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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 = HP×HR/YR×EF×ENG 
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 = TIM×FF×EF×ENG×CF 
Where: 
Emissions = Aircraft Emissions (lb. per activity) (for EF in lb./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 (lb./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/YR×EF 
Where: 
Emissions = Ordnance Emissions (lb. 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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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:   Jacksonville, 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 SO2 

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: _____________________________________________________ 
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