122.2
PM 10 -2.523479

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONs)

VOC -9.419282 PM 2.5 -2.028236
SO« -0.807853 Pb 0.000000
NOx -1.532868 NH3 0.000000
Co -100.821859 CO2e -2122.2
PM 10 -2.523479
7.2 Aircraft & Engines
7.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
7.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx CoO PM 10 PM 2.5 COze

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
7.3 Flight Operations
7.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2776

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 0
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- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 12.8
Takeoff [Military] (mins): 0.41
Takeoff [After Burn] (mins): 0.39
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 6.4

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
AEMpoL = (TIM /60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpoL: 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_INn + AEMipLe_ ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for Idle-Out Mode (TONSs)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/hr)

1000: Conversion Factor pounds to 1000pounds

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

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveouT: 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

AEPSpoL: Aircraft Emissions per Pollutant & Power Setting (TONSs)
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
AEtriv = AEPS|pLE + AEPSaprroAacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)

AEPSpLe: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

7.4 Auxiliary Power Unit (APU)

7.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

7.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

7.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpo. / 2000
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APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

8. Aircraft

8.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location

County:

Regulatory Area(s):

- Activity Title:

Bexar
San Antonio, TX

T-38s, Remove 6,142 TGOs/yr

- Activity Description:
Starting in 2025, remove 6,142 T-38 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1

Start Year:

2025

- Activity End Date

Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC -0.918521
SOx -0.300318
NOx -0.385904
CO -16.838007
PM 10 -0.492938

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONs)
VOoC -0.918521
SO« -0.300318
NOx -0.385904
Co -16.838007
PM 10 -0.492938

8.2 Aircraft & Engines

8.2.1 Aircraft & Engines Assumptions

Remove

Trim Test

Pollutant Emissions Per Year (TONSs)
PM 2.5 -0.198506
Pb 0.000000
NH3 0.000000
CO%e -907.7

& APU) part]:

Pollutant Emissions Per Year (TONs)
PM 2.5 -0.198506
Pb 0.000000
NHs 0.000000
COqe -907.7
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- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

- 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)

Fuel Flow VOC SOy NOx (6{0) PM 10 PM 2.5 COge
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

8.3 Flight Operations
8.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 6142
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

8.3.2 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

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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
AELt0o = AEMipLE IN + AEMipLe out + AEMapproacH + AEMcLimsout + AEMTakeOFF

AE_T10: 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)
AEMcLiveouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

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

AEMpoL: 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/10001b 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 (TONSs)
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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NTT: Number of Trim Test
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year
AEtrim = AEPSpLe + AEPSaprroacH + AEPS|nTeErMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSnTermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

8.4 Auxiliary Power Unit (APU)

8.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

8.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | FuelFlow | VOC | SOx | NOx | CO | PM10 | PM25 | COx |

8.4.3 Aukxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

9. Aircraft

9.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-7A, Add 2,836 LTOs/yr

- Activity Description:
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Starting in 2025, add 2,836 T-7A LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

1
2025

- Activity End Date

Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC 11.677765
SO« 0.734005
NOy 9.932313
Co 24.797180
PM 10 0.201210

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONS)
VOC 11.677765
SOx 0.734005
NOy 9.932313
Co 24.797180
PM 10 0.201210

9.2 Aircraft & Engines

9.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation:
Engine Model:
Primary Function:

T-7A
F404-GE-102
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:

9.2.2 Aircraft & Engines Emission Factor(s)

Trim Test

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

9.3 Flight Operations

9.3.1 Flight Operations Assumptions

Pollutant Emissions Per Year (TONs)
PM 2.5 0.178474
Pb 0.000000
NHs 0.000000
COze 2201.3

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 0.178474
Pb 0.000000
NHs 0.000000
COqe 2201.3
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- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2836
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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

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 (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
AELto = AEMipLe in + AEMipLE out + AEMaprroacH + AEMcLiveout + 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 (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
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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 (lb/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 = AEMarproacH + AEMcLimeouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproach: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeore: Aircraft Emissions for Take-Off Mode (TONSs)

- 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 (TONSs)
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/10001b 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 + AEPS|nTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
AEPS|pLe: 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: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

9.4.2 Auxiliary Power Unit (APU) Emission Factor(s)
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- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow | VOC

SOx

NOx Co

PM10 | PM25 | COge

4501687C

211.0 0.010

0.230

1.380 1.070

-1.000 | -1.000 740.4

9.4.3 Aukxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpo. / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpor: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

10. Aircraft

10.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:  Bexar
Regulatory Area(s):

- Activity Title:

- Activity Description:

San Antonio, TX

Add

T-7As, Increas TGOs by 6,395 TGOs/yr

Starting in 2025, increase T-7A TGOs by 6,395 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2025

- Activity End Date
Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant

Emissions Per Year (TONSs)

VOC

1.296625

SO«

0.876078

NOy

16.020536

Cco

2.672911

PM 10

0.086851

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONSs)
VOC 1.296625
SO« 0.876078

Trim Test

Pollutant

Emissions Per Year (TONSs)

PM 2.5

0.075180

Pb

0.000000

NH3

0.000000

CO.e

2684.1

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 0.075180
Pb 0.000000
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NOx 16.020536 NH3 0.000000

Co 2.672911 COze 2684.1

PM 10 0.086851

10.2 Aircraft & Engines
10.2.1 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:
10.2.2 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.
10.3 Flight Operations
10.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 6395
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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
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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 (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/10001b 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
AELt0o = AEMipLE IN + AEMipLE out + AEMapproacH + AEMcLimsout + 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 (TONs)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeore: 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 (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/10001b 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
AE+rco = AEMarrroacH + AEMcLimeouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (lb/hr)
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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
AEtrim = AEPSpLe + AEPSaprroacH + AEPS|nTeErMEDIATE + 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)

10.4 Auxiliary Power Unit (APU)
10.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

10.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx Cco PM10 | PM25 | CO2

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000 | -1.000 740.4

10.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

11. Aircraft

11.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove

- Activity Location
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County:

Regulatory Area(s):

- Activity Title:

Bexar
San Antonio, TX

- Activity Description:
Starting in 2026, removel,534 T-38 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1

Start Year: 2026
- Activity End Date

Indefinite: Yes

End Month: N/A

End Year: N/A
- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC -5.205036
SOx -0.446415
NOx -0.847053
Co -55.713520
PM 10 -1.394458

- Activity Emissions [Flight Operations (includes

Pollutant

Emissions Per Year (TONSs)

VOC

-5.205036

SO«

-0.446415

NOx

-0.847053

Cco

-55.713520

PM 10

-1.394458

11.2 Aircraft & Engines

11.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation:
Engine Model:

Primary Function:
Aircraft has After burn:

T-38C
J85-GE-5R
Trainer
Yes

Number of Engines: 2

- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate?

No

Original Aircraft Name:
Original Engine Name:

T-38s, Reduce LTOs by 1,534 LTOs/yr

Trim Test

11.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Pollutant Emissions Per Year (TONS)
PM 2.5 -1.120790
Pb 0.000000
NH; 0.000000
CO-e -1172.7

& APU) part]:

Pollutant

Emissions Per Year (TONSs)

PM 2.5

-1.120790

Pb

0.000000

NH3

0.000000

COze

-1172.7

Fuel Flow VOC SOx

NOx

Co

PM 10 PM 2.5 COqe

Idle

520.00 16.80 1.07

1.08

177.45

4.70 4.02 3234
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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: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1534
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): 12.8
Takeoff [Military] (mins): 0.41
Takeoff [After Burn] (mins): 0.39
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 6.4

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

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 (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 = AEMipLe_In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTaKeEOFF

AE_to: Aircraft Emissions (TONS)
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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)
AEMcLimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (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 + AEMcLivout + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONs)
AEMcLiveouT: 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

AEPSpoL: Aircraft Emissions per Pollutant & Power Setting (TONSs)
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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: 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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- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Exempt
Source?

Number of APU | Operation Hours Designation

per Aircraft for Each LTO

Manufacturer

11.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

] Designation | Fuel Flow | VOC | SO« | NOx | cO

| PM10 | PM25 | COze |

11.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpor: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

12. Aircraft

12.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline? Remove

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  Decrease T-38 TGOs by 3394

- Activity Description:
Starting in 2026, decrease T-38 TGOs by 3,394
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1

Start Year: 2026
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC -0.507564 PM 2.5 -0.109692
SOx -0.165952 Pb 0.000000
NOx -0.213246 NHs 0.000000
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Co -9.304493 COqe

-501.6

PM 10 -0.272392

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)

VOC -0.507564 PM 2.5 -0.109692
SO« -0.165952 Pb 0.000000
NOx -0.213246 NH3 0.000000
Cco -9.304493 CO2e -501.6
PM 10 -0.272392
12.2 Aircraft & Engines
12.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
12.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx Co PM 10 PM 2.5 COze

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
12.3 Flight Operations
12.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 3394

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used:

- Flight Operations TIMs (Time In Mode)

No

Taxi/ldle Out [Idle] (mins): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
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Approach [Approach] (mins): 0.98
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

12.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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/10001b 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
AELt0o = AEMipLe In + AEMipLe out + AEMapproacH + AEMcLimsout + 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 (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

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 (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 = AEMaprroacH + AEMcLivmeout + AEMrakEOFF
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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 (TONSs)
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
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)
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)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

12.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

12.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons
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13. Aircraft

13.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location

County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

- Activity Description:
Starting in 2026, Increase LTOs by 2,698 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2026
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

T-7As, Increase LTOs by 2,698 LTOs/yr

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC 11.109524 PM 2.5 0.169790
SOx 0.698288 Pb 0.000000
NOy 9.449006 NHs 0.000000
Co 23.590547 CO2e 2094.2
PM 10 0.191420

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC 11.109524 PM 2.5 0.169790
SOx 0.698288 Pb 0.000000
NOy 9.449006 NH3 0.000000
Co 23.590547 CO2e 2094.2
PM 10 0.191420

13.2 Aircraft & Engines

13.2.1 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
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- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

13.2.2 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.

13.3 Flight Operations

13.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2698
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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
AEMepoL = (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 (lb/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)
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2000: Conversion Factor pounds to TONs

- Aircraft Emissions for LTOs per Year
AELto = AEMpLe N + AEMipLE out + AEMaprroacH + AEMcLiveout + AEMTaKEOFF

AE_1o: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONs)
AEMpLe our: Aircraft Emissions for ldle-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

AEMpoL: 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

AETco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeore: 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 (TONSs)
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
AEtrim = AEPS pLe + AEPSaprroacH + AEPS|nTermEDIATE + 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)
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AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
13.4 Auxiliary Power Unit (APU)
13.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

13.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx Cco PM 10

PM 2.5

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000

-1.000

740.4

13.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpor: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

14. Aircraft

14.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-7As, Increase TGOs by 6,040 TGOs/yr

- Activity Description:
Starting in 2026, increase T-7A TGOs by 6,040 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2026

- Activity End Date
Indefinite: Yes
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End Month:
End Year:

N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC 1.224647
SOx 0.827445
NOx 15.131202
CO 2.524532
PM 10 0.082030

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONS)
VOC 1.224647
SO« 0.827445
NOx 15.131202
6{0) 2.524532
PM 10 0.082030

14.2 Aircraft & Engines

14.2.1 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:

Trim Test

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:

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

Pollutant Emissions Per Year (TONS)
PM 2.5 0.071006
Pb 0.000000
NHs 0.000000
COze 2535.1

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 0.071006
Pb 0.000000
NH; 0.000000
CO2e 2535.1

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)

6040
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Taxi/ldle Out [Idle] (mins): 0

Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

AEMpor: 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/10001b 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 + AEMcLimsout + AEMTakeOFF

AE_10: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONs)
AEMipLe out: Aircraft Emissions for Idle-Out Mode (TONSs)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveout: 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

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 (1b/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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- Aircraft Emissions for TGOs per Year

AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONSs)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (TONSs)
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/10001b 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 + AEPS|nTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)
AEPSpLe: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)

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)

14.4 Auxiliary Power Unit (APU)

14.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

14.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VvOC

SOx

NOx

Co

PM 10

PM 2.5

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

14.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000
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APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

15. Aircraft

15.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove

- Activity Location

County: Bexar

Regulatory Area(s):

- Activity Title:

San Antonio, TX

- Activity Description:
Starting in 2027, decrease T-38 LTOs by 3,767 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2027
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

T-38s, Decrease LTOs by 3,767 LTOs/yr

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOoC -12.781857 PM 2.5 -2.752292
SOx -1.096248 Pb 0.000000
NOx -2.080085 NH3 0.000000
CO -136.814100 CO2e -2879.8
PM 10 -3.424331

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC -12.781857 PM 2.5 -2.752292
SOx -1.096248 Pb 0.000000
NOx -2.080085 NHs 0.000000
Cco -136.814100 COse -2879.8
PM 10 -3.424331

15.2 Aircraft & Engines

15.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
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Aircraft Designation:

Engine Model:

Primary Function:
Aircraft has After burn:
Number of Engines:

T-38C
J85-GE-5R
Trainer
Yes

2

- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:
Original Engine Name:

15.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SOy NOx (6{0) PM 10 PM 2.5 COge
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

15.3 Flight Operations

15.3.1 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:

- Flight Operations TIMs (Time In Mode)

No

Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):

Climb Out [Intermediate] (mins):

Approach [Approach] (mins):

Taxi/ldle In [Idle] (mins):

12.8
0.41
0.39
0.91
1.74
6.4

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):
Approach (mins):
Intermediate (mins):
Military (mins):
AfterBurn (mins):

12
27
9
9
3

15.3.2 Flight Operations Formula(s)

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

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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
AELt0o = AEMipLe IN + AEMipLE out + AEMapproacH + AEMcLimsout + AEMTakeOFF

AE_T10: 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)
AEMcLiveout: 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 (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/10001b 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
AE+co = AEMarrroacH + AEMcLimeouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveout: 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

E5-59



2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year

AEtrim = AEPSpLe + AEPSaprroacH + AEPS|nTeErMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

15.4 Auxiliary Power Unit (APU)
15.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation
per Aircraft for Each LTO Source?

Manufacturer

15.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | FuelFlow | VvOC | sOx | NOx | coO

| PM10 | PM25 | COz |

15.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

16. Aircraft

16.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? =~ Remove
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-38s, Decrease TGOs by 8,328 TGOs/yr

- Activity Description:
Starting in 2027, decrease T-38 TGOs by 8,328 TGOs/yr
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Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1

Start Year: 2027
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC -1.245432 PM 2.5 -0.269156
SO« -0.407204 Pb 0.000000
NOx -0.523251 NH3 0.000000
co -22.830824 CO2e -1230.7
PM 10 -0.668380
- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONS)

VOC -1.245432 PM 2.5 -0.269156
SO« -0.407204 Pb 0.000000
NOx -0.523251 NH3 0.000000
Cco -22.830824 CO2e -1230.7
PM 10 -0.668380
16.2 Aircraft & Engines
16.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- 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)

Fuel Flow VOC SO« NOx CO PM 10 PM 2.5 COqe

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

16.3 Flight Operations
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16.3.1 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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
Taxi/ldle In [Idle] (mins): 0

8328

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

AEMpoL: 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_INn + AEMipLe_ ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONS)

AEMpLe N Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for ldle-Out Mode (TONS)
AEMapproach: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONSs)
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- 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 (lb/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 = AEMarproacH + AEMcLimeouT + AEMTAKEOFF

AETco: Aircraft Emissions (TONS)

AEMapproach: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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/10001b 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 = AEPS pLe + AEPSaprroacH + AEPS|nTermEDIATE + 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 (TONSs)
16.4 Auxiliary Power Unit (APU)

16.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
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16.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | FuelFlow | VOC | SOx | NOx | CO | PM10 | PM25 COz

16.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

17. Aircraft

17.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location
County: Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-7As, Increase LTOs by 4,918 LTOs/yr
- Activity Description:
Starting in 2027, increase T-7A LTOs by 4,918 LTOs/yr
Note: Number of aircraft not needed for this activity.
- Activity Start Date
Start Month: 1
Start Year: 2027

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A
- Activity Emissions:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC 23.043391 PM 2.5 0.330768
SOx 1.317486 Pb 0.000000
NOx 17.295682 NH3 0.000000
(6{0) 48.372427 CO2e 3952.2
PM 10 0.372698
- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC 23.043391 PM 2.5 0.330768
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SOx 1.317486 Pb 0.000000
NOx 17.295682 NH3 0.000000
Cco 48.372427 COze 3952.2
PM 10 0.372698

17.2 Aircraft & Engines
17.2.1 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:
17.2.2 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.
17.3 Flight Operations
17.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 4918
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): 6.8
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 4.4

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

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 (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/10001b 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
AELt0 = AEMipLE IN + AEMipLE out + AEMapproacH + AEMcLimsout + 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 (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeore: 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 (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
AE+co = AEMarrroacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (TONSs)

TD: Test Duration (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

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|pLe: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)

17.4 Auxiliary Power Unit (APU)
17.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

17.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx COo PM10 | PM25 | CO2¢

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000 | -1.000 740.4

17.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

18. Aircraft

18.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?  Add
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- Activity Location
Bexar
Regulatory Area(s):

County:

- Activity Title:

San Antonio, TX

- Activity Description:
Starting in 2027, increase T-7A TGOs by 10,952 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

1
2027

- Activity End Date

Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC 2.220585
SO« 1.500361
NOxy 27.436577
CO 4.577595
PM 10 0.148741

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONSs)
VOC 2.220585
SO« 1.500361
NOy 27.436577
Co 4.577595
PM 10 0.148741

18.2 Aircraft & Engines

18.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation:
Engine Model:
Primary Function:

T-7A
F404-GE-102
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:

T-7As, Increase TGOs by 10,952 TGOs/yr

Trim Test

18.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Pollutant Emissions Per Year (TONS)
PM 2.5 0.128752
Pb 0.000000
NH; 0.000000
CO2e 4596.7

& APU) part]:

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.128752
Pb 0.000000
NHs 0.000000
COqe 4596.7
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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: 10952
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

18.3.2 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 (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 = AEMipLe_In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTaKeEOFF

AE_1o: Aircraft Emissions (TONS)

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 (TONSs)
AEMcLiveouT: 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 (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)
AEMcLiveouT: 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

AEPSpoL: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSiNTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

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

AEPSapeproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONSs)

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

18.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes
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- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

18.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow | VOC

SOx NOx Co

PM10 | PM25 | COge

4501687C

211.0 0.010

0.230 1.380 1.070

-1.000 | -1.000 740.4

18.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation

Hours for Each LTO (hour)

LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

19. Aircraft

19.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

- Activity Description:
Starting in 2028, decrease LTOs by 3,667 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

- Activity End Date

Indefinite:
End Month:
End Year:

1
2028

Yes
N/A
N/A

- Activity Emissions:

Pollutant

Emissions Per Year (TONs)

VOC

-12.476477

SOy

-1.070056

NOx

-2.030388

Remove

T-38s, Decrease LTOs by 3,667 LTOs/yr

Pollutant

Emissions Per Year (TONs)

PM 2.5

-2.686535

Pb

0.000000

NHs

0.000000
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Cco

-133.545380

PM

10

-3.342518

- Activity Emissions [Flight Operations (includes

Trim Test

COze

-2811.0

& APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)

VOC -12.476477 PM 2.5 -2.686535
SO« -1.070056 Pb 0.000000
NOx -2.030388 NH3 0.000000
Cco -133.545380 CO2e -2811.0
PM 10 -3.342518
19.2 Aircraft & Engines
19.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
19.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx Co PM 10 PM 2.5 COze

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
19.3 Flight Operations
19.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 3677

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 0

- Default Settings Used:

- Flight Operations TIMs (Time In Mode)

No

Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):
Climb Out [Intermediate] (mins):

12.8
0.41
0.39
0.91
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Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 6.4

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
AEMpo. = (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/10001b 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
AELt0o = AEMipLe In + AEMipLe out + AEMapproacH + AEMcLimsout + 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 (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

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 (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 = AEMaprroacH + AEMcLivmeout + AEMrakEOFF
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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 (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
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)
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)

19.4 Auxiliary Power Unit (APU)

19.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

19.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

19.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons
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20. Aircraft

20.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? = Remove

- Activity Location

County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

- Activity Description:
Starting in 2028, decrease T-38 TGOs by 8,093 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2028
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

T-38s, Decrease TGOs by 8,093 TGOs/yr

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC -1.210288 PM 2.5 -0.261561
SOx -0.395714 Pb 0.000000
NOy -0.508486 NHs 0.000000
Co -22.186583 CO2e -1196.0
PM 10 -0.649520

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONSs)
VOoC -1.210288 PM 25 -0.261561
SOx -0.395714 Pb 0.000000
NOx -0.508486 NH3 0.000000
CO -22.186583 CO2e -1196.0
PM 10 -0.649520

20.2 Aircraft & Engines

20.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation: T-38C
Engine Model: J85-GE-5R
Primary Function: Trainer

Aircraft has After burn: Yes
Number of Engines: 2
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- 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)

Fuel Flow VOC SO« NOx Cco PM 10 PM 25 COze

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
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: 8093

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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

20.3.2 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)
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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_L10 = AEMipLe In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + 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 (TONSs)

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

AEMpoL: 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)
AEMcLiveouT: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONs)
AEPSnTermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)

20.4 Auxiliary Power Unit (APU)
20.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation
per Aircraft for Each LTO Source?

Manufacturer

20.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | FuelFlow | VOC | SOx | NOx | coO

| PM10 | PM25 | COz |

20.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

21. Aircraft

21.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-7As, Increase LTOs by 4,298 LTOs/yr

- Activity Description:
Starting in 2028, increaseT-7A LTOs by 4,298 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2028
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- Activity End Date

Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC 17.697826
SOx 1.112395
NOy 15.052568
CO 37.580493
PM 10 0.304937

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONs)
VOC 17.697826
SO« 1.112395
NOy 15.052568
CO 37.580493
PM 10 0.304937

21.2 Aircraft & Engines

21.2.1 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:

Trim Test

21.2.2 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.

21.3 Flight Operations

21.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft:

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

Pollutant Emissions Per Year (TONS)
PM 2.5 0.270480
Pb 0.000000
NHs 0.000000
COze 3336.1

& APU) part]:

Pollutant Emissions Per Year (TONs)
PM 2.5 0.270480
Pb 0.000000
NH; 0.000000
CO2e 3336.1

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:

Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

4298
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- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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

21.3.2 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 (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_INn + AEMipLe_ ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: 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)
AEMcpimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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

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

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveouTt + AEMraKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (TONSs)
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/10001b 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

AETrim: Aircraft Emissions (TONSs)

AEPSpLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPS|ntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONSs)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

21.4 Auxiliary Power Unit (APU)
21.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

21.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SO« NOx CcO PM 10

PM 25

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000

-1.000

740.4

21.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
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APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

22. Aircraft

22.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location
County: Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-7As, Increase TGOs by 9,527 TGOs/yr

- Activity Description:
Starting in 2028, increase T-7A TGOs by 9,527 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2028
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC 1.931658 PM 2.5 0.112000
SO« 1.305144 Pb 0.000000
NOx 23.866716 NH3 0.000000
Cco 3.981990 COqe 3998.6
PM 10 0.129388
- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC 1.931658 PM 2.5 0.112000
SO« 1.305144 Pb 0.000000
NOx 23.866716 NH3 0.000000
Cco 3.981990 CO2e 3998.6
PM 10 0.129388

22.2 Aircraft & Engines
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22.2.1 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:
22.2.2 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.
22.3 Flight Operations
22.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 9527
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

22.3.2 Flight Operations Formula(s)

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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
AELT0 = AEMipLE IN + AEMipLE out + AEMapproacH + 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)
AEMcLiveout: 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/10001b 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 = AEMarproacH + AEMcLimsouT + 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 (TONSs)
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
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- Aircraft Emissions for Trim per Year
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLiTary: Aircraft Emissions for Military Power Setting (TONs)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

22.4 Auxiliary Power Unit (APU)
22.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

22.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx CO PM 10

PM 2.5

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000

-1.000

740.4

22.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

23. Aircraft

23.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-38s, Decrease LTOs by 1,445 LTOs/yr

- Activity Description:
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Starting in 2029, decrease T-38 LTOs by 1,445 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1

Start Year: 2029
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC -4.903048
SO« -0.420514
NOy -0.797909
Co -52.481119
PM 10 -1.313554

- Activity Emissions [Flight Operations (includes

Trim Test

Pollutant Emissions Per Year (TONs)
PM 2.5 -1.055764
Pb 0.000000
NHs 0.000000
COze -1104.7

& APU) part]:

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)

VOC -4.903048 PM 2.5 -1.055764
SO« -0.420514 Pb 0.000000
NOx -0.797909 NH3 0.000000
Cco -52.481119 CO2e -1104.7
PM 10 -1.313554
23.2 Aircraft & Engines
23.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
23.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SOy NOx Cco PM 10 PM 2.5 COze

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
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23.3 Flight Operations
23.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1445
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): 12.8
Takeoff [Military] (mins): 0.41
Takeoff [After Burn] (mins): 0.39
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 6.4

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

23.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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 (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
AELto = AEMipLe N + AEMipLE out + AEMaprroacH + AEMcLiveout + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONs)
AEMpLe our: Aircraft Emissions for ldle-Out Mode (TONS)
AEMapproach: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

E5-87



- 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 (lb/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

AETco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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 (TONSs)
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/10001b 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)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)

23.4 Auxiliary Power Unit (APU)
23.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
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23.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | Fuel Flow | voOC |

SOx

| NOx | co

| PM10 | PM25 | COz |

23.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

24. Aircraft

24.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location

- Activity Title:

County:

Bexar

Regulatory Area(s):  San Antonio, TX

T-38s, Decrease TGOs by 3,193 TGOs/yr

- Activity Description:

Startingin in 2029, decrease T-38 TGOs by 3,193 TGOs/yr

Remove

Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1

Start Year:

2029

- Activity End Date

Indefinite:

Yes

End Month: N/A

End Year:

N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONSs)
VOC -0.477505
SO« -0.156124
NOy -0.200617
Cco -8.753461
PM 10 -0.256261

Pollutant Emissions Per Year (TONSs)
PM 25 -0.103196
Pb 0.000000
NHs 0.000000
COse -471.9

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:

Pollutant

| _Emissions Per Year (TONs)

| Pollutant

| Emissions Per Year (TONs) |
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VOC -0.477505 PM 2.5 -0.103196
SOx -0.156124 Pb 0.000000
NOx -0.200617 NH3 0.000000
Cco -8.753461 COse -471.9
PM 10 -0.256261

24.2 Aircraft & Engines
24.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

24.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx CoO PM 10 PM 2.5 COqe
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

24.3 Flight Operations
24.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 3193
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
Taxi/ldle In [Idle] (mins): 0
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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

24.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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 (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_INn + AEMipLe out + AEMaprroacH + 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)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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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 (TONSs)
TD: Test Duration (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

24.4 Auxiliary Power Unit (APU)

24.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

24.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

24.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons
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25. Aircraft

25.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location

County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

- Activity Description:
Starting in 2029, increase T-7A LTOs by 504 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2029
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

T-7As, Increase LTOs by 504 LTOs/yr

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC 2.075315 PM 2.5 0.031718
SOx 0.130444 Pb 0.000000
NOy 1.765122 NHs 0.000000
Co 4.406833 CO2e 391.2
PM 10 0.035758

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC 2.075315 PM 2.5 0.031718
SO« 0.130444 Pb 0.000000
NOx 1.765122 NHs; 0.000000
co 4.406833 COze 391.2
PM 10 0.035758

25.2 Aircraft & Engines

25.2.1 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
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Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

25.2.2 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.

25.3 Flight Operations
25.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 504
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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

25.3.2 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 (lb/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
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- Aircraft Emissions for LTOs per Year
AEL10 = AEMipLe_In + AEMipLe out + AEMaprroacH + AEMcLimsout + AEMTakeOFF

AE_1o: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONs)
AEMpLe our: Aircraft Emissions for ldle-Out Mode (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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/10001b 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 = AEMarproacH + AEMcLimsouT + AEMTAKEOFF

AETtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeore: 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 (TONSs)
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
AEtrim = AEPS pLe + AEPSaprroacH + AEPS|nTermEDIATE + 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)
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25.4 Auxiliary Power Unit (APU)
25.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

25.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx Cco PM 10

PM 2.5

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000

-1.000

740.4

25.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

26. Aircraft

26.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-7As, Increase TGOs by 1,158 TGOs/yr

- Activity Description:
Startingin in 2029, increase T-7A TGOs by 1,158 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2029

- Activity End Date
Indefinite: Yes
End Month: N/A

E5-96




End Year:

N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC 0.234792
SO« 0.158639
NOx 2.900982
Co 0.484008
PM 10 0.015727

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONS)
VOC 0.234792
SOx 0.158639
NOx 2.900982
6{0) 0.484008
PM 10 0.015727

26.2 Aircraft & Engines

26.2.1 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:

Trim Test

26.2.2 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.

26.3 Flight Operations

26.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft:

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

Pollutant Emissions Per Year (TONs)
PM 2.5 0.013613
Pb 0.000000
NHs 0.000000
COqe 486.0

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 0.013613
Pb 0.000000
NH; 0.000000
COze 486.0

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):

1158
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Takeoff [Military] (mins): 0.64

Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

26.3.2 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 (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/10001b 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
AELt0o = AEMipLe In + AEMipLe out + AEMapproacH + AEMcLimsout + AEMTakeOFF

AE_T10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONs)
AEMipLe out: Aircraft Emissions for Idle-Out Mode (TONSs)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveout: 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 (1b/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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- Aircraft Emissions for TGOs per Year

AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (TONSs)
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/10001b 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)
AEPSpLe: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)

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)

26.4 Auxiliary Power Unit (APU)

26.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

26.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VvOC

SOx

NOx

Co

PM 10

PM 2.5

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

26.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpor: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
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APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

27. Aircraft

27.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
Bexar
Regulatory Area(s):

County:

- Activity Title:

San Antonio, TX

- Activity Description:
Starting in 2030, decrease T-38 LTOs by 1,715 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

- Activity End Date
Indefinite:
End Month:
End Year:

1
2030

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC -5.819189
SO« -0.499088
NOx -0.946999
CO -62.287279
PM 10 -1.558993

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONSs)
VOC -5.819189
SO« -0.499088
NOy -0.946999
Cco -62.287279
PM 10 -1.558993

27.2 Aircraft & Engines

27.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation:

T-38C

Remove

T-38s, Decrease LTOs by 1,715 LTOs/yr

Trim Test

Pollutant Emissions Per Year (TONSs)
PM 2.5 -1.253035
Pb 0.000000
NH3 0.000000
CO-e -1311.1

& APU) part]:

Pollutant Emissions Per Year (TONSs)
PM 2.5 -1.253035
Pb 0.000000
NHs 0.000000
COqe -1311.1
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Engine Model: J85-GE-5R

Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

27.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SOy NOx (6{0) PM 10 PM 2.5 COge
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

27.3 Flight Operations

27.3.1 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): 12.8
Takeoff [Military] (mins): 0.41
Takeoff [After Burn] (mins): 0.39
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 6.4

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

27.3.2 Flight Operations Formula(s)

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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
AELT0 = AEMipLE IN + AEMipLE out + AEMapproacH + 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)
AEMcLiveout: 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/10001b 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 = AEMarproacH + AEMcLimsouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveout: 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 (TONSs)
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
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- Aircraft Emissions for Trim per Year

AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

27.4 Auxiliary Power Unit (APU)
27.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation
per Aircraft for Each LTO Source?

Manufacturer

27.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | FuelFlow | VvOC | sOx | NOx | coO

| PM10 | PM25 | COz |

27.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

28. Aircraft

28.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? =~ Remove
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-38s, Decrease TGOs by 3,792 TGOs/yr
- Activity Description:

Starting in 2030, decrease T-38 TGOs by 3,792 TGOs/yr
Note: Number of aircraft not needed for this activity.
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- Activity Start Date

Start Month: 1
Start Year: 2030
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC -0.567084
SO« -0.185413
NOx -0.238253
6{0) -10.395591
PM 10 -0.304334

- Activity Emissions [Flight Operations (includes

Trim Test

Pollutant Emissions Per Year (TONSs)
PM 2.5 -0.122555
Pb 0.000000
NH3 0.000000
CO2e -560.4

& APU) part]:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONS)

VOC -0.567084 PM 2.5 -0.122555
SOx -0.185413 Pb 0.000000
NOy -0.238253 NHs 0.000000
Co -10.395591 CO2e -560.4
PM 10 -0.304334
28.2 Aircraft & Engines
28.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
28.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx CO PM 10 PM 2.5 COqe

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

28.3 Flight Operations
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28.3.1 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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
Taxi/ldle In [Idle] (mins): 0

3792

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

28.3.2 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 (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_INn + AEMipLe_ ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONS)

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

- Aircraft Emissions per Mode for TGOs per Year
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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 (lb/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 = AEMarproacH + AEMcLimeouT + AEMTAKEOFF

AETco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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/10001b 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 + AEPS|NTERMEDIATE + 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)

28.4 Auxiliary Power Unit (APU)
28.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

28.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

E5-106




- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

] Designation | Fuel Flow | vOC |

SOx

| NOx | co

| PM10 | PM25 | COze |

28.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo. = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

29. Aircraft

29.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?  Add

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-7As, increase LTOs by 261 LTOs/yr
- Activity Description:
Stating in 2030, increase T-7A LTOs 261 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2030

- Activity End Date
Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:
Pollutant Emissions Per Year (TONSs)

VOC

1.074717

SO«

0.067551

NOy

0.914081

Cco

2.282110

PM 10

0.018518

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONS)
VOC 1.074717
SOx 0.067551

Trim Test

Pollutant

Emissions Per Year (TONSs)

PM 2.5

0.016425

Pb

0.000000

NH3

0.000000

CO.e

202.6

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 0.016425
Pb 0.000000
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NOx 0.914081 NH3 0.000000

Co 2.282110 COze 202.6

PM 10 0.018518

29.2 Aircraft & Engines
29.2.1 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:

29.2.2 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.

29.3 Flight Operations
29.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 261
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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
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AfterBurn (mins): 3
29.3.2 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 (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/10001b 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
AELt0 = AEMipLE IN + AEMipLE out + AEMapproacH + AEMcLimsout + 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 (TONs)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeore: 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 (1b/10001b 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
AE+rco = AEMarrroacH + AEMcLimeouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (lb/hr)
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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
AEtrim = AEPS pLe + AEPSaprroacH + AEPS|nTeErMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)

29.4 Auxiliary Power Unit (APU)
29.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

29.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx Cco PM10 | PM25 | CO2

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000 | -1.000 740.4

29.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

30. Aircraft

30.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location
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County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-7As, Increase TGOs by 590 TGOs/yr
- Activity Description:
Starting in 2030, increase T-7A TGOs by 590 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2030

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC 0.119626
SOx 0.080827
NOx 1.478048
6{0) 0.246602
PM 10 0.008013

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONSs)
VOC 0.119626
SO« 0.080827
NOx 1.478048
CO 0.246602
PM 10 0.008013

Trim Test

Pollutant Emissions Per Year (TONS)
PM 2.5 0.006936
Pb 0.000000
NH; 0.000000
CO.e 247.6

& APU) part]:

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.006936
Pb 0.000000
NH3 0.000000
CO.e 247.6

30.2 Aircraft & Engines
30.2.1 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:

30.2.2 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.
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30.3 Flight Operations
30.3.1 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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

30.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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 (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 = AEMipLe_In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTaKeEOFF

AE_1o: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for ldle-Out Mode (TONS)
AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveouT: Aircraft Emissions for Climb-Out Mode (TONS)
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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 (lb/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

AETco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveouT: 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

AEPSpoL: 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/10001b 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\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONSs)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

30.4 Auxiliary Power Unit (APU)
30.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

| Number of APU | Operation Hours | Exempt | Designation Manufacturer
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per Aircraft for Each LTO Source?

1 0.25 No 4501687C

Hamilton Sundstrand

30.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx

(6{0)

PM10 | PM25 | COze

4501687C 211.0 0.010 0.230 1.380

1.070

-1.000 | -1.000 740.4

30.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

31. Aircraft

31.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline? Remove

- Activity Location
County: Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-38s, Decrease LTOs by 2,636 LTOs/yr

- Activity Description:
Starting in 2031, decrease T-38 TOs by 2,636 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

- Activity End Date

Indefinite:
End Month:
End Year:

1
2031

Yes
N/A
N/A

- Activity Emissions:

Pollutant

Emissions Per Year (TONs)

VOC

-8.944246

SOy

-0.767111

NOx

-1.455562

Co

-95.737183

PM 10

-2.396214

Pollutant

Emissions Per Year (TONs)

PM 2.5

-1.925947

Pb

0.000000

NHs

0.000000

COze

-2015.2
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- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC -8.944246 PM 2.5 -1.925947
SOx -0.767111 Pb 0.000000
NOx -1.455562 NHs 0.000000
Cco -95.737183 COze -2015.2
PM 10 -2.396214

31.2 Aircraft & Engines
31.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

31.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SOy NOx Cco PM 10 PM 2.5 COze

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
31.3 Flight Operations
31.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2636

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): 12.8
Takeoff [Military] (mins): 0.41
Takeoff [After Burn] (mins): 0.39
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 6.4
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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

31.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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 (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_INn + AEMipLe ouT + AEMapprroacH + 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)
AEMrakeore: Aircraft Emissions for Take-Off Mode (TONSs)

- 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)
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AEMcLiveouT: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

31.4 Auxiliary Power Unit (APU)

31.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

31.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

31.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons
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32. Aircraft

32.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? = Remove

- Activity Location

County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

T-38s, Removal 5,840 TGOs/yr

- Activity Description:
Starting in 2031, decrease T-38 TGOs by 5,840 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2031
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC -0.873357 PM 2.5 -0.188745
SOx -0.285551 Pb 0.000000
NOy -0.366929 NHs 0.000000
Co -16.010088 CO2e -863.1
PM 10 -0.468701

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC -0.873357 PM 2.5 -0.188745
SO« -0.285551 Pb 0.000000
NOx -0.366929 NH3 0.000000
CO -16.010088 CO2e -863.1
PM 10 -0.468701

32.2 Aircraft & Engines

32.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation: T-38C
Engine Model: J85-GE-5R
Primary Function: Trainer

Aircraft has After burn: Yes
Number of Engines: 2

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

32.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/1000Ib fuel)

Fuel Flow VOC SO« NOx CO PM 10 PM 2.5 COqe

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
32.3 Flight Operations
32.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 5840

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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

32.3.2 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 (lb/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/1000Ib fuel)
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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_L10 = AEMipLe iIn + AEMipLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTAKEOFF

AE_1o: 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)
AEMcLiveouT: 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

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 (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

AETco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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
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)
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AEPSnTermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

32.4 Auxiliary Power Unit (APU)

32.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation
per Aircraft for Each LTO Source?

Manufacturer

32.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | FuelFlow | VOC | SOx | NOx | coO

| PM10 | PM25 | COz |

32.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

33. Aircraft

33.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove
- Activity Location

County:  Bexar

Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-7As, Decrease LTOs by 104 LTOs/yr
- Activity Description:

Starting in 2031, decrease T-7A LTOs by 104 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2031

- Activity End Date
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Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC -0.428240
SOx -0.026917
NOy -0.364232
CO -0.909347
PM 10 -0.007379

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONs)
VOC -0.428240
SO« -0.026917
NOx -0.364232
Cco -0.909347
PM 10 -0.007379

33.2 Aircraft & Engines

33.2.1 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:

Trim Test

33.2.2 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.

33.3 Flight Operations

33.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft:

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

Pollutant Emissions Per Year (TONS)
PM 2.5 -0.006545
Pb 0.000000
NHs 0.000000
COze -80.7

& APU) part]:

Pollutant Emissions Per Year (TONs)
PM 2.5 -0.006545
Pb 0.000000
NH; 0.000000
CO2e -80.7

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:

Number of Annual Trim Test(s) per Aircraft:

- Default Settings Used: No

104

o o
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- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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

33.3.2 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 (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_INn + AEMipLe out + AEMaprroacH + AEMcLimeouT + AEMTAKEOFF

AE_10: 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)
AEMcpimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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

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)
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2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveout + AEMraKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (TONSs)
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/10001b 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 + AEPS|NTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)

AEPSpLe: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONSs)
AEPSmiLiTary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

33.4 Auxiliary Power Unit (APU)

33.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

33.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VvOC

SOx

NOx

Co

PM 10

PM 2.5

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

33.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000
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APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

34. Aircraft

34.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove

- Activity Location

County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

- Activity Description:
Starting in 2031, decrease T-7A TGOs by 224 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2031
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

T-7As, Decrease TGOs by 224 TGOs/yr

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONSs)
VOoC -0.045417 PM 2.5 -0.002633
SOx -0.030687 Pb 0.000000
NOy -0.561157 NH3 0.000000
CO -0.093625 CO2e -94.0
PM 10 -0.003042

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC -0.045417 PM 2.5 -0.002633
SOx -0.030687 Pb 0.000000
NOx -0.561157 NHs 0.000000
Cco -0.093625 COse -94.0
PM 10 -0.003042

34.2 Aircraft & Engines

34.2.1 Aircraft & Engines Assumptions
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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:

34.2.2 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.

34.3 Flight Operations
34.3.1 Flight Operations Assumptions

- Flight Operations
Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 224
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

34.3.2 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 (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
AEL10 = AEMipLe_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 (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeore: 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 (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/10001b 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 = AEMarproacH + AEMcLimsouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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 (TONSs)
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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AEtrim = AEPSipLe + AEPSaprroacH + AEPSiNTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN
AErriv: Aircraft Emissions (TONS)
AEPS|pLe: Aircraft Emissions for Idle Power Setting (TONS)
AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPS\ntermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLiTary: Aircraft Emissions for Military Power Setting (TONSs)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)

34.4 Auxiliary Power Unit (APU)

34.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

34.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SO« NOx (6{0) PM 10

PM 2.5

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000

-1.000

740.4

34.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

35. Aircraft

35.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location

County:  Bexar

Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-7As, Increase LTOs by 1,242 LTOs/yr
- Activity Description:

Starting in 2032, increase LTOs by 1,242 LTOs/yr
Note: Number of aircraft not needed for this activity.
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- Activity Start Date
Start Month: 1

Start Year: 2032
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC 5.114169
SO« 0.321451
NOy 4.349765
CO 10.859696
PM 10 0.088118

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONS)
VOC 5.114169
SOx 0.321451
NOy 4.349765
Co 10.859696
PM 10 0.088118

35.2 Aircraft & Engines

35.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation:
Engine Model:
Primary Function:

T-7A
F404-GE-102
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:

Trim Test

35.2.2 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.

35.3 Flight Operations

35.3.1 Flight Operations Assumptions

- Flight Operations

Pollutant Emissions Per Year (TONs)
PM 2.5 0.078161
Pb 0.000000
NH; 0.000000
CO2e 964.0

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 0.078161
Pb 0.000000
NHs 0.000000
COze 964.0
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Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1242
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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

35.3.2 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 (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
AELto = AEMipLe in + AEMipLE out + AEMaprroacH + AEMcLiveout + AEMTaKEOFF

AE_to: Aircraft Emissions (TONS)

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

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

AEMpoL: Aircraft Emissions per Pollutant & Mode (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

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)
AEMrakeore: Aircraft Emissions for Take-Off Mode (TONSs)

- 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 (TONSs)
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
AEtriv = AEPS|pLe + AEPSaprroacH + AEPS|nTERMEDIATE + 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)
AEPSwmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)
35.4 Auxiliary Power Unit (APU)
35.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

35.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
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Designation Fuel Flow | VOC SO«

NOx

Co

PM10 | PM25 | COgze

4501687C 211.0 0.010 0.230

1.380

1.070

-1.000 | -1.000 740.4

35.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

36. Aircraft

36.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?  Add

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-7As, Increase TGOs by 2,748 TGOs/yr
- Activity Description:
Starting in 2032, increase T-7A TGOs by 2,748 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2032

- Activity End Date
Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)

VOC 0.557174

SO« 0.376460

NOx 6.884196

Cco 1.148579

PM 10 0.037321

- Activity Emissions [Flight Operations (includes Trim Test

Pollutant Emissions Per Year (TONS)
VOC 0.557174
SOx 0.376460
NOy 6.884196

Pollutant

Emissions Per Year (TONs)

PM 2.5

0.032306

Pb

0.000000

NH3

0.000000

CO.e

1153.4

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 0.032306
Pb 0.000000
NHs 0.000000
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Co 1.148579 COse 1153.4

PM 10 0.037321

36.2 Aircraft & Engines
36.2.1 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:
36.2.2 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.
36.3 Flight Operations
36.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2748
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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
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36.3.2 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 (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_INn + AEMipLe_ ouT + AEMapprroacH + 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)
AEMrakeore: 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 (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 TGOSs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (lb/hr)

1000: Conversion Factor pounds to 1000pounds
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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

AEtrim = AEPSpLe + AEPSaprroacH + AEPS|nTeErMEDIATE + 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)

AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

36.4 Auxiliary Power Unit (APU)

36.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

36.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

Co

PM 10

PM 2.5

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

36.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

37. Aircraft

37.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location

County:  Bexar

Add

E5-135




Regulatory Area(s):

- Activity Title:

San Antonio, TX

- Activity Description:

Starting in 2023, Increase Trim Test and Test Cell for 8 new T-7A aircraft.

- Activity Start Date

Start Month:
Start Year:

- Activity End Date
Indefinite:
End Month:
End Year:

1
2023

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC 0.084558
SOx 0.027537
NOy 0.469887
Co 1.450657
PM 10 0.032987

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONs)
VOC 0.046147
SO« 0.015141
NOx 0.251550
CO 0.731888
PM 10 0.016822

- Activity Emissions [Test Cell part]:

Pollutant Emissions Per Year (TONSs)
VOC 0.038410
SOy 0.012396
NOy 0.218337
(6{0) 0.718770
PM 10 0.016165

37.2 Aircraft & Engines

37.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation:
Engine Model:
Primary Function:

T-7A
F404-GE-102
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:

Trim Test

T-7As, Increase Trim Test and Test Cell for 8 New Aircraft

Pollutant Emissions Per Year (TONS)
PM 2.5 0.029582
Pb 0.000000
NHs 0.000000
COze 83.2

& APU) part]:

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.015074
Pb 0.000000
NH3 0.000000
COze 45.8
Pollutant Emissions Per Year (TONSs)
PM 2.5 0.014509
Pb 0.000000
NHs 0.000000
COze 37.5
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37.2.2 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.

37.3 Flight Operations
37.3.1 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:

O OO

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 6.8
Takeoff [Military] (mins): 0.25
Takeoff [After Burn] (mins): 0.25
Climb Out [Intermediate] (mins): 14
Approach [Approach] (mins): 4
Taxi/ldle In [Idle] (mins): 4.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

37.3.2 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 (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
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AE_10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for ldle-Out Mode (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (1b/10001b 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 = AEMarproacH + AEMcLimeouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveout: 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 (TONSs)
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
AEtrim = AEPS pLe + AEPSaprroacH + AEPS|nTermEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

AEPS|pLe: 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)

37.4 Auxiliary Power Unit (APU)
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37.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Aucxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

37.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

(60)

PM 10

PM 25

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

37.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

37.5 Aircraft Engine Test Cell

37.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell

Total Number of Aircraft Engines Tested Annually:

- Default Settings Used: No

- Annual Run-ups / Test Durations

Annual Run-ups (Per Aircraft Engine):

Idle Duration (mins):
Approach Duration (mins):
Intermediate Duration (mins):
Military Duration (mins):
After Burner Duration (mins):

1
0
1
0
8
2

2

37.5.2 Aircraft Engine Test Cell Emission Factor(s)

- See Aircraft & Engines Emission Factor(s)

37.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONS)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU /2000

TestCellPSpor: Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONS)
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-A

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: Total Number of Engines (For All Aircraft)
ARU: Annual Run-ups (Per Aircraft Engine)
2000: Conversion Factor pounds to TONs

ircraft Engine Test Cell Emissions per Year

TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +
TestCellPSarterBURN

38

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
TestCellPSintermepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSwiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSartersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONS)

. Aircraft

38.

1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?  Add

- Activity Location

County: Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-7As, Increase Trim Test and Test Cell for 10 New Aircraft

- Activity Description:

Starting in 2024, Increase Trim Test and Test Cell for 10 new T-7A aircraft.

- Activity Start Date

Start Month: 1
Start Year: 2024

- Activity End Date

Indefinite: Yes

End Month: N/A

End Year: N/A
- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)

VOoC 0.105697 PM 25 0.036978
SOx 0.034421 Pb 0.000000
NOy 0.587359 NHs 0.000000
Co 1.813322 CO2e 104.0
PM 10 0.041234

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
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Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC 0.057684 PM 2.5 0.018842
SOx 0.018927 Pb 0.000000
NOx 0.314438 NH3 0.000000
Co 0.914860 CO2e 57.2
PM 10 0.021027
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)
VOC 0.048013 PM 2.5 0.018136
SO« 0.015495 Pb 0.000000
NOx 0.272921 NH3 0.000000
Cco 0.898462 CO2e 46.8
PM 10 0.020207

38.2 Aircraft & Engines

38.2.1 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?

Original Aircraft Name:
Original Engine Name:

38.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

No

Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this
engine's Emission Factors.

38.3 Flight Operations

38.3.1 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): 6.8
Takeoff [Military] (mins): 0.25
Takeoff [After Burn] (mins): 0.25
Climb Out [Intermediate] (mins): 1.4

POOR
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Approach [Approach] (mins): 4
Taxi/ldle In [Idle] (mins): 4.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

38.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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/10001b 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
AELTt0 = AEMipLe In + AEMipLe out + AEMapproacH + AEMcLimsout + 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 (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

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 (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 = AEMaprroacH + AEMcLivmeout + AEMrakEOFF
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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 (TONSs)
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

AEtriv = AEPS|pLe + AEPSaprroacH + AEPS|NTERMEDIATE + 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)

38.4 Auxiliary Power Unit (APU)

38.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

38.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

Cco

PM 10

PM 2.5

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

38.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
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EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

38.5 Aircraft Engine Test Cell

38.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell

Total Number of Aircraft Engines Tested Annually: 10

- Default Settings Used: No

- Annual Run-ups / Test Durations

Annual Run-ups (Per Aircraft Engine): 1
Idle Duration (mins): 0
Approach Duration (mins): 12
Intermediate Duration (mins): 0
Military Duration (mins): 8
After Burner Duration (mins): 2

38.5.2 Aircraft Engine Test Cell Emission Factor(s)

- See Aircraft & Engines Emission Factor(s)

38.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000

TestCellPSpo: Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
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: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +
TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPS;pLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONSs)
TestCellPSintervepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONSs)
TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONS)

39. Aircraft

39.1 General Information & Timeline Assumptions
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- Add or Remove Activity from Baseline?

- Activity Location
Bexar
Regulatory Area(s):

County:

- Activity Title:

San Antonio, TX

- Activity Description:

Starting in 2025, Decrease Trim Test and Test Cell for 11 removed T-38 aircraft.

- Activity Start Date

Start Month:
Start Year:

- Activity End Date
Indefinite:
End Month:
End Year:

1
2025

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC -0.211072
SO« -0.051632
NOx -0.150510
CO -2.681029
PM 10 -0.056699

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONS)
VOC -0.100559
SOy -0.026092
NOy -0.074287
CcO -1.326967
PM 10 -0.027763

- Activity Emissions [Test Cell part]:

Pollutant Emissions Per Year (TONs)
VOC -0.110513
SOx -0.025540
NOy -0.076223
Co -1.354062
PM 10 -0.028936

39.2 Aircraft & Engines

39.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation:
Engine Model:
Primary Function:

T-38C
J85-GE-5R
Trainer

Aircraft has After burn: Yes
Number of Engines: 2

Remove

Trim Test

T-38s, Removal of Trim Test and Test Cell for 11 Removed Aircraft

Pollutant Emissions Per Year (TONSs)
PM 2.5 -0.021060
Pb 0.000000
NH3 0.000000
CO2e -156.1

& APU) part]:

Pollutant Emissions Per Year (TONSs)
PM 2.5 -0.009480
Pb 0.000000
NHs 0.000000
CO.e -78.9
Pollutant Emissions Per Year (TONs)
PM 25 -0.011580
Pb 0.000000
NH; 0.000000
CO%e -77.2
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- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:

39.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx CoO PM 10 PM 2.5 COze

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
39.3 Flight Operations
39.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 1

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 3

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 12.8
Takeoff [Military] (mins): 0.2
Takeoff [After Burn] (mins): 0.2
Climb Out [Intermediate] (mins): 0.9
Approach [Approach] (mins): 3.8
Taxi/ldle In [Idle] (mins): 6.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

39.3.2 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
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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 = AEMipLe iIn + AEMpLE ouT + AEMaprrroacH + AEMcLiveouT + 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)
AEMrakeore: 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 (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)
AEMcLiveouT: 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 (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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN
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AErriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLiTary: Aircraft Emissions for Military Power Setting (TONSs)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)

39.4 Auxiliary Power Unit (APU)
39.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation
per Aircraft for Each LTO Source?

Manufacturer

39.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | FuelFlow | VOC | SOx | NOx | coO

| PM10 | PM25 | COx |

39.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

39.5 Aircraft Engine Test Cell
39.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 22

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine):
Idle Duration (mins):
Approach Duration (mins):
Intermediate Duration (mins):
Military Duration (mins):
After Burner Duration (mins):

3
0
12
0
8
2

39.5.2 Aircraft Engine Test Cell Emission Factor(s)

- See Aircraft & Engines Emission Factor(s)
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39.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU /2000

TestCellPSpoL: Aircraft Engine Test Cell 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: Total Number of Engines (For All Aircraft)
ARU: Annual Run-ups (Per Aircraft Engine)
2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year

TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +

TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
TestCellPSntermepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSwiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONSs)
TestCellPSartersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONSs)

40. Aircraft

40.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-7As, Increase Trim Test and Test Cell for 7 New Aircraft

- Activity Description:

Starting in 2025, Increase Trim Test and Test Cell for 7 new T-7A aircraft.
- Activity Start Date

Start Month: 1

Start Year: 2025

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant | Emissions Per Year (TONs)

Pollutant

| Emissions Per Year (TONs) |
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VOC 0.073988

SOx 0.024095
NOx 0.411151
CcO 1.269325
PM 10 0.028864

- Activity Emissions [Flight Operations (includes Trim Test

Pollutant Emissions Per Year (TONS)
VOC 0.040379
SOx 0.013249
NOx 0.220107
Co 0.640402
PM 10 0.014719

- Activity Emissions [Test Cell part]:

Pollutant Emissions Per Year (TONS)
VOC 0.033609
SO« 0.010846
NOx 0.191045
6{0) 0.628923
PM 10 0.014145

40.2 Aircraft & Engines
40.2.1 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:

40.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

PM 2.5 0.025885
Pb 0.000000
NH3 0.000000
COse 72.8

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 0.013189
Pb 0.000000
NHs 0.000000
COze 40.0
Pollutant Emissions Per Year (TONS)
PM 2.5 0.012695
Pb 0.000000
NH; 0.000000
CO2e 32.8

Proprietary Information. Contact Air Quality Subject Matter Expert for More Information regarding this

engine's Emission Factors.
40.3 Flight Operations
40.3.1 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:

RO ON
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- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 6.8
Takeoff [Military] (mins): 0.25
Takeoff [After Burn] (mins): 0.25
Climb Out [Intermediate] (mins): 1.4
Approach [Approach] (mins): 4
Taxi/ldle In [Idle] (mins): 4.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

40.3.2 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 (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_INn + AEMipLe_ ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for Idle-Out Mode (TONSs)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/hr)

1000: Conversion Factor pounds to 1000pounds

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

AErco: Aircraft Emissions (TONSs)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveouT: 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

AEPSpoL: 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

AEtriv = AEPS|pLE + AEPSaprroAacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)
AEPSpLe: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)

AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

40.4 Auxiliary Power Unit (APU)

40.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

40.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

(60)

PM 10

PM 25

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

40.4.3 Auxiliary Power Unit (APU) Formula(s)
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- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

40.5 Aircraft Engine Test Cell
40.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 7

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine): 1
Idle Duration (mins): 0
Approach Duration (mins): 12
Intermediate Duration (mins): 0
Military Duration (mins): 8
After Burner Duration (mins): 2

40.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
40.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONS)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU /2000

TestCellPSpoL: Aircraft Engine Test Cell 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: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPS\ntermvepiate + TestCellPSyiLitary +
TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONSs)

TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
TestCellPSintervepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)



TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONS)

41. Aircraft

41.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline? Remove

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-38s, Removal of Trim Test and Test Cell for 7 Removed Aircraft

- Activity Description:
Starting in 2026, Decrease Trim Test and Test Cell for 7 removed T-38 aircraft.

- Activity Start Date
Start Month: 1

Start Year: 2026
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOoC -0.134319 PM 2.5 -0.013402
SOx -0.032857 Pb 0.000000
NOy -0.095779 NHs 0.000000
Co -1.706109 CO2e -99.3
PM 10 -0.036081
- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC -0.063992 PM 2.5 -0.006033
SOx -0.016604 Pb 0.000000
NOy -0.047274 NH3 0.000000
Co -0.844434 CO2e -50.2
PM 10 -0.017667
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC -0.070326 PM 2.5 -0.007369
SO« -0.016253 Pb 0.000000
NOy -0.048506 NHs 0.000000
Co -0.861676 CO2e -49.1
PM 10 -0.018414

41.2 Aircraft & Engines

41.2.1 Aircraft & Engines Assumptions
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- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

41.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SOy NOx (6{0) PM 10 PM 2.5 COge
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

41.3 Flight Operations
41.3.1 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:

wWwWwoo-~N

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 12.8
Takeoff [Military] (mins): 0.2
Takeoff [After Burn] (mins): 0.2
Climb Out [Intermediate] (mins): 0.9
Approach [Approach] (mins): 3.8
Taxi/ldle In [Idle] (mins): 6.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

41.3.2 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

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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_INn + AEMipLE out + AEMaprroacH + AEMcLimeouT + AEMTAKEOFF

AE_T10: 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
AEMeoL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpoL: 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 TGOSs 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 (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 (TONSs)
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
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NA: Number of Aircraft
NTT: Number of Trim Test
2000: Conversion Factor pounds to TONs

- Aircraft Emissions for Trim per Year

AEtrim = AEPSpLe + AEPSaprroacH + AEPS|nTeErMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPSnTermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

41.4 Auxiliary Power Unit (APU)
41.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation
per Aircraft for Each LTO Source?

Manufacturer

41.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

\ Designation | Fuel Flow | VOC | SO« | NOx | coO

| PM10 | PM25 | COz |

41.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

41.5 Aircraft Engine Test Cell
41.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 14

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine): 3
Idle Duration (mins):
Approach Duration (mins): 12

o
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Intermediate Duration (mins): 0
Military Duration (mins): 8
After Burner Duration (mins): 2

41.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
41.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONS)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000

TestCellPSpo: Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
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: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPSintervepiate + TestCellPSyiLitary +
TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)
TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)

TestCellPSintervepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)

TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)

TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONSs)

42. Aircraft

42.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-7As, Increase Trim Test and Test Cell for 14 New Aircraft

- Activity Description:
Starting in 2026, Increase Trim Test and Test Cell for 14 new T-7A aircraft.

- Activity Start Date
Start Month: 1
Start Year: 2026
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- Activity End Date

Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC 0.147976
SOx 0.048190
NOy 0.822303
CO 2.538650
PM 10 0.057728

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONs)
VOC 0.080757
SO« 0.026497
NOx 0.440213
CO 1.280804
PM 10 0.029438

- Activity Emissions [Test Cell part]:

Pollutant Emissions Per Year (TONS)
VOC 0.067218
SOx 0.021693
NOy 0.382090
Co 1.257847
PM 10 0.028290

42.2 Aircraft & Engines

42.2.1 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:

Trim Test

42.2.2 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.

42.3 Flight Operations

42.3.1 Flight Operations Assumptions

Pollutant Emissions Per Year (TONs)
PM 2.5 0.051769
Pb 0.000000
NHs 0.000000
COze 145.7

& APU) part]:

Pollutant Emissions Per Year (TONs)
PM 2.5 0.026379
Pb 0.000000
NH3 0.000000
CO2e 80.1
Pollutant Emissions Per Year (TONS)
PM 2.5 0.025390
Pb 0.000000
NHs 0.000000
COze 65.6
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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): 6.8
Takeoff [Military] (mins): 0.25
Takeoff [After Burn] (mins): 0.25
Climb Out [Intermediate] (mins): 1.4
Approach [Approach] (mins): 4
Taxi/ldle In [Idle] (mins): 4.4

R OORKk

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

42.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOSs 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

AELto = AEMipLe In + AEMipLE out + AEMaprroacH + AEMcLiveout + AEMTaKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONs)
AEMipLe out: Aircraft Emissions for Idle-Out Mode (TONSs)
AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveouT: 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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AEMpo.: Aircraft Emissions per Pollutant & Mode (TONSs)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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 = AEMarprroacH + AEMcLimsouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproach: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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 (TONSs)
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/10001b 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 + AEPS|NTERMEDIATE + 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)
42.4 Auxiliary Power Unit (APU)
42.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

42.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

E5-161




- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SO« NOx Cco PM10 | PM25

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000 | -1.000

740.4

42.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

42.5 Aircraft Engine Test Cell
42.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 14

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine): 1
Idle Duration (mins): 0
Approach Duration (mins): 12
Intermediate Duration (mins): 0
Military Duration (mins): 8
After Burner Duration (mins): 2

42.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
42.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONS)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU /2000

TestCellPSpor: Aircraft Engine Test Cell 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: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
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TestCell = TestCellPS pLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +
TestCellPSarrerBURN

TestCell: Aircraft Engine Test Cell Emissions (TONSs)

TestCellPS;pLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONSs)
TestCellPS|ntermepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONS)

43. Aircraft

43.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline? Remove

- Activity Location
County: Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title: ~ T-38s, Removal of Trim Test and Test Cell for 16 Removed Aircraft

- Activity Description:
Starting in 2027, Decrease Trim Test and Test Cell for 16 removed T-38 aircraft.

- Activity Start Date
Start Month: 1
Start Year: 2027

- Activity End Date

Indefinite: No
End Month: 12
End Year: 2027

- Activity Emissions:

Pollutant Total Emissions (TONSs) Pollutant Total Emissions (TONSs)
VOoC -0.307014 PM 2.5 -0.030633
SOx -0.075101 Pb 0.000000
NOy -0.218924 NH3 0.000000
Cco -3.899678 CO2e -227.0
PM 10 -0.082471

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Total Emissions (TONSs) Pollutant Total Emissions (TONSs)
VOC -0.146268 PM 2.5 -0.013790
SO« -0.037952 Pb 0.000000
NOx -0.108055 NHs 0.000000
Cco -1.930134 CO2e -114.7
PM 10 -0.040383
- Activity Emissions [Test Cell part]:
Pollutant Total Emissions (TONSs) Pollutant Total Emissions (TONS)
VOC -0.160746 PM 2.5 -0.016843
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SOx -0.037149 Pb 0.000000
NOx -0.110870 NH3 0.000000
Cco -1.969544 COze -112.3
PM 10 -0.042089

43.2 Aircraft & Engines
43.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

43.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx CoO PM 10 PM 2.5 COqe
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

43.3 Flight Operations
43.3.1 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:

WoOoOOoRr

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 6.8
Takeoff [Military] (mins): 0.25
Takeoff [After Burn] (mins): 0.25
Climb Out [Intermediate] (mins): 1.4
Approach [Approach] (mins): 4
Taxi/ldle In [Idle] (mins): 4.4

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)
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- Trim Test

Idle (mins): 0
Approach (mins): 4,97
Intermediate (Mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

43.3.2 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 (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_INn + AEMipLe ouT + AEMaprroacH + AEMcLimeouT + AEMTAKEOFF

AE_T10: 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
AEMeoL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000

AEMpo.: 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
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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 (lb/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
AEtriv = AEPS|pLe + AEPSaprroacH + AEPS|NTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)

AEPSpLe: Aircraft Emissions for Idle Power Setting (TONSs)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONSs)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

43.4 Auxiliary Power Unit (APU)
43.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

43.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | FuelFlow | VOC | SO« | NOx | €O | PM10 | PM25 | COze |

43.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

43.5 Aircraft Engine Test Cell

43.5.1 Aircraft Engine Test Cell Assumptions
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- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 32

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine): 3
Idle Duration (mins): 0
Approach Duration (mins): 12
Intermediate Duration (mins): 0
Military Duration (mins): 8
After Burner Duration (mins): 2

43.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
43.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000

TestCellPSpo: Aircraft Engine Test Cell 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: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +
TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPS;pLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSaprroacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONSs)
TestCellPSntermeniaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLirary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONS)

44. Aircraft

44.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location

County:  Bexar
Regulatory Area(s):  San Antonio, TX
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- Activity Title:

- Activity Description:

Starting in 2027, Increase Trim Test and Test Cell for 19 new T-7A aircraft.

- Activity Start Date

Start Month:
Start Year:

- Activity End Date

Indefinite:
End Month:
End Year:

1
2027

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC 0.200824
SOx 0.065400
NOx 1.115983
Co 3.445311
PM 10 0.078345

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONS)
VOC 0.109599
SO« 0.035961
NOx 0.597432
CcO 1.738233
PM 10 0.039952

- Activity Emissions [Test Cell part]:

Pollutant Emissions Per Year (TONs)
VOC 0.091225
SO« 0.029440
NOx 0.518551
Co 1.707078
PM 10 0.038393

44.2 Aircraft & Engines

44.2.1 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:

Trim Test

T-7As, Increase Trim Test and Test Cell for 19 New Aircraft

Pollutant Emissions Per Year (TONS)
PM 2.5 0.070258
Pb 0.000000
NHs 0.000000
COze 197.7

& APU) part]:

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.035800
Pb 0.000000
NH3 0.000000
COze 108.7
Pollutant Emissions Per Year (TONSs)
PM 2.5 0.034458
Pb 0.000000
NH3 0.000000
COze 89.0
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44.2.2 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.

44.3 Flight Operations
44.3.1 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:

R, OOoORKr

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 6.8
Takeoff [Military] (mins): 0.25
Takeoff [After Burn] (mins): 0.25
Climb Out [Intermediate] (mins): 14
Approach [Approach] (mins): 4
Taxi/ldle In [Idle] (mins): 4.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

44.3.2 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 (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_INn + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF
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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)
AEMcLimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (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/10001b 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 = AEMarproacH + AEMcLimeouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveouT: 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

AEPSpoL: 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
AEtrim = AEPS pLe + AEPSaprroacH + AEPS|nTermEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

44.4 Auxiliary Power Unit (APU)

44.4.1 Auxiliary Power Unit (APU) Assumptions
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- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

44.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

Cco

PM 10

PM 2.5

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

44.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

445 Aircraft Engine Test Cell

44.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell

Total Number of Aircraft Engines Tested Annually:

- Default Settings Used: No

- Annual Run-ups / Test Durations

Annual Run-ups (Per Aircraft Engine):

Idle Duration (mins):
Approach Duration (mins):
Intermediate Duration (mins):
Military Duration (mins):
After Burner Duration (mins):

1
0
1
0
8
2

2

44.5.2 Aircraft Engine Test Cell Emission Factor(s)

- See Aircraft & Engines Emission Factor(s)

44.5.3 Aircraft Engine Test Cell Formula(s)

19

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONS)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU /2000

TestCellPSpor: Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONS)

TD: Test Duration (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 (1b/1000Ib fuel)

NE: Total Number of Engines (For All Aircraft)
ARU: Annual Run-ups (Per Aircraft Engine)
2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPS\ntermvepiate + TestCellPSmiLitary +
TestCellPSarrerBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
TestCellPSintermepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSartersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONS)

45, Aircraft

45.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove
- Activity Location
County:  Bexar; Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-38s, Removal of Trim Test and Test Cell for 21 Removed Aircraft

- Activity Description:
Starting in 2028, Decrease Trim Test and Test Cell for 21 removed T-38 aircraft.

- Activity Start Date
Start Month: 1
Start Year: 2028

- Activity End Date

Indefinite: Yes

End Month: N/A

End Year: N/A
- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)

VOoC -0.402956 PM 25 -0.040206
SOx -0.098570 Pb 0.000000
NOy -0.287338 NHs 0.000000
Co -5.118328 CO2e -297.9
PM 10 -0.108243

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
| Pollutant | Emissions Per Year (TONs) | Pollutant | Emissions Per Year (TONs) |
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VOC -0.191977 PM 2.5 -0.018099
SOx -0.049812 Pb 0.000000
NOx -0.141822 NH3 0.000000
Co -2.533301 CO2e -150.6
PM 10 -0.053002
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)

VOC -0.210979 PM 2.5 -0.022107
SO« -0.048758 Pb 0.000000
NOx -0.145517 NHs 0.000000
Co -2.585027 CO2e -147.4
PM 10 -0.055241
45.2 Aircraft & Engines
45.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
45.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx (60) PM 10 PM 2.5 COqe

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
45.3 Flight Operations
45.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 2

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 3

- Default Settings Used:

- Flight Operations TIMs (Time In Mode)

No

Taxi/ldle Out [Idle] (mins):

6.8
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Takeoff [Military] (mins): 0.25

Takeoff [After Burn] (mins): 0.25
Climb Out [Intermediate] (mins): 14
Approach [Approach] (mins): 4
Taxi/ldle In [Idle] (mins): 4.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

45.3.2 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 (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/10001b 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
AELt0o = AEMipLe In + AEMipLe out + AEMapproacH + AEMcLimsout + AEMTakeOFF

AE_T10: Aircraft Emissions (TONSs)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONs)
AEMipLe out: Aircraft Emissions for Idle-Out Mode (TONSs)
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 (1b/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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- Aircraft Emissions for TGOs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

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

- 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

FC: Fuel Flow Rate (Ib/hr)

1000: Conversion Factor pounds to 1000pounds

EF: Emission Factor (1b/10001b 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)
AEPSpLe: Aircraft Emissions for Idle Power Setting (TONS)
AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
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 (TONSs)
45.4 Auxiliary Power Unit (APU)
45.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

45.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | FuelFlow | VOC | SO« | NOx | €O [ PM10 | PM25 | COze |

45.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpo. / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
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LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

45.5 Aircraft Engine Test Cell
45.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 42

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine): 3
Idle Duration (mins): 0
Approach Duration (mins): 12
Intermediate Duration (mins): 0
Military Duration (mins): 8
After Burner Duration (mins): 2

45.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
45.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONS)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU /2000

TestCellPSpo: Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
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: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +
TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSaprroacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONSs)
TestCellPSintermepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONS)

46. Aircraft
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46.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location
County:  Bexar

Regulatory Area(s):

- Activity Title:

San Antonio, TX

- Activity Description:

Starting in 2028, Increase Trim Test and Test Cell for 14 new T-7A aircraft.

- Activity Start Date

Start Month: 1
Start Year: 2028
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

T-7As, Increase Trim Test and Test Cell for 14 New Aircraft

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC 0.147976 PM 2.5 0.051769
SOx 0.048190 Pb 0.000000
NOy 0.822303 NHs 0.000000
Co 2.538650 CO2e 145.7
PM 10 0.057728
- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOoC 0.080757 PM 2.5 0.026379
SOx 0.026497 Pb 0.000000
NOy 0.440213 NHs 0.000000
Co 1.280804 CO.e 80.1
PM 10 0.029438
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC 0.067218 PM 2.5 0.025390
SOx 0.021693 Pb 0.000000
NOx 0.382090 NH3 0.000000
Cco 1.257847 CO-e 65.6
PM 10 0.028290

46.2 Aircraft & Engines

46.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation: T-7A
Engine Model: F404-GE-102
Primary Function: Trainer
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Aircraft has After burn: Yes
Number of Engines: 1

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

46.2.2 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.

46.3 Flight Operations
46.3.1 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:

P OORKR

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 6.8
Takeoff [Military] (mins): 0.25
Takeoff [After Burn] (mins): 0.25
Climb Out [Intermediate] (mins): 14
Approach [Approach] (mins): 4
Taxi/ldle In [Idle] (mins): 4.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

46.3.2 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
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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_L10 = AEMipLe iIn + AEMipLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTAKEOFF

AE_1o: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe out: Aircraft Emissions for Idle-Out Mode (TONS)
AEMapproact: 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

AEMpoL: 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

AETtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveouT: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

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

AEPSnTermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)

46.4 Auxiliary Power Unit (APU)

46.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

46.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

Cco

PM 10

PM 2.5

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

46.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

46.5 Aircraft Engine Test Cell

46.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell

Total Number of Aircraft Engines Tested Annually:

- Default Settings Used: No

- Annual Run-ups / Test Durations

Annual Run-ups (Per Aircraft Engine):

Idle Duration (mins):
Approach Duration (mins):
Intermediate Duration (mins):
Military Duration (mins):
After Burner Duration (mins):

1
0
1
0
8
2

2

46.5.2 Aircraft Engine Test Cell Emission Factor(s)

- See Aircraft & Engines Emission Factor(s)

14
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46.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU /2000

TestCellPSpoL: Aircraft Engine Test Cell 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: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +
TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONSs)
TestCellPSintervepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSartersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONS)

47. Aircraft

47.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-38s, Removal of Trim Test and Test Cell for 7 Removed Aircraft

- Activity Description:

Starting in 2029, Decrease Trim Test and Test Cell for 7 removed T-38 aircraft.
- Activity Start Date

Start Month: 1

Start Year: 2029

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:
| Pollutant | Emissions Per Year (TONs)

Pollutant | Emissions Per Year (TONs) |
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VOC -0.706977 PM 2.5 -0.073407
SOx -0.165199 Pb 0.000000
NOx -0.490753 NH3 0.000000
Co -8.722610 CO2e -499.3
PM 10 -0.186022
- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)
VOC -0.063992 PM 2.5 -0.006033
SO« -0.016604 Pb 0.000000
NOx -0.047274 NH3 0.000000
Cco -0.844434 CO2e -50.2
PM 10 -0.017667
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)

VOC -0.642984 PM 2.5 -0.067374
SO« -0.148595 Pb 0.000000
NOx -0.443479 NH3 0.000000
6{0) -7.878176 CO2e -449.1
PM 10 -0.168354
47.2 Aircraft & Engines
47.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
47.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx Cco PM 10 PM 2.5 COze

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
47.3 Flight Operations
47.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 7
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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): 12.8
Takeoff [Military] (mins): 0.2
Takeoff [After Burn] (mins): 0.2
Climb Out [Intermediate] (mins): 0.9
Approach [Approach] (mins): 3.8
Taxi/ldle In [Idle] (mins): 6.4

- Trim Test
Idle (mins): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

47.3.2 Flight Operations Formula(s)

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

AEMpor: 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/10001b 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
AELto = AEMipLe N + AEMipLE out + AEMaprroacH + AEMcLiveout + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe_n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for Idle-Out Mode (TONSs)
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

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

w o 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)
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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 (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)
AEMcLiveouT: 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

AEPSpoL: 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
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\ntermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

47.4 Auxiliary Power Unit (APU)

47.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

47.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |
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47.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpo. / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

47.5 Aircraft Engine Test Cell
47.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 128

- Default Settings Used: Yes

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine): 3 (default)

Idle Duration (mins): 0 (default)
Approach Duration (mins): 12 (default)
Intermediate Duration (mins): 0 (default)
Military Duration (mins): 8 (default)
After Burner Duration (mins): 2 (default)

47.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
47.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000

TestCellPSpor: Aircraft Engine Test Cell 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: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +
TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPS;pe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSaprroacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
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TestCellPSintervepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONSs)

48. Aircraft

48.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:  Bexar
Regulatory Area(s):

- Activity Title:

- Activity Description:

Starting in 2030, Decrease Trim Test and Test Cell for 5 removed T-38 aircraft.

- Activity Start Date
Start Month: 1
Start Year: 2030

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

San Antonio, TX

Remove

T-38s, Removal of Trim Test and Test Cell for 5 Removed Aircraft

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOoC -0.095942 PM 2.5 -0.009573
SOx -0.023469 Pb 0.000000
NOy -0.068414 NHs 0.000000
Co -1.218650 CO2e -70.9
PM 10 -0.025772
- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC -0.045709 PM 2.5 -0.004309
SOx -0.011860 Pb 0.000000
NOx -0.033767 NH3 0.000000
Co -0.603167 CO2e -35.8
PM 10 -0.012620
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOoC -0.050233 PM 2.5 -0.005264
SOx -0.011609 Pb 0.000000
NOy -0.034647 NHs 0.000000
Co -0.615483 CO2e -35.1
PM 10 -0.013153

48.2 Aircraft & Engines
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48.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

48.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx CO PM 10 PM 2.5 COqe

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
48.3 Flight Operations
48.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 5

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 3

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 12.8
Takeoff [Military] (mins): 0.2
Takeoff [After Burn] (mins): 0.2
Climb Out [Intermediate] (mins): 0.9
Approach [Approach] (mins): 3.8
Taxi/ldle In [Idle] (mins): 6.4

Per the Air Emissions Guide for Air Force Maobile 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): 0
Approach (mins): 4.97
Intermediate (Mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04
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48.3.2 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_INn + AEMipLe_ ouT + AEMapprroacH + 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)
AEMrakeore: 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 (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 TGOSs per Year
AEtco = AEMapproacH + AEMcLiveouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (lb/hr)

1000: Conversion Factor pounds to 1000pounds
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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

AEtrim = AEPSpLe + AEPSaprroacH + AEPS|nTeErMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

48.4 Auxiliary Power Unit (APU)
48.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation
per Aircraft for Each LTO Source?

Manufacturer

48.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

\ Designation | Fuel Flow | VOC | SOx | NOx | coO

| PM10 | PM25 | COz |

48.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

48.5 Aircraft Engine Test Cell
48.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 10

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine): 3
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Idle Duration (mins): 0
Approach Duration (mins): 12
Intermediate Duration (mins): 0
Military Duration (mins): 8
After Burner Duration (mins): 2

48.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
48.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000

TestCellPSpo: Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)

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: Total Number of Engines (For All Aircraft)
ARU: Annual Run-ups (Per Aircraft Engine)
2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year

TestCell = TestCellPS pLe + TestCellPSapproacH + TestCellPSintermvepiate + TestCellPSyiLitary +

TestCellPSarTerBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)
TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)

TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
TestCellPSintervepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSartersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONSs)

49. Aircraft

49.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-38s, Removal of Trim Test and Test Cell for 14 Removed Aircraft

- Activity Description:
Starting in 2031, Decrease Trim Test and Test Cell for 14 removed T-38 aircraft.

- Activity Start Date
Start Month: 1
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Start Year:

- Activity End Date

Indefinite:
End Month:
End Year:

2031

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)
VOC -0.268637 PM 2.5 -0.026804
SOx -0.065713 Pb 0.000000
NOx -0.191559 NH3 0.000000
6{0) -3.412219 CO2e -198.6
PM 10 -0.072162
- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC -0.127985 PM 2.5 -0.012066
SOx -0.033208 Pb 0.000000
NOx -0.094548 NH3 0.000000
Co -1.688868 CO2e -100.4
PM 10 -0.035335
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOoC -0.140653 PM 2.5 -0.014738
SO« -0.032505 Pb 0.000000
NOx -0.097011 NH3 0.000000
Co -1.723351 CO2e -98.2
PM 10 -0.036827
49.2 Aircraft & Engines
49.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine
Aircraft Designation: T-38C
Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2
- Aircraft & Engine Surrogate
Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
49.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)
Fuel Flow VOC SO« NOx CO PM 10 PM 2.5 CO2e
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
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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

49.3 Flight Operations
49.3.1 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:

WOOoOrRr

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 12.8
Takeoff [Military] (mins): 0.2
Takeoff [After Burn] (mins): 0.2
Climb Out [Intermediate] (mins): 0.9
Approach [Approach] (mins): 3.8
Taxi/ldle In [Idle] (mins): 6.4

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): 0
Approach (mins): 4.97
Intermediate (mins): 10.45
Military (mins): 6.14
AfterBurn (mins): 2.04

49.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMepoL = (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 (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 = AEMipLe_In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTaKeEOFF

AE_to: Aircraft Emissions (TONS)
AEMpLe_n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for Idle-Out Mode (TONSs)
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AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
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

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 (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)
AEMcLiveouT: 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

AEPSpoL: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSiNTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)

AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)

AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)
49.4 Auxiliary Power Unit (APU)

49.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes
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- Auxiliary Power Unit (APU) (default)

Number of APU
per Aircraft

Operation Hours
for Each LTO

Exempt
Source?

Designation

Manufacturer

49.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

\ Designation

| Fuel Flow | voOC |

SOx | Nox | co

| PM10 | PM25 | COzx |

49.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

49.5 Aircraft Engine Test Cell

49.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell

Total Number of Aircraft Engines Tested Annually: 28

- Default Settings Used: No

- Annual Run-ups / Test Durations

Annual Run-ups (Per Aircraft Engine):

Idle Duration (mins):
Approach Duration (mins):
Intermediate Duration (mins):
Military Duration (mins):
After Burner Duration (mins):

3
0
1
0
8
2

2

49.5.2 Aircraft Engine Test Cell Emission Factor(s)

- See Aircraft & Engines Emission Factor(s)

49.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000

TestCellPSpoL: Aircraft Engine Test Cell 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: Total Number of Engines (For All Aircraft)
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ARU: Annual Run-ups (Per Aircraft Engine)
2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year

TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPS\ntermvepiate + TestCellPSyiLitary +

TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONSs)

TestCellPS;pLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
TestCellPSintervepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONSs)

50. Personnel

50.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title: 2023 Increase 303 Personnel INDEFINITE
- Activity Description:
- Activity Start Date
Start Month: 1
Start Year: 2023

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC 0.620085 PM 2.5 0.011378
SOx 0.004562 Pb 0.000000
NOx 0.528932 NHs 0.041964
Cco 7.305354 COse 668.7
PM 10 0.013181

50.2 Personnel Assumptions

- Number of Personnel

Active Duty Personnel: 303
Civilian Personnel: 0
Support Contractor Personnel: 0

Air National Guard (ANG) Personnel: 0
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Reserve Personnel:

- Default Settings Used:

Yes

- Average Personnel Round Trip Commute (mile):

- Personnel Work Schedule
Active Duty Personnel:
Civilian Personnel:
Support Contractor Personnel:

Air National Guard (ANG) Personnel:

Reserve Personnel:

20 (default)

5 Days Per Week (default)
5 Days Per Week (default)
5 Days Per Week (default)
4 Days Per Week (default)
4 Days Per Month (default)

50.3 Personnel On Road Vehicle Mixture

- On Road Vehicle Mixture (%0)

LDGV LDGT HDGV LDDV LDDT HDDV MC
POVs 37.55 60.32 0 0.03 0.2 0 1.9
GOVs 54.49 37.73 4.67 0 0 311 0
50.4 Personnel Emission Factor(s)
- On Road Vehicle Emission Factors (grams/mile)

VOC SOx NOx (6{0) PM10 | PM25 Pb NHs CO2e

LDGV | 000.265 | 000.002 | 000.200 | 003.208 | 000.006 | 000.005 000.023 | 00325.859
LDGT 000.340 | 000.003 | 000.357 | 004.561 | 000.008 | 000.007 000.024 | 00421.180
HDGV | 000.737 | 000.005 | 000.984 | 015.455 | 000.018 | 000.016 000.045 | 00783.227
LDDV | 000.095 | 000.003 | 000.134 | 002.768 | 000.004 | 000.004 000.008 | 00318.007
LDDT 000.236 | 000.004 | 000.383 | 004.740 | 000.007 | 000.006 000.008 | 00451.951
HDDV | 000.440 | 000.013 | 004.473 | 001.638 | 000.165 | 000.152 000.028 | 01512.371
MC 002.730 | 000.003 | 000.697 | 012.599 | 000.026 | 000.023 000.054 | 00395.818

50.5 Personnel Formula(s)

- Personnel Vehicle Miles Travel for Work Days per Year
VMTp=NP * WD * AC

VMTp: Personnel Vehicle Miles Travel (miles/year)

NP: Number of Personnel
WD: Work Days per Year
AC: Average Commute (miles)

- Total Vehicle Miles Travel per Year
VMT+ota = VMTap + VMTc + VMTsc + VMTang + VMT arrc

VMTrow: Total Vehicle Miles Travel (miles)
VMTap: Active Duty Personnel Vehicle Miles Travel (miles)
VMTc: Civilian Personnel Vehicle Miles Travel (miles)
VMTsc: Support Contractor Personnel Vehicle Miles Travel (miles)
VMTanc: Air National Guard Personnel Vehicle Miles Travel (miles)
VMTarrc: Reserve Personnel Vehicle Miles Travel (miles)

- Vehicle Emissions per Year
VeoL = (VMTro * 0.002205 * EFpoL * VM) / 2000
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Vpor: Vehicle Emissions (TONS)

VMTro: Total Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds
EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Personnel On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

51. Heating

51.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location

County: Bexar

Regulatory Area(s):  San Antonio, TX

- Activity Title: 2023 Heating for Buildings INDEFINITE
- Activity Description:
- Activity Start Date

Start Month: 1

Start Year: 2023

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONSs)
VOC 0.028510 PM 2.5 0.039395
SO« 0.003110 Pb 0.000000
NOy 0.518357 NH3 0.000000
CO 0.435420 CO2e 624.0
PM 10 0.039395

51.2 Heating Assumptions

- Heating
Heating Calculation Type: Heat Energy Requirement Method
- Heat Energy Requirement Method
Area of floorspace to be heated (ft?): 100885
Type of fuel: Natural Gas
Type of boiler/furnace:
Heat Value (MMBtu/ft3): 0.00105
Energy Intensity (MMBtu/ft?): 0.1079

- Default Settings Used: Yes

Industrial (10 - 250 MMBtu/hr)
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- Boiler/Furnace Usage
Operating Time Per Year (hours): 900 (default)
51.3 Heating Emission Factor(s)

- Heating Emission Factors (1b/1000000 scf)

VOC SOx NOx (6{0) PM 10 PM 2.5 Pb

NH3 COze

5.5 0.6 100 84 7.6 7.6

120390

51.4 Heating Formula(s)

- Heating Fuel Consumption ft® per Year
FCher= HA * EI / HV / 1000000

FCrer: Fuel Consumption for Heat Energy Requirement Method
HA: Area of floorspace to be heated (ft?)

El: Energy Intensity Requirement (MMBtu/ft?)

HV: Heat Value (MMBTU/ft®)

1000000: Conversion Factor

- Heating Emissions per Year
HEPOL: FC * EFPOL / 2000

HEpoL: Heating Emission Emissions (TONSs)
FC: Fuel Consumption

EFpoL: Emission Factor for Pollutant

2000: Conversion Factor pounds to tons

52. Construction / Demolition

52.1 General Information & Timeline Assumptions
- Activity Location

County:  Bexar

Regulatory Area(s):  San Antonio, TX

- Activity Title:  Construction and Demolition

- Activity Description:

- Activity Start Date

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

- Activity Emissions:

Pollutant

Total Emissions (TONSs)

VOC

0.526940

Pollutant

Total Emissions (TONS)

PM 2.5

0.094714
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SOx 0.005198 Pb 0.000000
NOx 2.123360 NHs 0.001988
Cco 2.303931 COze 506.5
PM 10 3.635660

52.1 Site Grading Phase
52.1.1 Site Grading Phase Timeline Assumptions

- Phase Start Date
Start Month: 1
Start Quarter: 1
Start Year: 2022

- Phase Duration
Number of Month: 1
Number of Days: 0

52.1.2 Site Grading Phase Assumptions

- General Site Grading Information
Area of Site to be Graded (ft?): 322910
Amount of Material to be Hauled On-Site (yd®): 0
Amount of Material to be Hauled Off-Site (yd®): 0

- Site Grading Default Settings
Default Settings Used: Yes
Average Day(s) worked per week: 5 (default)

- Construction Exhaust idefaulti

Graders Composite

Other Construction Equipment Composite
Rubber Tired Dozers Composite
Tractors/Loaders/Backhoes Composite

N[
~ |0 ||

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

POVs 0 0 0 0 0 100.00 0

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

- Worker Trips Vehicle Mixture (%

POVs 50.00 50.00 0 0 0 0 0

52.1.3 Site Grading Phase Emission Factor(s)
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- Construction Exhaust Emission Factors (Ib/hour) (default)

Graders Composite

VOC SO« NOx CO PM 10 PM 2.5 CH4 CO2e
Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92
Other Construction Equipment Composite

VOC SO« NOx CO PM 10 PM 2.5 CH4 CO2e
Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61
Rubber Tired Dozers Composite

VOC SO« NOx CO PM 10 PM 25 CH4 CO2e
Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51
Tractors/Loaders/Backhoes Composite

VOC SO« NOx CO PM 10 PM 25 CH4 CO2e
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile)

VOC SO« NOx CO PM10 | PM25 Pb NH3 COe

LDGV 000.265 | 000.002 | 000.200 | 003.208 | 000.006 | 000.005 000.023 | 00325.859
LDGT 000.340 | 000.003 | 000.357 | 004.561 | 000.008 | 000.007 000.024 | 00421.180
HDGV | 000.737 | 000.005 | 000.984 | 015.455 | 000.018 | 000.016 000.045 | 00783.227
LDDV 000.095 | 000.003 | 000.134 | 002.768 | 000.004 | 000.004 000.008 | 00318.007
LDDT 000.236 | 000.004 | 000.383 | 004.740 | 000.007 | 000.006 000.008 | 00451.951
HDDV | 000.440 | 000.013 | 004.473 | 001.638 | 000.165 | 000.152 000.028 | 01512.371
MC 002.730 | 000.003 | 000.697 | 012.599 | 000.026 | 000.023 000.054 | 00395.818

52.1.4 Site Grading Phase Formula(s)

- Fugitive Dust Emissions per Phase
PM10rp = (20 * ACRE * WD) / 2000

PM10gp: Fugitive Dust PM 10 Emissions (TONSs)

20: Conversion Factor Acre Day to pounds (20 Ib / 1 Acre Day)

ACRE: Total acres (acres)

WD: Number of Total Work Days (days)

2000: Conversion Factor pounds to tons

- Construction Exhaust Emissions per Phase

CEEpoL = (NE * WD * H * EFpor) / 2000

CEEpoL: Construction Exhaust Emissions (TONS)
NE: Number of Equipment

WD: Number of Total Work Days (days)

H: Hours Worked per Day (hours)
EFpoL: Emission Factor for Pollutant (Ib/hour)
2000: Conversion Factor pounds to tons

- Vehicle Exhaust Emissions per Phase
VMTve = (HAonsite + HAofrsite) * (1 / HC) * HT

VMTve: Vehicle Exhaust Vehicle Miles Travel (miles)

HAonsie: Amount of Material to be Hauled On-Site (yd®)
HAottsie: Amount of Material to be Hauled Off-Site (yd®)
HC: Average Hauling Truck Capacity (yd®)

(1/HC): Conversion Factor cubic yards to trips (1 trip / HC yd®)

HT: Average Hauling Truck Round Trip Commute (mile/trip)

E5-200




VeoL = (VMTve * 0.002205 * EFpoL * VM) / 2000

Vpor: Vehicle Emissions (TONS)

VMTve: Vehicle Exhaust Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds

EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Vehicle Exhaust On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

- Worker Trips Emissions per Phase
VMTwr = WD * WT * 1.25 * NE

VMTwr: Worker Trips Vehicle Miles Travel (miles)

WD: Number of Total Work Days (days)

WT: Average Worker Round Trip Commute (mile)

1.25: Conversion Factor Number of Construction Equipment to Number of Works
NE: Number of Construction Equipment

VeoL = (VMTwr * 0.002205 * EFpoL * VM) / 2000

VpoL: Vehicle Emissions (TONS)

VMTwr: Worker Trips Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds
EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Worker Trips On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

52.2 Trenching/Excavating Phase

52.2.1 Trenching / Excavating Phase Timeline Assumptions

- Phase Start Date
Start Month: 2
Start Quarter: 1
Start Year: 2022

- Phase Duration
Number of Month: 1
Number of Days: 0

52.2.2 Trenching / Excavating Phase Assumptions

- General Trenching/Excavating Information
Area of Site to be Trenched/Excavated (ft?): 33000
Amount of Material to be Hauled On-Site (yd®): 0
Amount of Material to be Hauled Off-Site (yd®): 0

- Trenching Default Settings
Default Settings Used: Yes
Average Day(s) worked per week: 5 (default)

- Construction Exhaust (default)

Equipment Name Number Of Hours Per Day
Equipment
Excavators Composite 2 8
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Other General Industrial Equipmen Composite 1 8
Tractors/Loaders/Backhoes Composite 1 8
- Vehicle Exhaust
Average Hauling Truck Capacity (yd®): 20 (default)
Average Hauling Truck Round Trip Commute (mile): 20 (default)
- Vehicle Exhaust Vehicle Mixture (%
POVs 0 0 0 100.00 0
- Worker Trips
Average Worker Round Trip Commute (mile): 20 (default)
- Worker Trips Vehicle Mixture (%
POVs 50.00 50.00 0 0 0 0

52.2.3 Trenching / Excavating Phase Emission Factor(s)

- Construction Exhaust Emission Factors ilb/houri idefaulti

VOC

SO«

NOx

COo

PM 10

PM 2.5

CHs4

CO2e

Emission Factors

0.0806

VOC

0.0014

SOx

0.4657

NOx

0.5731

Cco

0.0217

PM 10

0.0217

PM 2.5

0.0072

CHa4

132.92

COq2e

Emission Factors

0.0507

VOC

0.0012

SOx

0.2785

NOx

0.3488

Cco

0.0105

PM 10

0.0105

PM 2.5

0.0045

CHa4

122.61

COq2e

Emission Factors

0.1919

VOC

0.0024

SO«

1.3611

NOx

0.7352

Cco

0.0536

PM 10

0.0536

PM 2.5

0.0173

CHa4

239.51

COq2e

Emission Factors

0.0383

0.0007

0.2301

0.3598

0.0095

0.0095

0.0034

66.884

- Vehicle Exhaust & Worker Triis Emission Factors iﬁrams/milei

LDGV 000.265 | 000.002 | 000.200 | 003.208 | 000.006 | 000.005 000.023 | 00325.859
LDGT 000.340 | 000.003 | 000.357 | 004.561 | 000.008 | 000.007 000.024 | 00421.180
HDGV 000.737 | 000.005 | 000.984 | 015.455 | 000.018 | 000.016 000.045 | 00783.227
LDDV 000.095 | 000.003 | 000.134 | 002.768 | 000.004 | 000.004 000.008 | 00318.007
LDDT 000.236 | 000.004 | 000.383 | 004.740 | 000.007 | 000.006 000.008 | 00451.951
HDDV 000.440 | 000.013 | 004.473 | 001.638 | 000.165 | 000.152 000.028 | 01512.371
MC 002.730 | 000.003 | 000.697 | 012.599 | 000.026 | 000.023 000.054 | 00395.818

52.2.4 Trenching / Excavating Phase Formula(s)

- Fugitive Dust Emissions per Phase
PM10gp = (20 * ACRE * WD) / 2000

PM10gp: Fugitive Dust PM 10 Emissions (TONS)
20: Conversion Factor Acre Day to pounds (20 Ib / 1 Acre Day)
ACRE: Total acres (acres)

WD: Number of Total Work Days (days)
2000: Conversion Factor pounds to tons
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- Construction Exhaust Emissions per Phase
CEEpoL = (NE * WD * H * EFpo.) / 2000

CEEpoL: Construction Exhaust Emissions (TONSs)
NE: Number of Equipment

WD: Number of Total Work Days (days)

H: Hours Worked per Day (hours)

EFpoL: Emission Factor for Pollutant (Ib/hour)
2000: Conversion Factor pounds to tons

- Vehicle Exhaust Emissions per Phase
VMTve = (HAonsite + HAofrsite) * (1 / HC) * HT

VMTve: Vehicle Exhaust Vehicle Miles Travel (miles)

HAonsie: Amount of Material to be Hauled On-Site (yd®)
HAossie: Amount of Material to be Hauled Off-Site (yd3)

HC: Average Hauling Truck Capacity (yd®)

(1/HC): Conversion Factor cubic yards to trips (1 trip / HC yd?®)
HT: Average Hauling Truck Round Trip Commute (mile/trip)

Vpo|_ = (VMTVE *0.002205 * EFpoL * VM) /2000

VeoL: Vehicle Emissions (TONS)

VMTve: Vehicle Exhaust Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds

EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Vehicle Exhaust On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

- Worker Trips Emissions per Phase
VMTwr = WD * WT *1.25 * NE

VMTwr: Worker Trips Vehicle Miles Travel (miles)

WD: Number of Total Work Days (days)

WT: Average Worker Round Trip Commute (mile)

1.25: Conversion Factor Number of Construction Equipment to Number of Works
NE: Number of Construction Equipment

VeoL = (VMTwr * 0.002205 * EFpoL * VM) / 2000

VpoL: Vehicle Emissions (TONSs)

VMTve: Worker Trips Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds
EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Worker Trips On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

52.3 Building Construction Phase
52.3.1 Building Construction Phase Timeline Assumptions
- Phase Start Date

Start Month: 3
Start Quarter: 1
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Start Year: 2022

- Phase Duration
Number of Month: 10
Number of Days: 0

52.3.2 Building Construction Phase Assumptions

- General Building Construction Information
Building Category: Office or Industrial
Area of Building (ft?): 101000
Height of Building (ft): 12
Number of Units: N/A

- Building Construction Default Settings
Default Settings Used: Yes
Average Day(s) worked per week: 5 (default)

- Construction Exhaust idefaulti

Cranes Composite

Forklifts Composite

Generator Sets Composite
Tractors/Loaders/Backhoes Composite
Welders Composite

Wk (R[N~
||| |

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

- Vehicle Exhaust Vehicle Mixture (%

POVs 0 0 0 0 0 100.00 0

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

- Worker Trips Vehicle Mixture (%

POVs 50.00 50.00 0 0 0 0 0

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

- Vendor Trips Vehicle Mixture (%

POVs 0 0 0 0 0 100.00 0

52.3.3 Building Construction Phase Emission Factor(s)
- Construction Exhaust Emission Factors (Ib/hour) (default

VOC SO« NOx Cco PM 10 PM 2.5 CH4 COze
Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81
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VOC SO« NOx CO PM 10 PM 25 CH4 COqe
Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457
Generator Sets Composite

VOC SO« NOx CO PM 10 PM 25 CH4 COze
Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069
Tractors/Loaders/Backhoes Composite

VOC SOx NOx CO PM 10 PM 25 CH4 COze
Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884
Welders Composite

VOC SOx NOx CO PM 10 PM 25 CH4 COze
Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile)

VOC SO« NOx CcO PM 10 PM 25 Pb NHs COe

LDGV 000.265 | 000.002 | 000.200 | 003.208 | 000.006 | 000.005 000.023 | 00325.859
LDGT 000.340 | 000.003 | 000.357 | 004.561 | 000.008 | 000.007 000.024 | 00421.180
HDGV | 000.737 | 000.005 | 000.984 | 015.455 | 000.018 | 000.016 000.045 | 00783.227
LDDV 000.095 | 000.003 | 000.134 | 002.768 | 000.004 | 000.004 000.008 | 00318.007
LDDT 000.236 | 000.004 | 000.383 | 004.740 | 000.007 | 000.006 000.008 | 00451.951
HDDV | 000.440 | 000.013 | 004.473 | 001.638 | 000.165 | 000.152 000.028 | 01512.371
MC 002.730 | 000.003 | 000.697 | 012.599 | 000.026 | 000.023 000.054 | 00395.818

52.3.4 Building Construction Phase Formula(s)

- Construction Exhaust Emissions per Phase

CEEpoL = (NE * WD * H * EFpoL) / 2000

CEEpoL: Construction Exhaust Emissions (TONS)

NE: Number of Equipment
WD: Number of Total Work Days (days)

H: Hours Worked per Day (hours)
EFpoL: Emission Factor for Pollutant (Ib/hour)

2000: Conversion Factor pounds to tons

- Vehicle Exhaust Emissions per Phase
VMTve = BA* BH * (0.42/1000) * HT

VMTve: Vehicle Exhaust Vehicle Miles Travel (miles)
BA: Area of Building (ft?)

BH: Height of Building (ft)

(0.42 / 1000): Conversion Factor ft3 to trips (0.42 trip / 1000 ft°)
HT: Average Hauling Truck Round Trip Commute (mile/trip)

Vpo|_ = (VMTVE *0.002205 * EFPOL * VM) / 2000

VpoL: Vehicle Emissions (TONSs)
VMTve: Vehicle Exhaust Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds

EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Worker Trips On Road Vehicle Mixture (%)

2000: Conversion Factor pounds to tons

- Worker Trips Emissions per Phase

VMTwr = WD * WT *1.25 * NE
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VMTwr: Worker Trips Vehicle Miles Travel (miles)

WD: Number of Total Work Days (days)

WT: Average Worker Round Trip Commute (mile)

1.25: Conversion Factor Number of Construction Equipment to Number of Works
NE: Number of Construction Equipment

VeoL = (VMTwr * 0.002205 * EFpoL * VM) / 2000

VpoL: Vehicle Emissions (TONS)

VMTwr: Worker Trips Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds
EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Worker Trips On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

- Vender Trips Emissions per Phase
VMTyr = BA*BH * (0.38/1000) * HT

VMTyr: Vender Trips Vehicle Miles Travel (miles)

BA: Area of Building (ft?)

BH: Height of Building (ft)

(0.38/1000): Conversion Factor ft3 to trips (0.38 trip / 1000 ft°)
HT: Average Hauling Truck Round Trip Commute (mile/trip)

Vpo|_ = (VMTVT *0.002205 * EFpoL * VM) /2000

VpoL: Vehicle Emissions (TONSs)

VMTvr: Vender Trips Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds
EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Worker Trips On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

52.4 Architectural Coatings Phase
52.4.1 Architectural Coatings Phase Timeline Assumptions
- Phase Start Date
Start Month: 12
Start Quarter: 1
Start Year: 2022
- Phase Duration
Number of Month: 1
Number of Days: 0
52.4.2 Architectural Coatings Phase Assumptions

- General Architectural Coatings Information

Building Category: Non-Residential
Total Square Footage (ft?): 15200
Number of Units: N/A

- Architectural Coatings Default Settings
Default Settings Used: Yes
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Average Day(s) worked per week:

- Worker Trips
Average Worker Round Trip Commute (mile):

- Worker Trips Vehicle Mixture (%)

5 (default)

20 (default)

LDGV LDGT HDGV LDDV LDDT HDDV MC

POVs 50.00 50.00 0 0 0 0 0
52.4.3 Architectural Coatings Phase Emission Factor(s)
- Worker Trips Emission Factors (grams/mile)

VOC SO« NOx (60) PM10 | PM25 Pb NHs COze
LDGV 000.265 | 000.002 | 000.200 | 003.208 | 000.006 | 000.005 000.023 | 00325.859
LDGT 000.340 | 000.003 | 000.357 | 004.561 | 000.008 | 000.007 000.024 | 00421.180
HDGV | 000.737 | 000.005 | 000.984 | 015.455 | 000.018 | 000.016 000.045 | 00783.227
LDDV 000.095 | 000.003 | 000.134 | 002.768 | 000.004 | 000.004 000.008 | 00318.007
LDDT 000.236 | 000.004 | 000.383 | 004.740 | 000.007 | 000.006 000.008 | 00451.951
HDDV 000.440 | 000.013 | 004.473 | 001.638 | 000.165 | 000.152 000.028 | 01512.371
MC 002.730 | 000.003 | 000.697 | 012.599 | 000.026 | 000.023 000.054 | 00395.818

52.4.4 Architectural Coatings Phase Formula(s)

- Worker Trips Emissions per Phase
VMTwr = (1 * WT * PA) / 800

VMTwr: Worker Trips Vehicle Miles Travel (miles)

1: Conversion Factor man days to trips ( 1 trip / 1 man * day)

WT: Average Worker Round Trip Commute (mile)

PA: Paint Area (ft?)

800: Conversion Factor square feet to man days (1 ft>/ 1 man * day)

VeoL = (VMTwr * 0.002205 * EFpoL * VM) / 2000

VpoL: Vehicle Emissions (TONS)

VMTwr: Worker Trips Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds
EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Worker Trips On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

- Off-Gassing Emissions per Phase
VOCac = (AB * 2.0 * 0.0116) / 2000.0

VOCac: Architectural Coating VOC Emissions (TONSs)
BA: Area of Building (ft?)
2.0: Conversion Factor total area to coated area (2.0 ft? coated area / total area)

0.0116: Emission Factor (Ib/ft?)
2000: Conversion Factor pounds to tons

52.5 Paving Phase
52.5.1 Paving Phase Timeline Assumptions

- Phase Start Date
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Start Month: 12
Start Quarter: 1
Start Year: 20

- Phase Duration
Number of Month:
Number of Days:

22

1
0

52.5.2 Paving Phase Assumptions

- General Paving Information

Paving Area (ft?):

244000

- Paving Default Settings
Default Settings Used:
Average Day(s) worked per week:

Yes
5 (default)

- Construction Exhaust Idefaulti

Pavers Composite 1 8
Paving Equipment Composite 2 6
Rollers Composite 2 6

- Vehicle Exhaust

Average Hauling Truck Round Trip Commute (mile): 20 (default)
- Vehicle Exhaust Vehicle Mixture (%
POVs 0 0 0 100.00 0
- Worker Trips
Average Worker Round Trip Commute (mile): 20 (default)
- Worker Trips Vehicle Mixture (%
POVs 50.00 50.00 0 0 0

52.5.3 Paving Phase Emission Factor(s)

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

VOC

SO«

NOx

Cco

PM 10

PM 2.5

CHs4

CO2e

Emission Factors

0.0806

VOC

0.0014

SO«

0.4657

NOx

0.5731

Cco

0.0217

PM 10

0.0217

PM 2.5

0.0072

CHs4

132.92

CO2e

Emission Factors

0.0507

VOC

0.0012

SO«

0.2785

NOx

0.3488

Cco

0.0105

PM 10

0.0105

PM 25

0.0045

CHas4

122.61

CO2e

Emission Factors

0.1919

VOC

0.0024

SO«

1.3611

NOx

0.7352

Cco

0.0536

PM 10

0.0536

PM 25

0.0173

CHas4

239.51

CO2e

Emission Factors

0.0383

0.0007

0.2301

0.3598

0.0095

0.0095

0.0034

66.884
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile)
VOC SO« NOx CO PM 10 PM 2.5 Pb NH3 CO.e

LDGV 000.265 | 000.002 | 000.200 | 003.208 | 000.006 | 000.005 000.023 | 00325.859
LDGT 000.340 | 000.003 | 000.357 | 004.561 | 000.008 | 000.007 000.024 | 00421.180
HDGV | 000.737 | 000.005 | 000.984 | 015.455 | 000.018 | 000.016 000.045 | 00783.227
LDDV 000.095 | 000.003 | 000.134 | 002.768 | 000.004 | 000.004 000.008 | 00318.007
LDDT 000.236 | 000.004 | 000.383 | 004.740 | 000.007 | 000.006 000.008 | 00451.951
HDDV | 000.440 | 000.013 | 004.473 | 001.638 | 000.165 | 000.152 000.028 | 01512.371
MC 002.730 | 000.003 | 000.697 | 012.599 | 000.026 | 000.023 000.054 | 00395.818

52.5.4 Paving Phase Formula(s)

- Construction Exhaust Emissions per Phase

CEEpoL = (NE * WD * H * EFpoL) / 2000

CEEpoL: Construction Exhaust Emissions (TONSs)

NE: Number of Equipment
WD: Number of Total Work Days (days)

H: Hours Worked per Day (hours)
EFpoL: Emission Factor for Pollutant (Ib/hour)

2000: Conversion Factor pounds to tons

- Vehicle Exhaust Emissions per Phase

VMTye = PA*0.25* (1/27) * (1/ HC) * HT

VMTve: Vehicle Exhaust Vehicle Miles Travel (miles)
PA: Paving Area (ft?)
0.25: Thickness of Paving Area (ft)
(1/27): Conversion Factor cubic feet to cubic yards (1 yd®/ 27 ft°)
HC: Average Hauling Truck Capacity (yd®)
(1/HC): Conversion Factor cubic yards to trips (1 trip / HC yd?®)
HT: Average Hauling Truck Round Trip Commute (mile/trip)

VpoL = (VMTve * 0.002205 * EFpoL * VM) / 2000

VeoL: Vehicle Emissions (TONSs)

VMTve: Vehicle Exhaust Vehicle Miles Travel (miles)
0.002205: Conversion Factor grams to pounds

EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Vehicle Exhaust On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

- Worker Trips Emissions per Phase
VMTwr = WD * WT * 1.25 * NE

VMTwr: Worker Trips Vehicle Miles Travel (miles)

WD: Number of Total Work Days (days)

WT: Average Worker Round Trip Commute (mile)

1.25: Conversion Factor Number of Construction Equipment to Number of Works
NE: Number of Construction Equipment

VeoL = (VMTwr * 0.002205 * EFpoL * VM) / 2000

Vpor: Vehicle Emissions (TONSs)
VMTve: Worker Trips Vehicle Miles Travel (miles)
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0.002205: Conversion Factor grams to pounds
EFpoL: Emission Factor for Pollutant (grams/mile)
VM: Worker Trips On Road Vehicle Mixture (%)
2000: Conversion Factor pounds to tons

- Off-Gassing Emissions per Phase
VOC; = (2.62 * PA) / 43560

VOCp: Paving VOC Emissions (TONS)
2.62: Emission Factor (Ib/acre)
PA: Paving Area (ft?)

43560: Conversion Factor square feet to acre (43560 ft2 / acre)? / acre)

53. Aircraft

53.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  T-38s, Add 200 TGOs/yr

- Activity Description:
Starting in 2023, Add 200 TGOs/yr

- Activity Start Date
Start Month: 1
Start Year: 2023

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOoC 0.089447
SOy 0.060033
NOx 0.261655
Co 8.330621
PM 10 0.183095

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONSs)
VOC 0.065646
SOx 0.053492
NOy 0.079405
CO 8.291331
PM 10 0.156460

Trim Test

Pollutant Emissions Per Year (TONs)
PM 2.5 0.149771
Pb 0.000000
NHs 0.000000
COqe 148.8

& APU) part]:

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.123976
Pb 0.000000
NHs 0.000000
COze 139.0
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- Activity Emissions [Aerospace Ground Equipment (AGE) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC 0.023801 PM 2.5 0.025795
SOx 0.006541 Pb 0.000000
NOx 0.182250 NHs 0.000000
Cco 0.039290 CO2e 9.8
PM 10 0.026634

53.2 Aircraft & Engines
53.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5A
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

53.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx Cco PM 10 PM 2.5 COqe

Idle 434.00 2.00 1.07 1.34 250.22 4.70 4.02 3234
Approach 864.00 1.29 1.07 1.42 154.82 2.80 1.85 3234
Intermediate 950.00 0.92 1.07 1.47 104.02 1.79 0.69 3234
Military 2740.00 0.12 1.07 2.64 32.91 1.13 0.04 3234
After Burn 8138.00 0.05 1.07 1.98 13.46 0.25 0.09 3234
53.3 Flight Operations
53.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 200

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): 19.2
Takeoff [Military] (mins): 0.41
Takeoff [After Burn] (mins): 0.39
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 0
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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

53.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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 (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_INn + AEMipLe out + AEMaprroacH + 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 (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)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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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 (TONSs)
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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)

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)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

53.4 Auxiliary Power Unit (APU)

53.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

53.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

53.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

53.5 Aerospace Ground Equipment (AGE)
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53.5.1 Aerospace Ground Equipment (AGE) Assumptions

- Default Settings Used: Yes
- AGE Usage
Number of Annual LTO (Landing and Take-off) cycles for AGE: 200
- Aerospace Ground Equipment (AGE) (default)
Total Number of | Operation Hours | Exempt AGE Type Designation
AGE for Each LTO Source?
1 0.5 No Air Compressor MC-1A - 18.4hp
1 0.17 No Generator Set A/M32A-86D
1 0.17 No Heater H1
1 0.5 No Hydraulic Test Stand MJ-1-1
1 1 No Light Cart TF-1
53.5.2 Aerospace Ground Equipment (AGE) Emission Factor(s)
- Aerospace Ground Equipment (AGE) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx Cco PM10 | PM25 | CO2
MC-1A - 18.4hp 1.1 0.267 0.008 0.419 0.267 0.071 0.068 24.8
A/M32A-86D 6.5 0.294 0.046 6.102 0.457 0.091 0.089 147.0
H1 0.4 0.100 0.011 0.160 0.180 0.006 0.006 8.9
MJ-1-1 2.5 0.026 0.018 0.757 0.043 0.109 0.105 57.2
TF-1 0.0 0.025 0.043 0.170 0.130 0.160 0.155 30.7

53.5.3 Aerospace Ground Equipment (AGE) Formula(s)

- Aerospace Ground Equipment (AGE) Emissions per Year
AGEpoL = AGE * OH * LTO * EFpoL / 2000

AGEpoL: Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONS)
AGE: Total Number of Aerospace Ground Equipment
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

54. Aircraft

54.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

Remove

T-38s, Removal of Trim Test and Test Cell for 1 Removed Aircraft

- Activity Description:
Starting in 2024, Decrease Trim Test and Test Cell for 1 removed T-38 aircraft.
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- Activity Start Date

Start Month:
Start Year:

- Activity End Date

Indefinite:
End Month:
End Year:

1
2024

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC -0.011380
SOx -0.019975
NOx -0.035992
Cco -1.504605
PM 10 -0.030101

- Activity Emissions [Flight Operations (includes

Trim Test

Pollutant Emissions Per Year (TONs)
PM 2.5 -0.015859
Pb 0.000000
NHs 0.000000
CO2¢ -60.4

& APU) part]:

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)
VOC -0.010504 PM 2.5 -0.014639
SO« -0.018438 Pb 0.000000
NOx -0.033223 NH3 0.000000
Cco -1.388866 CO2e -55.7
PM 10 -0.027786
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)

VOC -0.000875 PM 2.5 -0.001220
SO« -0.001537 Pb 0.000000
NOx -0.002769 NH3 0.000000
Co -0.115739 CO2e -4.6
PM 10 -0.002315
54.2 Aircraft & Engines
54.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5A

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
54.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx Cco PM 10 PM 2.5 COze

Idle 434.00 2.00 1.07 1.34 250.22 4.70 4.02 3234
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Approach 864.00 1.29 1.07 1.42 154.82 2.80 1.85 3234
Intermediate 950.00 0.92 1.07 1.47 104.02 1.79 0.69 3234
Military 2740.00 0.12 1.07 2.64 3291 1.13 0.04 3234
After Burn 8138.00 0.05 1.07 1.98 13.46 0.25 0.09 3234
54.3 Flight Operations
54.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 1

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 12

- Default Settings Used: Yes

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 12.8 (default)
Takeoff [Military] (mins): 0.2 (default)
Takeoff [After Burn] (mins): 0.2 (default)
Climb Out [Intermediate] (mins): 0.9 (default)
Approach [Approach] (mins): 3.8 (default)
Taxi/ldle In [Idle] (mins): 6.4 (default)

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 (default)
Approach (mins): 27 (default)
Intermediate (Mins): 9 (default)
Military (mins): 9 (default)
AfterBurn (mins): 3 (default)

54.3.2 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 (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 = AEMipLe_In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTaKeEOFF

AE_to: Aircraft Emissions (TONS)
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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)
AEMcLimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (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 + AEMcLivout + AEMTAKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONSs)
AEMcLiveouT: 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

AEPSpoL: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONSs)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

54.4 Auxiliary Power Unit (APU)

54.4.1 Auxiliary Power Unit (APU) Assumptions
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- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation
per Aircraft for Each LTO Source?

Manufacturer

54.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

] Designation | Fuel Flow | VOC | SO« | NOx | cO

| PM10 | PM25 | COze |

54.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpor: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

54.5 Aircraft Engine Test Cell
54.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 2

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine):
Idle Duration (mins):

Approach Duration (mins):

1
12
27
Intermediate Duration (mins): 9
9
3

Military Duration (mins):

After Burner Duration (mins):
54.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
54.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000

TestCellPSpor: Aircraft Engine Test Cell 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

E5-218



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

NE: Total Number of Engines (For All Aircraft)
ARU: Annual Run-ups (Per Aircraft Engine)
2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPS\ntermepiate + TestCellPSmiLitary +

TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)
TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONSs)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
TestCellPSntermepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONS)
TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONSs)

55. Aircraft

55.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:  Bexar
Regulatory Area(s):

- Activity Title:

- Activity Description:

Starting in 2032, Decrease Trim Test and Test Cell for 15 removed T-38 aircraft.

- Activity Start Date
Start Month: 1

Start Year: 2032
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

San Antonio, TX

Pollutant

Emissions Per Year (TONs)

VOC -0.170695
SO« -0.299621
NOx -0.539874
Cco -22.569075
PM 10 -0.451515

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONS)
VOC -0.157565
SOx -0.276574
NOy -0.498345

Remove

Trim Test

T-38s, Removal of Trim Test and Test Cell for 15 Removed Aircraft

Pollutant Emissions Per Year (TONs)
PM 2.5 -0.237888
Pb 0.000000
NHs 0.000000
CO2e -905.6

& APU) part]:

Pollutant Emissions Per Year (TONS)
PM 2.5 -0.219589
Pb 0.000000
NHs 0.000000
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Cco -20.832992 COqe

-835.9

PM 10 -0.416783
- Activity Emissions [Test Cell part]:
Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC -0.013130 PM 2.5 -0.018299
SOx -0.023048 Pb 0.000000
NOx -0.041529 NHs 0.000000
Cco -1.736083 COze -69.7
PM 10 -0.034732

55.2 Aircraft & Engines
55.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5A
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

55.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx (60) PM 10 PM 2.5 COqe

Idle 434.00 2.00 1.07 1.34 250.22 4.70 4.02 3234
Approach 864.00 1.29 1.07 1.42 154.82 2.80 1.85 3234
Intermediate 950.00 0.92 1.07 1.47 104.02 1.79 0.69 3234
Military 2740.00 0.12 1.07 2.64 3291 1.13 0.04 3234
After Burn 8138.00 0.05 1.07 1.98 13.46 0.25 0.09 3234
55.3 Flight Operations
55.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 15

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 12

- Default Settings Used: Yes

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 12.8 (default)
Takeoff [Military] (mins): 0.2 (default)
Takeoff [After Burn] (mins): 0.2 (default)
Climb Out [Intermediate] (mins): 0.9 (default)
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Approach [Approach] (mins): 3.8 (default)
Taxi/ldle In [Idle] (mins): 6.4 (default)

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 (default)
Approach (mins): 27 (default)
Intermediate (mins): 9 (default)
Military (mins): 9 (default)
AfterBurn (mins): 3 (default)

55.3.2 Flight Operations Formula(s)

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

AEMpor: 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/10001b 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
AELt0o = AEMipLe In + AEMipLe out + AEMapproacH + AEMcLimsout + 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 (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

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 (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 = AEMaprroacH + AEMcLivmeout + AEMrakEOFF
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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 (TONSs)
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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)

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

AEPSaperoacH: Aircraft Emissions for Approach Power Setting (TONSs)
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)

55.4 Auxiliary Power Unit (APU)

55.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

55.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

55.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons
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55.5 Aircraft Engine Test Cell
55.5.1 Aircraft Engine Test Cell Assumptions

- Engine Test Cell
Total Number of Aircraft Engines Tested Annually: 30

- Default Settings Used: No

- Annual Run-ups / Test Durations
Annual Run-ups (Per Aircraft Engine): 1
Idle Duration (mins): 12
Approach Duration (mins): 27
Intermediate Duration (mins): 9
Military Duration (mins): 9
After Burner Duration (mins): 3

55.5.2 Aircraft Engine Test Cell Emission Factor(s)
- See Aircraft & Engines Emission Factor(s)
55.5.3 Aircraft Engine Test Cell Formula(s)

- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONSs)
TestCellPSpoL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000

TestCellPSpoL: Aircraft Engine Test Cell 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/10001b fuel)

NE: Total Number of Engines (For All Aircraft)

ARU: Annual Run-ups (Per Aircraft Engine)

2000: Conversion Factor pounds to TONs

- Aircraft Engine Test Cell Emissions per Year
TestCell = TestCellPSipLe + TestCellPSapproacH + TestCellPS\ntermvepiate + TestCellPSyiLitary +
TestCellPSarterBURN

TestCell: Aircraft Engine Test Cell Emissions (TONS)

TestCellPSipLe: Aircraft Engine Test Cell Emissions for Idle Power Setting (TONS)
TestCellPSapproacH: Aircraft Engine Test Cell Emissions for Approach Power Setting (TONS)
TestCellPSintervepiaTe: Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONS)
TestCellPSmiLitary: Aircraft Engine Test Cell Emissions for Military Power Setting (TONSs)
TestCellPSarrersurn: Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONSs)

56. Aircraft

56.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline? Remove
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- Activity Location
Bexar
Regulatory Area(s):

County:

- Activity Title:

San Antonio, TX

- Activity Description:
Starting in 2032, remove 2,945 T-38 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

- Activity End Date

Indefinite:
End Month:
End Year:

1
2032

Yes
N/A
N/A

- Activity Emissions:

T-38s, Removal of 2,945 T-38 LTOs/yr

Pollutant Emissions Per Year (TONs)
VOC -2.639868
SO« -0.956541
NOxy -3.529557
CO -114.633864
PM 10 -6.269143

- Activity Emissions [Flight Operations (includes

Trim Test

Pollutant Emissions Per Year (TONs)
VOC -2.289399
SOx -0.860227
NOy -0.845932
Co -114.055322
PM 10 -5.876953

- Activity Emissions [Aerospace Ground Equipm

ent (AGE)

Pollutant Emissions Per Year (TONs)
VOC -0.350469
SO« -0.096314
NOy -2.683625
Co -0.578542
PM 10 -0.392190

56.2 Aircraft & Engines

56.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation: T-38A
Engine Model: J85-GE-5M
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

Pollutant Emissions Per Year (TONs)
PM 2.5 -4.624103
Pb 0.000000
NH3 0.000000
CO2e -2581.2

& APU) part]:

Pollutant Emissions Per Year (TONs)
PM 2.5 -4.244271
Pb 0.000000
NHs 0.000000
CO2e -2436.6
part]:
Pollutant Emissions Per Year (TONs)
PM 2.5 -0.379832
Pb 0.000000
NHs 0.000000
COge -144.6
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- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate?
Original Aircraft Name:
Original Engine Name:

56.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

No

Fuel Flow VOC SOy NOx (6{0) PM 10 PM 2.5 COgze
Idle 525.00 4.01 1.07 0.79 191.41 7.02 4.90 3234
Approach 871.00 1.70 1.07 1.47 96.59 10.53 8.05 3234
Intermediate 1045.00 0.54 1.07 1.81 48.90 12.30 9.63 3234
Military 2550.00 0.04 1.07 1.65 25.35 4.25 2.43 3234
After Burn 7695.00 0.05 1.07 1.21 10.19 0.25 0.09 3234

56.3 Flight Operations

56.3.1 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:

- Flight Operations TIMs (Time In Mode)

Yes

Taxi/ldle Out [Idle] (mins):
Takeoff [Military] (mins):
Takeoff [After Burn] (mins):

Climb Out [Intermediate] (mins):

Approach [Approach] (mins):

Taxi/ldle In [Idle] (mins):

12.8 (default)
0.2 (default)
0.2 (default)
0.9 (default)
3.8 (default)
6.4 (default)

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):
Approach (mins):
Intermediate (mins):
Military (mins):
AfterBurn (mins):

56.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year

12 (default)
27 (default)
9 (default)
9 (default)
3 (default)

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)
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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_L10 = AEMipLe In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + 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 (TONSs)

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

AEMpoL: 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)
AEMcLiveouT: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AErriv: Aircraft Emissions (TONS)
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AEPS|p e: Aircraft Emissions for Idle Power Setting (TONS)
AEPSaperoacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)
56.4 Auxiliary Power Unit (APU)
56.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliari Power Unit iAPUi idefaulti

56.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliari Power Unit iAPUi Emission Factor ilb/hri

56.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

56.5 Aerospace Ground Equipment (AGE)
56.5.1 Aerospace Ground Equipment (AGE) Assumptions
- Default Settings Used: Yes

- AGE Usage
Number of Annual LTO (Landing and Take-off) cycles for AGE: 2945

- Aerosiace Ground Eiuiiment iAGEi idefaulti

1 0.5 No Air Compressor MC-1A - 18.4hp
1 0.17 No Generator Set A/M32A-86D

1 0.17 No Heater H1

1 0.5 No Hydraulic Test Stand MJ-1-1

1 1 No Light Cart TF-1

56.5.2 Aerospace Ground Equipment (AGE) Emission Factor(s)

- Aerospace Ground Equipment (AGE) Emission Factor (Ib/hr)
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Designation Fuel Flow | VOC SO« NOx (6{0) PM10 | PM25 | CO2¢
MC-1A - 18.4hp 1.1 0.267 0.008 0.419 0.267 0.071 0.068 24.8
A/M32A-86D 6.5 0.294 0.046 6.102 0.457 0.091 0.089 147.0
H1 0.4 0.100 0.011 0.160 0.180 0.006 0.006 8.9
MJ-1-1 25 0.026 0.018 0.757 0.043 0.109 0.105 57.2
TF-1 0.0 0.025 0.043 0.170 0.130 0.160 0.155 30.7

56.5.3 Aerospace Ground Equipment (AGE) Formula(s)

- Aerospace Ground Equipment (AGE) Emissions per Year
AGEpoL = AGE * OH * LTO * EFpor / 2000

AGEpoL: Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONS)

AGE: Total Number of Aerospace Ground Equipment
OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

57. Aircraft

57.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline? Remove

- Activity Location

County:  Bexar; Bexar

Regulatory Area(s):  San Antonio, TX
- Activity Title:  T-38s, Removal of 6,478 T-38 TGOs/yr
- Activity Description:

Starting in 2032, remove 6,478 T-38 TGOs/yr

Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2032
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC -0.192528 PM 25 -1.680701
SOx -0.343885 Pb 0.000000
NOy -0.522186 NHs 0.000000
CO -15.961331 CO2e -1039.4
PM 10 -2.371525

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:
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Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC -0.192528 PM 2.5 -1.680701
SOx -0.343885 Pb 0.000000
NOx -0.522186 NHs 0.000000
Co -15.961331 CO2e -1039.4
PM 10 -2.371525

57.2 Aircraft & Engines
57.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-38A

Engine Model: J85-GE-5M
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

57.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx (6{0) PM 10 PM 2.5 COze

Idle 525.00 4.01 1.07 0.79 191.41 7.02 4.90 3234
Approach 871.00 1.70 1.07 1.47 96.59 10.53 8.05 3234
Intermediate | 1045.00 0.54 1.07 1.81 48.90 12.30 9.63 3234
Military 2550.00 0.04 1.07 1.65 25.35 4.25 2.43 3234
After Burn 7695.00 0.05 1.07 1.21 10.19 0.25 0.09 3234
57.3 Flight Operations
57.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 6478

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 12

- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
Taxi/ldle In [Idle] (mins): 0
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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

57.3.2 Flight Operations Formula(s)

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

AEMpoL: 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_INn + AEMipLe out + AEMaprroacH + 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 (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)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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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 (TONSs)
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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)

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)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

57.4 Auxiliary Power Unit (APU)

57.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

57.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

57.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons
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1. General Information

- Action Location

Base: RANDOLPH AFB

State:  Texas
County(s): Bexar
Regulatory Area(s):

San Antonio, TX

- Action Title: ADAPTIVE MANAGEMENT — ALTERNATIVE #1 (5% takeoffs in afterburner to reduce noise
levels) - Recapitalization of the T-38 Trainer At Randolph AFB

- Project Number/s (if applicable):

- Projected Action Start Date:  1/2022

- Action Purpose and Need:

Evaluate the potential

- Action Description:

air quality impacts of applying Adaptive Management to mitigate elevated noise levels.

In an effort to mitigate noise level through Adaptive Management, the original projected flight operations for
Alternative #1 were altered by reducing the number of afterburner takeoff to about 5 percent of the time. This
ACAM analysis was performed to evaluate the air quality impact associated with reducing the use of
afterburner during takeoffs while maintaining the same number of aircraft operations for this alternative.

- Point of Contact
Name:
Title:
Organization:
Email:
Phone Number:

James McClain

Contractor, Support for USAF Air Quality SME (AFCEC/CZTQ)
Solutio Environmental, Inc.

jmeclain@solutioenv.com

(210) 749-7000

- Activity List:

Activity Type Activity Title
2. Aircraft Alt #1 - T-7As, add 759 LTOs (at 5% takeoffs in AB)
3. Aircraft Alt #1 - T-7A, ilncrease by 1,700 TGOs/yr
4. Aircraft Alt #1 - T-38, Removal of 5 TGOs/yr
5. Aircraft Alt #1 - T-7As, Add 1,328 LTOs/yr
6. Aircraft Alt#1 - T-7A, Add 2,931 TGOs/yr
7. Aircraft Alt #1 - T-38s, Drease 2,776 LTOs/yr
8. Aircraft Alt #1 - T-38s, Remove 6,142 TGOs/yr
9. Aircraft Alt #1 - T-7A, Add 2,836 LTOs/yr
10. | Aircraft Alt #1 - T-7As, Increas TGOs by 6,395 TGOs/yr
11. | Aircraft Alt #1 - T-38s, Reduce LTOs by 1,534 LTOs/yr
12. | Aircraft Alt #1 - Decrease T-38 TGOs by 3,394
13. | Aircraft Alt #1 - T-7As, Increase LTOs by 2,698 LTOs/yr
14. | Aircraft Alt #1 - T-7As, Increase TGOs by 6,040 TGOs/yr
15. | Aircraft Alt #1 - T-38s, Decrease LTOs by 3,767 LTOs/yr
16. | Aircraft Alt #1 - T-38s, Decrease TGOs by 8,328 TGOs/yr
17. | Aircraft Alt #1 - T-7As, Increase LTOs by 3,927 LTOs/yr
18. | Aircraft Alt #1 - T-7As, Increase TGOs by 8,719 TGOs/yr
19. | Aircraft Alt #1 - T-38s, Decrease LTOs by 12,407 LTOs/yr
20. | Aircraft Alt #1 - T-38s, Decrease TGOs by 27,396 TGOs/yr
21. | Aircraft Alt #1 - T-7As, Increase LTOs by 1,012 LTOs/yr
22. | Aircraft Alt #1 - T-7As, Increase TGOs by 2,276 TGOs/yr
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23. | Aircraft Alt #1 - T-7As, Increase Trim Test and Test Cell for 8 New Aircraft

24, | Aircraft Alt #1 - T-7As, Increase Trim Test and Test Cell for 10 New Aircraft

25. | Aircraft Alt #1 - T-38s, Removal of Trim Test and Test Cell for 11 Removed Aircraft
26. | Aircraft Alt #1 - T-7As, Increase Trim Test and Test Cell for 7 New Aircraft

27. | Aircraft Alt #1 - T-38s, Removal of Trim Test and Test Cell for 7 Removed Aircraft
28. | Aircraft Alt #1 - T-7As, Increase Trim Test and Test Cell for 14 New Aircraft

29. | Aircraft Alt #1 - T-38s, Removal of Trim Test and Test Cell for 16 Removed Aircraft
30. | Aircraft Alt #1 - T-7As, Increase Trim Test and Test Cell for 13 New Aircraft

31. | Aircraft Alt #1 - T-38s, Removal of Trim Test and Test Cell for 62 Removed Aircraft
32. | Aircraft Alt #1 - T-7As, Increase Trim Test and Test Cell for 4 New Aircraft

33. | Personnel 2023 Increase 303 Personnel INDEFINITE

34. | Heating 2023 Heating for Buildings INDEFINITE

35. | Construction / Demolition Construction and Demolition

36. | Aircraft T-38s, Add 200 TGOs/yr

37. | Aircraft T-38s, Removal of Trim Test and Test Cell for 1 Removed Aircraft

38. | Aircraft T-38s, Removal of Trim Test and Test Cell for 15 Removed Aircraft

39. | Aircraft T-38s, Removal of 2,945 T-38 LTOs/yr

40. | Aircraft T-38s, Removal of 6,478 T-38 TGOs/yr

Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for

Air Force Transitory Sources.

2. Aircraft

2.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?  Add

- Activity Location
County:  Bexar
Regulatory Area(s):

- Activity Title:

- Activity Description:

San Antonio, TX

Alt #1 - T-7As, add 759 LTOs (at 5% takeoffs in AB)

Starting in 2023 increase T-7A LTOs by 759
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2023

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC 3.125326 PM 2.5 0.047765
SOx 0.196442 Pb 0.000000
NOx 2.658190 NHs 0.000000
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Cco 6.636481 COse 589.1

PM 10 0.053850

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC 3.125326 PM 2.5 0.047765
SOx 0.196442 Pb 0.000000
NOx 2.658190 NHs 0.000000
Cco 6.636481 COze 589.1
PM 10 0.053850

2.2 Aircraft & Engines
2.2.1 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:

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: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 759
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 0
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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

2.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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 (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_INn + AEMipLe out + AEMaprroacH + 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 (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)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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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 (TONSs)
TD: Test Duration (min)
60: Conversion Factor minutes to hours
FC: Fuel Flow Rate (lb/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

AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)
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)

AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

2.4 Auxiliary Power Unit (APU)

2.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

2.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

Cco

PM 10

PM 25

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

2.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons
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3. Aircraft

3.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:

- Activity Title:

- Activity Descripti

Bexar
Regulatory Area(s):

San Antonio, TX

Add

Alt #1 - T-7A, ilncrease by 1,700 TGOs/yr

on:

Starting in 2023 increase by 1,700 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

1
2023

- Activity End Date

Indefinite:
End Month:
End Year:

Yes
N/A
N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS)
VOC 0.342560
SO« 0.184015
NOx 3.965532
CO 0.483172
PM 10 0.023088

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONs)
VOC 0.342560
SOx 0.184015
NOx 3.965532
Co 0.483172
PM 10 0.023088

3.2 Aircraft & Engines

3.2.1 Aircraft &

Engines Assumptions

- Aircraft & Engine

Aircraft Designation:

Engine Model:

T-7A
F404-GE-102

Trim Test

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.019985
Pb 0.000000
NHs 0.000000
COge 556.2

& APU) part]:

Pollutant Emissions Per Year (TONs)
PM 25 0.019985
Pb 0.000000
NH3 0.000000
COze 556.2

Primary Function:

Aircraft has After burn:

Number of Engines:

Trainer
Yes
1

- Aircraft & Engine Surrogate
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Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
3.2.2 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.
3.3 Flight Operations
3.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1700
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

3.3.2 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 (lb/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
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- Aircraft Emissions for LTOs per Year
AEL710 = AEMipLe_INn + AEMipLe out + AEMaprroacH + AEMcLimeout + AEMTakeOFF

AE_1o: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONs)
AEMpLe our: Aircraft Emissions for ldle-Out Mode (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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/10001b 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 = AEMarproacH + AEMcLimsouT + AEMTAKEOFF

AETtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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 (TONSs)
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
AEtrim = AEPS pLe + AEPSaprroacH + AEPS|nTermEDIATE + 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)
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3.4 Auxiliary Power Unit (APU)

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

- Auxiliary Power Unit (APU)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

3.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | FuelFlow | VOC | SOx | NOx | CO | PM10 | PM25  COz |

3.4.3 Aukxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

4. Aircraft

4.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove
- Activity Location

County:  Bexar

Regulatory Area(s):  San Antonio, TX
- Activity Title:  Alt#1 - T-38, Removal of 5 TGOs/yr
- Activity Description:

Starting in 2024, remove 5 T-38 TGOs/yr

Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1

Start Year: 2024
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A
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- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC -0.000150 PM 2.5 -0.000032
SOx -0.000049 Pb 0.000000
NOx -0.000063 NHs 0.000000
Co -0.002741 CO2e -0.1
PM 10 -0.000080

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)

VOC -0.000150 PM 2.5 -0.000032
SO« -0.000049 Pb 0.000000
NOx -0.000063 NH3 0.000000
Cco -0.002741 CO2e -0.1
PM 10 -0.000080
4.2 Aircraft & Engines
4.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- 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)

Fuel Flow VOC SO« NOx Cco PM 10 PM 2.5 COze

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
4.3 Flight Operations
4.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1

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
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- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

AEMpoL: 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_INn + AEMipLe out + AEMaprroacH + AEMcLimeouT + AEMTAKEOFF

AE_10: 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)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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

AEMpo.: 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)
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2000: Conversion Factor pounds to TONs

- Aircraft Emissions for TGOs per Year
AEtco = AEMaprroacH + AEMcLiveout + AEMraKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (TONSs)
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/10001b 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 + AEPS|NTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)

AEPSpLe: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONSs)

AEPSmiLiTary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

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

- Auxiliary Power Unit (APU)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

4.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation | FuelFlow | VOC | SO« | NOx | €O [ PM10 | PM25 | COze |

4.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpo. / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
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APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

5. Aircraft

5.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:

- Activity Title:

Bexar
Regulatory Area(s):

- Activity Description:
Starting in 2024 increase T-7A LTOs by 1,328 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month:
Start Year:

- Activity End Date
Indefinite:
End Month:
End Year:

1
2024

Yes
N/A
N/A

San Antonio, TX

Add

Alt#1 - T-7As, Add 1,328 LTOs/yr

- Activity Emissions:

Pollutant Emissions Per Year (TONs)
VOC 5.468291
SO« 0.343709
NOy 4.650956
CO 11.611655
PM 10 0.094220

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONSs)
VOC 5.468291
SO« 0.343709
NOy 4.650956
Cco 11.611655
PM 10 0.094220

5.2 Aircraft & Engines

5.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine

Aircraft Designation:

T-7A

Trim Test

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.083573
Pb 0.000000
NH3 0.000000
COze 1030.8

& APU) part]:

Pollutant Emissions Per Year (TONSs)
PM 2.5 0.083573
Pb 0.000000
NHs 0.000000
COqe 1030.8
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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:
5.2.2 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.
5.3 Flight Operations
5.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1328
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
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

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 (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 = AEMipLe iIn + AEMpLE ouT + AEMaprrroacH + AEMcLiveouT + 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)
AEMrakeore: 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 (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)
AEMcLiveouT: 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 (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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN
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AErriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLiTary: Aircraft Emissions for Military Power Setting (TONSs)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONSs)

5.4 Auxiliary Power Unit (APU)
5.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

5.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx CO PM 10

PM 25

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000

-1.000

740.4

5.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

6. Aircraft

6.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX
- Activity Title:  Alt#1 - T-7A, Add 2,931 TGOs/yr
- Activity Description:
Starting in 2024 Increase T-7A TGOs by 2,931 TGOs/yr

- Activity Start Date
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Start Month:
Start Year:

1
2024

- Activity End Date

Indefinite:
End Month:
End Year:

- Activity Emission

Yes
N/A
N/A

S:

Pollutant Emissions Per Year (TONs)
VOC 0.594278
SOx 0.401530
NOx 7.342641
Cco 1.225067
PM 10 0.039806

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONs)
VOC 0.594278
SOx 0.401530
NOx 7.342641
Co 1.225067
PM 10 0.039806

Trim Test

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 Engin

e 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:

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

Pollutant Emissions Per Year (TONs)
PM 2.5 0.034457
Pb 0.000000
NHs 0.000000
CO2e 1230.2

& APU) part]:

Pollutant Emissions Per Year (TONs)
PM 2.5 0.034457
Pb 0.000000
NHs 0.000000
COqe 1230.2

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft:

2931
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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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
Taxi/ldle In [Idle] (mins): 0

- 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
AEMpo. = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMpoL: 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_INn + AEMipLe ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_to: Aircraft Emissions (TONS)

AEMpLe_n: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for Idle-Out Mode (TONSs)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (TONS)
TIM: Time in Mode (min)

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (Ib/hr)

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)
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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 = AEMaprroacH + AEMcLiveout + AEMraKEOFF

AErco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONs)
AEMcLiveouT: 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

AEPSpoL: 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
AEtriv = AEPS|pLE + AEPSaprroAacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)
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 (TONSs)
6.4 Auxiliary Power Unit (APU)
6.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

6.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SO« NOx CcO PM 10 | PM 25

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000 | -1.000

740.4
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6.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpo. / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONs)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

7. Aircraft

7.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location
County:  Bexar
Regulatory Area(s):

- Activity Title:

- Activity Description:

San Antonio, TX

Remove

Alt #1 - T-38s, Drease 2,776 LTOs/yr

Starting in 2025 remove T-38s LTOs by 2,776 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1

Start Year: 2025
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant

Emissions Per Year (TONs)

VOC -9.419282
SO« -0.807853
NOx -1.532868
Co -100.821859
PM 10 -2.523479

- Activity Emissions [Flight Operations (includes

Pollutant Emissions Per Year (TONSs)
VOC -9.419282
SOx -0.807853
NOy -1.532868
CO -100.821859
PM 10 -2.523479

Trim Test

Pollutant Emissions Per Year (TONs)
PM 2.5 -2.028236
Pb 0.000000
NHs 0.000000
CO2e -2122.2
& APU) part]:
Pollutant Emissions Per Year (TONSs)
PM 2.5 -2.028236
Pb 0.000000
NHs 0.000000
CO2e -2122.2
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7.2 Aircraft & Engines
7.2.1 Aircraft & Engines Assumptions

- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

7.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SOy NOx (6{0) PM 10 PM 2.5 COge
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

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): 12.8
Takeoff [Military] (mins): 0.41
Takeoff [After Burn] (mins): 0.39
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 6.4

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
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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 (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/10001b 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
AELt0o = AEMipLE IN + AEMipLE out + AEMapproacH + AEMcLimsout + 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 (TONs)
AEMcLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
AEMrakeore: 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 (1b/10001b 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
AE+rco = AEMarrroacH + AEMcLimeouT + AEMTAKEOFF

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLimeout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (lb/hr)
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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

AEtrim = AEPSpLe + AEPSaprroacH + AEPS|nTeErMEDIATE + 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 (TONSs)

7.4 Auxiliary Power Unit (APU)

7.4.1 Auxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU
per Aircraft

Operation Hours
for Each LTO

Exempt
Source?

Designation

Manufacturer

7.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

\ Designation

| Fuel Flow | VOC |

SOx | NOx | co

| PM10 | PM25 | COz |

7.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

8. Aircraft

8.1 General Information & Timeline Assumptions

- Add or Remove Activity from Baseline?

- Activity Location

County:  Bexar

Regulatory Area(s):

San Antonio, TX

Remove
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- Activity Title:  Alt#1 - T-38s, Remove 6,142 TGOs/yr
- Activity Description:

Starting in 2025, remove 6,142 T-38 TGOs/yr

Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2025

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)
VOC -0.918521 PM 2.5 -0.198506
SOx -0.300318 Pb 0.000000
NOy -0.385904 NHs 0.000000
Co -16.838007 CO2e -907.7
PM 10 -0.492938

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONSs)

VOC -0.918521 PM 2.5 -0.198506
SO« -0.300318 Pb 0.000000
NOx -0.385904 NH3 0.000000
Cco -16.838007 CO2e -907.7
PM 10 -0.492938
8.2 Aircraft & Engines
8.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- 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)

Fuel Flow VOC SO« NOx (6{0) PM 10 PM 2.5 COze

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
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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

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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
Taxi/ldle In [Idle] (mins): 0

6142

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
AEMepoL = (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 (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 = AEMipLe_In + AEM/pLE ouT + AEMaprrroacH + AEMcLiveouT + AEMTaKeEOFF

AE_1o: Aircraft Emissions (TONS)
AEMpLe_n: Aircraft Emissions for Idle-In Mode (TONS)
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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

AEMpoL: 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)
AEMcLiveouT: 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

AEPSpoL: 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
AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AEtriv: Aircraft Emissions (TONS)

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

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONS)
AEPS\ntermvepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)

AEPSmiLiTary: Aircraft Emissions for Military Power Setting (TONSs)
AEPSartersurn: Aircraft Emissions for After Burner Power Setting (TONS)

8.4 Auxiliary Power Unit (APU)

8.4.1 Aukxiliary Power Unit (APU) Assumptions

- Default Settings Used: Yes
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- Auxiliary Power Unit (APU) (default)
Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

8.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
! Designation | FuelFlow | VOC | SOx | NOx | €O [ PM10 | PM25 | COzx |

8.4.3 Aukxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpor: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

9. Aircraft

9.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add
- Activity Location

County:  Bexar

Regulatory Area(s):  San Antonio, TX
- Activity Title:  Alt#1 - T-7A, Add 2,836 LTOs/yr
- Activity Description:

Starting in 2025, add 2,836 T-7A LTOs/yr

Note: Number of aircraft not needed for this activity.
- Activity Start Date

Start Month: 1

Start Year: 2025

- Activity End Date

Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC 11.677765 PM 2.5 0.178474
SOx 0.734005 Pb 0.000000
NOx 9.932313 NHs 0.000000
(6{0) 24.797180 COse 2201.3
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| PM 10 \ 0.201210 | \ \

- Activity Emissions [Flight Operations (includes Trim Test & APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC 11.677765 PM 2.5 0.178474
SOx 0.734005 Pb 0.000000
NOx 9.932313 NHs 0.000000
Cco 24.797180 COze 2201.3
PM 10 0.201210

9.2 Aircraft & Engines
9.2.1 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:
9.2.2 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.
9.3 Flight Operations
9.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2836
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): 9.74
Takeoff [Military] (mins): 0.77
Takeoff [After Burn] (mins): 0.02
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 0
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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

9.3.2 Flight Operations Formula(s)

- Aircraft Emissions per Mode for LTOs per Year
AEMpo. = (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 (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_INn + AEMipLe out + AEMaprroacH + 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)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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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 (TONSs)
TD: Test Duration (min)
60: Conversion Factor minutes to hours
FC: Fuel Flow Rate (lb/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

AEtriv = AEPS|pLE + AEPSaprroacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)
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)

AEPSaetersurn: 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: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

9.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation

Fuel Flow

VOC

SOx

NOx

Cco

PM 10

PM 25

CO2e

4501687C

211.0

0.010

0.230

1.380

1.070

-1.000

-1.000

740.4

9.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year

APUpoL = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONSs)

APU: Number of Auxiliary Power Units
OH: Operation Hours for Each LTO (hour)
LTO: Number of LTOs
EFpoL: Emission Factor for Pollutant (Ib/hr)
2000: Conversion Factor pounds to tons

E5-261




10. Aircraft

10.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline?  Add

- Activity Location

County:  Bexar

Regulatory Area(s):

- Activity Title:

San Antonio, TX

- Activity Description:
Starting in 2025, increase T-7A TGOs by 6,395 TGOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2025
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Alt #1 - T-7As, Increas TGOs by 6,395 TGOs/yr

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC 1.296625 PM 2.5 0.075180
SOx 0.876078 Pb 0.000000
NOy 16.020536 NHs 0.000000
Co 2.672911 CO2e 2684.1
PM 10 0.086851

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs)
VOC 1.296625 PM 2.5 0.075180
SOy 0.876078 Pb 0.000000
NOx 16.020536 NHs; 0.000000
co 2.672911 COze 2684.1
PM 10 0.086851

10.2 Aircraft & Engines

10.2.1 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
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Is Aircraft & Engine a Surrogate? No
Original Aircraft Name:
Original Engine Name:
10.2.2 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.
10.3 Flight Operations
10.3.1 Flight Operations Assumptions

- Flight Operations

Number of Aircraft: 0
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 6395
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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

10.3.2 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 (lb/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
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- Aircraft Emissions for LTOs per Year
AEL710 = AEMipLe_INn + AEMipLe out + AEMaprroacH + AEMcLimeout + AEMTakeOFF

AE_1o: Aircraft Emissions (TONS)

AEMpLe n: Aircraft Emissions for Idle-In Mode (TONs)
AEMpLe our: Aircraft Emissions for ldle-Out Mode (TONS)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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 (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/10001b 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 = AEMarproacH + AEMcLimsouT + AEMTAKEOFF

AETtco: Aircraft Emissions (TONS)

AEMapproacH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveout: 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 (TONSs)
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
AEtrim = AEPS pLe + AEPSaprroacH + AEPS|nTermEDIATE + 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)
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10.4 Auxiliary Power Unit (APU)
10.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?
1 0.25 No 4501687C Hamilton Sundstrand

10.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)

Designation Fuel Flow | VOC SOx NOx Cco PM 10

PM 2.5

CO2e

4501687C 211.0 0.010 0.230 1.380 1.070 -1.000

-1.000

740.4

10.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpo = APU * OH * LTO * EFpoL / 2000

APUpo: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

11. Aircraft

11.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove

- Activity Location
County:  Bexar
Regulatory Area(s):  San Antonio, TX

- Activity Title:  Alt#1 - T-38s, Reduce LTOs by 1,534 LTOs/yr

- Activity Description:
Starting in 2026, removel,534 T-38 LTOs/yr
Note: Number of aircraft not needed for this activity.

- Activity Start Date
Start Month: 1
Start Year: 2026

- Activity End Date
Indefinite: Yes
End Month: N/A
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End Year:

- Activity Emission

N/A

S:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONSs)
VOC -5.205036 PM 2.5 -1.120790
SOx -0.446415 Pb 0.000000
NOx -0.847053 NHs 0.000000
Cco -55.713520 COqe -1172.7
PM 10 -1.394458

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONS)

VOC -5.205036 PM 2.5 -1.120790
SO« -0.446415 Pb 0.000000
NOx -0.847053 NH3 0.000000
co -55.713520 CO2e -1172.7
PM 10 -1.394458
11.2 Aircraft & Engines
11.2.1 Aircraft & Engines Assumptions
- Aircraft & Engine

Aircraft Designation: T-38C

Engine Model: J85-GE-5R

Primary Function: Trainer

Aircraft has After burn: Yes

Number of Engines: 2
- Aircraft & Engine Surrogate

Is Aircraft & Engine a Surrogate? No

Original Aircraft Name:

Original Engine Name:
11.2.2 Aircraft & Engines Emission Factor(s)
- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx CoO PM 10 PM 2.5 COze

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: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 1534

Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0

Number of Annual Trim Test(s) per Aircraft: 0
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- Default Settings Used: No

- Flight Operations TIMs (Time In Mode)

Taxi/ldle Out [Idle] (mins): 12.8
Takeoff [Military] (mins): 0.41
Takeoff [After Burn] (mins): 0.39
Climb Out [Intermediate] (mins): 0.91
Approach [Approach] (mins): 1.74
Taxi/ldle In [Idle] (mins): 6.4

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

AEMpoL: 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_INn + AEMipLe_ ouT + AEMapproacH + AEMcLimeouT + AEMTAKEOFF

AE_10: Aircraft Emissions (TONS)

AEMpLe in: Aircraft Emissions for Idle-In Mode (TONS)
AEMpLe our: Aircraft Emissions for Idle-Out Mode (TONSs)
AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcrLimsout: Aircraft Emissions for Climb-Out Mode (TONSs)
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

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/hr)

1000: Conversion Factor pounds to 1000pounds

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

AErco: Aircraft Emissions (TONSs)

AEMapproachH: Aircraft Emissions for Approach Mode (TONS)
AEMcLiveouT: 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

AEPSpoL: Aircraft Emissions per Pollutant & Power Setting (TONSs)
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
AEtriv = AEPS|pLE + AEPSaprroAacH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN

AETrim: Aircraft Emissions (TONSs)

AEPSpLe: Aircraft Emissions for Idle Power Setting (TONS)

AEPSapproacH: Aircraft Emissions for Approach Power Setting (TONSs)
AEPSntervepiaTe: Aircraft Emissions for Intermediate Power Setting (TONS)
AEPSmiLitary: Aircraft Emissions for Military Power Setting (TONS)
AEPSaetersurn: Aircraft Emissions for After Burner Power Setting (TONS)

11.4 Auxiliary Power Unit (APU)

11.4.1 Auxiliary Power Unit (APU) Assumptions
- Default Settings Used: Yes

- Auxiliary Power Unit (APU) (default)

Number of APU | Operation Hours | Exempt Designation Manufacturer
per Aircraft for Each LTO Source?

11.4.2 Auxiliary Power Unit (APU) Emission Factor(s)

- Auxiliary Power Unit (APU) Emission Factor (Ib/hr)
\ Designation | Fuel Flow | VOC | SOx | NOx | CO | PM10 | PM25 | COze |

11.4.3 Auxiliary Power Unit (APU) Formula(s)

- Auxiliary Power Unit (APU) Emissions per Year
APUpoL = APU * OH * LTO * EFpo. / 2000
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APUpoL: Auxiliary Power Unit (APU) Emissions per Pollutant (TONS)
APU: Number of Auxiliary Power Units

OH: Operation Hours for Each LTO (hour)

LTO: Number of LTOs

EFpoL: Emission Factor for Pollutant (Ib/hr)

2000: Conversion Factor pounds to tons

12. Aircraft

12.1 General Information & Timeline Assumptions
- Add or Remove Activity from Baseline? Remove

- Activity Location

County:

- Activity Title:

Bexar
Regulatory Area(s):

San Antonio, TX

- Activity Description:
Starting in 2026, decrease T-38 TGOs by 3,394
Note: Number of aircraft not needed for this activity.

- Activity Start Date

Start Month: 1
Start Year: 2026
- Activity End Date
Indefinite: Yes
End Month: N/A
End Year: N/A

- Activity Emissions:

Alt #1 - Decrease T-38 TGOs by 3,394

Pollutant Emissions Per Year (TONS) Pollutant Emissions Per Year (TONSs)
VOC -0.507564 PM 2.5 -0.109692
SOx -0.165952 Pb 0.000000
NOy -0.213246 NH3 0.000000
CO -9.304493 CO2e -501.6
PM 10 -0.272392

- Activity Emissions [Flight Operations (includes

Trim Test

& APU) part]:

Pollutant Emissions Per Year (TONSs) Pollutant Emissions Per Year (TONs)
VOC -0.507564 PM 2.5 -0.109692
SOx -0.165952 Pb 0.000000
NOx -0.213246 NHs 0.000000
Cco -9.304493 COse -501.6
PM 10 -0.272392

12.2 Aircraft & Engines

12.2.1 Aircraft & Engines Assumptions
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- Aircraft & Engine
Aircraft Designation: T-38C

Engine Model: J85-GE-5R
Primary Function: Trainer
Aircraft has After burn: Yes
Number of Engines: 2

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

12.2.2 Aircraft & Engines Emission Factor(s)

- Aircraft & Engine Emissions Factors (1b/10001b fuel)

Fuel Flow VOC SO« NOx CO PM 10 PM 25 CO2e

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
12.3 Flight Operations
12.3.1 Flight Operations Assumptions
- Flight Operations

Number of Aircraft: 0

Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 3394

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): 0
Takeoff [Military] (mins): 0.64
Takeoff [After Burn] (mins): 0
Climb Out [Intermediate] (mins): 0.47
Approach [Approach] (mins): 0.98
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

12.3.2 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

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

60: Conversion Factor minutes to hours

FC: Fuel Flow Rate (lb/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
AELt0o = AEMipLE IN + AEMipLe out + AEMapproacH + AEMcLimsout + AEMTakeOFF

AE_T10: 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)
AEMcLiveouT: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

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

AEMpoL: 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/10001b 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)
AEMcLiveout: Aircraft Emissions for Climb-Out Mode (TONS)
AEMrakeorr: Aircraft Emissions for Take-Off Mode (TONS)

- Aircraft Emissions per Mode 