
APPENDIX E 
 

AIR QUALITY 
 
 

This Appendix contains technical data and other materials used and developed in the preparation of the 
air quality impact assessments for this DEIS. They are broken out into operational emissions, construction 
emissions and hazardous air pollutants (HAPs). Because some of the data is voluminous and already 
arranged in spreadsheets or other electronic databases (i.e., EDMS input and output files), these 
materials are available separately on CD’s. Supporting materials collected and developed in conjunction 
with the Deposition (“Soot”) Study are also contained in this Appendix.   

• Appendix E-1 EDMS Modeling Assumptions 
 
• Appendix E-2 Atmospheric (Soot) Deposition Study 

 



APPENDIX E-1 
 

EDMS MODELING ASSUMPTIONS 
 

This appendix section contains information, data and other materials used, collected and/or developed in 
support of Emissions & Dispersion Modeling System (EDMS) analysis for the PBIA DEIS.  
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E.1 Operational Data 

The aircraft, ground support equipment (GSE), motor vehicle and fuel storage and handling data used in 
the air quality analysis are described within the following sections. The majority of the data were derived 
from the latest version of the FAA’s Emissions & Dispersion Modeling System (EDMS), the U.S. EPA’s 
MOBILE6.2 motor vehicle emissions model and the airfield operations SIMMOD model. Other data were 
obtained from PBIA files.  

E.1.1 Aircraft Data 

Aircraft Landing/Take-Off (LTOs) operations data, taxi/delay times-in-mode (TIM), fleet mix and aircraft 
engine assignments used for this assessment are listed in Table E-1 (for 2006 Existing Conditions); 
Table E-2 (for forecasted 2013 and 2018 conditions for the No-Action Alternative, Proposed Project,  and 
Alternative 2); and, Table E-3 (for Existing and Future-Year TIM’s).  Aircraft TIMs for take-off, landing, 
and approach modes were based upon EDMS-default values and are contained separately on CD’s. 

E.1.2 Ground Support Equipment Data 

Ground support equipment (GSE), comprising an assortment of motorized vehicles and equipment used 
to service the aircraft (i.e., baggage tugs, push-back tractors, conveyor belts, fuel trucks, food service and 
cabin service trucks, etc.), were based on EDMS-default data for both the fleet mix, fuel types and 
operational times.  These data are part of the EDMS input and output files and are contained separately 
on CD’s 

E.1.3 Motor Vehicle Data 

Roadway segment names, lengths, motor vehicle traffic volumes, vehicle-miles-traveled (VMTs), and 
travel speeds for those segments included in the assessment are listed in Table E-4 for the 2006 Existing 
Conditions, the 2013 and 2018 conditions under the No-Action Alternative, and the 2013 Proposed Action 
and Alternative 2 scenarios.  

The most recent version of U.S. MOBILE (version 6.2), along with guidance on motor vehicle fleet input 
data obtained from the Florida Department of Environmental Protection (FDEP), were used to generate 
Palm Beach County-specific motor vehicle emission factors. These MOBILE files are also available on 
CD.  

E.1.4 Fuel Use and Storage 

Emissions from fuel storage and handling were based on current annual fuel throughput records for PBIA.  
These comprise emissions from the storage and handling of fuel including breathing and working losses 
from storage tanks and aircraft.  Annual fuel throughputs for future analysis years were projected using 
the growth in jet aircraft operations for Jet A and General Aviation (GA) aircraft operations for aviation 
gasoline. These annual fuel throughput data used in this analysis are summarized in Table E-5. 
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TABLE E-1 
AIRCRAFT FLEET MIX AND OPERATIONS FOR 2006 EXISTING CONDITIONS 

 
Aircraft Description Engine Operations 

Agusta A-109 250B17B 2 
Airbus A300B4-200 Series CF6-50C2 Low emissions fuel nozzle 14 
Airbus A300F4-600 Series PW4158 Reduced smoke 137 
Airbus A310-300 Series CF6-80C2A2 18 
Airbus A319-100 Series CFM56-5B6/P 624 
Airbus A320-200 Series V2527-A5 5,838 
Airbus A321-200 Series V2530-A5 488 
Airbus A340-200 Series CFM56-5C2 8 
Bell 206 JetRanger 250B17B 39 
Boeing 717-200 Series BR700-715A1-30 Improved fuel injector 1,677 
Boeing 727-100 Series JT8D-7 series Reduced emissions 24 
Boeing 727-100 Series TAY 651 Transply 31 
Boeing 727-200 Series JT8D-15 Reduced emissions 89 
Boeing 727-200 Series JT8D-7 series Reduced emissions 0 
Boeing 737-200 Series JT8D-15A 135 
Boeing 737-300 Series CFM56-3-B1 2,387 
Boeing 737-400 Series CFM56-3C-1 3,659 
Boeing 737-500 Series CFM56-3C-1 271 
Boeing 737-700 Series CFM56-7B22 3,228 
Boeing 737-800 Series CFM56-7B26 1,624 
Boeing 747-200 Series CF6-50E2 Low emissions fuel nozzle 15 
Boeing 747-400 Series PW4056 18 
Boeing 757-200 Series PW2037 3,660 
Boeing 757-200 Series RB211-535E4B 2,027 
Boeing 757-300 Series RB211-535E4B 331 
Boeing 767-200 Series CF6-80A 50 
Boeing 767-300 Series CF6-80C2B7F 1862M39 334 
Boeing 777-200 Series PW4077 15 
Boeing DC-10-10 Series CF6-6D 9 
Boeing DC-10-30 Series CF6-50C2 Low emissions fuel nozzle 29 
Boeing DC-3 R-1820 50 
Boeing DC-6 R-1820 2 
Boeing DC-8 Series 70 CFM56-2-C5 53 
Boeing DC-9-30 Series JT8D-9 series Reduced emissions 28 
Boeing DC-9-50 Series JT8D-17 Reduced emissions 2 
Boeing MD-11 CF6-80C2D1F 1862M39 2 
Boeing MD-11 PW4460 Reduced smoke 2 
Boeing MD-81 JT8D-217C Environmental Kit 35 
Boeing MD-82 JT8D-217C Environmental Kit 1,457 
Boeing MD-83 JT8D-219 Environmental Kit 1,827 
Bombardier Challenger 600 ALF 502L-2 2,884 
Bombardier Challenger 601 CF34-3A LEC II 1,574 
Bombardier Learjet 25 CJ610-6 317 
Bombardier Learjet 25 CJ610-6 514 
Bombardier Learjet 35 TFE731-2-2B 10,804 



 
 
 
 

TABLE E-1 (CONTINUED) 
AIRCRAFT FLEET MIX AND OPERATIONS FOR 2006 EXISTING CONDITIONS 
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Aircraft Description Engine Operations 
Cessna 172 Skyhawk IO-360-B 421 
Cessna 206 IO-360-B 917 
Cessna 210 Centurion TIO-540-J2B2 24 
Cessna 441 Conquest II TPE331-8 2,101 
Cessna 500 Citation I JT15D-1 series 1,650 
Cessna 650 Citation III TFE731-3 1,104 
Cessna 750 Citation X AE3007C Type 2 2,111 
Convair CV-580 501D22A 63 
Dassault Falcon 200 CF700-2D 206 
DeHavilland DHC-6-300 Twin Otter PT6A-27 2,893 
DeHavilland DHC-8-300 PW123 528 
Embraer EMB120 Brasilia PW118A 407 
Embraer ERJ145-ER AE3007A1/1 Type 3 (reduced emissions 666 
Embraer ERJ145-LR AE3007A1 Type 3 (reduced emissions 1,618 
Fokker F100 TAY Mk650-15 1 
Gulfstream G500 BR700-710A1-10 2,276 
Gulfstream II SPEY Mk511 Transply IIH 715 
Gulfstream II-B SPEY Mk511 Transply IIH 152 
Gulfstream IV-SP TAY Mk611-8 2,658 
Hawker HS748-2A RDa.7 1,849 
Israel IAI-1125 Astra TFE731-3 836 
Mitsubishi MU-300 Diamond JT15D-4 series 10,038 
Piper PA-28 Cherokee Series IO-360-B 1,641 
Piper PA-28 Cherokee Series O-320 34 
Piper PA-30 Twin Comanche IO-320-D1AD 29 
Piper PA-31 Navajo TIO-540-J2B2 1,166 
Raytheon Beech 1900-D PT6A-67D 10,304 
Raytheon Beech Baron 58 TIO-540-J2B2 2,790 
Robinson R22 O-320 4 
Rockwell Commander 500 TIO-540-J2B2 681 
Saab 340-B CT7-9B 129 
Shorts 330 PT6A-45R 34 
 Total 96,378

 
Source: URS Corporation, 2008. 
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TABLE E-2 
AIRCRAFT FLEET MIX AND OPERATIONS FOR 2013 AND 2018 CONDITIONS 

 

Aircraft Description Engine ID 
2013 

Operations 
2018 

Operations 
Airbus A319-100 Series CFM56-5B6/P 931 927 
Airbus A320-100 Series V2500-A1 2,793 2,935 
Airbus A320-200 Series V2527-A5 6,828 7,723 
Airbus A321-200 Series CFM56-5B3/P 2,328 6,488 
BAE 146-RJ85 LF507-1F, -1H 548 548 
Boeing 737-300 Series CFM56-3-B1 776 772 
Boeing 737-400 Series CFM56-3C-1 3,259 463 
Boeing 737-400 Series CFM56-5B6/P 137 137 
Boeing 737-700 Series CFM56-7B22 6,828 8,032 
Boeing 737-800 Series CFM56-7B26 7,139 8,341 
Boeing 757-200 Series PW2041 6,208 7,569 
Boeing 757-200 Series PW2041 456 469 
Boeing 757-200 Series RB211-535E4B 1,552 1,854 
Boeing 757-200 Series RB211-535E4B 456 626 
Boeing 757-300 Series PW2043 776 772 
Boeing 767-400 CF6-80C2B8FA 1862M39 466 463 
Boeing DC-3 R-1820 274 274 
Boeing MD-83 JT8D-219 Environmental Kit 776 772 
Bombardier Challenger 600 ALF 502L-2 2,193 2,055 
Bombardier Challenger 600 ALF 502L-2 1,508 1,507 
Bombardier Challenger 601 CF34-3A LEC II 274 274 
Bombardier Learjet 25 CJ610-6 1,645 1,644 
Bombardier Learjet 25 CJ610-6 411 411 
Bombardier Learjet 25 CJ610-6 730 730 
Bombardier Learjet 35 TFE731-2-2B 2,193 2,191 
Bombardier Learjet 35 TFE731-2-2B 2,741 2,739 
Cessna 206 IO-360-B 137 137 
Cessna 210 Centurion TIO-540-J2B2 822 822 
Cessna 441 Conquest II TPE331-10 2,741 2,739 
Cessna 500 Citation I JT15D-1 series 137 274 
Cessna 500 Citation I JT15D-1 series 1,371 1,370 
Cessna 650 Citation III TFE731-3 274 274 
Cessna 650 Citation III TFE731-3 548 548 
Dassault Falcon 20-C CF700-2D 1,234 1,233 
Dassault Falcon 20-F TFE731-3 1,782 1,781 
DeHavilland DHC-6-300 Twin Otter PT6A-27 137 137 
DeHavilland DHC-6-300 Twin Otter PT6A-27 2,193 2,191 
DeHavilland DHC-8-300 PW123 685 959 
Embraer EMB120 Brasilia PW118A 137 4,246 
Gulfstream G550 BR700-710-C4-11 Annular 1,552 1,699 
Gulfstream II-B SPEY Mk511 Transply IIH 548 548 
Gulfstream II-B SPEY Mk511 Transply IIH 2,741 3,013 
Gulfstream IV-SP TAY Mk611-8 274 274 
Gulfstream IV-SP TAY Mk611-8 3,838 3,972 



 
 
 
 

TABLE E-2 (CONTINUED) 
AIRCRAFT FLEET MIX AND OPERATIONS FOR 2013 AND 2018 CONDITIONS 
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Aircraft Description Engine ID 
2013 

Operations 
2018 

Operations 
Hawker HS748-2A RDa.7 310 463 
Israel IAI-1125 Astra TFE731-3 685 685 
Mitsubishi MU-300 Diamond JT15D-4 series 6,168 5,890 
Mitsubishi MU-300 Diamond JT15D-4 series 3,290 3,561 
Piper PA-28 Cherokee Series IO-360-B 9,731 9,862 
Piper PA-31 Navajo TIO-540-J2B2 1,234 1,370 
Raytheon Beech 1900-D PT6A-67D 4,249 685 
Raytheon Beech Baron 58 TIO-540-J2B2 1,919 1,918 
Rockwell Commander 500 TIO-540-J2B2 7,813 7,807 
 Total 110,776 119,174

 
Source: URS Corporation, 2008. 

 
 

TABLE E-3 
ANNUAL AVERAGE AIRCRAFT TAXI/DELAY TIMES (MINUTES) 

 

Year Condition 
Average Aircraft 
Taxi/Delay Time 

Arrival 
Taxi/Delay Time 

Departure 
Taxi/Delay Time 

2006 Existing Conditions 16.4 4.8 11.6 
No-Action 25.1 4.3 20.8 

Proposed Project 11.9 5.3 6.6 2013 
Alternative 2 10.7 4.0 6.7 

No-Action 33.3 5.1 28.2 
Proposed Project 12.1 5.4 6.7 2018 

Alternative 2 11.5 4.1 7.4 
 

Source: Ricondo, 2006, 2007, and TransSolutions, 2008.  
 
 

TABLE E-4 
MOTOR VEHICLE SURFACE TRAFFIC DATA 

 

Analysis 
Condition Roadway 

Volume 
(Trips) 

Per 
Year 

RT 
Roadway 
Length 
(miles) VMT 

Travel 
Speed 
(mph) 

2006 Existing Conditions Kitty Hawk Dr. from Marilyn 
Pkwy. to GA Apron 13,282 1.55 20,587 35 

2013 No-Action, Proposed 
Alternative and Alternative 2 

Kitty Hawk Dr. from Marilyn 
Pkwy. to GA Apron 14,270 1.55 22,119 35 

2018 No-Action, Proposed 
Alternative and Alternative 2 

Airport Access Road from 
I-15 to GA Apron 14,270 4.73 67,497 35 

 
VMT = vehicle-miles-traveled.  
 
Source: URS Corporation, 2008. 
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TABLE E-5 
FUEL THROUGHPUT DATA 

 
Annual Fuel 
Throughput 

Analysis Condition JET A AvGas 
2006 Existing Conditions 61,234 44,132 
2013 No-Action, Proposed Alternative 
and Alternative 2 64,892 46,833 

2018 No-Action, Proposed Alternative 
and Alternative 2 71,745 51,707 

 
Source: URS Corporation, 2008. 

 

E.2 Construction Activities 

For this assessment, construction-related emissions are primarily associated the exhaust from heavy 
equipment (i.e., backhoes, bulldozers, graders, etc.), delivery trucks (i.e., cement trucks, dump trucks, 
etc.) and construction worker vehicles getting to and from the site; dust from site preparation, land 
clearing, material handling, equipment movement on unpaved areas, and demolition activities; and, 
fugitive emissions from the storage/transfer of raw materials. These emissions are temporary in nature 
and generally confined to the construction site and the access/egress roadways.  

Emissions from construction activities were estimated based on the projected construction activity 
schedule, the number of vehicles/pieces of equipment, the types of equipment/type of fuel used, 
vehicle/equipment utilization rates, and the year construction occurs. 

Data regarding the number of pieces and types of construction equipment to be used on the project, the 
deployment schedule of equipment (monthly and annually), and the approximate daily operating time 
(including power level or usage factor) were estimated for each individual construction project based on a 
schedule of construction activity.  The estimates were provided by project phase, by subcomponent, and 
by month. 

Tables E-6 and E-7 provides the estimated construction schedule for the Proposed Project and the 
Alternative 2.  Table E-8 provides a list of construction equipment, along with their horsepower and fuel, 
expected to be used. 
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As shown, the atmospheric deposition samples reveal PAH distribution patterns that are characteristic of 
pyrogenic (i.e., combustion) sources (this range is shown in the dashed-outline box). Notably, the 
histogram from the deposition sample collected at Site D: Pine Jog site representing “background” 
conditions is very similar to the histograms from the airport and other community sites.       

Again, and by comparison, the PAH histograms for the jet fuel, avgas, diesel and gasoline fuel samples 
shown in Figure 5.5 are distinctly different from the atmospheric deposition samples shown above in 
Figure 5.4.  

These fuel histograms show none of the hydrocarbon distribution range characteristic of the atmospheric 
deposition samples. (This hydrocarbon range is within the dashed-outline box.)   

A similar comparison of the PAH histograms from the wipe samples shown in Figure 5.6 for the jet 
engine, diesel- and gas-powered GSE, diesel-powered truck and gas-powered automobile again reveal 
few-to-none of the same hydrocarbon distribution range found in the atmospheric deposition samples 
previously shown in Figure 5.4.  (Again, this hydrocarbon range is within the dashed-outline box.)   
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5.3 Source Ratios of Alkylated PAHs 

The ratios of specific PAH compounds were analyzed to further characterize the potential sources of the 
atmospheric deposition samples.  In summary, ratios of PAH compounds are typically associated with 
particular fuels and combustion sources. Through the examination of the ratios associated with the fuel 
and wipe samples, combined with the comparison of those ratios to the ratios associated with the 
atmospheric deposition samples, the sources of the deposited contaminants can be identified.  The 
compounds selected for this study included the ratios for C1-dibenzothiophenes/ C1-phenanthrenes 
(C1D/C1P) and C2-dibenzothiophenes/C2-phenanthrenes (C2D/C2P).  This technique is known as source 
ratio analysis, and the double ratio plot in Figure 5.7 provides a scattergram of the (C1D/C1P)/(C2D/C2P) 
ratio for each sample. 

Figure 5.7 Scattergram of Double-Plot Ratios of Select PAH Compounds from the Atmospheric 
Deposition Samples, Fuel Samples and Wipe Samples 

The samples from the community and Airport sites exhibit ratios that are very similar to one another and 
to the NIST urban dust reference standard.  The similar ratios suggest similar sources for the soot:  
general anthropogenic combustion background.  The aircraft engine exhaust sample and the Jet A fuel 
sample show ratios that are distinctly different from the community and Airport samples. The other 
reference samples exhibit ratios that are relatively closer in relationship to the sampling sites than the 
aircraft engine reference sample. 
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5.4 T/S-Biomarkers 

The analysis of T/S biomarker data was consistent with the SHC and PAH results discussed above.  
Again, the triterpane and sterane (T/S) biomarkers are distinctly present in the atmospheric deposition 
samples from both the community and the airport monitoring sites.  These biomarker ions (such as ion 
191 for triterpanes and ion 217 for steranes) are typically petrogenic in origin, and their presence is often 
associated with fuel oil.  Jet A fuel, on the other hand, is generally made up of lighter hydrocarbon 
compounds (without these biomarkers).  Therefore, the presence of these biomarkers in the community 
samples and no (or minimal) biomarker presence in the aircraft engine exhaust or Jet A samples again 
indicate that atmospheric deposition at the community and Airport sites are unrelated. 
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6.0 Conclusions 
 
Based upon the results of this assessment described above, the following conclusions summarize the 
essential findings: 
 

• The SHC chromatograms reveal that the community and airport atmospheric deposition samples 
are very similar and quite different from the chromatograms of the fuel (i.e., jet, avgas, diesel and 
gasoline) and the engine (jet, GSE, motor vehicle) exhaust wipe samples.   
 

• The PAH histogram distributions for all the community sites and airport samples are also very 
similar and again distinctly different from either the fuel or the engine exhaust wipe samples.   

 
• Triterpanes and steranes biomarker compounds were found in all of the community and airport 

samples, but were not found in significant amounts in either the fuel or the engine exhaust wipe 
samples.   

 
• The double ratio plot analysis (consisting of ratios of certain homologues of the PAHs) shows that 

the community and airport sites exhibit C3D/C3P and C2D/C2P ratios that are similar to one 
another. These ratios are markedly different from the ratios from the jet fuel and the aircraft 
engine exhaust wipe samples.   

 
These findings indicate that the atmospheric deposition samples collected at the community sites 
surround PBIA are not likely affected by airport sources of air emissions.  
 
 
 
 
 




