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D AIR QUALITY EMISSIONS CALCULATIONS

This appendix discussemission factos, calculations, andssumptionsisedin the air quality analyses
presented in the Air Quality section of Chaptgis8e Section 3.2)

D.1 SURFACE OPERATIONS EMISSIONS

Surface operationare activities associated withessel movementdrainingand testingactivitiesusea
variety of marine vesselmcluding cruisers, destroyers, frigates, carriers, submarines, amphibious
vessels, andmallboats These vesselgse a variety opropulsion methodsincludingmarine outboard
engines, disel engines, and gas turbines.

Marine Outboard Engines:

The United States Environmental Protection AgettSEP)phas published emissions factors for air
pollutantsproduced by several types tfo-stroke and fourstroke outboard engines. The most
conservative emission factors for tvatroke engnes of various horsepower apgesented inTable
D.%-1.

TableD.1-1: Emission Factors for Two Stroke Engines

USEPA Outboard Engine Emissions Factors (gramsiHp

NOx (60] vOC SOx

0.018 0.63 0.25 0.00108

Notes: CO = carbon monoxide, hp = horsepower, hr. = hour, NO, = nitrogen oxides, SOy = sulfur oxides, USEPA = United States
Environmental Protection Agency, VOC = volatile organic compounds

Source: USEPA 1999, Exhaust Emissions Factors for Non-Road Engine Modeling-Spark Ignition. Report No. NR-010b; Office of
Mobile Sources, Assessment and Modeling Division, EPA-R-99-009.

Emissiongor surface craft gingoutboard engines were calculated using USEPA2 factorsand
multiplied by the engine horsepower and hours of operation.

Emissions = HPxHR/YRXEFXENG

Where:

Emissions = surface crafnessions

HP = brsepower(reflective of a particular load factor/engine power setting)
HR/YR =durs per year

EF = mission factor for specific engine type

ENG =umber of engines

Toobtainthe total criteria pollutantemissiondor the Proposed Action, emissions were cigdbed for
eachtraining or testing activity, type afurfacevessel, andriteriapollutant. These individual estimates
of emissions, in units abns per year,were then summedby criteria pollutant to obtairthe aggregate
emissiondor surfacevessekmissions activities.

Diesel Engines:

Limited data wereavailable for large marine diesel engines. Therefore, USEHR ARissions factors
for industrial reciprocating engines were used to calculate diesel engine emidSites.sources of
vessel emissiorfgctorswere previousUnited States Department of the Nawgvy) Environmental
Impact StatementEIY Overseas EI®EI$documents(citing JJIMA 2001Riesel was assumed to be the

APPENDIX D AIR QUALITY EMISSIONS CALCULATIONS AND RONA D1
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primary fuel to ensure a conservative estimafalculation methods sinait to those described for
Marine Outboard Engines were used to obtain emissions estimateidsel engines.

Emissions = HPxHR/YRXEFXENG

Where:

Emissions surface craf emissions

HP = brsepower(reflective of a particular load factor/engine power segiin
HR/YR =durs per year

EF = mission factor for specific engine type

ENG =umber of engines

Diesel engine emission factors were multiplied by the engine horsepower and annual hours of operation
to calculatethe pollutant emissions per year.

D.2 AIR OPERATIONS EMISSIONS

Training and testing consists tife activities ofvariousaircraft,including the F/AL8, R3, SH60Band

other military aircraft Aircraft operations of concern are those that occur from grownal up to
3,000feet (ft.) (914 meters [m]pbove ground level (AGL). TB®O0O0 ft (914 m) AGL ceiling was
assumed to béhe 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 abo®®00 ft (914 m) AGhre excluded fronanalysisor
compliance with National Ambient Air Quality Standarfise pollutant emission rate is a function of the
aircraftengineQfuel flow rateand efficiency. Eméons for one completé&raining activityfor 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 obtainet fro@ Aircraft

Environmental Support Office (AESO) memoranda and previous Navy EIS/OEIS documentation (primarily
citing the Federal Aviation Administrati@Emissions and Dispersion ModeliiPM$ model). For

those aircraftfor which engine data weranavailaltbe, an applicable surrogate wasags TableD.21 is

an example of emission factors for the aircraft engines. The table lists the various engine power modes,
time in each mode, fuel flow, and correspang pollutant emission facts.

APPENDIX D AIR QUALITY EMISSIONS CALCULATIONS AND RONA D-2
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TableD.2-1: Emission Factors for Military Aircraft

] ) Number | Timein Emission Factors,
Aircraft Engine of Mode* Fuel Flow, Ib./1,000 gallons (gal.) of fuel

Type Model Engines hours’ Ib./hr./engine

co NOx | VOC SOx PM

EA-6B J52-P-408A (2) 2 3.2 3,195 799 | 571 1.09 0.40 | 12.20

FA-18E/F | F414-GE-400 (2) 2 38.4 5,169 0.72 | 1475 | 0.12 0.40 6.56
P-3 T56-A-14 (4) 4 2.4 1,200 182 | 843 0.41 0.40 3.97
SH-60B T700-GE-401C 2 120 600 6.25 | 6.40 0.55 0.40 4.20
@)

*Time in Mode = time operating below 3,000 ft. during a Joint Expeditionary Exercise

D.3 ORDNANCE AND MUNITIONS EMISSIONS

Availableemissions factorsAP42, Compilation of Air Pollutant Emission Factavsre ugd. These
factors were then multiplied by theat weight of the explosivand the number oftems that wereused
per year This calculation providesstimates ofannual emissions

Emissions = EXP/YRxEFxNet Wt

Where:

Emissions = ordnancengssions

EXP/YR =xplosivespropellants, and pyrotechnicasedper year
EF = missions factor

Net Wt = net wight of explosive

D.4 EMISSIONS FROM VEHICLES AND OTHER EQUIPMENT
Available emissions factors (AR, Compilation of Air Pollutant Emission Factamms other sources)
were used. These factors were then multipliedthe fuel usage for the vehicle or the equipment.

Emissions = EF x fuel usage

Where:

Emissions = vehicle/equipment emissions
Fuel usage = llyear
EF = emissions factor

D.5 EMISSIONS ESTIMATES SPREADSHEETS

Tables D.8 to D.522 presented after the Record dfon-Applicability contain the emission factors and
the emissions calculations for aircraft, vesselslnance, vehicles and other equipment for training and
testing The emissions are provided in total as well as by geographical jurisdiction (onshoréland w
state waters, federal waters, and beyond federal watéos)surface vessels and aircrafiable D.83
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presentsthe emissions from activities that will occur in Gu@isulfur oxidenon-attainment areas
whichare also included for purposes of thenformity analysis

D.6 RECORD OF NON-APPLICABILITY

The following arehe Record of Nospplicability memorandum(FigureD.6-1), the Navy Record of
Non-Applicability(FigureD.6-2) and the Conformity Analys(FigureD.6-3). Theconformity analysis
included in Section 3,\ir Quality

MEMORANDUM FOR THE RECORD
From:Commander, U.S. Pacific Fleet

Subj:ApplicabilityAnalyses foMariana Island3raining and Testing/ITT) Envionmental Impact
Statement/Overseas Environmental Impact Statemehtilitary Readiness Activities Watersof the
Territory of Guam

Ref: (a) 40 CFR, Part 93, SubparDBtermining Conformity of General Federal Actions to State or
Federal ImplementatioRlans

Encl: (1) Record of Nowpplicability forMariana Island3raining and Testingctivitiesin Waters of
the Territory of Guam

(2) Conformity Analyses for Preferred Alternativé\iatersof the Territory of Guam

1. Enclosure (1) is a Record of Napplicability for those activities associated wRhcificFleet
training and testingctivities thatare expected to occuannuallyin waters of the Territory of GuansQ
emissions ofhe Prefered Alternative are included in Enclosy#. Comparison athe calculate values
in Enclosure vith those in40 C.F.R93.153(b)showthat this project is below thele minimidevels.

2. If there are any questions or if additional information is needed, pleasdatai VanNamat (808)
471-1714

FigureD.6-1: Record of NorApplicability Memorandum

APPENDIX D AIR QUALITY EMISSIONS CALCULATIONS AND RONA D-4
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NAVY 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.

Action Proponents: United States Pacific Fleet
Naval Sea Systems Command
Naval Air Systems Command
Space and Naval Warfare Systems Command
Office of Naval Research

Proposed Action Name: Mariana Islands Training and Testing (MITT)

Proposed Action Location: Mariana Islands Range Complex, Guam
Proposed Action and Emissions Summary:

See attached Conformity Analysis

Affected Air Basin: Guam Air Basin

Date RONA prepared: April 17, 2015

RONA prepared by: Naval Facilities Engineering Command, Pacific

Attainment Area Status and Emissions Evaluation Conclusion:

To the best of my knowledge and belief, the information contained within this General Conformity
Applicability Analysis is correct and accurate. By signing this statement, | am in agreement with the
finding that the total of all reasonably foreseeable direct and indirect emissions that will result from this
action is below the de minimis threshold set forth in 40 C.F.R. 93.153(b)}. Accordingly, it is the Navy’s
determination that this action conforms to the applicable State Implementation Plan {SIP).

RONA Approval:

Signature: [ Oum\\\j\\r"ooo‘&/\ Date: 2] APR 20!S

Name/Rank: Mr. Larry Foster

Position: Director, Fleet Environmental

Activity: Commander, U.S. Pacific Fleet

Enclosure 1

FigureD.6-2: Record of NorApplicability Form
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Subject: Conformity Analysis for Navy Training and Testing

The Proposed Action falls under the Record of Maailability (RONA) category pursuant to 40 Code of
Federal Regulations (CFR) Parts 52 and 93, and the basis for exemption from conformity requiremen
documented with this RONA.

TheMITTEIS/OEIS has heerepared to assess current and futuraining and testing activitiesThe
Study Area includes theaters of the Territory of GuanThetraining and testingctivitiesgenerally will
involve a variety of boats and otheratercraft Aircraft overflights ad vessel operations during portions
of antirsubmarine warfare and antiurface warfare training and testing events would occur withi
waters of the Territory of Guam

Table llists theemissionsourcestheir enginesand their fuelghat will operatein the nonattainment
areas of GuamThisand other engine information weresed to calculate the potential emissions of
sulfur oxides

Tablel: List ofEmissionSources, Engineand Fuels

Number of Engines and
Boat or Source Fuel Engine Size

Cruiser Distillate Oil Four i 33,600 hp
Amphibious assault ship Distillate Oll Two boilers, two turbines T

70,000 hp total
Amphibious transport dock Distillate Oll Two boilers, two turbines T

24,000 hp total
Guided missile frigate Distillate QOll Two i 41,000 hp total
Landing crafti utility Distillate Oll Two i 680 hp
Landing craft i air cushioned Distillate Oil Four 1 16,000 hp total
Rigid hull inflatable boat Gasoline Two i 300 hp
Combat rubber raiding craft Gasoline Onei 55 hp
CH-46 Jet Fuel Two i 1870 hp
CH-53 Jet Fuel Two i 3925 hp
MH-53 Jet Fuel Three i 4380 hp
MV-22 Jet Fuel Two i 6150 hp
UH-1 Jet Fuel Onei 1,100 hp
AH-1 Jet Fuel Two i 1690 hp
AV-8 Jet Fuel One i 23,500 pound force
AV-8B Jet Fuel One i 23,500 pound force
H-60 Jet Fuel Two i 1890 hp
SH-60B Jet Fuel Two i 1890 hp
C-130 Jet Fuel Four i 4590 hp
MQ-4C Jet Fuel One i 8,917 pound force
Light armored vehicle Distillate Oll Onei 19.5 hp
Assault Amphibious Vehicle Distillate Oil One i 400 hp
High Mobility Multi-Purpose Wheeled Vehicle Distillate Oil One i 190 hp
Truck Distillate Oil Onei 170 hp
Dozer Distillate Oll Onei 420 hp
Forklift Distillate Oll Onei 120 hp
Generator Distillate Oll Onei 120 hp
Reverse Osmosis Water Purification Unit Distillate Oil Onei 120 hp

Note: hp = horsepower

Enclosure 2

ts is

FigureD.6-3: Conformity Analysis
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In addition to theengine information for each vessdéhe annuahours of operation for each vesseas
needed to estimate the emissions 8. Using the engine and fuel information and proposedirs of
operation the appropriate emission factors were identified from variauS.Environmental Protection
Agency documents for marine engines. These documents included:

1. Draft Regulatory Impact Ahgsis: Control of Emissions of Air Pollution from Locomotive Engines
and Marine Compressielgnition Engines Less than 30 Liters per Cylinder, EF202@-001,
March 2007.

2.0 {9t! aSY2NlyRdzYz a9YAaarzy ClI Ol ZERADBRANI w3
EPA426~02-044, dated 09 September 2002.

3. Exhaust and Crankcase Emission Factors for Nonroad Engine Madetintpressiosignition
EPA 420P-04-009. April 2004.

4. a/ 2y DBSNBEAZ2Y CFOG2NAR F2N I &R NIROFOND RegemBek20G5 3 A
NROO2c.

For each source, the appropriate emissfantor is multiplied by the periodf use andhe enginesize to
estimate emissions.iiilar methods wereapplied to calculate aircraft emissions. The emissiorsutiéir
oxidesfrom all sources were adde AppendixD of the EIS/OEIS contaihg information from which
these emissions estimates were calculated. The emissions estimatadfior oxidedor each
alternative are providedn Table 2 below.

Table2: Emissions Estimates for the Preferred Altative for Training and Testing Activities in the
Non-Attainment Areas of Guam

Estimated Annual Air Pollutant Emissions in the Study Area (within 3 nm), Alternative 1
Emissions by Air Pollutant (TPY)

SOx
No Action Alternative 172
Alternative 1
Aircraft 9
Vessels 254
Ordnance 0
Other 0
Alternative 1 Total 263
Change 91
De Minimis Threshold 100
Exceeds Threshold? No

Enclosure 2 (continued)

Figure D6-3: Conformity Analysis (continued)
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Table D.5 -1 Surface Ship Emission Factors
Emissions Factors (Ib/hr)
Surface Ship Propulsion Engines + Generators
cO NOx HC SOx PM10
CG-3 114.75 65.22 7.67 33.55 344
DDG-3 106.67 53.84 7.84 21.22 2.80
FFG-3 120.04 78.11 11.64 16.08 4.30
TRB-3 6.47 56.22 1.55 7.40 1.18
AOE-2 6.67 39.37 5 119.43 23.77
USCG 5.74 57 .91 0.88 11.55 0.21
LHA-1 7.38 43.53 5.53| 130.97 26.29
LHD-2 6.80 4012 5.10 120.70 2423
LPD-2 2.94 17.32 2.20 52.11 10.46
LCAC 25.41 55.32 0.72 43.30 3.89
LCU 36.21 44 .95 0.52 3.11 1.57
AAV-2 0.76 6.22 0.82 1.25 0.26
AAAV
PC-2 17.21 38.14 2.94 8.23 0.92
MK V-2 3.86 2949 0.99 4.73 0.40
RIB-4 0.34 9.14 0.06 1.44 0.15
CRRC-5 0.15 12.90
AE-2 2017 20.93 0.99 5.97 1.57
BW-3 0.26 26.30
SSN 0 0 0 0 0
SSGN 0 0 0 0 0
T-AGO(LFA) 6.67 39.37 5] 11943 23.77
CG-PARTNER 107.79 471 9.9 21 2.6
DDG-PARTNER 103.99 49.9 9 17.9 25
SS-PARTNER 2.94 17.32 2.2 52.11 10.46
APPENDIX D AIR QUALITYENONS CALCULATIONS AND RONA D-9
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Table D.5-2 Aircraft Emission Factors
Emission Indices, 1b/1,000 Ib fuel Emissions Factors (Ib/hr)
Aircraft
co NOx voC SOx PM co NOx vocC SOx PM
AH-1W 11.21 5.44 0.57 0.4 4.2 9.10252 | 4.41728 | 0.46284 | 0.3248 3.4104
AV-8B 8.8 6.71 0.28 0.4 7.1 52.8 40.26 1.68 2.4 42.6
C-130 F/R/T 2.07 8.16 0.47 0.4 3.97 9.315 36.72 2.115 1.8 17.865
CH-46 17.04 4.12 2.64 0.4 1.78 20.448 4.944 3.168 0.48 2.136
CH-53 2.13 8.08 0.15 0.4 2.21 9.50832 | 36.06912| 0.6696 1.7856 | 9.86544
E-2/E-2C 2.16 8.06 0.49 0.4 3.97 4.752 17.732 1.078 0.88 8.734
EA-18G 0.72 14.75 0.12 0.4 6.56 7.44336 | 152.4855| 1.24056 | 4.1352 | 67.81728
EA-6B 7.99 5.71 1.09 0.4 12.12 51.0561 | 36.4869 | 6.9651 2.556 77.4468
EP-3 3.7 7.8 0.5 0.4 3 15.5844 | 32.8536 2.106 1.6848 12.636
F-15 3.62 46.72 0.65 0.4 8.15 22.42952| 289.4771| 4.0274 2.4784 | 50.4974
FA-18A/C 2.44 6.74 0.44 0.4 6.36 16.19184|44.72664| 2.91984 | 2.6544 | 42.20496
FA-18E/F 0.72 14.75 0.12 0.4 6.56 7.44336 | 152.4855| 1.24056 | 4.1352 | 67.81728
HH-60 6.25 6.4 0.55 0.4 4.2 7.5 7.68 0.66 0.48 5.04
Learjet 22.38 5.9 4.26 0.4 1.27 23.81232| 6.2776 | 4.53264 | 0.4256 | 1.35128
MH-60R/S 6.25 6.4 0.55 0.4 4.2 75 7.68 0.66 0.48 5.04
P-3C 1.82 8.43 041 0.4 3.97 8.736 40.464 1.968 1.92 19.056
P-8 MMA 1.24 9.26 0.28 0.4 0.56 4.045624130.21168]|0.913528| 1.30504 | 1.827056
S-3 14.1 4.07 1.86 0.4 3.62 32.289 9.3203 4.2594 0.916 8.2898
S-3B 14.1 4.07 1.86 0.4 3.62 32.289 9.3203 4.2594 0.916 8.2898
SH-60 6.25 6.4 0.55 0.4 4.2 7.5 7.68 0.66 0.48 5.04
SH-60B 6.25 6.4 0.55 0.4 4.2 75 7.68 0.66 0.48 5.04
SH-60B/F 6.25 6.4 0.55 0.4 4.2 7.5 7.68 0.66 0.48 5.04
SH-60F 6.25 6.4 0.55 0.4 4.2 7.5 7.68 0.66 0.48 5.04
UH-1N 3.34 4.72 0.17 0.4 4.2 1.8036 2.5488 0.0918 0.216 2.268
A-10 4 8.83 0.4 0.4 2.67 12.104 |26.71958| 1.2104 1.2104 | 8.07942
B-1B 0.84 13.12 0.11 0.4 0.14 5.5776 | 87.1168 | 0.7304 2.656 0.9296
E-2 0.65 10.45 0.16 0.4 3.97 2.8847 | 46.3771 | 0.71008 1.7752 | 17.61886
E-3 2.07 8.45 0.31 0.4 0.26 67.65588| 276.1798| 10.13204| 13.0736 | 8.49784
KC-135 1.34 13.5 0.03 0.4 0.13 30.66992| 308.988 | 0.68664 | 9.1552 | 2.97544
MQ-4C 2.1 38.84 0.66 3.54 061
MV-22 19.74 3.94 343 0.4 1.78 22,1088 | 4.4128 3.8416 0.448 1.9936
APPENDIX D AIR QUALITY EMISSIONS CALCULATIONS D-10
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Table D.5-3 Ordnance Emission Factors

Emission Factor (Ib per Ib)

Emission Factor (Ibfitem)

Ordnance Type | Ordnance co, co NO, Py, PM,5 SO, Taad co, co NO, PM,, PM, 5 S0, Lead
CBU MK20
BOME ROCKEYE 0.00
GBU32| JDAM 0.1482 57.06
LGTR 0.00
MK76 0.085 0.26
BDU 48 0.085 0.26
MK82 HE 0.3184 61
GBU12-
Paveway || 0.2184 61
MK82 INERT 0.085 0.26
BDU 45 0.085 0.26
MK83 HE 0.1482 62
GBU 16 0.1482 66
MK84 0.1482 140
MK83 INERT 0.085 0.26
OTHER ORD Type
EER/IEER
AN/SQQ-110 1.2 0.0044 0.011 0.00004 0.02
BLASTING
CAP MK11 1.80E-03 | 3.10E-04 | 4.50E-05| 4.60E-04 | 2.90E-04 1.30E-04
Detonator
FIRING
DEVICE
FUSE
SRENACE 4.10E-03
SIMULATOR 0.0004 | 5.60E-03 0.12 4.70E-04 | 1.40E-06
Grenades 6.30E-01 0.021 6.30E-03 | 2.10E-02 | 1.50E-02 | 1.20E-04 | 1.40E-04 0.00
Haversacks | 6.30E-01 0.021 6.30E-03 | 2.10E-02 | 1.50E-02 | 1.20E-04 | 1.40E-04 0.42
K143
Antipersonnel | 6.30E-01 0.021 6.30E-03 | 2.10E-02 | 1.50E-02 | 1.20E-04 | 1.40E-04
Mine 0.03
M1A2
BANGALORE| 6.30E-01| 0.021 |#6.30E-03|2.10E-02| 1.50E-02 | 1.20E-04 | 1.40E-04
TORP 0.21
M7
BANDOLEER
MK57 0.15108
(Claymore
mine)

APPENDIX D AIR QUALITY EMISSIONS CALCULATIONS
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MARIANA ISLANDS TRAINING AND TESTING FINAL EIS/OEIS MAY2015

Table D.5-3 Ordnance Emission Factors

Emission Factor (Ib per Ib) Emission Factor (Ib/item)
co, co NO, PM,, PM, 5 S0, Lead Cco, co NO, PM,, PM, 5 SO, Lead

M112 DEMO
e 7.90E-01 | 2.60E-02 | 7.90E-03 | 2.60E-02 | 1.90E-02 1.70E-04

M700

BLASTING 0.149
FUSE 0.0008 | 0.0003 | 0.0002 | 0.00009 | 0.00009 | 0.000002 0

Ordnance Type Ordnance

Flare, Aircraft
Parachute

0.039 0.021 0.054 0.1 0.092 0.00018 5.91E-05|0.000152 | 0.000282 | 0.000259| 5.07E-07
Chaff 0.039 0.021 0.054 0.1 0.092 0.00018 5.91E-05]0.000152 | 0.000282 | 0.000259| 5.07E-07
MK36 MO
DEMO
CHARGE
MK75
CHARGE
MK84 [86]
EOD Shaped
Charge
MK120
NONELEC
DET (ft)
MK123
NONELEC
DET (ft)
MK138 DEMO
CHG 6.30E-01| 0.021 | 6.30E-03|2.10E-02| 1.50E-02 | 1.20E-04 | 1.40E-04
ASSEMBLY
MK140
FLEXIBLE
CHARGE
PBXN-109
TEST Det
Cord
SIGNAL MK
18(G950)
SMOKE
C41.251B |6.30E-01| 0.021 | 6.30E-03|2.10E-02| 1.50E-02| 1.20E-04 | 1.40E-04 0.02625 | 0.007875| 0.02625 | 0.01875 | 0.00015
C45LB 6.30E-01| 0.021 | 6.30E-03|2.10E-02| 1.50E-02 | 1.20E-04 | 1.40E-04 0.105 0.0315 0.105 0.075 0.0006
C415LB |6.30E-01| 0.021 |6.30E-03|2.10E-02| 1.50E-02| 1.20E-04 | 1.40E-04 0.315 0.0945 0.315 0.225 0.0018
C440LB |6.30E-01| 0.021 |6.30E-03|2.10E-02| 1.50E-02| 1.20E-04 | 1.40E-04 0.84 0.252 0.84 0.6 0.0048 | 0.0056
C4100LB |6.30E-01| 0.021 |6.30E-03|2.10E-02| 1.50E-02| 1.20E-04 | 1.40E-04 21 0.63 2.1 1.5 0.012 0.014

APPENDIX D AIR QUALITY EMISSIONS CALCULATIONS D-12



MARIANA ISLANDS TRAINING AND TESTING FINAL EIS/OEIS MAY2015

Table D.5-3 Ordnance Emission Factors

Oicdhance Thne Arciiancs Emission Factor (Ib per Ib) Emission Factor (Ibfitem)
co, co NO, | PMy, | PM,; | SO, | Lead | <O, co NO, | PM,, | PM,, | SO, | Lead
C4300LB |630E-01] 0.021 |6.30E-03]2 10E-02| 1.50E-02] 1.20E-04 | 1.40E-04 0021 | 00063 | 0021 | 0015 | 0.00012 | 0.00014
C4500LB |630E-01] 0021 |6.30E-032.10E-02] 1.50E-02| 1.20E-04 | 1.40E-04 0021 | 00063 | 0021 | 0015 | 0.00012 | 0.00014
TNT Blocks
0.5 Ibd 0298
DEMO SHEET
DETONATING
CORD
DEMO
CHARGE
SIULATED 630801 0.021 | 6.30E-03 | 2.10E-02| 1.50E-02 | 1.20E-04 | 1.40E-04 AT IR YN W p—
:&%‘J;;T'LE 155MMHE | 651 |2.35E401]1.43E400] 0496 | 02418 2 26E-03
TE5MM ILL 600 | 8635 | 0087 | 344 | 013 | 00027 | 0.029
5754 Inert | 2.60E-04 | 3.50E-04 | 3.60E-05 | 2.60E-05 | 2.30E-05 6 70E-04 0.00E+00 | 0.00E+00] 0.00E+00] 0.00E+00 | 0.00E+00 | 0.00E+00
5v54] 5754 BLP | 1.60E-02| 2.00E-02 7.20E-03 | 9.30E-04 6.00E-06
5754
HovT+32 | 1.608-02 2.00E-02 1.20E-03 | 9.30E-04 6.00E-06
(EOD) 0.16 0 0.0096 | 000744 | o |o.000048
5754 HECVT | 1.60E-02 | 2.00E-02 1.00E-03 | 9.30E-04 6 00E-06 0.1280 | 0.1600 | 0,009 | 0.0074
5'/54 HEPD | 1.60E-02 | 2.00E-02 1.00E-03 | 9.30E-04 6.00E-06 0.16 0 0.009 | 0.00744 | 0 | 0.000048
5'/54 HEVT | 1.60E-02 | 2.00E-02 1.00E-03 | 9.30E-04 6.00E-06 1.60E-01 | 0.00E+00| 9.60E-03 | 7.44E-03 | 0.00E+00| 4.80E-05
554 ILL | 1.50E-02 | 1.40E-02 | 3.60E-04 | 9.20E-04 | 7.60E-04 130E-06 T.12E-01 | 2.88E-03 | 7.36E-03 | 6.08E-03 | 0.00E+00| 1.04E-05
5'54/54 VTNF | 1.60E-02 | 2.00E-02 1.00E-03 | 9.30E-04 6.00E-06 T.60E-01 | 0.00E+00| 9.60E-03 | 7.44E-03 | 0.00E+00| 4.80E-05
562 5762 | 160E-02| 2.00E-02 1.00E-03 | 9.30E-04 6.00E-06 T.60E-01 | 0.00E+00| 9.60E-03 | 7.44E-03 | 0.00E+00| 4.80E-05
5762 HE-MFF| 1.60E-02 | 2.00E-02 1.20E-03 | 9.30E-04 6.00E-06 1.60E-01 | 0.00E+00| 9.60E-03 | 7.44E-03 | 0.00E+00| 4.80E-05
5762 HECVT | 1.60E-02 | 2.00E-02 1.00E-03 | 9.30E-04 6.00E-06 1.60E-01 | 0.00E+00| 9.60E-03 | 7.44E-03 | 0.00E+00| 4.80E-05
5'/62 HEET | 1.60E-02 | 2.00E-02 1.00E-03 | 9.30E-04 6 00E-06 1.60E-01 | 0.00E+00| 9.60E-03 | 7.44E-03 | 0.00E+00| 4.80E-05
562 KEET | 1.60E-02 | 2.00E-02 1.00E-03 | 9.30E-04 6.00E-06 1.60E-01 | 0.00E+00| 9.60E-03 | 7.44E-03 | 0.00E+00| 4.80E-05
60mm| _ 6OMM 0.4 0.06 | 0.005 | 0062 | 0.03 0.0004
50MM WP 013 | 0154 | 00124 | 0221 | 0494 | 0.00014 | 0.001
76mm| 76MM BLP | 1.44E-02 | 1.80E-02 1.08E-03 | 8.37E-04 5 40E-06
BIMM HE 148 | 014 | 0016 | 0173 | 0.09% 0.0007
BIMM ILL 148 | 014 | 0016 | 0173 | 0.09% 0.0007
GAU-17
CAS 30mm
PROJECTILE
(SMALL) SH DA% | 098 | 00049 | QA0S | RERes 000026 | 5016 | 0033 | 0.00043 | 0.00066 | 0.00046 0.000023
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Table D.5-3 Ordnance Emission Factors

Oiccnance Tips Ordnance Emission Factor (Ib per Ib) Emission Factor (Ibfitem)
co, co NO, PM,, PM, 5 SO, Lead co, co NO, PM,, PM, 5 SO, Lead
25MM 0.11 0.019 | 0.00067 | 0.0027 | 0.0017 0.000055
30MM EFV
Main Gun Q.14 002 | H.00e3 0.3 0,08 000037 7.28E-03 | 1.64E-03 | 3.38E-02 | 2.08E-02 | 0.00E+00| 9.62E-05
40MM 5.70E-01 | 6.00E-02 | 1.30E-02 | 1.10E-01 | 5.60E-02 6.20E-04 | 4.90€-02 | 4.00E-03 | 1.30E-03 | 9.50E-03 | 5.10E-03 | 0.00E+00| 8.00E-05
40MM HE | 5.70E-01 | 6.00E-02 | 1.30E-02 | 1.10E-01 | 5.60E-02 6.20E-04 | 4.90€-02 | 4.00E-03 | 1.30E-03 | 9.50E-03 | 5.10E-03 | 0.00E+00| 8.00E-05
40MM ILL | 7.20E-02 | 2.40E-02 | 6.50E-03 | 1.40E-01 | 1.20E-01| 0.00019 | 7.90E-04| 0.015 0.005 | 0.0014 | 0.029 0.025 | 0.00004 | 1.60E-04
pR‘fc'\;AT“fICE 2.60E-01 | 2.50E-01 ] 9.50E-03 | 1.40E-02 1.10E-02 110E-03| 5 70E-03 | 2.60E-03 | 9.70E-05 | 1.40E-04 | 1.20E-04 | 0.00E+00| 1.10E-05
45CAL | 2.80E-01| 3.40E-01 | 1.00E-02 | 4.70E-02 | 4.00E-02 1.60E-02 | 2.20E-04 | 2.60E-04 | 8.10E-06 | 3.70E-05 | 3.10E-05 1.20E-05
556 2.40E-01 | 4.40E-01 | 1.30E-02 | 9.20E-03 | 7.60E-03 3.20E-03 | 8.70E-04 | 1.60E-03 | 8.50E-05 | 3.90E-05 | 2.80E-05 5.10E-06
556 BLANK | 2.60E-01 | 3.20E-01 | 2.30E-02 | 7.80E-03 | 6.80E-03 | 0.00011 | 1.10E-03 | 2.30E-04 | 2.80E-04 | 2.00E-05 | 6.90E-06 | 6.00E-06 | 9.80E-09 | 9.70E-07
50CAL 1.50E-01 | 3.30E-01 | 3.60E-02 | 9.60E-03 | 5.60E-03 400E-04 | 5.10E-03 | 1.10E-02 | 1.20E-03 | 3.10E-04 | 1.90E-04 1.30E-05
50CAL 1.50E-01 | 3.30E-01 | 3.60E-02 | 9.60E-03 | 5.60E-03 400E-04 | 5.10E-03 | 1.10E-02| 1.20E-03 | 3.10E-04 | 1.90E-04 1.30E-05
é’fﬂ:\k 3.10E-01 | 2.70E-01 | 4.10E-03 | 1.40E-02 | 1.30E-02 1.70E-03 | 5.10E-03 | 1.10E-02 | 1.20E-03 | 3.10E-04 | 1.90E-04 1.30E-05
762 3.50E-01 | 2.50E-01 | 1.60E-02 | 6.10E-03 | 5.60E-03 | 0.00013 | 9.70E-04 | 1.20E-03 | 2.30E-03 | 9.70E-05 | 5.10E-05 | 3.80E-05 4.90E-06
762 3.50E-01 | 2.50E-01 | 1.60E-02 | 6.10E-03 | 5.60E-03 | 0.00013 | 9.70E-04 | 1.20E-03 | 2.30E-03 | 9.70E-05 | 5.10E-05 | 3.80E-05 4.90E-06
MM 2.00E-04 | 3.10E-04 | 1.50E-05 | 2.40E-05 | 2.00E-05 | 8.20E-08 | 6.80E-06
300 WIN
MAG 1.90E-03 | 3.00E-03 | 1.50E-05 | 9.40E-05 | 7.30E-05 1.80E-05
.223 Rifle
Rounds 7.50E-05 | 8.00E-05 | 5.00E-06 | 3.40E-06 | 2.60E-06 1.90E-06
.22 Magnum 7.50E-05 | 8.00E-05 | 5.00E-06 | 3.40E-06 | 2.60E-06 1.90E-06
.22 Long Rifle 7.50E-05 | 8.00E-05 | 5.00E-06 | 3.40E-06 | 2.60E-06 1.90E-06
gh(géﬁe 5.10E-03 | 1.10E-02 | 1.20E-03 | 3.10E-04 | 1.90E-04 1.30E-05
MINE SHAPE M18A1 16 |2.00E-02[ 1.80E-02 ]| 4.90E-02 | 2.60E-02 5.70E-05
MK76
|MISSILE AGM-114B
AGM-65
Maverick
AGM-84 0.4 0.06 0.1025 | 0.1025 140 [30.62356| 35.574 | 61.795 | 61.795
AIM-120
AIM-7
AIM-9
BGM-71E
TOW-A
GBU-9
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Table D.5-3 Ordnance Emission Factors

Ordnance Type

Ordnance

Emission Factor (Ib per Ib)

Emission Factor (Ibfitem)

co,

cO

NO,

PM,,

PM, 5

SO,

Lead

co,

cO

NO,

PM,,

PM, 5

SO,

Lead

AGM-88
HARM

NSM

JSOW

Japanese
Missile Tests

Tactical
Tomahawk

Seasparrow
Missile

SLAM ER

SM2 or
equivalent

ROCKET

2.75"RKT

4.50E-01

5.60E-02

7.10E-03

6.10E-02

3.80E-02

1.20E-03

2.75" RKT HE

3.00E-01

1.70E-01

2.40E-03

1.00E-01

5.30E-02

2.60E-04

5.5

0.93

0.0056

0.4

0.29

0.07

2.75" RKT |

4.50E-01

5.60E-02

7.10E-03

6.10E-02

3.80E-02

1.20E-03

PYROTECHNICS

MK58 Marine
Location
Marker

1.30E-02

1.20E-02

3.20E-02

1.70E-02

6.10E-05

3.80E-05

Smoke
Grenade AN-
M8

3.30E-02

4.60E-02

1.00E-03

6.80E-01

1.10E-01

1.20E-04

4.70E-04
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MARIANA ISLANDS TRAINING AND TESTING FINAL EIS/OEIS MAY2015
Table D.5-4 Emission Factors for Other ltems
EMISSION FACTORS, Ib/hr
N20
ITEM co NOx vocC SOx PM10 CO2 (Ibigal) CHa
AAV 0.61 1.67 0.20 0.00 0.77 151.0000| 0.0006 0.0179
LAV 0.61 1.67 0.20 0.00 0.77 151.0000| 0.0006 0.0179
HMMWV 0.61 1.67 0.20 0.00 0.77 |151.0000| 0.0006 | 0.0179
Trucks 0.61 1.67 0.20 0.00 0.77 |151.0000| 0.0006 0.0179
Dozer 11058 | 2.3867 | 0.2854 | 0.0025 | 0.0993 |239.0000| 0.0006 | 0.0257
Forklift 0.2215 | 0.3551 0.0497 | 0.0006 | 0.0178 | 54.4000 | 0.0006 | 0.0045
ROWPU 0.4857 | 0.7130 | 0.1008 | 0.0009 | 0.0537 | 77.9000 | 0.0006 | 0.0091
Generator 0.2974 | 05083 | 0.0702 | 0.0007 | 0.0296 | 61.0000 | 0.0006 0.0063
Crane 0.4553 11066 | 0.1276 | 0.0014 | 0.0466 |129.0000| 0.0006 | 0.0115
AAV — Assault Amphibious Vehicle
LAV —Light Armored Vehicle
HMMWYV —High Mobility Multipurpose Wheeled Vehicle
ROWPU — Reverse Osmosis Water Purification Unit
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MARIANA ISLANDS TRAINING AND TESTING FINAL EIS/OEIS MAY2015
Table D.5-5 Emissions from Surface Ships During Training, No Action Alternative
a OPERATIONAL INFORMATION - VESSELS Emissions By Jurisdiction (Ib/year) Greenhouse Gas Emissions (Ib/year)
% Ship / Vessel / Boat Range Time (hr) Distribution (hr) State (0-3 nm offshore Waters of U S (3-12 nm) International Waters (>12 nm) T
a o c
(= ot = o -
Type of Training 20l 2 c | a|les s 5 5 S| 2
= o = @ 5] = e w = o SR o § LE
= = e =3 o (%] BL = = = Es | o ] = E
& = = B & |l S = c5 | S6 )| =6 i S a
=l = 5 | 5| ES © ot o 3 EcF
a =R = Pl A co NO, HC S0, PM;, PM, 5 co NO, HC SO, PM;o PM,5 co NO, HC S0, PM;o PM, ¢ 2 E 8 2 co, N,O CH, CO,e
[ANTI-AIR WARFARE
Air Combat Maneuver
720
Air Def E
Ir Defense exercise 30
/A Intercept Control 0
Gunnery Exercise, A-A
(Medium Caliber)
12
Missile Exercise, A-A 12
(SRR GIeEg e 0 FFG cuidedMissitel 5 50 | 50 | 100% 0.0 00 00 | 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79 0 0 0 0 0
(Large Caliber) 0 Frigate
(GUnneryEXerciset.on 0 FFG CuidedMissilel 500 | 20 | 100% 0.0 00 00 | 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79 0 0 0 0 0
(Medium Caliber) Frigate
0
Guided Missile
Missile Exercise, S-A 4 FFG Frigate 200 | 20 100% 8.0 00 0.0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79 0 0 0 0 0
2
STRIKE WARFARE
Bombing Exercise, A-G 1300
Missile Exercise, A-G 60
Gunnery Exercise, A-G 22
Combat Search and
Rescue 60
AMPHIBIOUS WARFARE
P SLppOT XSRS~ 8 &6 Cruiser 1 | so | 100% | 6400]| 640 00 | 00 | 7344 4,174 491 2147 220 198 0 0 0 0 0 0 0 0 0 0 0 0 184 11,776 247932 8 7 250,572
Land-Based target
8
[Amphibious Rehearsal, No
Landing - Marine Air
Ground Task Force 0
[Amphibious Assault -
Marine Air Ground T ask 4 cG Cruiser 1 8.0 100% 320 32.0 0.0 0.0 3,672 2,087 245 1,074 110 99 0 0 0 0 0 0 0 0 0 0 0 0 184 5,888 123,966 4 4 125,286
Force
4
Amphib
4 LHA Assault Ship - 1 8.0 100% 320 320 0.0 0.0 236 1,393 iz dr 4,191 841 757 0 0 0 0 0 0 0 0 0 0 0 0 373 11,936 251,301 3 7 253,977
Tarawa
Amphibious
8 LPD Transport 2 | 80 100% 4.0 64.0 0.0 0.0 188 1,109 141 3,335 669 602 0 0 0 0 0 0 0 0 0 0 0 0 373 23,872 502,601 16 14 507,954
Dock - Wasp
8 FFG S#;?: Missiiel 5> | g0 | 100% | s40 | e40 00 | oo | 7683 4,999 745 1,029 275 248 0 0 0 0 0 0 0 0 0 0 0 0 79 5,056 106 449 3 3 107,583
[Amphibious Raid - Special Amphib
Purpose Marine Air 2 LHA Assault Ship-| 1 6.0 100% 120 12.0 0.0 0.0 89 522 66 1572 315 284 0 0 0 0 0 0 0 0 0 0 0 0 373 4476 94,238 3 3 95,241
Ground Task Force Tarawa
2
Amphibious
4 LPD Transport 2 |25 100% 100 10.0 0.0 0.0 29 173 22 521 105 94 0 0 0 0 0 0 0 0 0 0 0 0 373 3,730 78,531 3 2 79,368
Dock - Wasp
Urban VWarfare Training i
Non-Combatant ampiibs
) ? 2 LHA Assault Ship-| 1 | 800 100% | 1600 | 160.0 0.0 0.0 1,181 6,965 885 20,955 4,206 3,786 0 0 0 0 0 0 0 0 0 0 0 0 373 59,680 1,256 503 41 36 1,269,884
Evacuation Operation
Tarawa
2
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Table D.5-5 Emissions from Surface Ships During Training, No Action Alternative

o OPERATIONAL INFORMATION - VESSELS Emissions Ey Jurisdiction (I_b/year) Greenhouse Gas Emissions (I_blyear)
% Ship / Vessel / Boat Range Time (hr) Distribution (hr) State (0-3 nm offshore Waters of U S (3-12 nm) International Waters {(>12 nm) T
a o c
= S o £ Q =
Type of Training = = g S o u% 2 _ E o | E " = o §
£ | £ = 2 gl |xcg| B es [Es]|es 5 (||H2E
® 5 [= = ] 5 S 2 S e == = 5 5
= =z & 5 o =5 o e ] =i
o o = =1 o Y co NO, HC S0, PM,, PM, co NO, HC S0, PM,, PM, co NO, HC S0, PM,, PM, i 83 co, N,O CH, CO,,
Amphibious
4 LPD Transport 2 80.0 100% 3200 3200 0.0 0.0 940 5,543 705 16,676 3347 3,012 0 0 0 0 0 0 0 0 0 0 0 0 TS 119,360 2,513,005 82 7 2539,769
Dock - Wasp
2 Lcu taﬂi‘/”g Craft f 4 1 soo| 100% | 1600 | 1600 | 00 | 00 | 5704 7.192 83 493 251 226 0 0 0 0 0 0 0 0 0 0 0 0 66 10,560 222,330 7 6 224,698
Humanitarian Assistance/ amphig,
8 y 3 2 LHA Assault Ship - 1 8.0 100% 16.0 16.0 0.0 0.0 118 696 88 2,096 421 379 0 0 0 0 0 0 0 0 0 0 0 0 373 5,968 125,650 4 4 126,988
Disaster Relief Operations 2 Rl
Amphibious
4 LPD Transport 2 8.0 100% 320 320 0.0 0.0 94 554 70 1,668 335 301 0 0 0 0 0 0 0 0 0 0 0 0 373 11,836 251301 8 : 253,977
Dock - Wasp
2 LCAC ;ﬂ”gu‘sghgrna;g 1 | 8o | 100% | 160 | 160 00 | oo 407 885 12 693 62 56 0 0 0 0 0 0 0 0 0 0 0 0 611 9776 205 824 7 6 208,016
Unmanned Aerial Vehicle -
Intelligence, Surveillance,
and Reconaissance 5
IANTI-SURFACE WARFARE
Gunnery Exercise, A-S
(Small Caliber) - Ship 220
Gunnery Exercise, A-S
(Medium Caliber) - Ship
155
Missile Exercise (A-S) -
Rocket 0
Missile Exercise (A-S) 5
Laser Targetin:
getng 50
Bombing Exercise (A-S) 28
[Torpedo Exercise
(Submarine to Surface) 0
T Guided Missile
= i ‘0 4 M
Missile Exercise (S-S) 0 FFG Frigate 2001 20 100% 0.0 00 0.0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79 0 0 0 0 0
0
Gunnery Exercise (S-S)-
Ship, Large Caliber 12
3 CG Cruiser 0221 25 100% 6.6 00 1.8 4.8 0 0 0 0 0 0 212 121 14 62 6 6 545 310 36 159 16 15 184 1,214 25,568 1 1 25840
Guided Missile
i DDG Destroyer 0451 25 100% 135 0.0 38 9.7 0 0 0 0 0 0 403 204 30 30 14 10 1037 523 76 206 27 24 187 2525 53,151 2 2 53 71T
2 FFG S:édafg Missilel g45 | 25 | 100% 45 00 13 | 32 0 0 0 0 0 0 151 98 15 20 5 5 389 253 38 52 14 13 79 356 7485 0 0 7,564
A Unknown Other 005]| 25 100% 15 00 04 A 0 0 0 0 0 0 3 17 2 51 10 9 7 43 6 130 26 24 66 99 2,084 0 0 2,107
US Coast
1 UsCcG Eiiar 012 ] 25 100% 36 00 1.0 26 0 0 0 0 0 0 6 58 1 12 0 0 15 150 2 30 it 0 66 238 5,002 0 0 5,056
Gunnery Exercise (S-S)-
Ship, Medium caliber
5
A CG Cruiser 0221 25 100% 28 00 0.8 2.0 0 0 0 0 0 0 88 50 6 26 3 2 227 129 15 66 o 6 184 506 10,653 0 0 10,767
2 DDG g:'g‘:fody:'r‘ss”e 045 | 25 | 100% 56 00 16 | 41 0 0 0 0 0 0 168 85 12 33 4 4 432 218 32 86 11 10 | 187 1,052 22,146 1 1 22382
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Table D.5-5 Emissions from Surface Ships During Training, No Action Alternative
— OPERATIONAL INFORMATION - VESSELS Emissions By Jurisdiction (Ib/year) Greenhouse Gas Emissions (Ib/year)
% Ship / Vessel / Boat Range Time (hr) Distribution (hr) State (0-3 nm offshore Waters of U S (3-12 nm) International Waters {(>12 nm) T
a a c
(3 S35 = o s
Type of Training % 5 0 2 a | 8 % z S 5 = s 2
i o = @ © = ud G e E o =i E o z 52
= £ e S S| T e 5 s | Es|Eg 5 = E
gl = £ = = AN I EH |aw | 55 = 32~
= £ & o ) =
& & Ed S s | » co NO, He SO, PMy | PMys | co NO, | Hc | so, | PMu | PMy | co NO, | HC so, | PMy | PM, | 2| £88 co, NO | CH, CO,
1 FFG S;J;j;s Missl 015 | 25 100% 1.9 00 05 1.4 0 0 0 0 0 0 63 41 6 8 2 2 162 105 16 22 6 5 79 148 3,119 0 0 3,152
US Coast
1 Usce e 012 ] 25 100% 1:5 00 04 1.1 0 0 0 0 0 0 2 24 0 5 0 0 6 63 1 12 0 0 66 99 2,084 0 0 2,107
Sinking Exercise {SINKEX) 10 FFG S;Jg;f: MEslle 5.00 | 16.0 100% 160.0 00 0.0 160.0 0 0 0 0 0 0 0 0 0 0 0 0 19,206 12,498 1,862 2,573 688 619 79 12,640 266,123 9 8 268,957
2
GUnnery Exarolbei(se o) 0 FFG GuidedMissile] 500 | 30 | 100% 00 00 00 | 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 79 0 0 0 0 0
Boat — Medium-caliber Frigate
0
Gunnery Exercise (S-S} Gombat
By 64 CRRC Rubber 2 3.0 100% 192.0 0.0 0.0 192.0 0 0 0 0 0 0 0 0 0 0 0 0 0 29 2477 0 0 0 3 576 12127 0 0 12,256
Small-caliber ¢
32 Raiding Craft
Maritineisecly 6 FFG oudedMissiel | g5 | 1000 | 480 0.0 00 | 480 0 0 0 0 0 0 0 0 0 0 0 0 5762 3749 559 772 206 186 | 70 3792 79,837 3 2 80,687
Operations (MSO) Frigate
6
Rigid Hulled
6 RHIB 1 8.0 100% 48.0 00 0.0 48.0 00 0.0 0.0 0.0 0.0 0 00 0.0 0.0 0.0 0.0 0 16.3 438.7 29 69.1 T2 6 14 672 14,148 o] 0 14,299
Inflatable Boat
Combat
6 CRRC Rubber 1 8.0 100% 48.0 00 0.0 48.0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 619 0 0 0 3 144 3,032 0 0 3,064
Raiding Craft
ANTI-SUBMARINE WARFARE
Tracking Exercise-Helo
18
Torpedo Exercise-Helo
4
Tracking Exercise-Maritime
Patrol Advanced Extended
[Echo Ranging Sonobuoys
8
Tracking Exercise -
Maritime Patrol Aircraft
8
Torpedo Exercise-Maritime
Patrol Aircraft
4
Tracking Exercise Guided Missile|
30 FFG 1 20 100% 60.0 0.0 300 30.0 0 0 0 0 0 0 3,601 2,343 349 482 129 116 3,601 2,343 349 482 129 116 79 4,740 99,796 3 3 100,859
-Surface 30 Frigate
Guided Missile|
[Torpedo Exercise-Surface 3 FFG Frigate 1 20 100% 6.0 0.0 3.0 3.0 0 0 0 0 0 0 360 234 35 48 13 12 360 234 35 48 13 12 79 474 9,980 0 0 10,086
3
[Tracking Exercise—
Submarine 10
Torpedo Exercise —
Submarine 10
|MAJOR TRAINING EVENTS
. Nuclear
HRInkEEpodiibnary, 1 CVN Carrier (No 1 |soo| 100% | soo 00 800 | 00
Exercise
1 emissions)
1 CG 1 80.0 100% 80.0 0.0 80.0 0.0 0 0 0 0 0 0 9,180 5,218 614 2,684 275 248 0 0 0 0 0 0 184 14,720 309,815 10 9 313,215
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