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APPENDIX C AIR QUALITY EMISSIONS CALCULATIONS
AND RECORD OF NON-APPLICABILITY

This appendix discusses emission factor development and calculations including assumptions employed
in the analyses presented in the Air Quality section of Chapter 3 (Section 3.1).

C.1 AIR QUALITY EXAMPLE CALCULATIONS
C.1.1 SURFACE ACTIVITIES EMISSIONS

Surface activities consist of activities associated with boat and vessel traffic. Fleet training activities
incorporate a variety of marine vessels including cruisers, destroyers, frigates, carriers, riverine vessels,
and rigid hull inflatable boats. Larger vessels also have generators operating onboard to provide
electricity for non-propulsion functions. Each of these vessels incorporates different propulsion methods
such as marine outboard engines, diesel engines, and gas turbines. Calculations are based on the
combustion of fossil fuels (primarily diesel) in these engines and the time they run.

C.1.1.1.1 Marine Outboard Engines

The U.S. Environmental Protection Agency (USEPA) has published emissions factors for air pollutants
produced by several types of two-stroke and four-stroke outboard engines. These engines are operated
on a variety of small boats and vessels involved in nearshore training and testing activities. Emission
factors were obtained from USEPA NONROAD documentation for Compression Ignition and Spark
Ignition engines.

Emissions estimates for surface craft utilizing outboard engines were calculated using USEPA NONROAD
factors multiplied by the engine horsepower and hours of operation.

Emissions = HPxHR/YRXEFXENG

Where:

Emissions = Surface craft Emissions (pound per year)

HP = Horsepower (reflective of a particular load factor/engine power
setting)

HR/YR = Hours per year

EF = Emission factor for specific engine type ENG = Number of engine

To determine the entire project emissions, a calculation was conducted for each surface vessel type and
for each pollutant and converted to tons, then compared to the baseline Study Area emissions. The
baseline is defined as the training and testing identified as the Preferred Alternative in the Atlantic Fleet
Forces Training and Testing Final Environmental Impact Statement/Overseas Environmental Impact
Statement released in August 2013.These values were summed according to the appropriate pollutant
to provide the cumulative emissions associated with surface vessel emissions activities.

C.1.1.1.2 Diesel Engines

Large vessel emissions were calculated in a similar fashion using emission factors from the Naval Sea
Systems Command Navy and Military Sealift Command Marine Engine Fuel Consumption and Emission
Calculator for the propulsion system and the supplemental ship service generator(s).

Diesel engine emission factors were multiplied by the engine horsepower and annual hours of operation
to calculate the pounds of pollutant emissions per year. This value was then converted to a tons per year
value for comparison with the Study Area total summed emissions on an individual pollutant basis.
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C.1.2 AIR ACTIVITIES EMISSIONS

Fleet training and Naval Air Systems Command testing consists of various activities associated with
airplanes or helicopters. Aircraft activities of concern are those that occur from ground level up to 3,000
feet (ft.) above ground level. The 3,000 ft. above ground level ceiling is the default atmospheric mixing
height above which any pollutant generated would not contribute to increased pollutant concentrations
at ground level (known as the mixing zone). All pollutant emissions from aircraft generated greater than
3,000 ft. (914 m) above ground level are excluded from this analysis. The pollutant emission rate is a
function of the engine’s operating mode, the fuel flow rate, and the engine’s overall efficiency.
Emissions for one complete flight for a particular aircraft are calculated by knowing the specific engine
pollutant emission factors for each mode of operation.

For this EIS/OEIS, emission factors for most military engines were obtained from Navy's Aircraft
Environmental Support Office (AESO) memoranda. For those aircraft for which engine data from AESO
was unavailable, applicable data from other reputable data sources was used. Emissions factors vary
depending on engine power mode, time in each mode, and fuel flow. Using these data, as well as
information on hours of cruise time and number of landing/takeoff activities on a vessel, pollutant
emissions for each aircraft and activity were calculated by applying the equation below.

Emissions = TIMxFFxEFXENGxCF

Where:

Emissions = Aircraft Emissions (Ib. per activity) (for EF in 1b./1000 gallon
fuel) TIM = Time-in-mode at a specified power setting (hr/activity).

FF = Fuel flow at a specified power setting (gallons/hr/engine)

EF = Emission factor for specific engine type and power setting (Ib./1000
gallons of fuel used) ENG = Number of engines on aircraft

As the equation indicates, emissions were estimated by first calculating total fuel used in each of the
different modes with the appropriate emission factor.

C.1.3 ORDNANCE AND MUNITIONS EMISSIONS

Available emissions factors (AP-42, Compilation of Air Pollutant Emission Factors) were utilized. These
factors were then multiplied by the net weight of the explosive (or a conversion factor for pounds per
item) and the number of times that the munition was used during a designated time frame. This
calculation provided annual pounds per year of emissions, which were converted to tons per year for
comparison purposes.

Emissions = EXP/YRxEF

Where:

Emissions = Ordnance Emissions (Ib. per year)

EXP/YR = Explosives, propellants, and pyrotechnics used per year EF =
Emissions factor

C.1.4 RECORD OF NON-APPLICABILITY

A Record of Non-Applicability For Clean Air Act Conformity has been prepared in accordance with the
Navy Guidance for Compliance with the Clean Air Act General Conformity Rule (30 July 2013) and is
included on the following page.
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C.1.5 EmISSIONS ESTIMATES SPREADSHEETS

The following spreadsheets (Tabs A - P) contain data used for the emissions calculations for vessels,
aircraft, and munitions, respectively.
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TAB A: Appendix C: Air Quality Emissions Estimates
Appendix Organization Acronyms
Tab A Appendix C Introduction A/C aircraft
Tab B Baseline {Preferred Alternative from V2) AESO Aircraft Environmental Support Office
TabC Emissions Summary co Carbon monoxide
Tab D Ship Emissions gal gallon
Tab E Training in State Waters GPH gallons per hour
Tab F Aircraft Emissions HC hydrocarbons
Tab G Munition Emissions hp horsepower
TabH Ship and Boat Emission Factors hr hour
Tab | Munition Emission Factors b pound
Tab) Aircraft Engine Emissions Factors and Profiles NM nautical mile
Tab K Aircraft Activity - Testing NOx Nitrogen oxides
Tab L Aircraft Activity - Training PM Particulate matter
Tab M Aircraft Activity by Region SOx Sulfur dioxide
Tab N Aircraft Engine Emission Factor Sources VOC Volatile organic compounds
Tab O Munition Activity Data yr year
Tab P Baseline (V2 Preferred Alternative) Munition Summary

Data Organization
Designation ° Relationship to EPA Region (coastal states)

Northeast OPAREA Region 1:  Maine, New Hampshire, Massachusets, Rhode Island and Connecticut
Region 2:  New York and New Jersey

VACAPES OPAREA  Region 3: Delaware, Virginia

Cherry PtOPAREA  Region 4:  North Carolina, South Carolina, Georgia

JAX OPAREA Region 4.  Florida

Key West OPAREA  Region 4:  Florida

GOMEX OPAREA Region 4.  Florida and Alabama

Region 6:  Louisiana, Texas

Outside Range
Complexes Other locations within the Study Area that are not in the OPAREA boundaries

? the OPAREA designation includes adjacent state waters. These are also separately delineated in the calculations.
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TABB: Baseline [Preferrad Alternative in the Atlantic Fleet Forces Training and Testing Final
released in August 2013)

Table 1. Estimated Annual Criteria Air Pollutant Emissions from Training, Alternative 2
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Table 2. Estimated Annual Criteria Air Pollutant Emissions from Testing, Alternative 2

Source
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State waters {03 )
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Ordnance
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Aircraft

Ordnance A 3 | 3 . . Ordnance

International waters (>12 nm) International waters (>12 nm)

Source X [sox
Total for AFTT Study Area (Training-Related Emis Total for AFTT Study Area (Testing-Related Emissions)

Aircraft 39,62 41,70 i 2.58 13.47 13.47 Aircraft

Ordnance Ordnance

‘Waters of the U.S. (3-12 Waters of the U.S. (3-12 nm)

Vessel Vessel

Vessel 2,311.32) 1,369.57 203.38 583.89 49.24 49.24 Vessel 514.21 340.77 47.86 145.69) 13.22 13.22:

2440.01] 544.34

dy Area Compl

162.68]

Rircraft

[Ordnance | 1 n Ordnance
Total 2761.13 2157.83 268.72 735.04 190.84 189.70| Total 598.88] 430.62| 55.32 159.93| 28.20|
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TARC: SUMMARY

Table 1, Vessel Emissions by OPAREA - out:

le of state waters

Annual Totalsin Tons per Year for Alternative 1 Annual Totalsin Tons per Year for Alternative 2
VOCs co NO,| 50‘| pv| o, voCcs| co| NOJ soﬁ| PM co,
[Mortheast 1.16| 6.40| 31.88 10.44] 1.49] 5,562 0.09| 2.11 4.10| 0.62| 0.20 299
VACAEES Ll itmnl enasl sdaasel T asaasl T or el T sozeol | ol al | raran) | seaman) | Lonnoal | arsdel 520579

1
ey West

|Ouls\dERCs 5z75| 372.52) 167205 3737 43.14) 215403| 158.76] 529.85| 4083.55) 325,174

Table 2. Vessel Emissions by OPAREA - inside of state waters

Annual Tatalsin Tons per Year for Alternative 1 Annual Totalsin Tons per Year for Alternative

VOCs ol NO,| so) oy vOCs| co| no| 50, PN co,
Northeast 0.09) 0.52) 0.15 E2 0.0l 0.02 0.27) 0.02] 0.00 E
VACAPES sl iza] T 1ssa) 11587] " 2.4 isas| sz imas| T zas] T T 01|
ST I ORI | IR NOON:T. B .| W R I
[ ! : 17,11 ) . 2,555]

ey et
[GOMEX

Outside RCs i 0.10) 66.05| 11.62]
Table 3. Small Boat and Riverine Vessels by OPAREA Alt 1 8 Alt
VOCs| Ol NO,| SO, PV €O
Northeast i 5.0) 30.7] 230.1] 42.6) 4.4 18,513
2

Charleston
AR
Cape Canaveral/ sE

panama city
[GOMEX 13
Table 4. Aircraft Emissions by OPAREA

Annual Totalsin Tons per Year for Alternative 1
area voc_sl cq] 50, P
N

Annual Totals in Tons per Year for Alternative 2
VO] CO = PM

Cherry Pt
.

ey ied” L b5 B
= IO C 1 BN NG R 51 &3] 5501
Panarna City 0.79 8.44] S.EI 32.00 6.71 5,148]
Table 5. Aircraft Emissions within state vraters boundaries OPAREA
Annual Totalsin Tons per Year for Alternative 1 Annual Totals in Tons per Year for Alternative 2
area VOCs| [ NO,| S0, PIV] =Y = [53) NO] 50, [ cO,
[Northeast 0 0l 0 ol o) ol 0 0| o) 0 0|

[VACAPES .27 o70f . 1as| . ozems] oz 277) . 20m) 070|145 3535
Cherry Pt 193.57] 40.77] 77.14) 55,069 1030 13357| 10183 40.77} 77.14) 53,064
pax o.60] . o21f o.aof 07| oo coeo| oelf 021 oodof 207
ey Wed 0. 0 0 0| 0 0 ol of 0 0
T TRTTRRTE! St | PP E SRS
Panarna City 0.79 5.44 5.65]
Table 6. Munition Emissions by OPAREA
Alternative 1 Alternative 2

Location vo] Ol no,J 50, | [ co,| [ vod [ NO,| 50, [ [ o] [
Mortheast / NUWC
Newport i 0.00 0.75 0.01 0.00 3.50 2.35 051 0.00) 0.00 078 0.01 0.00 389 2.95 0.51 0.00)
SRCURRITE DI IR R | ] BN o R T P o IOy BRI ey PR Ehy DR POy | SO 1 PP -] MO £ IR o MO
Cherrypt. o000 oazeol ozal o owo| s 4.77] 1o coosl oool 170l o e=af o oooo| s7s a8 10.e7] ooy
packsonville Loooo1 osreo| oossl o0 2.3 16.66 391 Loz 01| | azsof ol ool ... 2217|  1ses|  33o] 0.21
ey west
(GUIMER Y
city oo.o00| o3es| o007l oooo| 4| EXCE B Y1 oo o oool ozes| o7 o oooo| aes[ o ozegl 361 002
Other AFTT 0.00 1.35) 0.02 0.00 0.43 0.32 070 0.00| 0.00 1.35] 0.02 0.00) 0.42] 0.31] 0.70] 0.00)

Study Area Total 0.15] 12653 220 0.05] _ 205.c6] 152.40] 10154 0.55) o.15] 12653 2.20] 0.02) 205.85 157.34] 10152 058

Table 7. Emissions within State Water Boundaries

All Emissions in State Waters, Altern: nState Waters, Alternative 2
area VOCs| | NO,J S0, [ vOc] =5 NO, S0, [
Mortheast 5.12 42.84] 5.38 5.09 30.69 23037 az.67] 5.36)
VACAPES . 1301 120.42 14.16 13.23] 22335| 421.27] 120.89 14.35
Chesapeake Bay 5243 zs3.70] 731243 43683 60.52] 52.48) 29370] J313.42| 436.39) 60.52}

0.08 0.27 2.7, 0.46 0.05 10.95]  19374]  103.40 41.06} 77.17]
Chiarleston 038 2.15 57.82) .11 0.95 0.38 215 57.82 ERE | 0.5
pax 1.85| .34 63.03) 1139 1.1 2.09 1129 65.05 12.58] 221
Cape Canaveral/ =€
L 5.1 359 226.4) 44.6 5.4 5.1] 359 226.4 44 5.1)
ey west 0.06 0.16 1.53] 033 0.05 0.05 0.17] 128 0.20) 0.04]
Panama City 0.84 .99 11.98) 268 5.73 0.59 1053 1356 .73 6.77]
[GomEx 1.49) 5. EI 48.59 7.71 1.15) 1 EI 431] 47.47) 7.55' 1.13]
Outside RCs 0.10 0.a2] 2.33) 0.43 0.07] 2.60]  za3g| 66.05 11.63] 2.61]

3380.60
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Table

. Grand Total Emissions Summary

Alternative 1

Alternative 2

Area

[Mortheast

GoMEX
Outside RCs

Table 9. EmissionsSummal

41

2,481
-1,031

8,462
5,746

for the Baseline - Grand Total

1,218

427 1,088,429
203 -1,772,383

[Area = NO,

Northeast 130.13] . L16.51)

VACAPES 1120.07] " 7378

Cherry Pt - o 335,643

[k 1,041.05] 250,44 350,118

ey Wed e ) | 283,605)

GOMEX Tigaen|"1aan1 T 415

outside Res 412] =51 =069 1079 5114
33133 ®512.03 271572 90830 2860812

Table 10. EmissionsS ummary for the Baseline - State Waters

[Area VOCs] co} NO,] [ CO'ZI

Northeast 312 e4.51| 6054 X e

VACARES 2.1

Cherry Pt

i

ey West

|Ouls\de RCs

Table 11. Net Change for Stat

te Water Emissions

2576 11,610 2,642
936

Annual Totals in Tons per Year for Alternative 1

GoMEX
OutsideRCs

0
344

Area VOCs| 0| NO,|
o b
VACABES So1.53] " 267513

- .
0.25] 2.21)

Table 12. Net Change for Total Emissions

610
326

18,485

337,156

1,296,256
1,564,557

Area

Northeast
VACAPES

|Ouls\de RCs

‘Annual Totals in Tons

PEERY)

1,652.39

R
153.45)

211,314]

54.26]

158.17]

4129.45) 645,97

329,042)
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TAB D: SHIP EMISSIONS

Vessel Steaming Hours by State vs International Waters and by OpArea

Alternative 1

Alternative 2

Hrs |steaming Hrs" |steaming Hrs®
State Waters |Open Water |State Waters

Alternative 1

Annual Emissionsin Tons
HC

CO2

Alternative 1

Restricted Waters Only Annual Emissions in Tons
NOx He 50x

PM10

Alternative 2

Annual Emissionsin Tons

Alternative 2

SOx

Restricted Waters Only Annual Emissionsin Tons
P10

CO2

CVN

Jvacapes

Outside RCs ] ]

0.00 0.00
0.05 0.00
0.00 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00
0.00
0.00
0.00

Northeast

utside

0.14 0.00

DDG -1000  INortheast

’ Key West

Outside RCs 7,466

8| 2976

125.05

138,497

0.26

58,341)

2,179

VACAPES

JEOMEX
Outside RCs

“a0377]

15.01

e |

113

005

tha Northeast A ...

utside

Northeast

Key West

Outside RCs

22,887

Outside RCs 1,160

18.36

9.79 21.81

0.26 0.01

245.45

15.20 33. 84

2.97

15,112]

0.40 0.02

0.05

0.00

FC o JNortheast
VACAPES

Outside RCs

Northeast

utside RCs

Northeast

Key West
]z EX .
Outside RCs
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Northeast

Key West
]z EX .
Outside RCs

sioloioio

SSN ... Northeast,
VACAPES

Outside RCs
h
Jvacapes

0 0 0.00 0.00 0.00

GOMEX ) 0l

0.00

0.00

0.00

0.00

0.00

ol 0.00 0.00 0.00 0.00 0.00 0|

Outside RCs 4 1
Northeast

utside

JnNortheast

’ Key West

Outside RCs 1,477 2

34,89

15,426

3,039.70

59,4320) 0.04]

VACAPES

JEOMEX

2424

S &

aral e e o

e TRt L] IR aTErss ERRTIRE ] S &
Jnortheast

utside RCs

1 Steaming hours provided by the US Navy, AFTT Gray Ship Steaming Hours for Air Analysis.docx, 12 September, 2016.
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TAB E: Trainingin State Waters

State Waters Activities"

Total Annual Hours
Cape GOMEX/ |
NE - Ches Bay + JAX /St Johns/|Canaveral/ Corpus

Vessel Type Naragansett | VACAPES |Trib Charleston Mayport  |SE FL Panama City Key West Christie
RCB 5,458, 124 35,051 0 2,226 4,952 20| 66, 2,226
|TCAC 0| 3,198 5,979 0 0 0 0| 0 0
IDDG 0 780] 0 0 0 0| 0 0| 0
|_lCU/LCM [ 1,160] 1,426, 0 0 0 [ 0 0
RIB (Zodiac) 3,472 3202|  20,074] 12,651 2,734 600 75 0 2,202
Mark V 3,232, 390 36,770 0 200 4,352 75 0| 152
CRRC 2,202, 228 3,072, 0 2,402 600 75| 0 2,202
PC 0| ﬁ' 50| 0 0 0 0| 0 0
[TATF 0 170| 795 0 0 0| 0 0| 0
[TARS [ Zl§| 795, 0 0 0 [ 0 0
HSMST 0| 0) 36| 0 0 0 0| 0 0
EMISSIONS BY AREA

Vessel Type NE - Naragansett Bay, Rl vVoc co NO, 30, PM10/PM2.5 CO,

Riverine Command - RC MPDE 3.07 767 74.78 11.13 1.80 4342

LCAC (SSGTG/M PGT)(80/3955) 0] 0 0] 0 0 0

DDG (SSGTG/MPGT) 0 0) 0 0 0 0

LCU/LEM [ 0) [ 0 0 0

RIB {Zodiac} 0.25 1.44 38.72) 6.10 0.64 4,930
|Mark v 1.70] 21.36] 115.51 25.29 1.86 9,144

CRRC 0.03] 0.20] 1.09] 0.13 0.09 96,

PC 0 0f 0 0 0 0|

TATF 0 0) 0 0 0 0

[TARS [ 0) [ 0 0 0

HSMST 0 0 0 0 0 0|

Total Emissions in Tons 5.0 30.7 230.1 42.6 44 18,513
Iyesse| Type VA Capes Voc co NO, 50, PM10/PM2.5 o,

RCB 0.07] 0.17] 1.70] 0.25 0.04] 98.65]

LCAC 5.58] 29.30] 183.17 61.31 6.87 33,094

DDG 1.56| 23.29] 44.66, 24.24] 115 10,750

LCU/LEM 0.30] 21.00] 26.07, 1.80 0.91 977
[RIB {Zodiacy 0.10 0.54 14.63 7.31 0.24 1,363

Mark V 0.20] 2.58] 13.94 3.05 0.22 1,103

CRRC 0.00] 0.02] 0.11] 0.01 0.01 10

PC 2.35] 131.57] 28.93 6.41 0.87 2,994

TATF 0.18| 1.56] 8.87| 0.66 0.08 306

TARS 0.14] 0.35] 3.51 0.74] 0.10 372

HSMST 0| 0| 0| 0 0 0

Total Emissions in Tons 10.5 210.4] 325.6 100.8 10.5 51,568
[chesapeake Bay & Tributaries VoC co NO, 50, PM10/PMZ.5 o,

RCB 19.71 49.27] 480.23 71.48 11.57 27,886

LCAC 10.43, 54.78] 342.46 114.62 12.85 61,873
| e 0] 0 0] 0 0 0
|_lCU/LCM 0.37] 25.82] 32.05 2.22 1.12 1,201

RIB {Zodiac} 0.60| 3.41 91.74 14.45 1.51 11,682

Mark V 19.30, 243.05] 1,314.16, 287.73 21.14] 104,030

CRRC 0.04] 0.28] 1.53] 0.18 0.12 134

PC 0.15] 8.4§I 1.85| 0.41 0.06 192

[TATF 0.84] 7.32' 41.47) 3.11 0.36 1,429
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[TARS 0.50] 1.27] 12.80, 2.69 0.35 1,356
HSMST 0.00| 0.03] 0.12] 0.00 0.00 4
Total Emissions in Tons 51.9] 393.7] 2,318.4/ 496.9 49.1 209,787
IVesseI Type Charleston VoC [ele] NO, 50, PM10/PM2.5 CO,
RCB 0 0) 0 0 0 0
LCAC 0| 0) 0| 0 0 0
| IS 0] 0 0] 0 0 0
LCU/LCM 0 0) 0 0 0 0
RIB {Zodiac} 0.38] 2.15] 57.82) 9.11 0.95 7,362
Mark v 0 0f 0 0 0 0|
CRRC 0 0) 0 0 0 0
PC 0| 0) 0| 0 0 0
[TATF 0 0f 0 0 0 0|
[TARS 0 0) 0 0 0 0
HSMST [J 0| [J 0 0 0
Total Emissions in Tons 0.4 2.2] 57.8 9.1 0.9 7,362
[vessel Type JAX/ St John/ Mayport VOoC o NO, so, |[pmio/Pmz5]| €O,
RCB 1.25| 3.13] 30.50, 4.54] 0.74] 1,771
LCAC 0| 0) 0| 0 0 0
| BIe 0] 0 0] 0 0 0
|_Lcu/LCM 0 0 0 0 0 0
RIB {Zodiac} 0.08| 0.46| 12.49, 1.97 0.21 1,591
Mark v 0.11] 1.32 7.15| 1.57 0.12 566
CRRC 0.03] 0.22] 1.19] 0.14] 0.10 105
PC 0| 0) 0| 0 0 0
TATF 0| 0) 0| 0 0 0
[TARS 0 0) 0 0 0 0
HSMST [ 0| [ 0 0 0
Total Emissions in Tons 1.5 5.1 51.3 8.2 1.2 4,033
IVesseI Type Cape Canaveral/ SE FL VOC [=e] NO, 50, PM10/PM2.5 €O,
RCB 2.78| 6.96 67.85 10.10 1.64] 3,940]
LCAC [ 0) [ 0 0 0
| S 0f 0 0f 0 0 0
LCU/LCM 0 0) 0 0 0 0
RIB {Zodiac} 0.02] 0.10] 2.74] 0.43 0.05 349
Mark v 2.28 28.77] 155.54] 34.05 2.50 12,313
CRRC 0.01] 0.05§ 0.30] 0.03 0.02 26
PC [ 0) [ 0 0 0
[TATF 0 0f 0 0 0 0|
TARS 0 0) 0 0 0 0
HSMST 0| 0) 0| 0 0 0
Total Emissions in Tons 5.00 35.88 226.43| 44.62 4.21 16,628
[vessel Type Panama city VOC ) NO, S0, |pmio/PM25| €O,
RCB 0.01] 0.03 0.27] 0.04] 0.01 16
LCAC 0 0) 0 0 0 0
DDG 0| 0) 0| 0 0 0
[Lcu/icm 0] 0 0] 0 0 0
Iﬂ} (Zodiac) 0.00] 0.01 0.34] 0.05 0.01 44
Mark V 0.04] 0.50] 2.68| 0.59 0.04] 212
CRRC 0.00| 0.01 0.04] 0.00 0.00 3
PC 0 0) 0 0 0 0
TATF 0| 0) 0| 0 0 0
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TARS 0] of 0] 0 0 0]
HSMST 0 q 0 0 0 q
Total Emissions in Tons 0.1 0.5 3.3 0.7 0.1 275]
|vessel Type key West VOC =) NO, 30, |pmig/pM25]| €O,
RCB 0.04 0.09) 0.90 0.13 0.02 53)
LCAC 0 [i 0 0 0 0
| IS 0] 0 0] 0 0 0
LCU/LCM 0 0] 0 0 0 0
RIB (Zodiac) 0 [i 0 0 0 0
Mark V 0 0| 0 0 0 0
CRRC 0 0] 0 0 0 0
PC 0 [i 0 0 0 0
TATF 0 0| 0 0 0 0
TARS 0 0] 0 0 0 0
HSMST 0 0] 0 0 0 0
Total Emissions in Tons 0.0 0.1] 0.9 0.1 0.0| 53]
[vessel Type GOMEX/ Corpus Christie voc co NO, s0, |[pmigem25|  Co,
RCB 1.25) 3.13] 30.50 4.54 0.74) 1,771
LCAC 0 0] 0 0 0 0
| BIe 0] 0 0] 0 0 0
|_Lcu/LCM 0 0] 0 0 0 0
RIB (Zodiac) 0.07] 0.37] 10.06 1.59 0.17 1,281
Mark V 0.08 1.00| 5.43 1.19 0.09 430
CRRC 0.03) 0.20) 1.09 0.13 0.09 96)
PC 0 0] 0 0 0 0
TATF 0 0| 0 0 0 0
TARS 0 0] 0 0 0 0
HSMST 0 0] 0 0 0 0
Total Emissions in Tons 1.4] 4.7] 47.1 7.4 1.1 3,575'

* State water activities provided by US Navy, AFTT inshore Events 08Feb2017 NAEMO WEB.xfsx
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TABF: AIRCRAFT EMISSIONS
Training Aircraft Operational Hours below 3,000 Ft (except for GHG) by OpArea (all activities in international waters]
Alternative 1 Alternative 2 Alternative 1 Alternative 2
Cruise’ Cruise” Annual Emissions in Tons Annual Emissions in Tons
LTOs #]° (Hrs) LTOs (#)° (Hrs) VOC O NOx 502 PMuzes €02e voC _I co _I NOx 502 PMuos C02e
FI/EA LG  JVACAPES 58 37 58 37} 1.45 6.76, 2.67 0.42 1.20 587] 1.45) 6.76) 2.67] 0.42) 1.20) 587]
GOMEX E E 0.00 0.01 0.24) 0.04] 0.11 52 0.00) 0.01] 0.24) 0.04) 0.11] 53
1ax 451 41] 451 41 12.24 56.84) 9.34) 1.53 4.28 2097 12.24) 56.84 9.34) 1.53) 4.23 2,097
Key West 0] o 0] of 0 o] o] 0 o] o 0] 0] 0] 0] 0] o
Northeast 0] o 0] of 0 o] o] 0 o] o 0] 0] 0] 0] 0] o
Cherry Pt 157] 244 157 24) 3.92 18.20 3.54) 0.57 161 750) 3.92) 18.20 3.54 0.57] 1.61] 750)
Panarna City 0 0 [i 0f 0 0| 0| i 0| 0 0] 0| 0] 0] 0| 0
VACAFES 58 37 58 27} 0.22 1861 9.22 2.36 1.30 3713 0.22] 18.61] 9.22] 2.25) 1.30] 3,713
F3s GOMEX E E 0.03 2.43 111 0.31 0.17 467} 0.03] 2.43) 1.11] 0.21] 0.17] 467}
1% 491 1 491 41 0.33 24.13) 17.01 3.10 1.47 5759 0.33) 24.13 17.01] 3.10) 1.47] 5,759
ey West 0 i 0 of 0 ol ol 0 ol i 0 0 0 0 0 i
Northeast 0 i 0 of 0 of of 0 of i 0 0 0 0 0 i
Cherry Pt 157] 24} 157 24] 0.17 13.24) 7.97 1.69 0.87 290 0.17] 13.24 7.97 1.69) 0.87] 2,909
Panama City 0 q 0 0 0 0] 0] 0 0] 0f 0| 0] 0| 0| 0] ]
VACAFES 0] o 0] of 0 0] 0] 0 0] o 0] 0] 0] 0] 0] o
vz GOMEX 0] o 0] of 0 o] o] 0 o] o 0] 0] 0] 0] 0] o
1ax 0] o 0] of 0 o] o] 0 o] o 0] 0] 0] 0] 0] o
ey West 0| [ 0 of 0 ol ol 0 ol [ 0| 0| 0| 0| 0| [
Northeast 0| [ 0 of 0 ol ol 0 ol [ 0] 0| 0] 0] 0| [
Cherry Pt 110) 110 0.00 0.17 0.39 0.11 0.07 163.4} 0.00) 0.17] 0.39) 0.11] 0.07]  163.41]
Panara Clty 0 0 [ 0f 0 0] 0] [ 0] 0 0] 0| 0] 0] 0|
VACAPES 19 15} 0.0 0.07 0.31 0.08 0.15 119 0.02] 0.07] 0.31] 0.08] 0.15 119
P3 GOMEX 19 15} 0.02 0.07 0.31 0.08 0.15 11| 0.02] 0.07] 0.31] 0.08] 0.15 11|
1ax 53 53} 0.06 0.23 1.07 0.28 0.51 410} 0.06) 0.23) 1.07] 0.29 0.51] 410}
Key West 0] o 0] of 0 o] o] 0 o] o 0] 0] 0] 0] 0] o
Northeast E E 0.01] 0.03) 0.16 0.04] 0.08 61] 0.01] 0.03] 0.1 0.04) 0.08] 61]
Cherry Pt 4 4 0.00 0.02 0.08 0.02 0.04) 3] 0.00) 0.02) 0.08] 0.02) 0.04) 3]
Panama City 0 0f 0) of 0 0| 0| 0 0| 0f 0| 0| 0| 0| 0| 0f
VACAFES 6} 64 0.07) 1.10 7.45 0.77 108 0.07] 1.10] 7.45 0.77] 0.00) 1,088
Pg GOMEX 0| o 0 of 0 of of 0 of o [§ 0| [§ [§ 0| o
1% 185} EE | 0.21] 3.17 21.40] 2.20 3124 0.21] 2.17] 21.40 2.20) 0.00) 3,124}
ey West 0 i 0 of 0 of of 0 of i 0 0 0 0 0 i
Northeast ) 42} 0.05 0.73) 4.91 0.51 718} 0.05] 0.73) 4.91] 0.51] 0.00) 718}
Cherry Pt 16 16} 0.02 0.28 1.89 0.19 276} 0.02) 0.2g 1.89] 0.19) 0.00) 276}
Panama City 0 J 0 o 0 0| 0| 0 0| 0f 0| 0| 0| 0| 0f
VACAPES 0 ] 0 of 0 0] 0] 0 0] q 0] 0 0] 0] 0 ]
Av-8B GOMEX 0] [ 0 of 0 ol ol 0 ol [ 0| 0| 0| 0| 0| [
1AX 0 [ 0] of 0 0] 0] 0 0] 9 0] 0] 0] 0] 0] 9
Key West 0 q 0 of 0 0| 0| 0 0| of 0| 0] 0| 0| 0] of
Northeast 0 q 0 0 0 0| 0| 0 0| of 0| 0] 0| 0| 0] [
Cherry Pt 107 3 107 E 0.45 2.64) 0.49 0.15 0.41 211 0.46) 2.64) 0.49 0.15) 0.41] 211
Panama City 0 0 0 0 0| 0 0| 0f 0| 0 0| 0| 0 0f
[VACAFES [ 14,149 4] 15,514] 4.59 5336 54.41 18.88 35.70) 27395 7.01] 74.57 76.54) 76.50] 50.23] 38,534
H-60 GOMEX 2,469 2,517} 0.86 9.25 9.48 3.29 6.22 4770 0.89] 9.43) 5.6 3.35 6.34) 4,363
1ax 129 2,447 129 3,107} 0.94] 9.80) 9.57 333 6.28 483 1.17] 12.28 12.10 4.21] 7.94 6,111}
ey West 243} 81§ 0.08 0.91 0.93 0.32 0561 470) 0.29) 2.0§) 2.13] 1.09) 2.0 1,577
Northeast 1,843 3,315} 0.64] 6.91 7.07 2.45 454) 3561] 1.1§| 12.43 12.73 £.41] 8.3 6,405
Cherry Pt 234 612} 234] 612 0.37 3.43 2.67 0.95 1.75 1377 0.7 3.43) 267 0.55] 179 1,377
Panama City 2,25 2,664 0.79 g.44} _8.65] 3.00 557 235 0.53) 9.99) 10.23 3.55) 5.71] 5,148
VA CAPES 1,812 0.3 8.35 85.02] 0.00) 0.61 13807} | 8,39 85.02 0.00) 0.61] 13,807}
H-53 GOMEX 0| of 0| of 0 ol ol 0 ol of 3 0| 3 3 0| of
1% 342} 0.07 1.58 16.05) 0.00 0.12 2607 0.07] 1.58) 16.05 0.00) 0.12] 2,607
Key West 0| o 0 of 0 of of 0 of o [§ 0| [§ [§ 0| o
Northeast 0| o 0 of 0 of of 0 of o [§ 0| [§ [§ 0| o
Cherry Pt 250} 0.05 1.15 11.73] 0.00 0.08 1905 0.05) 1.15 11.73 0.00) 0.0g 1,909
Panama CTty 0 [y 0 0| 0 0] 0] 0 0] [y 0| 0 0| 0| 0 0|
VA CAPES EEE 0.02 0.14] 0.80 0.31 0.58 442} 0.02) 0.14) 0.80) 0.31] 0.58 442}
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UH-1 (GOMEX 0 q 0 0 0 0 0 0 0 q q 0 q q 0 q
1AX 119 0.01] 0.04 0.24) 0.09] 0.17] 131] 0.0 0.04) 0.24 0.09 0.17] 13]
Key West 24 0.00] 0.01 0.05) 0.02] 0.03) 27 0.00) 0.01 0.05 0.02 0.03] 27]
Northeast 0 0 0 0 0 0 0 0 ] 0 0 0 ]
Cherry Pt 27, 0.00] 0.01 0.03) 0.02] 0.04 30 0.00) 0.01 0.05 0.02 0.04] 30
Panama Clty 0 9 0 0 0 0 0 0 0 9 0 0 0 0 0 9
[VACAPES 0 [ 0 0 0] 0 0 0 0 0 0 0 0 0 0 0
AR GOMEX. 0 [ 0 0 0 0 0 0 0 [ 0 0 0 0 0 [
1A% 7 0.00] 0.01 0.00] 0.00] 0.00] 3 0.00) 0.01 0.00) 0.00) 0.00) 3
Key West a 0f 0] 0f 0 0f 0f 0 0f 0f 0f 0] 0f 0f 0] 0f
Northeast a 0] 0] 0f 0 0f 0f 0 0f 0f 0f 0] 0f 0f 0] 0f
Cherry Pt E 0.00} 0.02 0.01 0.00} 0.01 7| 0.00| 0.02] 0.01] 0.00] 0.01] 7
Panama City ] 0f 0] 0f 0 0f 0f 0 0f 0Of Of 0] Of Of 0] 0Of
VACAPES 13 0.00) 0.02] 0.15) 0.02] 0.00] 3] 0-00) 0.02] 0.15) 0.02] 0.00) 3]
Learjet GOMEX 0 q 0 o 0 o o 0 o q i 0 i i 0 q
1AX 0 q 0 o 0 0 0 0 0 q 0 0 0 0 0 q
Key West 0 q 0 0 0 0 0 0 0 q 0 0 0 0 0 q
Northeast o ] 0 o 0 0 0 0 0 ] 0 0 0 0 0 ]
Cherry Pt o ] 0 o 0 0 0 0 0 ] 0 0 0 0 0 ]
Panama Clty 0 0| 0 0] 0 0| 0| 0 0| 0| 0| 0 0| 0| 0 0|

Aircraft Operational Hours below 3,000 Ft [except for GHG) by OpArea {all activities in state waters)

Alternative 1 Alternative2
Cruise” Annual Emissions inTons Cruise Annual Ernissions in Tons
(Hrs) voc co NOx 502 PMuprs coze |(Hrs) Vot 0 NOx 502 PMp5 C02e
H-60 Northeast 0] 0] 0 0] 0 0] 0] 0 0] 0] 0] 0 0] 5
VACAPES 522 0.18] 1.96) 2.01 0.70] 1.32] 1014] 523 0.18] 1.96) 2.0 0.70) 1.32] 1,014
Cherry Pt 2] 0.00) 0.01 0.01 0.00] 0.01 E 2) 0.00] 0.01] 0.01] 0.00) 0.01] E
1AX 159 0.06] 0.60) 0.61 0.21] 0.40] 307} 159 0.08] 0.60) 0.61] 0.21] 0.40) 307)
Key West 0.00] 0.00) 0.00) 0.00) 0.00) o
GOMEX 204 0.01] 0.07] 0.08] 0.03] 0.03] 39| 20 0.01 0.07] 0.08} 0.03] 0.05) 39
Panama City 2,252 0.79) 8.44) 8.65 3.00 567 4352 2,664) 0.93] 3.99) 10.23 3.55) 6.71 5,148
H-53 Northeast [§ 0| 0 [§ 0 [§ o] 0 [§ 0| 0| 0 0| 0
[VACAPES 292 0.0} 1.81 18.40 0.00] 0.13] 2088] 292 0.0g] 1.81] 18.40 0.00) 0.13] 2,988)
Cherry Pt 0] 0 0] 0 0] 0 0] 0
12X 0] 0 0] 0 0] 0 0] 0
Key West 0f 0 0f i 0f 0 0f 0
GOMEX. 0f 0 0f i 0f 0 0f 0
Panama City 0] 0| 0 0] 0 0] 0] 0 0] 0| 0| 0 0| [
UH-1 Northeast 1 0 0 1 0 1 g 0 1 0 0 0 0 5
VACAPES q] 0 0 q] a q] 0l 0 q] 0 0 0 0 i
Cherry Pt 0f 0| 0 0f i 0f 0] 0 0f 0| 0| 0 0| i
1AX of 0| 0 of 3 of o] 0 of 0| 0| 0 0| o]
Key West of 0| 0 of o of o] 0 of 0| 0| 0 0| o
GOMEX qf 3 0 qf o qf of 0 qf 3 3 0 3 o
Panama City 0| 0| 0 0| 5 0| 0] 0 0| 0| 0] 0| 0] 0
[AH-1 Northeast 3 0| 0 3 5 3 0] 0 3 0| 0| 0 0| 5
[VACAPES i 0 0 i 0 i o] 0 i 0 0 0 0 8
Cherry Pt 2] 10.90) 193.56 101.92| 40.77] 77.13) 5906 22] 10.90] 193.56 101,52} 40.77] 77.13] 59,061
1AX i 0 0 i 0 i o] 0 i 0 0 0 0 o
Key West 0f 0 0 0f o 0f o] 0 0f 0 0 0 0 0
GOMEX 0f 0| 0 0f [} 0f 0] 0 0f 0| 0| 0 0| 0
Panama City 0| 0| 0 0| 0 0| 0] 0 0| 0| 0| 0 0| 0|

1 Data onLTOs and Cruise time provided by USNavy, NAVAIR Assumptions.docx Marine Corps Training Cycle.xdsx C2X sorties hours.xdsx, IKE C2X.xisx. AFTT Training Air Analysis.xdsx .
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TABG:

MUNITION EMISSIO NS

[RAUNTION EMBSIONS ESTIMATES - TES

/G AND TRAINNG - 0 FESHORE

Tamberol ] Number ot
: ':;:"":::'::’ DRI - Emsions (bfyear) Emisions (IPY) Emsions (bfyear) Emsions (1PY)
Location - Range . Alte mative 1 Altemative 1 Altemative 2 Alte native 2
e || || 5
Aetivities Acthvities
e e | | L= L e = o | @ L= = o= e L= Lo e == = len =)= Lo = = | e L= =] = == =] =
[Bombs
oorabz (Hen Morth east / NUW 510000] 000 000 000 0.00 0.0 0o 00 00 09 0. 0.9) 00| 09 000 0.0] 0 o) o) 00 00 00 09 0
Expiosive) ewport
Virgin i Capes E 7 (] (] (] (] | |
Chermy Pr 0] (] 00 (] o) o)
[iacksonville E 5 7] 00 00 00 .00) G
West 000 (] (] 00 (i | |
GOMEX / NSWC s1oo0of  ooooo| ooooo|  o.0000 0.0000 24400 .00 .00 0.00 0.00 .00 0.1f 00 00 0. 00 0.0 00 0.1 28400 .00 .00 ol 0l 00| 00| 00| 0.0} o)
Panama City 4 4
Other AFTT 5] 2 610000]  oooog oo0[ o000 00000 73200 700 000 0.00 000 0.00) 0.1] 00 00 0| 00 00 00 6K 73200 000 0.00 0| [ 0] 0] 0] o) oo}
Tona D) T 23] 0.0 [X] 0.0) 0.0 0.0 [ 0.0 00 [ 0.0 0.0 (1] 0.0 0.0
Profectiies
ma| Caliber Morth east | NUW
s . 000 2s0E05 0.0 ooo| ssoeos|  ss0e05 00| 1mEe05 7459 115 on) 000 06 354 865.54] 00 0o 0o 0o 0. g 04 0n 0. 7457 118 .00 o] ol 00| 00| 00| o) o)
388 7550 3887550 00| EE 0.1 i) [i] 0] [ EN i [EENEE] 01 [ [ ¥ ¥ ER o0}
838 475 853,475 000 03| 00] 00] 0.0} 0| [ 03| 0 0} 0.0} 0.0} 00 00 00 0.3 0.
Taa50%s 23075 Goo| os0e0s]  000]  000[ G s0E0s| 5 S0E0S| a0 13 [ [ [ 1] 0 1] 5] [ [ [ [ 0] 0] 15 [
3500 2800 700 H T 5 5 00 00 00 ] [l [ (] 1 [ [ Tl 0] 0] ] 0}
ey Dﬂﬂ > > > > > > > > > > > > > > ]
panama Ciry 262,300 22,50
Other AFTT [ 000] 2s0e0s| 000l omol 5soe0s| ssoeos|  ooo] 1aens| 00 0D 0D 00 00 00 00 00 [ 0] 00 00 00 00 00
Towal & 376600 X 53 0.1] [X] 00 E [E 3] [ 0.1] 00 [ 03 13 5.5 0.0]
[ eam Catber
e ooss|  ocoons|  ooooo|  ogooo oouss|  oo01r| 00 0.2 g g | 04 LK 0 g gl gl ) ) ) LR gl
Mewport 5860 3860
Virginia Capes 82580 52557 00s5]  005]  0.0000] 60000 00033 00017 35| [I51 00 0 [TK1 61 1] (i1 o] [l 00 o] o] 15| i
herry P 5,560 560 nnasn 0.00L7 0 000059 1] 00 o) 00| o0 00 06 a0 o] 00| 0] 0] 0] 05) .o}
Jacksonville 73812 73812 0.0850] 00015 0.00 17| 3.1 0.1 0.0 0.0} 0.1} 0.1} 16} 0.0} 0.1] 0.0} 0.0 0.1] 0.1] 15| 0.0)
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TARSS2 L 52 =22 3995} 3ship Service Diesel Generater
TARS 52 0.2} 3.3 3517 1
e Ly g eI eenerator
AT 2u] e 045 5 09| 35998 o easer 2|wtain Propuision Diesel Engine
TATFLTZR EE IEES FEEN IR 1074 7]
Cancing Craft Air e -
Cushion 343 18,32 11455 3.3 430 | 20697 Jiesacy: 4-Alled Signal TR0 gas turbines [2 propulsion / 2 ift) 16,000 hp sustained
Iy FEE 5 311 To7]  Lota S|z Detror 12V- 71 DIesel eng nes, T shaft, Ga0 N SUstamedl,
AAV-2 082 075 [Detroit Diesel 8v-53T (P-7), Curnmins VT 400 902 (P-7AL}
DI ] IEER | 5 225 T WO T2Vas0 T engines
RIB-4 0.05) 0.31] 5.14) L44) O15)  L163:3p, ) corerpillar 3126 DITA, 6in-line cylin der diesel, turbocharged, aftercooled. a0Hp 52
CRRC 0024] 01804 0.995|  oa1ee]  00s14 3.2 55 HP 2-drokeengine  gas diesel
Maneuverable HSMST 0093 1.631 6337 ool ozlo| e
urf sce Tarset 200 HP - 2 outboards
Rver Command Bost RCB 112 281 27.40 408 06 1551 50 HPX 2
*Datafrom Navy and MSC Marine Engine Fuel Consumption & Emissions Calculator, US Navy, October 2016
IFr= SPECITIC Tl CONSUMPEION COMLNT X F P FUE Speciic weight
SeC diesel = 04
sFcgas = 05
Fsw diesel = 72
Fswigas = 61
0133 MMBtu/gal diesel 1615 I/MMETU 22,287 b CO2/gal diesel
0125 MMBtu/gal motor gas 154.8 I/MMETU 19.35 b COZ/gal motor gas
Lcac 89 GPH
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Tmisaons Tactors 67T
Ship/Boat Type | VesselMode Propulsion Engines + Generators #

| v [ e | Nox | s0x Ipmﬂz.sl €02 | Engine model Engines Use'
LCU 76 GPH
ik v 254 GPH
IlB 52 GPH
EFs for small craft Ibfhp-hr

co NOx 502 P oz
|50-100 0.00023153% 00040765 O.0L7#417 98658E-06 0.000626 1.065421;
[174-302 0.000231538 (0.0040765 0.0173417  3.85758E-06  0.000526 1.0654 21

#2014 National Emissions nventory, Version 1 Technical Support Document, USEPA. December 2016,
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TAB I: MUNITION EMISSION FACTORS'

Study Area Emission Factor (Ibfitem)
Type Category DODEC ID o, o NO, voC S0, PM,, PM_¢ Pb
.50 CAL Blank Small cal AS557 0.0021] 0.0018 0.000028 0 0] 0.000098| 0.000088 0.000012]
25 MM medium cal M793 0.043 0.085 0.0015' 0 0 0.0033 0.0017 0.000049
|81 MM HE Cartridge large cal C256 1.4 0.097 0.016 0 0 Q.17 0.093 0.00069
2.75 In Rocket HE rocket H163 0.7 0.4 0.0056 0 0| 0.24 0.12 0.0006]
2.75 in Rocket (Practice) rocket H974 4.8 0.53 0 0 0 0.16 0.17 0.07|
Floating Smoke Pot for marine marker K867 0.51] 0.89 0.0028 0.022 0.0032 30 23 0.016
|Grenade grenade G900 0.021] 0.0008 0.00067| 0.00000032 0.026 0.07 0.049 0.011
Flare CM flare L410 0.011] 0.0013 0.00013 0.0004] 0.0000079 0.0062 0.0062! 0
Flare ll. Flare 1311 0.14] 0.011 0.0031 0.00033 0.000073 0.12 0.12{ 0.0000023
2.75 In Rocket fleschette rocket H459 2.4 1.5 0.026 o] 0 0.11 0.1 0.051
'Emission Factors from USEPA AP-42 Section 15 {various dates)
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LTO Total | I I | 49 80)] 231.14] 25.97] 5.03 13827 6,790]
o= |
ourly] 1 g5 N7 2] 0] 331g] 0.12] 0.72] 14.75] 2.22] 5.56] 3151 0.84] 4. 14.73] Aa.ﬁ 21179
P-3
Total **Engine | **Ne. of | **Timein [~ Fuel Flow] **Total Ernissions in Ibs/1000 Ibs fual Total Emissions in Ib/op
“Type of Number of| Power |Enginesin Mlodefengin| per Engine| Fuel Used
Operation Operations| _Setting Use {min) {Ib/hr) {Ib) 22 He Zeo | @nox | “soz | emyg.. | *Feoz vac co NOx s0z PMyps | COZe
[Cruise
Hourly| 1 37% shp 4 50 1200 A800] 0.41 1.82 842 2.22 3.87 32 16) 2.09| 8.74 40.42] 10.66] 15.06] 15,437
P8
Total Z*Engine | *No. of | **Time in [**Fuel Fk 23 Total Emissions in Ibs/ |bs fuel Total Emissicns in Ib/op
“ype of Number of| Power |Enginasin Modefengin| per Engine| Fuel Used
Operation Operations] Setting Use [min) | (Ib/hr) (Ib) e | *co | *mox | "scz | pvhgpe] Fcoz | wee | <o NOx
cruise
Hourly| 1 30 4 60 2683 10732 0.000[ 0.003] 0.027] 0.002] o | 3.154] 2.28 34.34) 23181
AV-8B
Total “Engine | “No.of | “Timein |*Fuel Flow| Total Emissions in |bs/1000 Ibs fuel Total Emissions in Ib/op
“Typa of Numberof | Power |Enginesin fode/engin| per Engine| Fuel Used
Operation Operations | Setting Use {min) {Ib/hr) b} ZHe Zco ZNox “s02 ‘coz VOC co NOx so2 PMigo: | coze
[Frort Taceott
APU Use 1JoN 1] 5) 157] 16.4] 0.25] 2 6.25 2.22) 0.22] 3170) 0.0f 0.0f 0.1] 0.0f 0.0f 52]
Start/Warm-up 1|28% RPM 1 10 1137 185.5 15.66] 106.3 I 2.27) L] 2519 3] 20.1] 0.3] 0.4) 2.1] 55
Unstick] 1[a0% RPM 1 0.3] 1786] EE 3.67] 65.7] 2.5 2.2 EX) 3040 0.0] 0.5] 0.0] 0.0] 0.1] 7]
Taxi Out| 1]26% RPM 1] 5) 1137 54.9 19.66| 106.3] 1.8 2.2 11.1] 2519 1.9] 10.1] 0.2] 0.2 1.1] 277
Engine Run-up| 1]55% RPM 1] 0.5f 3321 2779 1.26] 25.5] 4.5 2.29) 6.4] 3114.5] 0.0f 0.7] 0.1] 0.1 0.2 &
Takeoff] 1]51% RPM 1] 0.5] 5441 787 0.35] 3.6] 12.7] 2.22) 2.5] 3151.4 0.0f 0.3 1.0 0.2 0.2 24
imbout] 1[55% RPM 1 0.5] 7037| e 0.25 6.4 9.5 2.27) 35 31534 0.0) 0.4] 0.6 0.1] 0.2) 189
[Vertical Landing Straight In 0.0)
Approach| 1]75% RPM 1] 2.5 6381 265.9) 0.54] 77| 86 2.2 3.§| 3144) 0.1 2.0f 2.3 0.6 1.0 83
Set up for V| 1]84% RPM 1] 1.5] 5785 144.5] 0.61] 8.3 7.8 2.2 4.2] 3141.2) 0.1 1.3 1.1 0.3 0.6] 454
VL Landing] 1]55% RPM 1] 0.75] 1225§| 153.2) 0.26] 2.2] 16.5 2.22) 1.9] 3155) 0.0f 0.3 2.5] 0.3 0.3 a8
On Runway| 1|26% RPM 1 0.3] 1137 5.7} 15.66) 106.3 L8 272 L] 251 0.1] 0.6] 0.0) 0.0) 0.1] 17}
Unstic] 1[a0% RPM 1 0.3] 1786| EE 3.67) 65.7] 2.5 2.2 5. 1] 3040 0.0] 0.5] 0.0] 0.0] 0.1] 2]
Taxi In/Shut dewn| 1]26% RPM 1] 5) 1137] 54.4 19.66| 1086.3] 1.8] 2.29) 11.1] 2519 1.9] 10. 1 0.2] 0.2 1.1] 277
LTOTotal 8.5] 47.2) 8.5 2.5| 6.9 3,52:
[Cruise
[ Four] 1|e7% RPM 1 50) 251343154 EE | 16 55 2.2 53 3150 2.0 £5.0) 25.4] 5.6 225 13,35
My-22
Emnission Indices (Ib per 1,000 b fuel] Total Emissions in Ib/op
Fual Used
Flight Mod (lbs) HC co NOx S0, PMigos 0. voc co 0.
Short Take OF
APU 1033 0.19 5.89 595 2.22I 0.22] EREE | 0.02) 0.61
Start/Warrn up| E_0| 0.1 8.9 4.09] 2.22) 1.5g| 3,221 0.01] 0.53]
Warm up| 220 0.02) 3.33] E.DEl 2.22' 1.5g| 3,219 0.00] 0.73]
Taxi Out] 110] 0.02) 3.33] E.DZl 2.22' 1.5§| 3,219 0.00] 0.37]
Engine Run up 7.2 0.07 5§ s41 3.2 5§ 3,214 0.00] 0.03
Takeof 687 0.01 045 15. PO TP | o] 0,03
FW Clim bout] 54.7| 0.01] 0.69] 12.35] 2.22) 1.5g| 3,211 0.00] 0.04]
Vertical Landing
FW Approach| 121.0f 0.02) 1.20] 5.57] 2.22) 1.5§| 3,215 0.00] 0.15] 1.18 0.27| 0.19]
Transition (90“) Landing| 43.7| 0.02) 1.04] 10.22] 2.2 1.5g| 3,214 0.00] 0.05] 0.45 0.10] 0.07]
Taxi to apron 66.0] 0.02] 3.33] 6.02 2.2 1.5§| 3,219 0.00] 0.22] 0.40 0.15] 0.10]
Coolfshut down| 24.0] 0.1 8.90] 4.09] 2.22) 1.5§| 3,221 0.00] 0.21] 0.10 0.05] 0.04]
APU 344 0.19) 5.89 595 2.22) 0.22] 3,235 0.01] 0.20] 0.20 0.0¢] 0.01
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LTO Total | I I | 49 80)] 231.14] 25.97] 5.03 13827 6,790]
o= |
ourly] 1 g5 N7 2] 0] 331g] 0.12] 0.72] 14.75] 2.22] 5.56] 3151 0.84] 4. 14.73] Aa.ﬁ 21179
P-3
Total **Engine | **Ne. of | **Timein [~ Fuel Flow] **Total Ernissions in Ibs/1000 Ibs fual Total Emissions in Ib/op
“Type of Number of| Power |Enginesin Mlodefengin| per Engine| Fuel Used
Operation Operations| _Setting Use {min) {Ib/hr) {Ib) 22 He Zeo | @nox | “soz | emyg.. | *Feoz vac co NOx s0z PMyps | COZe
[Cruise
Hourly| 1 37% shp 4 50 1200 A800] 0.41 1.82 842 2.22 3.87 32 16) 2.09| 8.74 40.42] 10.66] 15.06] 15,437
P8
Total Z*Engine | *No. of | **Time in [**Fuel Fk 23 Total Emissions in Ibs/ |bs fuel Total Emissicns in Ib/op
“ype of Number of| Power |Enginasin Modefengin| per Engine| Fuel Used
Operation Operations] Setting Use [min) | (Ib/hr) (Ib) e | *co | *mox | "scz | pvhgpe] Fcoz | wee | <o NOx
cruise
Hourly| 1 30 4 60 2683 10732 0.000[ 0.003] 0.027] 0.002] o | 3.154] 2.28 34.34) 23181
AV-8B
Total “Engine | “No.of | “Timein |*Fuel Flow| Total Emissions in |bs/1000 Ibs fuel Total Emissions in Ib/op
“Typa of Numberof | Power |Enginesin fode/engin| per Engine| Fuel Used
Operation Operations | Setting Use {min) {Ib/hr) b} ZHe Zco ZNox “s02 ‘coz VOC co NOx so2 PMigo: | coze
[Frort Taceott
APU Use 1JoN 1] 5) 157] 16.4] 0.25] 2 6.25 2.22) 0.22] 3170) 0.0f 0.0f 0.1] 0.0f 0.0f 52]
Start/Warm-up 1|28% RPM 1 10 1137 185.5 15.66] 106.3 I 2.27) L] 2519 3] 20.1] 0.3] 0.4) 2.1] 55
Unstick] 1[a0% RPM 1 0.3] 1786] EE 3.67] 65.7] 2.5 2.2 EX) 3040 0.0] 0.5] 0.0] 0.0] 0.1] 7]
Taxi Out| 1]26% RPM 1] 5) 1137 54.9 19.66| 106.3] 1.8 2.2 11.1] 2519 1.9] 10.1] 0.2] 0.2 1.1] 277
Engine Run-up| 1]55% RPM 1] 0.5f 3321 2779 1.26] 25.5] 4.5 2.29) 6.4] 3114.5] 0.0f 0.7] 0.1] 0.1 0.2 &
Takeoff] 1]51% RPM 1] 0.5] 5441 787 0.35] 3.6] 12.7] 2.22) 2.5] 3151.4 0.0f 0.3 1.0 0.2 0.2 24
imbout] 1[55% RPM 1 0.5] 7037| e 0.25 6.4 9.5 2.27) 35 31534 0.0) 0.4] 0.6 0.1] 0.2) 189
[Vertical Landing Straight In 0.0)
Approach| 1]75% RPM 1] 2.5 6381 265.9) 0.54] 77| 86 2.2 3.§| 3144) 0.1 2.0f 2.3 0.6 1.0 83
Set up for V| 1]84% RPM 1] 1.5] 5785 144.5] 0.61] 8.3 7.8 2.2 4.2] 3141.2) 0.1 1.3 1.1 0.3 0.6] 454
VL Landing] 1]55% RPM 1] 0.75] 1225§| 153.2) 0.26] 2.2] 16.5 2.22) 1.9] 3155) 0.0f 0.3 2.5] 0.3 0.3 a8
On Runway| 1|26% RPM 1 0.3] 1137 5.7} 15.66) 106.3 L8 272 L] 251 0.1] 0.6] 0.0) 0.0) 0.1] 17}
Unstic] 1[a0% RPM 1 0.3] 1786| EE 3.67) 65.7] 2.5 2.2 5. 1] 3040 0.0] 0.5] 0.0] 0.0] 0.1] 2]
Taxi In/Shut dewn| 1]26% RPM 1] 5) 1137] 54.4 19.66| 1086.3] 1.8] 2.29) 11.1] 2519 1.9] 10. 1 0.2] 0.2 1.1] 277
LTOTotal 8.5] 47.2) 8.5 2.5| 6.9 3,52:
[Cruise
[ Four] 1|e7% RPM 1 50) 251343154 EE | 16 55 2.2 53 3150 2.0 £5.0) 25.4] 5.6 225 13,35
My-22
Emnission Indices (Ib per 1,000 b fuel] Total Emissions in Ib/op
Fual Used
Flight Mod (lbs) HC co NOx S0, PMigos 0. voc co 0.
Short Take OF
APU 1033 0.19 5.89 595 2.22I 0.22] EREE | 0.02) 0.61
Start/Warrn up| E_0| 0.1 8.9 4.09] 2.22) 1.5g| 3,221 0.01] 0.53]
Warm up| 220 0.02) 3.33] E.DEl 2.22' 1.5g| 3,219 0.00] 0.73]
Taxi Out] 110] 0.02) 3.33] E.DZl 2.22' 1.5§| 3,219 0.00] 0.37]
Engine Run up 7.2 0.07 5§ s41 3.2 5§ 3,214 0.00] 0.03
Takeof 687 0.01 045 15. PO TP | o] 0,03
FW Clim bout] 54.7| 0.01] 0.69] 12.35] 2.22) 1.5g| 3,211 0.00] 0.04]
Vertical Landing
FW Approach| 121.0f 0.02) 1.20] 5.57] 2.22) 1.5§| 3,215 0.00] 0.15] 1.18 0.27| 0.19]
Transition (90“) Landing| 43.7| 0.02) 1.04] 10.22] 2.2 1.5g| 3,214 0.00] 0.05] 0.45 0.10] 0.07]
Taxi to apron 66.0] 0.02] 3.33] 6.02 2.2 1.5§| 3,219 0.00] 0.22] 0.40 0.15] 0.10]
Coolfshut down| 24.0] 0.1 8.90] 4.09] 2.22) 1.5§| 3,221 0.00] 0.21] 0.10 0.05] 0.04]
APU 344 0.19) 5.89 595 2.22) 0.22] 3,235 0.01] 0.20] 0.20 0.0¢] 0.01
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| | 1 | | 1 | | 0.05| 216 7.00| 2.08| 1.27] 2,971]
Hourl 3,540| o.o1| 0.50| 13.19| 2.22| 1.5A 3210) 0.04) 2.12] 46.69 36 11 36:
Emnission Indices (Ib per 1,000 Ib fuel] issions from 1 Hour in Flight Modain Pounds
Fual Used
Flight Mode (D] HC co NOx S0, PMygo: co, voc co NOx S0, PMygo: co,
[Cruise - Hourl 1476 0.07 162 16.08 223 0085 325245 [0.0559) 2.3 23.73 3.28] 0.13] 2,501
F-35
Time Flight Emissions [Ib/oparation)
Mode/Starting Point for Leg Power (min) HC co NOx so, [pvio/2s] co
PP Use Main Engin 058 <0.000) 0.00) 0.01 0.00 0.00) 4
Start/Warm Up 1 (10% ETH 6.00]  <0.098 3.7 043 0.19 0.0 647]
Unstick 35% ETR o008 <0.000 0.01] 0.10 0.01 0.00) 32)
T 1 (10% ETH 6.00]  <0.098 3.7 043 0.20 0.02) 64|
Unstick |ss% ETR 008 <0.000 0.0 0.10 0.01 0.00) 32)
[T 1o position & hold Gl (10 ETH o.50 < o0.008] 0.31] 0.04 0.02 0.00) 54)
P3-F-358 Short Takeoff (STO) Departure 1| <0.002 0.1§] 12.12 045 0.09) 1,537}
P25-F 356 STOVL Pattern Takeoff Partion (Austere Ops) Pattern 1| <0000 0.08] 3.56 0.14 0.02) a7l
P 13-F 356 Overhead Break/Carrier Break Arrival to Vertical Landing (VL) Arrival 1| <0019 0.68 14.07] 0.8 0.0¢ 2,803
Rollout to taxiway FI (15% TR 0.55| < 0.005] 0.10) 0.16 0.03 0.00) 100)
Weapon check i (10% ETH 3.00]  <0.049 1.67] 0.21 0.10 0.01] 323}
Unstick [35% ETR 008 <0.000 0.01] 0.11 0.01 0.00) 34)
T i (10% ETH 5.00]  <0.048 1.82) 0.22 0.10 0.01] 326}
Hot refuel 51 (10% ETI 7.00]  <0.114 4.37] 0.50 023 0.02) 754§
Unstick 35% ETR 008 <0.000 0.01] 0.11 0.01 0.00) 34
[T to park & shutdown ol (10w 1] 060 <0.010 0.36] 0.04 0.02 0.00) 65)
Totalfor1LTO 1 <0.446] 17.29) 32.20] 2.37] 0.27] 7,86
| | | |Fuel Use
* Cruise - 1 hour | [ | [ [iTar 60 1095]  oross|  adssd 12416 69.99] 1ss609
*from Lemoare Op AQ Calcs 2012 (I TAR protected)
UH-L
Flight Fusluzed Emizzions in [bs/1000 bs fual Flight Emizsions (Ib/oparation]
Operation Ib HC co NOx S0, PMy, PM,c co, voc o NOx SO, PNy s co2
Departure: |
fwarm Up 7a.0) 6.21] 28.36] ERE| 2.2 4.20] 4.20 5,145 0.49 2.10] 0.23] 0.16] 0.31] 233
frad oot 33 0.13 1] 5 2.2 4.20) 4.20) 3,207} 0.00 0.04 0.19 0.08] 0.1 109
Hover 23.1] 0.13 L0 579 273 4.20) 4.20) 3,207] 0.00 0.02 0.13 0.05 0.10 74}
[Cimbout 36. 0.13 0.88] 6.02 2.22) 2.20] 4.20) 3,207} 0.01 0.03 0.22) 0.08] 0.15 IS |
Arrival:
Descent 2a.1] 0.8 5.76 43 2.2 4.20) 4.20 3,202 0.0 0.14) 0.10] 0.05 0.10] 7]
Japproach 25. 0.20) 4.27] 4.5 2.2 4.20) 4.20) 3,200 0.01 0.11 0.12) 0.06 0.11 &3}
JTaad 10 Sdm 22.5] 0.13 L11] 567 2.2 4.20) 4.20) 3,207] .02 0.1 05| .09 7
Shut Down 4.9 6.21] 28.36] 3.03 22 2.20] 2.20 3,145 14 0.0 0] 02 1]
60 1.1 .54 .03 7#
I 1 hr Cr 532 0.3 TOL | 2.22] 7.20] .731 7.0 7 2.51 2,221)
AH-L
Flight Fuel used Emissions in |bs/1000 |bs fuel Flight Emissions (Ib/operation)
Operation Ib HC co NOx so, PMy, PM,< co, voc co NOx so, PMugs coz
Departure;|
fwarm Up 755 0.5g] 2249 2.20) 5,162 0.08] 79 0.5 0.15] 053] 25]]
[Tt Out 35.32 0.57) L7 2.20) 3,213 0.02 048] 0.2]] 0.09 0.17 124}
Fover 15.01 0.57] L] 2.20] 3,213 0.01 0.15 0.07] 0.03 0.05 )
Cimbout 25.19 0.56) 10.13 2.20) 3,217] 0.02 030 0.16] 0.06] 0.12 B
Arrival:
Jrpproach 115.8 0.61] 14.04) 4.2 5,205) 0.07] 160 0.58] 0.25 0.48] = |
[T 10 Sdm 353 0.57] L7 2.20) 3,213] X EH| 0.21] 17| 124}
Shut Down 105 2.5 3581 .20 . 3,060] a4 0.09] X 05 EE
Pounds 15 T61] 37 1,03
L 1 hr Cruise] 650 0.56 1054 2.20] 220 3,216 EH| 2.72 | 57 2,731

Ytor information on aircraft references, see Tab N, Afreraft References
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TAB K: AIRCRAFT ACTIVITY - TESTING"

H-60 Alternative 1 Total Hrs Panama Alternative 2 Total Hrs Fanama

#ajc Hrfevent |4 Events |GOMEX # Events  IAX # Events |WACAPES |# Events JKW # Events NE # Events |CHERRY PT # Events  |City # Events  JGOMEX # Events  |IAX # Events  |VACAPES [#Events |KW # Events NE # Events  |CHERRY PT __ |# Events |City
Anti-Submiarine Warfare Torpedo Test 1 30, a 29| 870 72 2,160 8] 0 0 0 8] 0, 0 0l 0f 0, 43 1,290 121 3,630 0, O 0f 0, 0, 0f 0, 0l
Anti-Submarine Warfare Tracking Test — Helicopter 1 30, 5 150 | 180 190] 5,700 8| 240 61 1,830 8] 0, 0 0l 6 180 12| 360 280] 8,400 27 210 110 3,300 0, 0f 0, 0l
Kil o Dip. 1 1 3 3 3| 3 30 30 3| 3 2 2 8] 0, 0 0l 6 6 L&) B 40| 40| 6 b 4 L 0, 0f 0, 0l
Chaff Test 3 30] 20 1,800 4 360 24 2,160] 0 0 0 0 0 0] 0 0 20] 1,800] 4 360 24 2,160 0] 0 0 0] 0] 0 0] 0
Flare Test 1 30] 10 300 Q 0 20 600 [¢] 0 0 0 [¢] 0| ) 0] 10| 300] 0 ¢ 20| 600 0| 0 0 0| 0| 0l 0| )
Alrborne Dipping Sonar Minehunting Test 1 30 0 ] 0| 0 8| 240 0 0 0 ] 0 0 19| 570 0f 0 0| [y 18] 540 0 0 0 0 0 0f 32 960
Airborne Laser Based Mine Detection System Test 1 2| 0 ] 0| 0 50 100 0 0 0 ] 0 0 40| 20 0f 0 0| [y 50 100 0 0 0 0 0 0f 40 30|
Alrborne Mine Neutralization System Test 1 2| 0 ] 0| 0 29 58 0 0 0 ] 0 0 21 42 0f 0 0| [y 50 100 0 0 0 0 0 0f 32 [
Airborne Sonobuoy Minehunting Test 1 30| 0 0 0 0 24 720 0 0 0 0 0 1] 52| 1,560 0 1] 0 0 24 720 1] 0 0 1] 1] 0 52] 1,560]
ATr-to-Surface Gunnery Test 1 2] 0 0 43 86 128 256 0 0 0 0 0 0| 0) 0 0] 0| 55 110) 280 560 0| 0 0 0| 0| 0] 0| 0)
ATr-to-Surface Missile Test 1 3| 5 15 33 99 133 2499 0 0 0 0 0 0| 0) 0 10] 30| 28| 114 444 1,332 0| 0 0 0| 0| 0] 0| 0)
High-Energy Laser Weapons Test 1 2] 0 0 a 0 108 216 0 0 0 0 0 0| 0) 0 0] 0| 0 0 108§] 216 0| 0 0 0| 0| 0] 0| 0)
Laser Targeting Test 3 0.5 0 0 a 0 8 12 0 0 0 0 0 0| 0) 0 0] 0| 0 0 gl 12] 0| 0 0 0| 0| 0] 0| 0)
Rocket Test 1 3] 0 0 51 153 33 99 0 0 0 0 0 1] 0 0 0] 1] 57 171] 35 105] 1] 0 [ 1] 1] 0] 1] 0
Maritime Security 1 4 0 0 12 48] 20 80 0 0 0 0 12| 48| 0 0] 0f 0| 12 48] 20| 20| 0| 0 0 0| 12] 48] 0| 0|

Alternative 1 Totals] 2,268 1,799 12,830 243 1,832 48| 2,25 Alternativd 2,316 2,458 18,59-5| 81§ 3,304 48} 2,664}
Provided by US Navy, NAVAIR Assumptions.dock, March 30, 2017
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TAB L: AIRCRAFT ACTIVITY - TRAINING"
5 yrspresented annually

UH-1 Alternative Total Hrs
#ajc Hr/event |# Fvents |GOMEX # Events  |JAX 4 Events VACAPES [# Events KW # Events NE # Events CHERRY PT |# Events
Missile Exercise Air-to-Air 15 1] 0f 0 2 24 8 120 2] 24 0] 0j 2 24] 0f
Missile Exercise Surface-to-Air 15 1] 0j 0 0 [y 0.4 6 0j 0] 0| 0j 0 0j 0j
[Antitsubmarine Warfare Torpedo Exercise - Ship 8 2| 0f 0 3 51 8 128 0f 0| 0| 0 0 0f 0f
Antisul ine Warfare Torpedo Exercise - Submarine, 6 3 0| 0| 2 43 8 144 0| 0 1 22 0| 0| 0|
Gunnery Exercise Air-to-Surface Small Caliber 1 1 0f 0 0 0| 0 0 0f 0| 0| 0f 3 3 0f
Alternative Totals| 3] 118 398 24| 22| 27]
Learjet Alternative Total Hrs
#ajc Hrfevent |# Events |GOMEX #Events  |IAX # Events  [VACAPES |# Events KW # Events  |NE # Events |CHERRY PT |# Events
Gunnery Exercise Surface-to-Air Medium Caliber 1 1] 0| 0| 0 0 1 1 0| 0 0 0| 0| 0| 0|
Gunnery Exercise Surface-to-Air Large Caliber 1 1 0f 0 0 0] 5 5 0f 0| 0| 0 0 0f 0f
Gunnery Exercise Surface-to-Air Medium Caliber 1 1] 0| 0| 0 0 7 7 0| 0 0 0| 0| 0| 0|
Alternative Totals| 3] 0l 13 0| 0] 0]
H-60 Alternative Total Hrs
#ajc Hrfevent |# Events |GOMEX # Events  [JAX it Events VACAPES [# Events KW # Events NE # Events CHERRY PT  |# Events
Gunnery Exercise Air-to-Surface Small Caliber 1 1 0f 0 40 40| 112 112 0f 0] 0] 0f 24 24 0f
Missile Exercise Air-to-Surface - Rocket 1 1 2] 2 20 20 20 20 0f [ 0] ) [ 0f
Missile Exercise Air-to-Surface 1 1 0] 0 18 18| 14 14| 0| 0 0 0| 3 3| 0|
Laser Targeting - Aircraft 1 1 0f 0 55 55 27 27 0f 0] 0] 0f 0f 0f
Antisul ine Warfare Tracking Exercise - Helicopter 1 5' 1] 2| 74 222 2 5 i 0 0 i 2| 7 i
Antisul ine Warfare Torpedo Exercise - Helicopter 1 3 0| 0| 3 3 1 2 0| 0 0 0| 0| 0| 0|
Antisul: ine Warfare Torpedo Exercise - Submarine 3 3 0| 0| 0 0 0 0 0| 0 1 11 0| 0| 0|
Airborne Mine Countermeasures - Mine Detection 1 p 62 124 63 127 308 616 0j 0] 0] 0j 74 148 0j
Mine Countermeasure Mine Neutralization Remotely 1 2| 26| 53| 14 28| 126 252 0f 0| 0| 0 14 28| 0f
Search and Rescue 1 1 0f 0 125 1325 200 200 [y 8] ) 0j 0 0f [y
Personnel Insertion/ Extraction - Air 1 2| 10| 20 2 4] 36 71 0f 0] 0] 0f 0 0f 0f
[PMINT 1 638 0 0 0 0 0 0 0 0 0 0 1 64 0
[ARGMEUEX 1 1493 0 0| 0 0 0 0 0 0 0 0 1] 149| 0
CERTEX 1 139.4f 0 0 0 0| 0 0 0 0| 0| 0f 1 139] 0
Alternative Totals| 201 Eﬁl 1,319 0] 11 564
H-53 | Alternative Total Hrs
#ajc Hr/event |# Events JGOMEX # Events  [JAX i Events VACAPES [|# Events KW # Events NE # Events CHERRY PT |# Events
Airborne Mine Countermeasures - Towed Mine
Neutralization 1 2| 0 0| 31 62 176 352 0 0 0 0] 37| 73 0
Airborne Mine Countermeasures - Mine Detection 1 2] 0] 0 63 127 308 616 0j 0] 0] 0j 74 148 0j
Mine Countermeasure Mine Neutralization Remotely 1 2| 0| 0| 14 28 126 252 0| 0 0 0| 14] 28| 0|
Search and Rescue 1 1] 0j 0 125 125 200 200 0j 0| 0| 0) 0j 0j
Alternative Totals| o] 342 1,420 0 & 250
F-18E/F Alternative Total Hrs
#ajc Hr/event |# Events JGOMEX # Events  [JAX 4 Events VACAPES I# Events KW # Events NE # Events CHERRY PT  |# Events
Gunnery Exercise Air-to-Surface Medium Caliber 25 0.33 6} 5 49 40 44| 36] 0] 0] 0] ) 29| 24] 0]
Mine Laying 2.5 0.33] 0) [ 0.2 0.2] 1 1 0) 0 0 0| 0.4 0.3] 0]
“Alternative Totals 5] a1 37 0 0 24
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F-35 Alternative Total Hrs
#ajc Hrfevent |# Events |GOMEX # Events  [JAX # Events  [VACAPES |# Events KW # Events  |NE # Events |CHERRY PT |# Events
Gunnery Exercise Air-to-Surface Medium Caliber 2.5 0.33] & 5 a9 40| 44, 36 0f 0| 0| 0f 29 24 0f
Mine Laying 2.5 0.33] 0) [J 0.2 0.2] 1 1 0) 0 0 0| 0.4 0.3] 0]
Alternative Totals| 5 41 37 0| 0] 24
P-3 Alternative Total Hrs
#ajc Hrfevent |# Events |GOMEX #Events  |JAX # Events  [VACAPES |# Events KW # Events  |NE # Events |CHERRY PT |# Events
[Antisubmarine Warfare Tracking Exercise - Maritime
Patrol Aircraft 2.5 1 0f 0 18 46| 6 15 0f 0| 3| 8| 2 4 0f
[Antisubmarine Warfare Torpedo Exerdise - Maritime
Patrol Aircraft 2.5 1] 0j 0 3 7| 0 0 0j 0 0 0] 0 0] 0]
Alternative Totals| 3] 53 15 0| 8| El
P-8 Alternative Total Hrs
#ajc Hrfevent |# Events |GOMEX # Events  [JAX # Events  [VACAPES |# Events KW # Events  |NE # Events |CHERRY PT |# Events
[Antisubmarine Warfare Tracking Exercise - Maritime
Patrol Aircraft 2.5 1] 0) 0| 74 184 25 62 0) 0 13 32 6| 16| 0)
Antisubmarine Warfare Torpedo Exercise - Maritime
Patrol Aircraft 25 1] 0) [ 0 0 1 2 0) 0 0 0] 0| 0) 0)
Antisul: ine Warfare Torpedo Exercise - Submarine 3 3 0| 0| 0 0 0 0 0| 1 11 0| 0| 0|
Mine Laying 2.5 0.33] 0) [ 0 0.2] 1 1 0) 0 0 0| 0.4 0.3 0)
I Alternative Totals| o] 18-51 64 0| 42| 16|
AV-88 Alternative Total Hrs
#ajc Hr/event |# Fvents |GOMEX # Events  |JAX 4 Events VACAPES [# Events KW # Events NE # Events CHERRY PT |# Events
Gunnery Exercise Air-to-Surface Medium Caliber 2.5 0.33] 0| 0| 5 4 0 0 0| 0 0 0| 4] 3| 0|
Alternative Totals| [¥] 4 0 0| [ 3|
AH-1 | Alternative Total Hrs
#ajc Hr/event |# Events JGOMEX # Events  [JAX i Events VACAPES [|# Events KW # Events NE # Events CHERRY PT |# Events
Gunnery Exercise Air-to-Surface Small Caliber 1 1] 0| 0| 0 0 0 0 0| 0 0 0] 2| 2| 0|
Missile Exercise Air-to-Surface - Rocket 1 1 [ 0 2 2] 0 0 0] 0] 0] ) 2 2| 0]
Missile Exercise Air-to-Surface 1 1] 0j 0 0 0| 0 0 0j 0 0 0] 3 3| 0]
Alternative Totals| 3] 2| 0 0| 0] ;I

1 Provided by US Navy, AFTT Training Air Analysis.xlsx, March 30 2017; IKE 2X.xfsx , March 292017;

~

2X Sorties hours.xlsx, March 13 2017; Marine Corps training cyclexlsx , March 29 2017.
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TAB M: AIRCRAFT ACTIVITY BY REGION"

VA CAPES Anhual Hours Flight B el ow 3,000 Ft.

UH-1 Learjet Alt 1 H-60 Alt 2 H-60 H- F-18 F-ss P-3 | |E-2C |A\I-8-B |AH-1 [mv-22 ]
| 398} 13| 14,149 19,914 1,420] 37] 37] 15] 64 0 | of | of

VA CAPES LTOs
[oR [Cearjet _ [H-60 [AftZH-60 _ [H-53 F-18 [F35 ‘Ip-a | [E2¢ [AveB __ [AH-1 [mvzz ]
0o 0 64| o of 58] 58| of o o o] of of

VA CAPES Annual Hours Flight B elow 3,000 Ft - State Waters
[[or= [eariet  [H-60 Alt 2H-60 153 F-18 F-35 = |3 E-2C [AVEE __ |AH-L TViv-22
I | 0| 523 [l 392] U] [l U 0 o[ o[ |

GOMEX Annual Hours Flight Below 3, 000Ft.

[GRL__ Jleajet JAR1HG60  JAZH60 _ [H-53 F-18 TF3s = | Te-2c J[AV8B___ [AHT W2z |
0| [ 7,469 2,517] [l 5| 5| U] o 0 | of | of
GOMEX LTOs
oAt Jieanet . [n-e0 T = T =3 = Ps F-zc TAveE AR TWv-22 [_]I
U] Ul 0] 0 0] | 0] [u] 0] 0] of 0]
GOMEX Annual Hours Flight Below 3,000 Ft - State Waters
fus Learjet _ [H-60 Alt2H-60  [H-53 F-18 [F35 [p-3 | [E-2¢ [avss [aHa [mv-2z ]
| 9 | 20] [l of | o] of 9 o | of q
JAX Annual Hours Flight B el ow 3,000 Ft.
| G Learjet _ [Alt1H-60 [AltzH-60 [H-53 _ |F-18 [F-35 [P-3 | JE-2C [avsB [aH-1 [mv-22 ]
118| 0] 2,447 3,107] 342| 41| 21] 53] 185 0 | 4 2| of
JAXLTOs
o= [Learjet _ |H-60 AltZH-60 _ [H53 |18 [F35 P3 |5 | = [AvSB__ [AH1 TMv-zz__ |
I | 0 179 | [l 51| 2951 U] of o[ of of of
JAX Annual Hours Flight Belowr 3,000Ft - State Waters
JluH-L |Leariet  [H-60 |Alt 2H-60 _ |H-53 F-18 TF35 P-3 | F-zc [Av-s8 [AH-1 [Mv-22 d
I U] 0] 159] 0 0] | 0] [u| 0) 0] 0f 0]
KW Annual Hours Flight Below 3,000 Ft
UH-1 Learjet _ |Alt1H-60 _ |Alt2H-60 _ [H-53 F-18 F-35 |P-3 | F-zc TAvss . AR Imv-z2_ ]
I 74 0] 243 | 0] 0 0] 0| 0} 0| o] o] o
KW LTOS
| GE Learjet __|H-60 J[Alt2H-60 _ [H-53 F-18 [F-35 = |5 [E-2c [av-sB [AaH-1 [mv22 ]
L [y | 0] [l of [u| 0] of q o | of q
KW Annual Hours Flight Below 3,000 Ft - State Waters
oAt Learjet ___|H-60 AltzH-60__ [H-53 F-18 [F35 [P-3 | | [AVEB___ [AH-1 [mvzz__ |
I g 9 9 9 9 9 9 9 9 9 9 of q
NE Annual Hours Flight B elow 3,000 Ft.
[UR-L Jlearjet [a1H-60 _ [AltzH-60 _ [H-53 F-18 [F35 P2 _Ips JE-2C [AV=RE [AHL [mvzz__ |
| 0] 0 e 3,315] 0of 0of 0 8 43] 0 | 0of | of
NE LTOs
[ohT Tleanet . [H-60 JAtZH60  JHS3 |18 =5 = TFs Te2c [AV8B  [AHT w2z ]
[ of g l a 0| o Gl of of o of ol G|
NE Annual Hours Flight B el ow 3,000 Ft - State Waters
fus JLeariet  [H-60 [alt2H-60  [H-53 F-18 [F35 [p-3 | [E-2¢ laves [aH1 [mv-22 |
| q q q [l Ul q q q q o | of q
CHERRY PT Annual Hours Flight Below 3,000 Ft.
| PCES Learjet At1H-60  [Alt 2H-60 H-53 F-18 [F35 P-3 P8 [E-2C [AV8B [AH1 [mv22 )
27| 0] 612 612 250] 24] 24 4 16] 0 | 3] 5] of
CHERRY PT_LTOs
Wl JLeariet  [H-60 JAlt2H-60  [H-53 F-18 [F-35 P-3 | F-zc [av-se [AH-1 [Mv-22 ‘_’I
o] o735 0 [l 157] 157 o[ 0| ol 107] o] 11
CHERRY PT Annual Hours Flight Below 3,000 Ft - State Waters
OH-L Tearet . [H-60 At 2 H-60  [H-53 F-18 TF35 = | Te-2c [AV8E  [AHT w2z ]
I q q 2.4] [l of 9 9 o q o o] 2] q
OTHER Annual Hours Flight Below 3,000Ft.
UH-1 Learjet Alt1H-60  [Alt 2 H-60 |H-53_F-1s F-ss |P-3 |3 E-zc |A\I-8-B |AH-1 [mv-zz ]
0 0] 2,252 2,664 0] 0] 0] o] 0o 0 | of of o
OTHER LTOs
| PCES [Leariet  [H-80 Alt 2H-60  [H-53 F-18 F-35 3 P8 [E-2C [avss [AaHa [mv-22 ]
0] o] 0 0 of 0o 0o of 0] o o] of of
OTHER Annual Hours Flight Below 3,000 Ft - State Waters
| (VA JLeariet  [H-60 [Alt 2H-60  [H-53 F-18 TF35 P-3 |3 F-zc [av-8e [AH-1 [mv-22 [_]I
I U] Ul 2,257] 2,664] 0] | 0 [u| 0| o[ of |
1 Provided by US Navy, AFTT Training Air Analysis.xlsx , March 302017; fKE C2X.xlsx, March 29 2017; C2X Sorties hours .xlsx, March 13 2017;

Marine Corps training cycle.xfsx , March 29 2017, MAVAIR Assumptions.docx, March 30 2017.
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TAB N: AIRCRAFT ENGINE EMISSION FACTOR SOURCES
cruise based on 1 hour

|Aircraft | Source of Emissions Indices Information

AH-1W AESO Memorandum Report No. 9824, Revision C, Novernber 2015.

AV-8B-LTO AESC Memorandum Report No. 9913, Revision D, November 2009.

AV-8B - Cruise AESO Memorandum Report No, 9963, Revision C, November 2009,

CH-53 -LTO AESO Memorandum Report No. 2015-01 Revision B,September 2015.

CH-53 - cruise

E-2 / E-2C - Cruise AESC Memorandum Report No. 9920, Revision E. September 2015.

P-8 - Cruise Engine Datasheet 8CMO5S 1, ICAO Engine Exhaust Emissions Data Bank (ICAQ, 2013)
F-35B-LTO JSF Emissions Package_2011-12-28.xls from Flint Webb, 2013,

F-35B Cruise From "Demenstration Sertie Cruise” from F-35 West-Coast Basing EIS, 2014
FA-18E/F & EA-18G - LTO AESO Memorandum Repart No. 9815, Revision H. November 2015

FA-18E/F & EA-18G Cruise AESO Memorandum Report No, 9933, Revision E, November 2015

Learjet Air Emissions Guide for Air Force Mobile Sources, Air Force Civil Engineer Center, August 2013
HH-60 - LTO AESO Memorandum Report No. 9929 Revision C. lanuary 2016

HH-60 - cruise

P-3 AESC Memorandum Report No. 9911, Revision C, Feb 2010.

V-22-LTO AESO Memorandum Report No. 9946, Revision G, April 2016

W-22 - Cruise

UH-IN -LTO AESO Memorandum Report No. 9904, Revision A, May 1999

UH-1N - Cruise AESO Memorandum Report No. 9962, Rev A November 2009

PM2.5 = PM10 emissions, in accordance with AESO Memaorandum Report No. 2013-04 Revision A, January 2014. PM2.5 to
PM10 Ratio for Aircraft Emitted Particles .
AESO Report 2012-01D, December 2014, Sulfur Dioxide Emission Index Using JP-5 and JP-8 Fuel.

Received updated Memoranda too late to update for this version, will incorporate for Final EIS.
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TABO: MUNITION ACTIVITY DATA

Inshore Munitions - Alternatives 1 and 2- State Waters

Munitions/Matesials
Projectiies o
megsure
Small
Location Gatiber 1 porine
(on | moder | T
explosive)
Number Number Number
[Boston, MA [§ [§ [§
[Narragansett Bay, RI 3,320 65| o}
| 0 [ [
[Delaware Bay, DE 0l [§ [§
Jwilmington, DE 0 Of Ol
Hampton Roads, VA 0 ] ]
|)am es River and Tributaries, VA 102,000 660 20,400
ork River, VA 2
ower Chesapeake b3, PEE
Morehead City, NC
ooper River, S 51
avannah, GA
Rings By, GA
[ayport, FL
Port Canaveral, FL 12,5 &
Tampe, L
[Beaumont, TX. 0l 0f 0f
[Corpus Christi, TX O O O

{viuniti ons for Use During Training in aSingle Year under Alternatives 1 and 2-Beyond State Waters

Range Complex
Munitions/Materials ortheast | vacapes |chenyroint]  iax | Key west
Number I Number | Number | Number | Number Number
[Eombs
[Bombs (Explosive) | o] 7] qf 50] o] 4] o] 1)
[Bombs (Non-Explosive) ] of 2,248 59¢] 1,366] of 270] of E
Iprojectites
s mall- Caliber (Non-Explosive) 35,600 3,805,350' 823,575' 1436275 o] 237500] 200,000 J|
S all_Caliber (Casing Only) 0| 3,400 J 1,000 0| 0 J J
[wiediu m-Caliber (Explosive] gl 6750 1,550
[edium Caliber [Non-Explosive] 1 56,000 32000 21,250
[Corge Caliber (Explosive) 0| 60| EE i
Large Caliber [Non-Explosive] o] 635 19#
Large-Caliber [Casing only) 0f of o
nissiies
v ssiles {Explosive) 4 g g| q 4
[Rockets iExplosive] 0| 2 75| J J
[Rockets {Non-Explosive] 0| 0] 283 q q
[Rockets iNon-Explosive: Flechette 0| qf 15 o q
Countermeasures
Flares ] of 1,000] 22,300] 3g000]  31,000] 1,840] of E
other
Grenades [Explosive) _sl 70] %_sl Z_SI of Z_SI Js| of
[ rmination Flare 0| [ | [ [E E 0 J J
[Warine Marker 152 10159 337 1,763 9l 03] 23| ]
Total] 27862] 479821| 3a6r843] 210a749| 276062] 285861 222,916] 219
Wlunitions for Use During Testing in Single Year under Alternatives 1 and 2- Beyond State Waters
‘Range Complex Testing Ranges
NSWC
Munitions/Materiaks Northeast | vacapes |chenypoint|  iax Keywest | GomEex N’:i‘::” srour | panoma
Gty
number | Wumber | Number | Number | mumber | Mumber | Number | Number | Wumber
[Bombs
Bombs (Explosive) | q d o] o| d| o] of
[Bornbs [Non-Explasive) | of 12 of of o of E
lProjectiles
Ismall- Caliber {Non-Explosive) 4,800] 4,800] 4,800 17,800] ql 0l 7,000
[iediumCaliber (Explosive] 3,360 o 0| |
[\iedium Caliber {Hon-Explosive] 5160 J 0| 5,100}
ILargecahber(sxp\nswe) T3] 0 g 00|
ILirgeCathr Non-Explosivel 1,440 14,524] qf of 23|
Niissites
v ssiles {Explosive) q 70| of 12| q ol of
[waissiles | Non-Explosive] 24| 136 El E) o 0 o
Rockets {Explosive] 0 200 0| 0 0 0] 0
[Frockets Non-Explosive] ] a0¢] 0| 0 ] 0| ]
[Frockets {Non-Explasivel: Flechette o 13—5| of 0 o 0| q
countermeasures
IF\ares T 2 NS | | G| o] 500] | o] o}

* Munitions Usage Estimates proviced by US Nawy, AFTT Trcining Air Andlysis.xisx (March 29), AFTT f1sh ore Events_08 Feh2 0I7_NAEWO Web.xisx, Appendix 7, Droft AFTT E1S May 2017
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TAB P. BASELINE (V2 PREFERRED ALTERNATIVE) MUNITION SUMMARY*

TOTALS BY | . CO NOx VOC SOx PM10 PM2.5
ortheast / NUWC
COMPLEX for 0.0685 0.0018 0.0000 0.0000 0.0244 0.0063
TRAINING AND  [Newport
TESTING irginia Capes 26.8013 1.1019) 0.0000 0.0000 1.9281] 1.2623]
ICOMBINED (TPY)[Navy Cherry Pt. 5.5601 0.1465 0.0000 0.0000 0.1426 0.0755)
[lacksonville 14.1096 0.5870 0.0000 0.0001 1.4573 0.8805
[Key West 1.0447 0.0405 0.0000 0.0000 0.0221] 0.0155]
GOMEX / Panama
City 1.9943 0.0437 0.0000 0.0000 0.1222 0.0739
Other AFTT 0.8713 0.0820 0.0000 0.0000 0.0262 0.0159
G'“":L‘;‘,’;"f‘" 50.4497| 2.0034] o.0000] o0.0001] 3.7328)  2.3300

'Atlantic Fleet Forces Training and Testing Final Environmental Impact Statement/Overseas Environmental Impact Statement, August 2013
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C.2 RECORD OF NON-APPLICABILITY FOR CLEAN AIR ACT CONFORMITY

The proposed action falls under the Record of Non-Applicability (RONA) category and is documented
with this RONA.

Proposed Action.

Action Proponent: US Navy, Fleet Forces
Location: Jacksonwville, FL and surrounding area
Proposed Action Name: Atlantic Fleet Testing and Training

Proposed Action & Emissions Summary:

The action involves operation of military aircraft, vessels, and small boats in order to achieve requisite
training and testing requirements. Small boats and vessels would be operational in the riverine
environment in the Jacksonville Florida locality. These nearshore activities generate emissions primarily
through fossil fuel combustion from engine operation. Part of Nassau County, which is adjacent to
Jacksonville, is nonattainment for sulfur dioxide. As a result, proposed action emissions were evaluated
to assess compliance with the General Conformity Rule de minimis thresholds. Table C.C.2-1 provides a
summary of the evaluation.

Table C.C.2-1: Proposed Action Sulfur Dioxide Emissions Compared to
General Conformity Rule de Minimis Thresholds

Annual Emissions (Yo
Alternative 1 11.39
Baseline 10.50
Net Change 0.89
de minimis thresholds 100
Potential Exceedance No
Alternative 2 12.58
Baseline 10.50
Net Change 2.08
de minimis thresholds 100
Potential Exceedance No

Included with this RONA is a summary of the calculations and data used. The U.S. Navy concludes that
de minimis thresholds for sulfur dioxide would not be exceeded as a result of implementation of the
proposed action. Formal Conformity Determination procedures are not required, resulting in this RONA.
The emissions data supporting that conclusion is shown in Table C.C.2-1, which is a summary of the
calculations, methodology, and data attached to this RONA.

Affected Air Basin(s):  Jacksonville (Florida)-Brunswick (Georgia) Interstate Air Quality Control Region
Date RONA prepared:
RONA prepared by:

RONA Approval:

Signature:

Name/Rank: Date:
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Position:

This page intentionally left blank.
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