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APPENDIX E 
AIR QUALITY AND CLIMATE 

The information in this appendix supplements Section 5.3 and Section 5.4 and is comprised of the 
following:  

• E.1 Emission Inventories and Dispersion Modeling Supporting Data  
• Attachment E-1  
• Attachment E-2  

E.1 EMISSION INVENTORIES AND DISPERSION MODELING SUPPORTING DATA 

E.1.1 Emission Inventories 

For the assessment of the Proposed Action, annual emissions of carbon monoxide (CO), nitrogen dioxide 
(NO2), sulfur dioxide (SO2), particulate matter less than 10 micrometers in diameter (coarse or PM10), and 
particulate matter less than 2.5 micrometers in diameter (fine or PM2.5) were prepared. Estimates of lead 
(Pb) were not prepared because less than one percent of the total aircraft operations at O’Hare International 
Airport (O’Hare) result from the use of piston aircraft, which use aviation fuel containing Pb (i.e., 
Avgas/100LL). To evaluate O3, estimates of volatile organic compounds (VOC) and nitrogen oxides (NOx)—
the precursors to the air pollutant O3—were prepared. Emission inventories were also prepared for 
hazardous air pollutants and greenhouse gases (GHG). 

The emission inventories were prepared using Version 2d Service Pack 2 of the Federal Aviation 
Administration’s (FAA) Aviation Environmental Design Tool (AEDT) and Version 2014b of the United 
States Environmental Protection Agency’s (USEPA’s) Motor Vehicle Emissions Simulator (MOVES).1,2,3 The 
following describes the data used to prepare the emission estimates for aircraft, ground support equipment 
(GSE), auxiliary power units (APU), motor vehicles, and stationary sources. The data and methodology 
used to estimate construction-related emissions are also presented. 

E.1.1.1 Aircraft 

Fleet Mix 

The number of annual aircraft operations and the aircraft fleet mix for the Existing, Interim, and Build Out 
Conditions are presented in Table E-1.4 The operations and fleet mix for the Existing Condition were 
derived using data from the Chicago Department of Aviation’s (CDA) Airport Noise and Operations 
Monitoring System (ANOMS) and Aerobahn databases.5 The operations and fleet for the Interim and Build 
Out Conditions were derived using output from the Total Airspace and Airport Modeler (TAAM) that was 
performed in support of the EA (see Appendix D). Notably, the number of aircraft operations and fleet mix 

 
1 FAA, Aviation Environmental Design Tool (AEDT) Users Guide, September 2017, https://aedt.faa.gov/ 
2 USEPA, Motor Vehicle Emission Simulator (MOVES, Version 2014b), https://www.epa.gov/moves 
3 USEPA, Motor Vehicle Emissions Simulator (MOVES) User Guide for MOVES2014b, December 2018, 

https://www.epa.gov/moves/latest-version-motor-vehicle-emission-simulator-moves 
4  An aircraft operation is either a landing or a takeoff; a landing/takeoff cycle or LTO equals 2 operations 
5 Aerobahn is a ground-surveillance system that gives airline-ramp controllers and airport managers information regarding the 

aircraft on the ground.  

https://aedt.faa.gov/
https://www.epa.gov/moves
https://www.epa.gov/moves/latest-version-motor-vehicle-emission-simulator-moves
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for the No Action and Proposed Action Alternatives are the same. Aircraft engine assignments were made 
using a summary of airline-owned and/or operated aircraft prepared by Eastman Aviation Solutions.6 In 
addition to the number of aircraft operations, aircraft fleet mix, and engine assignments, AEDT uses 
departure stage lengths (manifested as departure aircraft weight). In the air quality analysis, the stage 
lengths assumed were a weighted average of the lengths used to prepare the aircraft noise analysis (see 
Appendix F). 

TABLE E-1 
AIRCRAFT OPERATIONS/FLEET MIX/ENGINE ASSIGNMENTS 

Aircraft 
Code Aircraft Engine 

Number of Annual Operations 

Existing 
Condition 

Interim 
Condition 

Build Out 
Condition 

A306 Airbus A300B4-600 Series PW4060 - 676 678 

A306 Airbus A300B4-600 Series PW4158 1,100 1,350 1,354 

A306 Airbus A300F4-600 Series CF6-80C2A5F - 676 678 

A319 Airbus A319-100 Series CFM56-5A5 - 5,742 2,032 

A319 Airbus A319-100 Series V2522-A5 42,380 38,166 34,552 

A320 Airbus A320-200 Series CFM56-5A3 - 1,350 4,064 

A320 Airbus A320-200 Series CFM56-5B3/3 - 1,350 1,354 

A320 Airbus A320-200 Series CFM56-5B4 5,348 - - 

A320 Airbus A320-200 Series CFM56-5B4/3 - 676 1,354 

A320 Airbus A320-200 Series V2527-A5 48,144 31,410 19,986 

A320 Airbus A320-200 Series V2527-A5 Upgrade Package - 9,458 8,130 

A320 Airbus A320-200 Series V2527-A5E Upgrade Package - 1,014 678 

A320 Airbus A320-NEO LEAP-1A26/26E1 1,604 2,026 2,710 

A321 Airbus A321-100 Series V2533-A5 36,434 - - 

A321 Airbus A321-200 Series CFM56-5B3/3 - 6,080 6,098 

A321 Airbus A321-200 Series CFM56-5B3/P - 21,954 20,324 

A321 Airbus A321-200 Series V2533-A5 - 338 678 

A321 Airbus A321-200 Series V2533-A5 Upgrade Package - 12,834 16,260 

A321 Airbus A321-NEO CFM56-5B2/3 - 8,444 59,280 

A321 Airbus A321-NEO PW1133G-JM - - 678 

A332 Airbus A330-200 series CF6-80E1A2 - 676 678 

A332 Airbus A330-200 series Trent 772 - 2,702 2,032 

A333 Airbus A330-300 Series CF6-80E1A4 3,038 - - 

A333 Airbus A330-300 Series Trent 772 2,096 676 - 

A333 Airbus A330-900-NEO Trent 772 - 676 678 

A343 Airbus A340-300 Series CFM56-5C4 650 - - 

A346 Airbus A340-600 Series Trent 556-61 516 - - 

 
6 2018 Turbine-Engined Fleets of the World’s Airlines, Eastman Aviation Solutions  
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Aircraft 
Code Aircraft Engine 

Number of Annual Operations 

Existing 
Condition 

Interim 
Condition 

Build Out 
Condition 

A359 Airbus A350-1000 Series Trent 772 - 1,350 2,710 

A359 Airbus A350-900 Series Trent 772 - 15,200 18,292 

A380 Airbus A380-800 Series/Trent 970 GP7270 - 676 678 

A380 Airbus A380-800 Series/Trent 970 Trent 970-84 - 1,350 1,354 

B350 Raytheon Super King Air 300 PT6A-60 552 - - 

B712 Boeing 717-200 Series BR700-715A1-30 7,416 8,782 - 

B737 BD-500-1A10-CS100 CFM56-7B24 - 1,350 3,388 

B737 BD-500-1A11-CS300 CFM56-7B24 - 12,834 20,664 

B737 Boeing 737-700 MAX LEAP-
1A35A/33/33B2/32/30 - 6,756 51,150 

B737 Boeing 737-700 Series CFM56-7B24 13,308 - - 

B738 Boeing 737-800 MAX LEAP-
1A35A/33/33B2/32/30 - 33,436 39,972 

B738 Boeing 737-800 Series CFM56-7B24 - 676 678 

B738 Boeing 737-800 Series CFM56-7B24/3 28,970 - - 

B738 Boeing 737-800 Series CFM56-7B24E 65,256 60,458 16,598 

B738 Boeing 737-800 Series CFM56-7B26 49,076 29,046 34,212 

B738 Boeing 737-800 Series CFM56-7B27 - 4,054 2,032 

B739 Boeing 737-900 MAX LEAP-
1A35A/33/33B2/32/30 - 24,656 40,310 

B739 Boeing 737-900-ER CFM56-7B27E 35,768 43,232 25,744 

B744 Boeing 747-400 Series CF6-80C2B1F 6,204 - - 

B744 Boeing 747-400 Series RB211-524H - 676 678 

B744 Boeing 747-400 Series Freighter CF6-80C2B1F 2,616 2,702 2,710 

B744 Boeing 747-400 Series Freighter CF6-80C2B5F - 1,350 3,388 

B744 Boeing 747-400 Series Freighter RB211-524H - - 678 

B747 B787-8R GENX-1B64 - - 678 

B747 B787-8R GENX-1B70 - - 7,114 

B748 7478 GENX-2B67 4,684 676 678 

B748 Boeing 747-800 Freighter GENX-2B67 404 4,054 5,420 

B752 Boeing 757-200 Series RB211-535E4 - 676 678 

B752 Boeing 757-200 Series RB211-535E4B 3,660 - - 

B752 Boeing 757-200 Series Freighter PW2040 682 - - 

B752 Boeing 757-200 Series Freighter RB211-535E4 370 1,350 2,032 

B753 Boeing 757-300 Series RB211-535E4B 9,862 12,160 - 

B763 Boeing 767-300 ER CF6-80C2B6F - 676 678 

B763 Boeing 767-300 ER PW4060 - 1,350 - 

B763 Boeing 767-300 ER Freighter CF6-80C2B6F 2,126 2,702 3,388 

B763 Boeing 767-300 Series CF6-80C2B6F - 2,026 1,354 
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Aircraft 
Code Aircraft Engine 

Number of Annual Operations 

Existing 
Condition 

Interim 
Condition 

Build Out 
Condition 

B763 Boeing 767-300 Series PW4060 5,768 - - 

B772 Boeing 777-200 Series GE90-110B1 - - 678 

B772 Boeing 777-200 Series PW4090 8,098 - - 

B772 Boeing 777-200-ER GE90-90B 2,182 7,092 2,032 

B772 Boeing 777-200-ER GE90-94B - 676 678 

B77L Boeing 777-200-LR GE90-115B 4,448 4,054 6,098 

B77L Boeing 777-300 ER GE90-115B - 6,080 - 

B77W Boeing 777-300 ER GE90-115B 8,468 - 5,420 

B77W Boeing 777-9X GE90-115B - 676 2,710 

B788 B787-8R GENX-1B64 - 676 - 

B788 B787-8R GENX-1B70 10,890 5,742 - 

B788 Boeing 787-10 Dreamliner GENX-1B74/75/P1 - 676 678 

B788 Boeing 787-10 Dreamliner GENX-1B76/P2 - 1,350 6,436 

B788 Boeing 787-10 Dreamliner Trent 1000-J2 - - 678 

B788 Boeing 787-900 Dreamliner GENX-1B74/75/P1 - 5,742 8,468 

B788 Boeing 787-900 Dreamliner Trent 1000-A2 - 8,106 8,468 

B788 Boeing 787-900 Dreamliner Trent 1000-J2 - 1,350 2,032 

BE40 Raytheon Beechjet 400 JT15D-4series 438 - - 

BE58 Cessna 402 TIO-540-J2B2 - 2,702 2,710 

BE58 Cessna 402 TIO-540-J2B2 2,546 - - 

C550 Cessna 550 Citation II JT15D-5, -5A, -5B - 676 678 

C560 Cessna 525 Citation Jet PW4090 774 - - 

C560 Cessna 560 Citation Excel JT15D-5, -5A, -5B 528 - - 

C56X Cessna 560 Citation XLS PW307B 624 676 678 

C680 Cessna 680 Citation Sovereign PW306B - 676 678 

C680 Cessna 680-A Citation Latitude BIZMEDIUMJET_F - 676 678 

C750 Cessna 680 Citation Sovereign PW308C Build Spec 1289 708 - - 

C750 Cessna 750 Citation X PW308A - 676 678 

CL60 Bombardier Challenger 600 CF34-3A1 1,176 - - 

CRJ2 Bombardier CRJ-200 CF34-3B 141,762 93,220 57,924 

CRJ7 Bombardier CRJ-700 CF34-8C1 - 83,762 101,282 

CRJ7 Bombardier CRJ-700 CF34-8C5B1 - - 1,354 

CRJ9 Bombardier CRJ-700 CF34-8C1 55,104 - - 

CRJ9 Bombardier CRJ-700 CF34-8C5B1 60,392 - - 

CRJ9 Bombardier CRJ-700-ER CF34-8C5 - 27,694 35,906 

CRJ9 Bombardier CRJ-900 CF34-8C5 - 26,344 49,794 

E135 Embraer ERJ135-LR AE3007A1/3 - 2,702 - 



Chicago O’Hare International Airport  Final Environmental Assessment 

APPENDIX E E-5 NOVEMBER 2022  

Aircraft 
Code Aircraft Engine 

Number of Annual Operations 

Existing 
Condition 

Interim 
Condition 

Build Out 
Condition 

E145 Embraer ERJ145-LR AE3007A1 73,610 110,784 70,796 

E145 Embraer ERJ145-XR AE3007A1E 19,962 - - 

E170 Embraer ERJ170 CF34-8E5 16,658 18,914 43,020 

E170 Embraer ERJ175 CF34-8E5A1 - 54,716 58,940 

E170 Embraer ERJ175-LR CF34-8E5 86,136 54,716 66,392 

E190 Embraer ERJ190-LR CF34-10E5A1 8,908 - - 

E55P Embraer 505 BIZLIGHTJET_F 666 - - 

F2TH Bombardier Challenger 300 HTF7350 (AS907-2-1A) - 676 678 

F2TH Bombardier Challenger 350 HTF7350 (AS907-2-1A) - 676 678 

F2TH Dassault Falcon 2000 PW308C Build Spec 1289 1,598 - - 

FA20 Raytheon Hawker 800 TFE731-3 1,834 - - 

LJ45 Bombardier Learjet 45 TFE731-3 - 676 1,016 

MD11 Boeing MD-10-1 Freighter CF6-6D 1,724 - - 

MD11 Boeing MD-11 CF6-80C2D1F 1,026 - - 

MD11 Boeing MD-11 Freighter CF6-80C2D1F 604 1,350 - 

MD11 Boeing MD-11-ER PW4060 592 1,350 - 

MD82 Boeing MD-82 JT8D-217C 736 - - 

MD83 Boeing MD-83 JT8D-219 2,938 - - 

MD83 Boeing MD-88 JT8D-219 4,320 - - 

MD83 Boeing MD-90 V2525-D5 1,918 - - 

TBM8 Cessna 208 Caravan PT6A-114 - 4,054 4,064 

TBM8 Cessna 208 Caravan PT6A-114 4,348 - - 

Total  903,748 952,464 1,013,852 

Emission Factors 

AEDT default emission factors were used to estimate aircraft emissions for all aircraft except the Boeing 
737-800 (including 737-900 MAX and 737-900-ER). After the release of AEDT 2d Service Pack 2, the FAA 
released updated noise and performance data for the Boeing 737-800 aircraft but deemed that data “non-
standard,” requiring users to request permission for its use. A request to use the 737-800 data for the EA 
was submitted on August 30, 2019, and approved by the FAA AEE on September 6, 2019. Documentation 
of FAA’s approval is provided in Appendix E, Attachment E-2. 

Time-in-Mode 

Aircraft emissions are described within several operational modes: engine startup, taxi in and taxi out, 
climb (aboveground within takeoff and climb-out) and descend (aboveground within approach and 
landing). AEDT default times were assumed for each mode. Times in mode for taxi-in (for arrivals) and 
taxi-out (for departures) for the Existing Condition were obtained from the FAA’s Aviation System 
Performance Metrics (ASPM) database. The taxi times for the Interim and Build Out Conditions were 
obtained from TAAM output (see Appendix D). The taxi times for the Existing, Interim, and Build Out 
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Conditions are provided in Table E-2. Taxi times are a function of runway use, aircraft ground delays, 
aircraft taxi speed, and the taxipath taken from the runway end to the terminal and back to a runway end. 

TABLE E-2 
AIRCRAFT TAXI TIMES 

Condition Alternative 

Taxi Time (Minutes) 

In (Arrivals) Out (Departures) 

Existing 13.64 22.59 

Interim 
No Action 17.03 14.97 

Proposed Action 18.08 16.02 

Build Out 
No Action 17.70 15.82 

Proposed Action 16.82 16.20 

Source:  FAA’s Aviation System Performance Metrics (ASPM) database and CDA TAAM 
 

The Existing Condition is based on actual taxi in and taxi out time estimates, while the Interim and Build 
Out Condition taxi in and taxi out times were based on model estimates. The Existing Condition values are 
lower than the Interim and Build Out Conditions, in part, because of fewer aircraft operations. Notably, for 
the Interim Condition, the taxi times for the Proposed Action Alternative are greater than the taxi times for 
the No Action Alternative. This is due to the construction required to implement the Proposed Action and 
the resultant airfield inefficiencies of aircraft detouring and taxiing on alternative routes to/from the 
terminal area. However, due to the airfield efficiencies associated with the Proposed Action, taxi times are 
lower for the Proposed Action in the Build Out Condition. 

E.1.1.2 Ground Support Equipment 

GSE service the aircraft after arrival and before departure. The types of GSE at O’Hare include aircraft tugs, 
baggage tugs, belt loaders, fuel trucks, deicers, forklifts, and ground power units. GSE emission levels vary 
depending on the type of equipment, the fuel used, and the amount of time the equipment is in use. For 
the air quality assessment, the most recent O’Hare-specific inventory of GSE owned/operated by: American 
Airlines, Air Canada, Delta Air Lines, FedEx, JetBlue, Menzies, Spirit, United Airlines, and UPS was used. 
This inventory also provided O’Hare-specific GSE fuel types. 

Emission Factors 

Default AEDT emission factors were used to prepare emissions for GSE. 

Operating Time 

GSE operating times were obtained from the Transportation Research Board’s (TRB) Improving Ground 
Support Equipment Operational Data for Airport Emissions Modeling.7 To account for the use of electric 
GSE (eGSE), operating times were weighted based on the number of conventional fueled-GSE to the 
number of eGSE. For example, the operating time for a narrow body aircraft tug in the TRB documentation 
is seven minutes. Therefore, if 56 percent of the United Airlines narrowbody aircraft tugs are diesel-

 
7 Airport Cooperative Research Program Report 149: Improving Ground Support Equipment Operational Data for Airport Emissions 

Modeling, 2015, http://www.trb.org/Publications/Blurbs/173715.aspx 

http://www.trb.org/Publications/Blurbs/173715.aspx
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powered, four percent are gasoline-powered, and 40 percent are electric, then it was assumed that each 
United Airlines diesel narrowbody aircraft tugs operate 3.9 minutes per Landing/Takeoff Cycle (LTO) 
(seven minutes times 56 percent), gasoline narrowbody aircraft tugs operate 0.3 minutes (seven minutes 
times four percent), and electric narrowbody aircraft tugs operate 2.8 minutes (seven minutes times 40 
percent). 

Table E-3 presents the GSE inventory and operating times by aircraft size, airline, and fuel type for 
passenger aircraft. Table E-4 presents the GSE inventory and operating times for cargo aircraft. Table E-5 
presents the GSE inventory and operating times for commuter aircraft. However, the operating time for 
eGSE are not shown, as these types of equipment do not have local emissions.  

TABLE E-3 
GSE OPERATING TIMES: PASSENGER AIRCRAFT 

Aircraft Type 
Ground Support 
Equipment 

Total Minutes 
in Use per LTO 

(see note 1) 

Minutes in Use per LTO 

Diesel Gasoline Propane 
Narrow-Body Passenger 
American Airlines 

Aircraft Tug Narrow 7 3.6 - - 
Baggage Tug 39 0.8 27.3 - 
Belt Loader 44 11.3 32.7 - 
Cabin Service 19 6.7 12.3 - 
Lavatory Truck 10 10.0 - - 
Other 20 6.7 12.0 - 
Ground Power Unit 5 4.0 0.1 - 
Service Truck 9 0.3 7.8 - 

Narrow-Body Passenger 
United Airlines 

Aircraft Tug Narrow 7 3.9 0.3 - 
Baggage Tug 39 10.8 28.2 - 
Belt Loader 44 21.2 15.7 - 
Cabin Service 19 14.3 4.8 - 
Lavatory Truck 10 10.0 - - 
Other 20 9.0 6.4 0.5 
Ground Power Unit 5 4.8 0.1 - 
Service Truck 9 3.5 5.5 - 

Narrow-Body Passenger 
Delta Airlines 

Aircraft Tug Narrow 7 7.0 - - 
Baggage Tug 39 2.8 18.1 - 
Belt Loader 44 0.0 22.0 - 
Cabin Service 19 14.6 4.3 - 
Lavatory Truck 10 0.0 10.0 - 
Other 20 12.1 6.6 0.3 
Ground Power Unit 5 3.9 0.5 - 
Service Truck 9 3.5 5.5 - 

Narrow-Body Passenger 
Other Airlines 

Aircraft Tug Narrow 7 5.4 0.7 - 
Baggage Tug 39 6.9 23.5 1.2 
Belt Loader 44 13.0 23.1 0.3 
Cabin Service 19 14.6 4.3 - 
Lavatory Truck 10 2.1 7.0 - 
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Aircraft Type 
Ground Support 
Equipment 

Total Minutes 
in Use per LTO 

(see note 1) 

Minutes in Use per LTO 

Diesel Gasoline Propane 
Other 20 12.1 6.6 0.3 
Ground Power Unit 5 3.9 0.5 - 
Service Truck 9 3.5 5.5 - 

Wide-Body Passenger 
American Airlines 

Aircraft Tug Wide 12 6.3 - - 
Baggage Tug 62 1.3 43.4 - 
Belt Loader 40 10.2 29.8 - 
Cabin Service 68 24.0 44.0 - 
Cargo Loader 50 10.4 39.6 - 
Lavatory Truck 8 8.0 - - 
Other 20 6.7 12.0 - 
Service Truck 4 0.1 3.5 - 
Forklifts 40 4.4 12.0 5.8 

Wide-Body Passenger 
United Airlines 

Aircraft Tug Wide 12 6.7 0.5 - 
Baggage Tug 62 17.2 44.8 - 
Belt Loader 40 19.2 14.2 - 
Cabin Service 68 51.0 17.0 - 
Cargo Loader 50 24.9 8.6 - 
Lavatory Truck 8 8.0 - - 
Other 20 9.0 6.4 0.5 
Service Truck 4 1.6 2.4 - 
Forklifts 40 11.9 11.8 5.6 

Wide-Body Passenger 
Delta Airlines 

Aircraft Tug Wide 12 12.0 - - 
Baggage Tug 62 4.4 28.8 - 
Belt Loader 40 0.0 20.0 - 
Cabin Service 68 52.4 15.3 - 
Cargo Loader 50 20.8 29.2 - 
Lavatory Truck 8 1.6 5.6 - 
Other 20 12.1 6.6 0.3 
Service Truck 4 1.6 2.4 - 
Forklifts 40 6.4 6.9 22.5 

Wide-Body Passenger 
Other Airlines 

Aircraft Tug Wide 12 9.3 1.1 - 
Baggage Tug 62 10.9 37.3 2.0 
Belt Loader 40 11.8 21.0 0.2 
Cabin Service 68 52.4 15.3 - 
Cargo Loader 50 45.2 4.3 0.2 
Lavatory Truck 8 1.6 5.6 - 
Other 20 12.1 6.6 0.3 
Service Truck 4 1.6 2.4 - 
Forklifts 40 6.4 6.9 22.5 

- = Not in GSE fleet 
Note:   . LTO = landing/takeoff cycle (two operations) 
Source:  GSE fleet inventories from American, Air Canada, Delta, JetBlue, Menzies, Spirit, and United, 2018 and 2019 and 

Crawford, Murphy & Tilly, Inc./RCH Group 
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TABLE E-4 
GSE OPERATING TIMES: CARGO AIRCRAFT 

Aircraft Type 
Ground Support 
Equipment 

Total Minutes in 
Use per LTO 

(see note) 

Minutes in Use per LTO 

Diesel Gasoline Propane 

Narrow-Body Cargo 
FedEx 

Aircraft Tug Narrow 5 5.0 - - 

Belt Loader 4 - 4.0 - 

Cargo Loader 47 20.1 25.2 - 

Cargo Tractor 13 9.0 3.5 - 

Forklift 11 0.3 - 3.3 

Fuel Truck 25 21.5 2.8 - 

Ground Power Unit 66 52.8 13.2 - 

Narrow-Body Cargo UPS Aircraft Tug Narrow 5 5.0 - - 

Belt Loader 4 - 4.0 - 

Cargo Loader 47 11.3 35.7 - 

Cargo Tractor 13 2.3 7.8 0.4 

Forklift 11 5.5 5.5 - 

Fuel Truck 25 21.5 2.8 - 

Ground Power Unit 66 66.0 - - 

Aircraft Tug Narrow 5 5.0 - - 

Narrow-Body Cargo 
Other 

Aircraft Tug Narrow 5 3.9 0.5 - 

Belt Loader 4 1.2 2.1 - 

Cargo Loader 47 42.5 4.1 0.2 

Cargo Tractor 13 2.3 7.8 0.4 

Forklift 11 1.7 1.9 6.2 

Fuel Truck 25 21.5 2.8 - 

Ground Power Unit 66 51.5 6.1 - 

Aircraft Tug Narrow 5 3.9 0.5 - 

Wide-Body Cargo FedEx Aircraft Tug Wide 7 7.0 - - 

Belt Loader 23 - 23.0 - 

Cargo Loader 91 39.0 48.8 - 

Cargo Tractor 29 20.2 7.8 - 

Forklift 40 0.9 - 11.8 

Fuel Truck 24 20.6 2.7 - 

Ground Power Unit 55 44.0 11.0 - 

Lavatory Truck 6 1.2 4.2 - 

Other 40 24.3 13.2 0.7 

Service Truck 3 1.2 1.8 - 

Wide-Body Cargo UPS Aircraft Tug Wide 7 7.0 0.0 - 

Belt Loader 23 - 23.0 - 

Cargo Loader 91 21.8 69.2 - 
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Aircraft Type 
Ground Support 
Equipment 

Total Minutes in 
Use per LTO 

(see note) 

Minutes in Use per LTO 

Diesel Gasoline Propane 

Cargo Tractor 29 5.1 17.4 0.9 

Forklift 40 20.0 20.0 - 

Fuel Truck 24 20.6 2.7 - 

Ground Power Unit 55 55.0 - - 

Lavatory Truck 6 1.2 4.2 - 

Other 40 24.3 13.2 0.7 

Service Truck 3 1.2 1.8 - 

Wide-Body Cargo Other Aircraft Tug Wide 7 5.4 0.7 - 

Belt Loader 23 6.8 12.1 0.1 

Cargo Loader 91 82.3 7.9 0.4 

Cargo Tractor 29 5.1 17.4 0.9 

Forklift 40 6.4 6.9 22.5 

Fuel Truck 24 20.6 2.7 - 

Ground Power Unit 55 43.0 5.1 - 

Lavatory Truck 6 1.2 4.2 - 

Other 40 24.3 13.2 0.7 

Service Truck 3 1.2 1.8 - 

Notes:        LTO = landing/takeoff cycle (two operations) 
                   - = Not in GSE fleet 
Source: GSE fleet inventories from FedEx and UPS, 2018 and 2019 and Crawford, Murphy & Tilly, Inc./RCH Group 
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TABLE E-5 
GSE OPERATING TIMES: COMMUTER AIRCRAFT 

Aircraft Type 
Ground Support 
Equipment 

Total Minutes 
in Use per LTO 

(see note) 

Minutes in Use per LTO 

Diesel Gasoline Propane 
Commuter/General 
Aviation 

Aircraft Tug Narrow 9 7.0 0.8 - 

Baggage Tug 30 5.3 18.0 1.0 

Belt Loader 20 5.9 10.5 0.1 

Cabin Service 6 4.6 1.4 - 

Fuel Truck 11 9.5 1.3 - 

Ground Power Unit 35 27.3 3.2 - 

Lavatory Truck 4 0.8 2.8 - 
Note:        LTO = landing/takeoff cycle (two operations) 
                 - = Not in GSE fleet 
Source: GSE fleet inventories from American, Air Canada, Delta, JetBlue, Menzies, Spirit, and United, 2018 and 2019 and 

Crawford, Murphy & Tilly, Inc./RCH Group 
 

Using the GSE operating times, the total hours of operation for the population of GSE was derived based 
on the number of aircraft operations. The GSE hours of operation are provided in Table E-6, Table E-7, and 
Table E-8 for the Existing, Interim, and Build Out Conditions, respectively. Notably, the number of hours 
of GSE operation are the same for the No Action and Proposed Action Alternatives because the aircraft 
fleet mix and the number of aircraft operations are the same. The ratio of conventionally fueled GSE and 
eGSE was conservatively assumed to be the same for the Existing, Interim, and Build Out Conditions.  

TABLE E-6 
GSE HOURS OF OPERATION: EXISTING CONDITION 

Aircraft Type Ground Support Equipment 
 

Horsepower 

Hours of Operation 

Diesel Gasoline Propane 
Passenger Aircraft Tug Narrow 88 28,398 1,327 - 

Baggage Tug 107 46,881 202,194 542 

Belt Loader 107 117,639 169,512 112 

Cabin Service 210 86,609 59,967 - 

Lavatory Truck 56 67,569 4,916 - 

Other 140 60,744 63,548 2,142 

Ground Power Unit 107 31,694 730 - 

Service Truck 235 15,866 46,394 - 

Aircraft Tug Wide 475 1,016 50 - 

Cargo Loader 107 3,072 3,154 53 

Forklifts 55 1,368 1,812 948 
Cargo Aircraft Tug Narrow 88 97 4 - 
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Aircraft Type Ground Support Equipment 
 

Horsepower 

Hours of Operation 

Diesel Gasoline Propane 

Belt Loader 107 377 2,222 8 

Cargo Loader 107 7,237 4,402 24 

Cargo Tractor 88 1,413 1,762 73 

Forklift 55 797 781 1,847 

Fuel Truck 235 2,917 386 - 

Ground Power Unit 107 6,587 930 - 

Aircraft Tug Wide 475 751 36 - 

Lavatory Truck 56 147 503 - 

Other 140 2,894 1,574 83 

Service Truck 235 140 218 - 
Commuter Aircraft Tug Narrow 88 501 61 - 

Baggage Tug 107 377 1,291 69 

Belt Loader 107 422 752 8 

Cabin Service 210 330 97 - 

Fuel Truck 235 676 90 - 

Ground Power Unit 107 1,955 231 - 

Lavatory Truck 56 59 201 - 
Source: GSE fleet inventories from American, Air Canada, Delta, JetBlue, Menzies, Spirit, and United, 2018 and 2019 and 

Crawford, Murphy & Tilly, Inc./RCH Group 

TABLE E-7 
GSE HOURS OF OPERATION: INTERIM CONDITION 

Aircraft Type Ground Support Equipment 
 
Horsepower 

Hours of Operation 

Diesel Gasoline Propane 
Passenger Aircraft Tug Narrow 88 28,999 1,312 - 

Baggage Tug 107 48,668 213,152 1,241 

Belt Loader 107 116,259 178,777 213 

Cabin Service 210 105,583 66,086 - 

Lavatory Truck 56 65,304 9,375 - 

Other 140 65,581 65,952 2,196 

Ground Power Unit 107 31,104 865 - 

Service Truck 235 16,205 47,085 - 

Aircraft Tug Wide 475 4,352 388 - 

Cargo Loader 107 17,615 6,071 171 

Forklifts 55 4,378 5,030 7,678 
Cargo Aircraft Tug Narrow 88 56 - - 

Belt Loader 107 458 3,575 9 
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Source: GSE fleet inventories from American, Air Canada, Delta, JetBlue, Menzies, Spirit, and United, 2018 and 2019 and 
Crawford, Murphy & Tilly, Inc./RCH Group 

TABLE E-8 
GSE HOURS OF OPERATION: BUILD OUT CONDITION 

Aircraft Type Ground Support Equipment 
 
Horsepower 

Hours of Operation 

Diesel Gasoline Propane 
Passenger Aircraft Tug Narrow 88 30,448 1,361 - 

Baggage Tug 107 52,126 228,164 975 

Belt Loader 107 124,945 188,915 176 

Cabin Service 210 110,764 72,702 - 

Lavatory Truck 56 70,919 8,383 - 

Other 140 68,615 70,266 2,333 

Ground Power Unit 107 32,940 874 - 

Service Truck 235 17,039 49,899 - 

Aircraft Tug Wide 475 4,351 319 - 

Cargo Loader 107 15,880 9,197 206 

Forklifts 55 5,187 6,376 5,952 
Cargo Aircraft Tug Narrow 88 85 - - 

Belt Loader 107 570 4,431 11 

Cargo Loader 107 11,116 10,344 35 

Cargo Tractor 88 1,929 3,675 175 

Aircraft Type Ground Support Equipment 
 
Horsepower 

Hours of Operation 

Diesel Gasoline Propane 

Cargo Loader 107 8,893 8,340 28 

Cargo Tractor 88 1,519 2,973 143 

Forklift 55 2,175 2,177 1,936 

Fuel Truck 235 4,069 539 - 

Ground Power Unit 107 9,686 789 - 

Aircraft Tug Wide 475 1,194 45 - 

Lavatory Truck 56 228 782 - 

Other 140 4,498 2,447 129 

Service Truck 235 217 339 - 
Commuter Aircraft Tug Narrow 88 632 76 - 

Baggage Tug 107 476 1,627 86 

Belt Loader 107 532 949 11 

Cabin Service 210 417 122 - 

Fuel Truck 235 853 113 - 

Ground Power Unit 107 2,465 291 - 

Lavatory Truck 56 74 253 - 
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Aircraft Type Ground Support Equipment 
 
Horsepower 

Hours of Operation 

Diesel Gasoline Propane 

Forklift 55 2,643 2,643 2,443 

Fuel Truck 235 5,101 676 - 

Ground Power Unit 107 12,160 999 - 

Aircraft Tug Wide 475 1,476 55 - 

Lavatory Truck 56 283 967 - 

Other 140 5,567 3,029 160 

Service Truck 235 269 420 - 
Commuter Aircraft Tug Narrow 88 634 77 - 

Baggage Tug 107 477 1,634 87 

Belt Loader 107 534 952 11 

Cabin Service 210 418 123 - 

Fuel Truck 235 856 113 - 

Ground Power Unit 107 2,474 292 - 

Lavatory Truck 56 74 254 - 

Source: GSE fleet inventories from American, Air Canada, Delta, JetBlue, Menzies, Spirit, and United, 2018 and 2019 and 
Crawford, Murphy & Tilly, Inc./RCH Group 

GSE for Aircraft Repositioning Movements 

In addition to GSE supporting aircraft at the gate, aircraft tugs are periodically used to reposition aircraft 
within the airfield. On a typical day, aircraft are repositioned from one gate to another, transported to 
maintenance hangars for scheduled and unscheduled servicing, and, in the event of a long layover, 
repositioned to holding areas. The time required to reposition an aircraft using an aircraft tug is estimated 
to be 15 minutes. Locations from/to which repositioning occurs include the northwest maintenance facility 
to a gate, Terminal 5 hardstands to a gate, and the central de-icing facility to a gate. The daily number of 
aircraft assumed to be repositioned for the Existing, Interim, and Build Out Conditions are provided in 
Table E-9. 

TABLE E-9 
AIRCRAFT REPOSITIONING MOVEMENTS 

Condition Alternative 
Number of Aircraft Reposition 
Movements 

Existing Not Applicable 200 

Interim 
No Action 200 

Proposed Action 208 

Build Out 
No Action 240 

Proposed Action 184 

Source: CDA, 2020 
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E.1.1.3 Auxiliary Power Units  

All the existing commercial passenger terminal gates at O’Hare have preconditioned air (PCA) and ground 
power; the gates proposed as part of the Proposed Action would also have PCA and ground power. For 
these gates, an APU run time of seven minutes (3.5 minutes during taxi in, 3.5 minutes during taxi out) was 
assumed for each LTO.8 For the analysis of cargo and APU-equipped general aviation aircraft, a default 
operating time per LTO of 26 minutes (13 minutes during taxi in, 13 minutes during taxi out) was assumed. 

E.1.1.4 Motor Vehicles 

Emissions from airport-related motor vehicle activity (i.e., surface transportation) occur from both on- and 
off-airport roadways as well as on-airport facilities such as parking lots and terminal curbsides. Emissions 
from non-airport motor vehicle activity were also considered within the study area, which included the 
major arterials in the vicinity of the airport (i.e., Interstate 190 [I-190], Interstate 90 [I-90], Bessie Coleman 
Drive, Elmhurst Road, Irving Park Road, Touhy Avenue, York Road, Thorndale Avenue, and Mannheim 
Road). 

Fleet Mix 

The on-airport motor vehicle fleet mix was developed in support of the surface transportation analysis for 
the EA (see Appendix K). The vehicle fleet mix for non-airport motor vehicles travelling on the off-airport 
roadway network was derived from MOVES county-specific data files provided by the Illinois 
Environmental Protection Agency (IEPA). 

Emission Factors 

Motor vehicle emissions for on- and off-airport roadways were based on emission factors corresponding 
to the roadway speed, the year of analysis, and the vehicle-miles-traveled on the roadways (derived from 
the length of each evaluated roadway segment and the number of vehicles traversing each segment). For 
the purposes of preparing the annual emission estimates for motor vehicles, the emission factors (in grams 
per mile) were multiplied by the estimated vehicle miles traveled. 

Emission factors were developed from MOVES using county-specific (e.g., inspection and maintenance 
data and meteorological data) as well as project-specific (i.e., vehicle/fuel types, vehicle speeds, idling 
times, and the year of analysis) data. Each project vehicle type was matched to the equivalent vehicle 
classification for the MOVES model, using the method outlined in the Airport Cooperative Research 
Program Research Report 180.9 Table E-10 provides the type(s) of motor vehicles, the MOVES model 
equivalent vehicle type, the fuel type, speed(s), and idling times assumed for each evaluated facility. 

For the Existing Condition, motor vehicle emission factors were obtained for the year 2018. For the Interim 
and Build Out Conditions, the factors were obtained for the years 2023 and 2030, respectively. Tables E-11 
through E-13 provide the emission factors for motor vehicles for criteria air pollutants/precursors and 
GHG. Project delays that affect the corresponding years in which Interim and Build Out Conditions would 
occur would result in lower emission factors due to regulatory requirements and greater engine efficiencies. 

 
8 Federal Aviation Administration, 1998. Personal communication between J. A. Draper (Federal Aviation Administration) to J. R. 

Pehrson (Camp Dresser & McKee Inc.), November 4, 1998, subject: Air Quality Modeling Protocol for Criteria Pollutants for LAX 
Master Plan EIS/EIR 

9 Transportation Research Board, Airport Cooperative Research Program, Guidebook for Quantifying Airport Ground Access 
Vehicle Activity for Emissions Modeling, 2017,https://www.nap.edu/catalog/24954/guidebook-for-quantifying-airport-ground-
access-vehicle-activity-for-emissions-modeling. 

https://www.nap.edu/catalog/24954/guidebook-for-quantifying-airport-ground-access-vehicle-activity-for-emissions-modeling
https://www.nap.edu/catalog/24954/guidebook-for-quantifying-airport-ground-access-vehicle-activity-for-emissions-modeling
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As such, the emission estimates prepared to evaluate the Proposed Action can be considered conservatively 
high estimates.10 

Roadways 

For the Existing, Interim, and Build Out Conditions, O’Hare-specific on- and off-airport traffic data was 
developed for the surface transportation analysis. Motor vehicle emissions for on- and off-airport roadways 
were based on emission factors corresponding to the vehicle speed and vehicle fleet mix (see Table E-10), 
traffic volume, and travel distance (see Appendix K). 

Terminal Curbsides  

Terminal curbside motor vehicle volumes, queue lengths, and dwell times were developed in support of 
the surface transportation analysis. Table E-10 provides the fleet mix, fuel type, speed, and dwell time for 
motor vehicles on the terminal curbsides. 

Parking Facilities 

The evaluated parking facilities include both public and employee parking garages, surface lots, and 
O’Hare’s Consolidated Car Rental Facility. For the parking facilities with exit stations, queue dwell times 
developed in support of the surface transportation analysis, were considered in the air quality analysis. 
Vehicle travel distances within each parking facility were determined based on the size of each facility and 
the type of facility (i.e., surface or garage). Table E-10 provides the fleet mix, fuel type, speed, and dwell 
time for the motor vehicles in the parking facilities. 

 

  

 
10  Interim and Build Out implementation is expected to occur in 2025 and 2032. 
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TABLE E-10 
MOTOR VEHICLE EMISSIONS MODELING INPUT DATA 

 

On-/Off-
Airport Location 

Input Data 

Project Vehicle Type 
MOVES Vehicle Type(s) 
Equivalents Fuel Type(s) 

Speed 
(miles per 
hour) Idling Time 

On-
Airport 

Roadways 

Private and Airport-Operated 
Composite of Passenger 
Cars/Trucks 

Composite of gasoline, diesel, E-
85, and electric 

5 to 70 

No Idling 

Rental Car 

Taxi 

Limos Passenger Cars 

Super Shuttle 
Light Commercial Truck 

Other Door-to-Door 

Courtesy 
Composite of Light Commercial 
Truck, Single Unit Short-Haul 
Truck, and Transit Bus 

Composite of all available fuels 
within MOVES: gasoline, diesel, E-
85, CNG, and electric 

Charter/Intercity Transit Bus Composite of gasoline, diesel, 
and CNG 

Buses (American Airlines and 
United Airlines Employees 
bused from Parking Lots to 
Terminals) 

Transit Bus Composite of gasoline/diesel 10 and 30 

Parking 

Lot A (Hourly) 

Cars Composite of Passenger 
Cars/Trucks Composite of gasoline/diesel 

5 and 10  10 seconds 
per vehicle 

Lot A (Daily) 

Lot B 

Lot C 

Lot D (International) Cars/Trucks 

Cars: Passenger Cars/Trucks Cars: Composite of 
gasoline/diesel 

Trucks: Single Unit Short-Haul 
Truck / Combination Short-Haul 
Truck 

Trucks: diesel 

Lot E (Economy) 
Cars Composite of Passenger 

Cars/Trucks  Composite of gasoline/diesel 
Lot G 



Chicago O’Hare International Airport  Final Environmental Assessment 

APPENDIX E E-18 NOVEMBER 2022 

On-/Off-
Airport Location 

Input Data 

Project Vehicle Type 
MOVES Vehicle Type(s) 
Equivalents Fuel Type(s) 

Speed 
(miles per 
hour) Idling Time 

Lot H (Economy) 

Rental Car Return 

Taxi Holding Area 

TNP (Rideshare Lot) 
United Airlines 
Temporary Employee 
Parking 
Guard Post 1- 
Northwest 
Maintenance 
Buildings/American 
Airlines Employee 
Parking 

Cars/Trucks 

Cars: Composite of Passenger 
Cars/Trucks 

Cars: Composite of 
gasoline/diesel 

Northeast Cargo Area 
Trucks: Composite of Single Unit 
Short-Haul Truck, and 
Combination Short-Haul Truck 

Trucks: diesel 

Southeast Service 
Area     

Delta     

South Cargo Area     

Terminal Curbsides  

Go Airport Express Light Commercial Truck 

Composite of gasoline, diesel, E-
85, and electric 

10 MPH  

10 seconds to 
up to 3 
minutes per 
vehicle  

Limousine and Uber 
Black/Livery 

Composite of Passenger 
Cars/Trucks 

Private Vehicle Composite of Passenger 
Cars/Trucks 

Shuttle Bus Center Light Commercial Truck 

Taxi Composite of Passenger 
Cars/Trucks TNP 

Charter Bus Transit Bus Composite of gasoline, diesel, 
and CNG 

Multimodal Facility Shuttle 
Composite of Light Commercial 
Truck, Single Unit Short-Haul 
Truck, and Transit Bus 

Composite of all fuel types based 
on MOVES county data fuel mix 
from IEPA 

Airport-Related Vehicles  See Assumptions for On-Airport Roadways 
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On-/Off-
Airport Location 

Input Data 

Project Vehicle Type 
MOVES Vehicle Type(s) 
Equivalents Fuel Type(s) 

Speed 
(miles per 
hour) Idling Time 

Off-
Airport Non-Airport Vehicles Composite of all vehicle types 

based on MOVES county data 

Composite of all fuel types based 
on MOVES county data fuel mix 
from IEPA 

5 to 70  No Idling  
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TABLE E-11 
MOTOR VEHICLE EMISSION FACTORS (GRAMS PER MILE) – EXISTING CONDITION 

Roadway 
Type 

Vehicle 
Speed CO HC NOx SOx PM10 PM2.5 CO2 CH4 N2O 

Off-Airport 2.5 9.81 0.66 2.19 0.02 0.50 0.16 2,444 0.041 0.029 

5 6.26 0.36 1.20 0.01 0.34 0.09 1,354 0.023 0.015 

10 4.48 0.20 0.78 0.01 0.20 0.06 828 0.014 0.007 

15 3.90 0.15 0.65 <0.01 0.15 0.05 660 0.010 0.005 

20 3.46 0.12 0.58 <0.01 0.12 0.04 569 0.008 0.004 

25 2.90 0.10 0.53 <0.01 0.11 0.03 510 0.007 0.003 

30 2.75 0.09 0.50 <0.01 0.09 0.03 464 0.006 0.002 

35 2.51 0.08 0.46 <0.01 0.07 0.02 428 0.006 0.002 

40 2.31 0.07 0.45 <0.01 0.06 0.02 412 0.005 0.002 

45 2.19 0.07 0.44 <0.01 0.05 0.02 400 0.005 0.002 

50 2.14 0.06 0.43 <0.01 0.04 0.02 390 0.005 0.001 

55 2.15 0.06 0.43 <0.01 0.03 0.02 383 0.005 0.001 

60 2.21 0.06 0.43 <0.01 0.03 0.01 381 0.005 0.001 

65 2.35 0.06 0.46 <0.01 0.03 0.01 388 0.005 0.001 

70 2.69 0.06 0.49 <0.01 0.02 0.01 403 0.005 0.001 

75 3.48 0.07 0.54 <0.01 0.02 0.02 427 0.006 0.001 

On-Airport – 
Passenger 
Cars 

2.5 7.42 0.37 0.36 0.01 0.34 0.06 1,845 0.010 0.021 

5 4.82 0.20 0.25 0.01 0.19 0.04 1,032 0.006 0.011 

10 3.52 0.11 0.20 <0.01 0.12 0.02 626 0.004 0.005 

15 3.09 0.08 0.19 <0.01 0.10 0.02 491 0.004 0.004 

20 2.73 0.07 0.18 <0.01 0.08 0.02 421 0.003 0.003 

25 2.24 0.06 0.17 <0.01 0.07 0.01 373 0.003 0.002 

30 2.14 0.05 0.15 <0.01 0.06 0.01 333 0.003 0.002 

35 1.93 0.04 0.15 <0.01 0.05 0.01 314 0.002 0.002 

40 1.74 0.04 0.14 <0.01 0.04 0.01 302 0.002 0.001 

45 1.62 0.04 0.14 <0.01 0.03 0.01 292 0.002 0.001 

50 1.59 0.03 0.14 <0.01 0.02 0.01 286 0.002 0.001 

55 1.59 0.03 0.15 <0.01 0.02 0.01 282 0.002 0.001 

60 1.64 0.03 0.15 <0.01 0.02 0.01 280 0.002 0.001 

65 1.73 0.03 0.16 <0.01 0.02 0.01 282 0.002 0.001 

70 1.98 0.03 0.17 <0.01 0.01 0.01 291 0.003 0.001 

75 2.63 0.04 0.20 <0.01 0.01 0.01 306 0.004 0.001 

On-Airport – 
Light 
Commercial 
Truck 

2.5 12.8 0.64 1.31 0.02 0.40 0.09 2,472 0.028 0.042 

5 8.32 0.35 0.81 0.01 0.23 0.05 1,393 0.016 0.021 

10 6.06 0.21 0.56 0.01 0.14 0.03 854 0.011 0.010 

15 5.31 0.16 0.48 <0.01 0.11 0.03 674 0.009 0.007 

20 4.73 0.13 0.44 <0.01 0.09 0.02 581 0.008 0.005 

25 3.97 0.11 0.40 <0.01 0.08 0.02 520 0.007 0.004 
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Roadway 
Type 

Vehicle 
Speed CO HC NOx SOx PM10 PM2.5 CO2 CH4 N2O 

30 3.74 0.10 0.37 <0.01 0.07 0.02 464 0.006 0.003 

35 3.47 0.09 0.36 <0.01 0.05 0.01 439 0.006 0.003 

40 3.24 0.08 0.36 <0.01 0.04 0.01 424 0.005 0.003 

45 3.08 0.07 0.35 <0.01 0.04 0.01 413 0.005 0.002 

50 2.99 0.07 0.36 <0.01 0.03 0.01 404 0.005 0.002 

55 3.00 0.07 0.36 <0.01 0.02 0.01 400 0.005 0.002 

60 3.10 0.06 0.38 <0.01 0.02 0.01 402 0.005 0.002 

65 3.31 0.07 0.39 <0.01 0.02 0.01 407 0.005 0.002 

70 3.81 0.07 0.43 <0.01 0.02 0.01 424 0.006 0.001 

75 4.85 0.08 0.48 <0.01 0.02 0.01 448 0.007 0.001 

On-Airport – 
Transit Bus 

2.5 18.9 4.58 51.1 0.07 2.53 1.40 7,718 0.353 0.035 

5 9.73 2.19 24.7 0.03 1.71 0.76 3,914 0.161 0.018 

10 5.40 1.18 13.3 0.02 0.91 0.42 2,203 0.090 0.009 

15 2.86 0.70 7.49 0.01 0.53 0.23 1,096 0.050 0.006 

20 2.68 0.56 6.75 0.01 0.47 0.21 1,128 0.042 0.004 

25 2.57 0.49 6.31 0.01 0.43 0.20 1,148 0.036 0.004 

30 2.50 0.43 6.02 0.01 0.40 0.19 1,161 0.033 0.003 

35 2.33 0.38 5.71 0.01 0.36 0.19 1,114 0.029 0.003 

40 2.21 0.34 5.48 0.01 0.33 0.18 1,080 0.026 0.002 

45 2.11 0.31 5.31 0.01 0.30 0.18 1,053 0.024 0.002 

50 2.41 0.37 6.03 0.01 0.24 0.16 1,226 0.025 0.002 

55 2.66 0.41 6.62 0.01 0.19 0.14 1,368 0.026 0.002 

60 2.54 0.39 6.54 0.01 0.17 0.12 1,367 0.024 0.001 

65 2.53 0.37 7.04 0.01 0.16 0.12 1,464 0.022 0.001 

70 2.54 0.35 7.52 0.01 0.15 0.12 1,555 0.021 0.001 

75 2.58 0.34 8.16 0.01 0.16 0.13 1,661 0.019 0.001 

Source:  USEPA,  Motor Vehicle Emissions Simulator (MOVES) User Guide for MOVES2014b 
 December 2018 

 

 

TABLE E-12 
MOTOR VEHICLE EMISSION FACTORS (GRAMS PER MILE) – INTERIM CONDITION 

Roadway 
Type 

Vehicle 
Speed CO HC NOx SOx PM10 PM2.5 CO2 CH4 N2O 

On-Airport – 
Light 
Commercial 
Truck 

2.5 8.12 0.34 0.56 0.01 0.38 0.07 2,124 0.021 0.027 

5 5.50 0.18 0.36 0.01 0.21 0.04 1,197 0.012 0.014 

10 4.19 0.10 0.26 <0.01 0.13 0.03 734 0.008 0.007 

15 3.75 0.08 0.23 <0.01 0.10 0.02 580 0.007 0.005 

20 3.37 0.06 0.21 <0.01 0.09 0.02 500 0.006 0.003 

25 2.82 0.05 0.20 <0.01 0.08 0.02 448 0.005 0.003 
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30 2.70 0.05 0.18 <0.01 0.06 0.01 399 0.005 0.002 

35 2.52 0.04 0.18 <0.01 0.05 0.01 378 0.005 0.002 

40 2.35 0.04 0.18 <0.01 0.04 0.01 365 0.004 0.002 

45 2.25 0.04 0.18 <0.01 0.03 0.01 356 0.004 0.002 

50 2.20 0.03 0.18 <0.01 0.03 0.01 348 0.004 0.001 

55 2.23 0.03 0.19 <0.01 0.02 0.01 345 0.004 0.001 

60 2.33 0.03 0.20 <0.01 0.02 0.01 346 0.004 0.001 

65 2.53 0.03 0.21 <0.01 0.02 0.01 351 0.005 0.001 

70 2.97 0.04 0.24 <0.01 0.01 0.01 366 0.006 0.001 

75 3.84 0.05 0.28 <0.01 0.01 0.01 387 0.007 0.001 
On-Airport – 
Transit Bus 

2.5 11.0 2.82 29.7 0.06 1.92 0.84 7,526 0.437 0.035 

5 5.62 1.34 14.5 0.03 1.40 0.48 3,824 0.199 0.017 

10 3.12 0.73 7.80 0.02 0.75 0.26 2,152 0.112 0.009 

15 1.65 0.43 4.39 0.01 0.44 0.14 1,071 0.062 0.006 

20 1.54 0.35 3.96 0.01 0.38 0.13 1,103 0.051 0.004 

25 1.48 0.30 3.70 0.01 0.34 0.12 1,123 0.045 0.003 

30 1.44 0.27 3.53 0.01 0.32 0.12 1,136 0.041 0.003 

35 1.35 0.24 3.34 0.01 0.28 0.11 1,090 0.036 0.002 

40 1.28 0.21 3.19 0.01 0.25 0.11 1,056 0.032 0.002 

45 1.22 0.19 3.08 0.01 0.22 0.10 1,029 0.030 0.002 

50 1.40 0.22 3.50 0.01 0.17 0.09 1,199 0.031 0.002 

55 1.54 0.25 3.84 0.01 0.12 0.08 1,338 0.032 0.002 

60 1.47 0.23 3.78 0.01 0.11 0.07 1,338 0.030 0.001 

65 1.45 0.22 4.06 0.01 0.10 0.07 1,431 0.027 0.001 

70 1.44 0.21 4.32 0.01 0.09 0.07 1,520 0.025 0.001 

75 1.45 0.20 4.67 0.01 0.09 0.07 1,624 0.024 0.001 
On-Airport – 
Passenger 
Cars/Trucks 
Composite 

2.5 6.08 0.28 0.20 0.01 0.35 0.06 1,743 0.008 0.020 

5 4.08 0.15 0.15 0.01 0.20 0.03 978 0.005 0.010 

10 3.08 0.08 0.12 <0.01 0.12 0.02 596 0.004 0.005 

15 2.74 0.06 0.11 <0.01 0.09 0.02 469 0.003 0.003 

20 2.44 0.05 0.11 <0.01 0.08 0.02 403 0.003 0.002 

25 2.01 0.04 0.10 <0.01 0.07 0.01 359 0.003 0.002 

30 1.93 0.04 0.10 <0.01 0.06 0.01 321 0.003 0.002 

35 1.76 0.03 0.09 <0.01 0.05 0.01 303 0.002 0.001 

40 1.61 0.03 0.10 <0.01 0.04 0.01 292 0.002 0.001 

45 1.52 0.03 0.10 <0.01 0.03 0.01 284 0.002 0.001 

50 1.50 0.03 0.10 <0.01 0.02 0.01 278 0.002 0.001 

55 1.51 0.02 0.10 <0.01 0.02 0.01 275 0.002 0.001 

60 1.58 0.02 0.11 <0.01 0.02 0.01 275 0.002 0.001 

65 1.71 0.02 0.12 <0.01 0.01 0.00 278 0.003 0.001 

70 2.01 0.03 0.14 <0.01 0.01 0.01 287 0.003 0.001 

75 2.70 0.03 0.16 <0.01 0.01 0.01 304 0.004 0.001 
On-Airport – 2.5 8.65 0.71 3.23 0.03 0.63 0.20 3,494 0.116 0.033 
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Courtesy 
Shuttles 

5 5.47 0.38 1.61 0.01 0.50 0.12 1,833 0.063 0.017 

10 3.95 0.21 0.98 0.01 0.29 0.07 1,108 0.034 0.008 

15 3.51 0.15 0.77 0.01 0.21 0.05 874 0.025 0.006 

20 3.17 0.12 0.65 0.01 0.16 0.04 751 0.020 0.004 

25 2.71 0.10 0.57 <0.01 0.13 0.03 664 0.016 0.003 

30 2.59 0.09 0.54 <0.01 0.11 0.03 613 0.015 0.003 

35 2.36 0.08 0.49 <0.01 0.09 0.03 551 0.013 0.002 

40 2.20 0.07 0.46 <0.01 0.07 0.02 522 0.012 0.002 

45 2.09 0.06 0.45 <0.01 0.06 0.02 500 0.011 0.002 

50 2.02 0.06 0.44 <0.01 0.05 0.02 481 0.010 0.002 

55 2.01 0.05 0.43 <0.01 0.04 0.02 468 0.010 0.002 

60 2.05 0.05 0.41 <0.01 0.04 0.02 451 0.010 0.001 

65 2.18 0.05 0.43 <0.01 0.03 0.02 459 0.009 0.001 

70 2.49 0.05 0.46 <0.01 0.03 0.02 474 0.010 0.001 

75 3.12 0.06 0.50 <0.01 0.03 0.02 500 0.010 0.001 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES) User Guide for MOVES2014b, December 2018 

 

TABLE E-13 
MOTOR VEHICLE EMISSION FACTORS (GRAMS PER MILE) – BUILD OUT 
CONDITION 

Roadway 
Type 

Vehicle 
Speed CO HC NOx SOx PM10 PM2.5 CO2 CH4 N2O 

Off-Airport 2.5 4.19 0.30 0.59 0.01 0.41 0.07 1,827 0.038 0.019 

5 2.80 0.16 0.32 0.01 0.29 0.05 1,008 0.021 0.009 

10 2.11 0.09 0.21 <0.01 0.17 0.03 616 0.012 0.005 

15 1.89 0.06 0.17 <0.01 0.12 0.02 492 0.009 0.003 

20 1.68 0.05 0.15 <0.01 0.10 0.02 425 0.007 0.002 

25 1.37 0.04 0.14 <0.01 0.09 0.02 381 0.006 0.002 

30 1.34 0.04 0.13 <0.01 0.07 0.01 348 0.005 0.002 

35 1.24 0.03 0.12 <0.01 0.06 0.01 319 0.005 0.001 

40 1.15 0.03 0.12 <0.01 0.04 0.01 307 0.004 0.001 

45 1.10 0.03 0.12 <0.01 0.04 0.01 298 0.004 0.001 

50 1.09 0.03 0.12 <0.01 0.03 0.01 289 0.004 0.001 

55 1.11 0.03 0.12 <0.01 0.02 0.01 283 0.004 0.001 

60 1.16 0.03 0.12 <0.01 0.02 0.01 282 0.004 0.001 

65 1.26 0.03 0.13 <0.01 0.02 0.01 288 0.004 0.001 

70 1.48 0.03 0.15 <0.01 0.01 0.01 299 0.004 0.001 

75 1.97 0.03 0.17 <0.01 0.01 0.01 316 0.005 0.001 
On-Airport – 
Passenger 
Cars 

2.5 3.48 0.20 0.04 0.01 0.33 0.05 1,278 0.003 0.016 

5 2.38 0.11 0.03 <0.01 0.19 0.03 715 0.002 0.008 

10 1.84 0.06 0.03 <0.01 0.11 0.02 433 0.002 0.004 
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15 1.65 0.04 0.03 <0.01 0.09 0.01 339 0.002 0.003 

20 1.47 0.03 0.03 <0.01 0.08 0.01 290 0.002 0.002 

25 1.17 0.03 0.03 <0.01 0.07 0.01 258 0.001 0.002 

30 1.15 0.02 0.03 <0.01 0.05 0.01 230 0.001 0.001 

35 1.04 0.02 0.03 <0.01 0.04 0.01 217 0.001 0.001 

40 0.94 0.02 0.03 <0.01 0.03 0.01 208 0.001 0.001 

45 0.88 0.02 0.03 <0.01 0.03 0.01 202 0.001 0.001 

50 0.88 0.02 0.03 <0.01 0.02 <0.01 198 0.001 0.001 

55 0.89 0.02 0.04 <0.01 0.02 <0.01 195 0.001 0.001 

60 0.93 0.02 0.04 <0.01 0.01 <0.01 194 0.001 0.001 

65 1.00 0.02 0.04 <0.01 0.01 <0.01 195 0.001 0.001 

70 1.18 0.02 0.05 <0.01 0.01 <0.01 201 0.002 0.001 

75 1.61 0.02 0.07 <0.01 0.01 <0.01 212 0.002 0.001 
On-Airport – 
Light 
Commercial 
Truck 

2.5 4.78 0.22 0.24 0.01 0.37 0.06 1,736 0.017 0.021 

5 3.30 0.12 0.16 0.01 0.21 0.03 978 0.010 0.011 

10 2.56 0.07 0.12 <0.01 0.13 0.02 599 0.006 0.005 

15 2.31 0.05 0.10 <0.01 0.10 0.02 473 0.005 0.004 

20 2.08 0.04 0.10 <0.01 0.09 0.02 408 0.004 0.003 

25 1.72 0.03 0.09 <0.01 0.08 0.01 365 0.004 0.002 

30 1.67 0.03 0.09 <0.01 0.06 0.01 325 0.004 0.002 

35 1.56 0.03 0.09 <0.01 0.05 0.01 308 0.003 0.002 

40 1.47 0.03 0.09 <0.01 0.04 0.01 298 0.003 0.001 

45 1.41 0.02 0.09 <0.01 0.03 0.01 290 0.003 0.001 

50 1.39 0.02 0.09 <0.01 0.02 0.01 284 0.003 0.001 

55 1.41 0.02 0.09 <0.01 0.02 0.01 281 0.003 0.001 

60 1.49 0.02 0.10 <0.01 0.02 <0.01 282 0.003 0.001 

65 1.64 0.03 0.11 <0.01 0.01 <0.01 286 0.003 0.001 

70 1.98 0.03 0.14 <0.01 0.01 <0.01 297 0.004 0.001 

75 2.61 0.04 0.17 <0.01 0.01 0.01 314 0.005 0.001 
On-Airport – 
Transit Bus 

2.5 5.25 1.51 14.1 0.06 1.51 0.47 7,463 0.475 0.034 

5 2.64 0.71 7.02 0.03 1.20 0.29 3,796 0.216 0.017 

10 1.47 0.39 3.76 0.02 0.63 0.16 2,135 0.121 0.009 

15 0.78 0.22 2.13 0.01 0.38 0.09 1,064 0.068 0.006 

20 0.73 0.18 1.92 0.01 0.33 0.08 1,095 0.056 0.004 

25 0.70 0.16 1.79 0.01 0.29 0.07 1,113 0.049 0.003 

30 0.67 0.14 1.71 0.01 0.27 0.07 1,126 0.044 0.003 

35 0.64 0.13 1.61 0.01 0.23 0.06 1,079 0.039 0.002 

40 0.61 0.11 1.53 0.01 0.20 0.06 1,045 0.035 0.002 

45 0.59 0.10 1.47 0.01 0.17 0.06 1,018 0.032 0.002 

50 0.66 0.11 1.66 0.01 0.12 0.05 1,185 0.034 0.002 

55 0.73 0.12 1.82 0.01 0.08 0.04 1,322 0.035 0.002 

60 0.69 0.11 1.79 0.01 0.07 0.04 1,322 0.032 0.001 

65 0.66 0.10 1.90 0.01 0.06 0.03 1,414 0.030 0.001 
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70 0.65 0.10 2.01 0.01 0.06 0.03 1,501 0.027 0.001 

75 0.64 0.09 2.17 0.01 0.05 0.04 1,603 0.025 0.001 
On-Airport – 
Passenger 
Cars/Trucks 
Composite 

2.5 3.82 0.20 0.07 0.01 0.34 0.05 1,405 0.005 0.017 

5 2.63 0.11 0.06 0.01 0.19 0.03 788 0.004 0.008 

10 2.03 0.06 0.05 <0.01 0.12 0.02 480 0.003 0.004 

15 1.83 0.04 0.05 <0.01 0.09 0.02 377 0.002 0.003 

20 1.64 0.03 0.05 <0.01 0.08 0.01 324 0.002 0.002 

25 1.32 0.03 0.04 <0.01 0.07 0.01 289 0.002 0.002 

30 1.29 0.03 0.04 <0.01 0.06 0.01 258 0.002 0.001 

35 1.19 0.02 0.04 <0.01 0.04 0.01 243 0.002 0.001 

40 1.09 0.02 0.04 <0.01 0.04 0.01 235 0.002 0.001 

45 1.04 0.02 0.05 <0.01 0.03 0.01 228 0.002 0.001 

50 1.03 0.02 0.05 <0.01 0.02 <0.01 223 0.002 0.001 

55 1.05 0.02 0.05 <0.01 0.02 <0.01 221 0.002 0.001 

60 1.11 0.02 0.06 <0.01 0.01 <0.01 221 0.002 0.001 

65 1.21 0.02 0.06 <0.01 0.01 <0.01 223 0.002 0.001 

70 1.45 0.02 0.08 <0.01 0.01 <0.01 230 0.002 0.001 

75 1.97 0.03 0.10 <0.01 0.01 <0.01 244 0.003 0.001 
On-Airport – 
Courtesy 
Shuttles 

2.5 5.15 0.48 1.73 0.02 0.54 0.11 3,193 0.118 0.027 

5 3.29 0.25 0.86 0.01 0.46 0.08 1,664 0.063 0.014 

10 2.40 0.14 0.52 0.01 0.26 0.05 1,003 0.034 0.007 

15 2.15 0.10 0.41 0.01 0.19 0.03 792 0.024 0.005 

20 1.94 0.08 0.35 0.01 0.15 0.03 680 0.020 0.003 

25 1.64 0.07 0.31 <0.01 0.12 0.02 600 0.016 0.003 

30 1.59 0.06 0.29 <0.01 0.10 0.02 556 0.014 0.002 

35 1.46 0.05 0.26 <0.01 0.08 0.02 497 0.013 0.002 

40 1.36 0.05 0.25 <0.01 0.06 0.01 470 0.012 0.002 

45 1.30 0.04 0.24 <0.01 0.05 0.01 449 0.011 0.002 

50 1.26 0.04 0.24 <0.01 0.04 0.01 431 0.010 0.001 

55 1.27 0.04 0.23 <0.01 0.03 0.01 419 0.010 0.001 

60 1.30 0.03 0.23 <0.01 0.03 0.01 402 0.009 0.001 

65 1.40 0.03 0.24 <0.01 0.03 0.01 409 0.009 0.001 

70 1.62 0.04 0.25 <0.01 0.02 0.01 422 0.009 0.001 

75 2.07 0.04 0.28 <0.01 0.02 0.01 445 0.009 0.001 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES) User Guide for MOVES2014b, December 2018 

Employee Busing 

Motor vehicle-related emissions that result from American Airlines and United Airlines buses transporting 
employees from parking lots to terminals were estimated from the number of annual trips and the distance 
travelled. Except for the analysis for Build Out Proposed Action, the American Airlines and United Airlines 
employee parking lots were evaluated in the northwest airfield. For the Build Out Proposed Action, the 
capacity of the current American Airlines and United Airlines employee parking lots would be relocated 
to the garage next to the western employee screening facility. 
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E.1.1.5 Stationary Sources 

The stationary sources included in the air quality analysis are boilers (natural gas and #2 fuel oil), 
emergency generators (diesel), aircraft engine runup enclosures, training fires, and fuel storage and 
handling (Jet A). 

Boilers and Generators 

For the Existing Condition, emissions for boilers were based on the amount of fuel consumed in 2018 and 
emission factors from the CDA’s Clean Air Act (CAA) Permit Program Application.11 For the assessment of 
future conditions for the heating and refrigeration (H&R) plants, a projected amount of annual fuel usage 
was determined as a function of the change in terminal square footage. Other boilers’ fuel usage was 
assumed to not change from the Existing Condition. 

Several generators are used for backup power and airfield safety. For the Existing Condition, each 
generator was assigned an annual fuel usage and/or hours of operation based on actual operating records 
for 2018. For the Interim and Build Out Conditions, each generator was assigned the same annual fuel 
usage and hours of operation as the Existing Condition, adjusted as a function of the change in terminal 
square footage or the change in the number of aircraft operations—or to be conservative, assumed to 
operate for 500 hours per year depending on the purpose of the generator. Some generators from the 
Existing Condition were expected to be removed regardless of the No Action or Proposed Action 
Alternatives. 

Figure E-1 illustrates the location of the boilers and generators for the Existing Condition. For the Interim 
Proposed Action, a temporary H&R plant would be built on the west airfield; for the Build Out Proposed 
Action, a permanent H&R plant would be constructed on the west airfield (see the Project Description of 
this EA for additional details regarding the H&R plant). Table E-14 provides a list of boilers and generators 
and the estimated fuel usage or hours of operation for the Existing, Interim, and Build Out Conditions. 
Section 5.12 provides detailed fuel usage information. 

  

 
11 IEPA, Title V – CAAPP Permit, City of Chicago Department of Aviation, O’Hare International Airport, I.D. No. 031600FQP, Permit 

95110002, June 29, 2020 
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FIGURE E-1 
BOILER AND GENERATOR LOCATIONS: EXISTING CONDITION 

 
Source:    CDA, 2019 



Chicago O’Hare International Airport  Final Environmental Assessment 

APPENDIX E E-28 NOVEMBER 2022 

TABLE E-14 
BOILER AND GENERATOR ANNUAL USAGE 

Emission Unit 
Description 

Number 
of Units Size per Unit Fuel Type 

Existing 
Condition 

Interim Condition Build Out Condition 

No Action Proposed Action No Action Proposed Action 

H&R_BLDG_411 2 17 MMBtu/hour Natural Gas 3,466,797 cubic feet per Unit 

H&R_BLDG_450 8 96 MMBtu/hour Natural Gas 98,883,206 cubic feet per Unit 128,633,207 cubic 
feet per Unit 

H&R_BLDG_450 8 96 MMBtu/hour # 2 Oil 0 gallons 3,750 gallons per Unit 3,750 gallons per 
Unit 

Turbine_BLDG_450 1 2,414 hp Diesel 9 hours Removed from Service 

Generator_BLDG_491 6 4,023 hp Diesel - 500 hours per Unit 

H&R_BLDG_602 2 2 MMBtu/hour Natural Gas 2,296,016 cubic feet per Unit 

Generator_BLDG_607 3 3,017 hp Diesel 367 hours per Unit 

Generator_BLDG_721 1 3,017 hp Diesel 1088 hours per Unit 

Generator_BLDG_712 1 1,522 hp Diesel 0.5 hours 
per Unit Removed from Service 

H&R_BLDG_808 3 3 MMBtu/hour Natural Gas 1,837,732 cubic feet per Unit 

H&R NG_BLDG_850 1 4 MMBtu/hour Natural Gas 
2,371,084 
cubic feet 
per Unit 

Removed from Service 

Generator_BLDG_888 1 2,682 hp Diesel - 500 hours per Unit 

Generator_BLDG_891 1 1,676 hp Diesel 27.2 hours 

TEMP H&R 8 95 MMBtu/hour Natural Gas - - 7,304,789 cubic feet 
per Unit - - 

TEMP H&R 8 95 MMBtu/hour # 2 Oil - - 3,750 gallons per 
Unit - - 

WEST H&R 8 95 MMBtu/hour Natural Gas - - - - 54,642,684 cubic 
feet per Unit 

WEST H&R 8 95 MMBtu/hour # 2 Oil - - - - 3,750 gallons per 
Unit 

Source:  IEPA, Title V – CAAPP Permit, City of Chicago Department of Aviation, O’Hare International Airport, I.D. No. 031600FQP, Permit 95110002, June 29, 2020, CDA, and 
Crawford, Murphy & Tilly, Inc./RCH Group 
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The estimated exhaust release parameters for the boilers and generators are provided in Table E-15. 

TABLE E-15 
STATIONARY SOURCE EXHAUST PARAMETERS 

Emission Unit Description 
Stack Height 

(m) 
Stack Diameter 

(m) 
Exit 

Temperature (F) 
Exit Velocity 

(m/s) 

H&R_BLDG_411 7.62 0.61 260 15.0 

H&R_BLDG_450, Turbine_BLDG_450, 
TEMP H&R, WEST H&R  19.2 1.37 535 11.0 

Generator_BLDG_491, 
Generator_BLDG_891, 
H&R_BLDG_808, H&R_BLDG_602, 
Generator_BLDG_607 

20.0 1.00 400 15.0 

H&R NG_BLDG_850 26.2 0.61 500 15.0 

Source:  Crawford, Murphy & Tilly, Inc./RCH Group. 

Aircraft Engine Run-up Enclosure 

Airlines routinely inspect and maintain their aircraft to ensure the safety of the traveling public. Each 
aircraft is on a stringent maintenance schedule based on its number of hours in operation. As part of this 
regularly scheduled maintenance, the FAA requires aircraft engine ground run-ups. Run-ups are routine 
aircraft engine maintenance tests that require the operation of an engine at various power settings for 
several minutes on the ground. O’Hare’s engine run-up enclosure is located at the Scenic Hold Pad on the 
north airfield. Table E-16 provides the annual number of run-ups evaluated for the Existing, Interim, and 
Build Out Conditions. As with the annual aircraft operations, the annual run-ups are the same for the No 
Action and Proposed Action Alternatives. 

TABLE E-16 
ANNUAL GROUND RUN-UP OPERATIONS 

Aircraft Engine 

Number of Annual Run-Ups 

Existing 
Condition 

Interim 
Condition 

Build Out 
Condition 

Airbus A319-100 Series V2522-A5 29 71 77 

Airbus A320-200 Series V2527-A5 33 55 37 

Airbus A321-200 Series V2533-A5 5 -  

Airbus A321-200 Series CFM56-5B3/P - 35 46 

Airbus A321-NEO CFM56-5B2/3 - 19 125 

Airbus A350-900 Series Trent 772 - 20 30 

Boeing 737-700 MAX LEAP-1A35A/33/33B2/32/30 - - 115 

Boeing 737-800 MAX LEAP-1A35A/33/33B2/32/30 - 60 90 
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Aircraft Engine 

Number of Annual Run-Ups 

Existing 
Condition 

Interim 
Condition 

Build Out 
Condition 

Boeing 737-800 Series CFM56-7B24E 305 113 39 

Boeing 737-800 Series CFM56-7B26 - 43 67 

Boeing 737-900 MAX LEAP-1A35A/33/33B2/32/30 - 36 72 

Boeing 737-900-ER CFM56-7B27E - 73 37 

Boeing 757-200 Series RB211-535E4B 58 - - 

Boeing 767-300 Series PW4060 21 23 - 

Boeing 777-200 Series PW4090 14 - - 

Boeing 787-900 Dreamliner GEnx-1B70 21 18 15 

Bombardier CRJ-200 CF34-3B 216 156 85 

Bombardier CRJ-700 CF34-8C1 110 156 150 

Bombardier CRJ-700-ER CF34-8C5 - 51 60 

Bombardier CRJ-900 CF34-8C5 - 39 60 

Bombardier CRJ-900 CF34-8C5A1 8 - - 

Embraer ERJ145-LR AE3007A1 200 175 87 

Embraer ERJ145-LR AE3007A1E - 31 15 

Embraer ERJ170 CF34-8E5 52 48 71 

Embraer ERJ175 CF34-8E5A1 - 88 95 

Embraer ERJ175-LR CF34-10E5A1 58 82 103 

Source:  CDA, Ricondo & Associates, June 2019, and Crawford, Murphy & Tilly, Inc./RCH Group 
Note:       Annual run-ups are based on aircraft operations forecast. 

Training Fires 

Training of airport fire and rescue staff requires burning propane, Jet A, and gasoline fuel to simulate fires 
from burning aircraft during an emergency. Annual fuel usage data for propane fuel, Jet A, and gasoline 
consumed in training fires was based on the CDA’s Title V Operating Permit, which limits consumption to 
130,000 gallons, 90 gallons, and 10 gallons, respectively. For the air quality analysis, the annual fuel usage 
for fire training is assumed to be the same for the Existing, Interim, and Build Out Conditions. 

Fuel Storage and Handling Facilities 

Fuel storage tank breathing and working losses, and losses from the filling of tanker trucks, add to airport-
related VOC emissions. VOC emissions from this source were derived using AEDT and annual estimates 
of fuel throughput. For the Existing Condition, Jet A and Avgas fuel throughputs were based on CDA 
records from 2018. Fuel throughputs of Jet A for the Interim and Build Out Conditions were calculated 
using the ratio of the number of aircraft operations for each condition compared to the number of aircraft 
operations for the Existing Condition. Because the number of aircraft operations and fleet mix is the same 
in the No Action and the Proposed Action Alternatives, the fuel usage is assumed to be the same. The fuel 
usage of the Existing Condition is lower than the Interim and Build Out Conditions because there are less 
aircraft operations. Table E-17 provides the fuel throughput for the Existing, Interim, and Build Out 
Conditions. As shown in Table E-17, the aircraft fuel usage for the No Action and Proposed Action are the 
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same. The value for the Build Out is greater than the Interim, which is greater than the Existing Condition 
because the number of operations are greater. 

TABLE E-17 
STORAGE TANK FUEL THROUGHPUT 

Condition 

Gallons 

Jet A Avgas 

Existing 1,172,901,029 26,045 

Interim 1,236,159,377 26,045 

Build Out 1,315,802,703 26,045 

Source:  CDA, Crawford, Murphy & Tilly, Inc./RCH Group 

E.1.1.6  Construction 

The construction emissions inventory was prepared for a 10-year construction period that would include 
passenger terminal development, airfield improvements, landside infrastructure, and commercial 
development. The construction emissions inventory was developed based on a detailed listing of each 
project element; the number of pieces and types of construction equipment/vehicle to be used; an 
approximate daily operating time per piece of equipment/vehicle; and a construction equipment schedule 
provided by the CDA. The data was provided for baseline projects (i.e., projects to be constructed in the 
future, but not associated with the Proposed Action), and for the Proposed Action. A consolidated list of 
the construction equipment/vehicles, equipment horsepower, load factors, and use factors in the 
development of the construction emissions inventory is provided in Table E-18. 

Emission Factors 

The emission factors for off-road construction equipment and on-road vehicles were derived from MOVES, 
using area-specific information (e.g., fuel specifications, inspection maintenance program, and 
meteorology data) provided by the IEPA. The off-road construction equipment was assumed to be powered 
by diesel fuel. On-road construction vehicles were assumed to travel at a speed of 10 mph on-site and 40 
mph off-site and used different types of fuels. Specifically, within MOVES, on-road material delivery/haul 
trucks/trailers were modeled as single-unit or combination short-haul diesel trucks; worker vehicles were 
modeled as a combination of passenger cars/trucks; and survey crew/tool trucks were modeled as pick-up 
trucks. The fuel mix of the worker vehicles and survey crew/tool trucks was a composite of fuels (i.e., 
gasoline, diesel, ethanol (E-85), and electric). 

The emission factors for construction activities correspond to 2021 (Year 1) through 2030 (Year 10). Project 
delays that affect the corresponding years in which construction would occur would result in lower 
emission factors due to regulatory requirements and greater engine efficiencies. As such, the emission 
estimates prepared to evaluate the Proposed Action can be considered conservatively high estimates.12 
Appendix N provides a description of the implications to air quality analysis as a result of the Covid 
pandemic and project delays. 

 
12  Construction implementation is expected to occur from 2023 through 2032. 
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Off-road construction equipment emission factors for the 10-year construction period are presented by 
pollutant in Tables E-19 through E-27. Off-road construction vehicle emission factors for the 10-year 
construction period are presented by pollutant in Tables E-28 through E-36. 

Fugitive Emissions 

Fugitive emissions of PM10/PM2.5 are expected from construction activities, such as site preparation, land 
clearing, demolition, material handling/storage of raw materials, and wind erosion of open aggregate 
storage piles. The CDA provided the estimated total construction material consumption and demolition 
data associated with the Proposed Action. 

Methodologies and assumptions used to estimate fugitive dust emissions, except emissions that would 
result from demolition, are described in USEPA’s AP-42 (Sections 13.2, 13.2.4, and 13.2.5).13 Dust emissions 
from demolition were estimated using the methods and assumptions prepared by USEPA’s Midwest 
Research Institute (MRI).14 Fugitive particulate matter emissions are expected from the handling and 
storage of raw materials from quarry processing. Evaporative VOC emissions expected from asphalt 
paving during construction were estimated using the methodology and assumptions presented in the 
California Emissions Estimator Model (CalEEMod).15 

 
13  USEPA, AP 42, Fifth Edition, Volume I Chapter 13: Miscellaneous Sources, https://www3.epa.gov/ttnchie1/ap42/ch13/ 
14 MRI, Gap Filling PM10 Emission Factors for Selected Open Area Dust Sources, 1988 
15 California Air Resources Board, User's Guide for CalEEMod Version 2020.4.0, http://www.aqmd.gov/caleemod/user's-guide 

https://www3.epa.gov/ttnchie1/ap42/ch13/
http://www.aqmd.gov/caleemod/user's-guide
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TABLE E-18 
ANNUAL CONSTRUCTION EQUIPMENT/VEHICLES USE 

Equipment/Vehicle Type HP UF LF Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

40-ton Crane 155 0.50 0.43 68 85 102 26 21 60 78 29 7 - 

90-ton Crane 300 0.43 0.43 34 30 76 18 12 - - - - - 

Backhoe 100 0.80 0.21 313 439 144 47 130 148 87 25 17 - 

Caisson Drilling Rig 175 0.43 0.43 12 59 20 11 47 13 11 1 - - 

Concrete Breaker 150 0.40 0.43 21 17 4 8 28 24 15 7 4 - 

Concrete Pump 15 0.60 0.43 111 145 158 26 66 65 72 12 14 - 

Concrete Saw 50 0.40 0.50 22 6 2 12 48 48 - - - - 

Concrete/Asphalt Paver 250 0.80 0.59 74 192 152 77 42 14 13 49 3 - 

Concrete/Asphalt Plant 600 0.85 0.43 9 41 38 10 15 12 15 7 - - 

Concrete/Asphalt Truck - 0.80 - 1,213 2,178 1,957 1,086 928 523 496 699 104 - 

Concrete/Grout Mixer 600 0.50 0.43 18 60 72 192 - 1 - - - - 

Dozer 175 0.80 0.59 175 302 169 60 107 107 45 22 - - 

Dump Truck (12 CY) - 0.50 - 1,063 2,278 1,227 591 1,303 1,042 380 496 91 - 

Dump Truck - Haul-off - 0.50 - 259 383 130 172 198 535 233 32 - - 

Excavator 250 0.60 0.59 90 111 177 46 72 30 3 10 - - 

Excavator with Claw 250 0.60 0.59 14 31 17 6 11 25 4 - - - 

Finish Grader 175 0.60 0.59 21 22 2 1 - 6 14 2 - - 

Fork Truck 100 0.30 0.59 36 0 0 0 120 84 192 126 - - 

Forklift 100 0.30 0.59 184 206 350 297 168 54 189 138 14 60 

Generator 40 0.43 0.43 - 36 76 - - 72 96 8 - - 

Grader 300 0.59 0.59 15 37 36 38 21 11 3 12 - - 

High Lift 100 0.59 0.59 24 18 58 48 24 31 72 39 - 24 

Hydroseeder 600 0.59 0.59 15 37 36 38 15 8 - 6 - - 

Light-Duty Vehicle - 0.50 - - - - 6 24 24 - - - - 

Loader 175 0.80 0.21 282 406 253 102 151 167 99 47 9 - 

Man Lift (Fascia) 75 0.30 0.59 - - - - - 9 12 1 - - 
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Equipment/Vehicle Type HP UF LF Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Man Lift 75 0.30 0.59 222 317 555 520 280 147 606 474 14 60 

Motor Grader 175 0.60 0.59 31 34 2 1 2 8 15 1 - - 

Other General Equipment 25 0.59 0.43 - -- - -- - - 36 40 - - 

Paint Truck - 0.80 - 6 20 24 64 2 - - - - - 

Passenger Vehicle - 0.10 - 8,195 13,620 11,444 6,833 5,938 4,143 5,603 5,016 458 264 

Pickup Truck - 0.60 - 100 207 231 65 76 30 60 68 - - 

Pile Driver 175 0.43 0.43 43 89 106 39 56 13 1 1 - - 

Roller 100 0.80 0.59 105 208 222 101 69 22 33 28 - - 

Sheet Piling Equipment 175 0.43 0.43 34 30 76 18 12 - - - - - 

Scraper 600 0.59 0.59 15 37 36 38 12 8 - 6 - - 

Skid Steer Loader 75 0.50 0.21 274 388 330 137 122 102 106 67 7 - 

Survey Crew Trucks - 0.59 - - - - - 12 3 - -- - - 

Tool Truck - 0.80 - 94 242 252 326 202 89 205 160 12 - 

Tower Crane 300 0.50 0.43 4 - - - 16 2 5 - - - 

Tractor Trailer - 0.59 - 3 32 16 10 35 7 - - 10 - 

Tractor Trailer - Delivery - 0.59 - 784 1,202 1,099 775 492 391 764 715 51 36 

Tractor Trailer - Haul-off - 0.50 - 2,642 3,608 2,000 449 428 468 190 - 78 - 

Tractor Trailers Temp Fac. - 0.59 - 3 32 16 10 15 3 - 8 - - 

Trowel Machine 175 0.43 0.59 - 9 19 - - 9 12 1 - - 

Vibratory Compactor 300 0.80 0.59 80 90 25 2 8 24 10 3 - - 

Water Truck - 0.59 - 114 155 75 56 71 68 69 34 3 - 

Note:  HP = Horsepower, UF = Usage Factor, and LF = Load Factor. Load factors and horsepower only apply to off-road construction equipment and therefore are not 
applicable for construction on-road vehicles. 

Source:  CDA. Consolidated by Crawford, Murphy & Tilly, Inc./RCH Group 
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TABLE E-19 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – CO 

 
Equipment 

Grams Per Horsepower-Hour 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Year 
6 

Year 
7 

Year 
8 

Year 
9 

Year 
10 

40-ton Crane 0.22 0.19 0.17 0.16 0.14 0.11 0.08 0.07 0.07 0.06 

90-ton Crane 0.16 0.14 0.12 0.10 0.08 0.06 0.05 0.04 0.03 0.03 

Backhoe 4.65 4.08 3.44 2.68 2.14 1.78 1.55 1.36 1.18 1.02 

Caisson Drilling Rig 1.07 1.00 0.91 0.83 0.76 0.67 0.58 0.48 0.40 0.34 

Concrete/Asphalt Paver 0.21 0.18 0.14 0.10 0.07 0.06 0.05 0.04 0.04 0.03 

Concrete/Asphalt Plant 0.53 0.46 0.39 0.34 0.29 0.24 0.21 0.18 0.14 0.12 

Concrete Breaker 0.29 0.26 0.21 0.18 0.15 0.13 0.11 0.09 0.08 0.07 

Concrete Pump 1.78 1.71 1.67 1.63 1.59 1.56 1.54 1.53 1.52 1.51 

Concrete Saw 0.49 0.42 0.38 0.34 0.32 0.30 0.29 0.28 0.28 0.28 

Concrete/Grout Mixer 1.20 1.12 1.03 0.95 0.87 0.79 0.71 0.63 0.53 0.43 

Dozer 0.23 0.18 0.15 0.12 0.09 0.08 0.07 0.07 0.06 0.05 

Excavator 0.12 0.08 0.07 0.05 0.04 0.03 0.03 0.02 0.02 0.02 

Excavator with Claw 0.12 0.08 0.07 0.05 0.04 0.03 0.03 0.02 0.02 0.02 

Finish Grader 0.22 0.18 0.15 0.11 0.09 0.08 0.07 0.06 0.06 0.05 

Fork Truck 0.17 0.11 0.08 0.06 0.05 0.05 0.05 0.05 0.05 0.05 

Forklift 0.17 0.11 0.08 0.06 0.05 0.05 0.05 0.05 0.05 0.05 

Generator 1.20 1.06 0.96 0.86 0.77 0.71 0.66 0.59 0.52 0.46 

Grader 0.16 0.12 0.09 0.07 0.05 0.04 0.04 0.03 0.03 0.02 

High Lift 0.87 0.75 0.64 0.55 0.47 0.40 0.34 0.28 0.20 0.13 

Hydroseeder 1.45 1.35 1.25 1.16 1.09 1.02 0.95 0.87 0.76 0.65 

Loader 1.96 1.72 1.45 1.14 0.92 0.77 0.67 0.58 0.50 0.43 

Man Lift (Fascia) 0.84 0.72 0.62 0.54 0.47 0.40 0.35 0.30 0.26 0.22 

Man Lift 0.84 0.72 0.62 0.54 0.47 0.40 0.35 0.30 0.26 0.22 

Motor Grader 0.22 0.18 0.15 0.11 0.09 0.08 0.07 0.06 0.06 0.05 

Pile Driver 0.29 0.26 0.21 0.18 0.15 0.13 0.11 0.09 0.08 0.07 

Roller 0.76 0.67 0.58 0.49 0.40 0.26 0.18 0.15 0.13 0.11 

Scraper 0.32 0.27 0.23 0.19 0.16 0.13 0.11 0.09 0.06 0.04 

Sheet Piling Equipment 0.29 0.26 0.21 0.18 0.15 0.13 0.11 0.09 0.08 0.07 

Skid Steer Loader 6.50 6.10 5.69 5.33 4.97 4.59 4.18 3.68 3.08 2.49 

Tower Crane 0.16 0.14 0.12 0.10 0.08 0.06 0.05 0.04 0.03 0.03 

Trowel Machine 0.39 0.33 0.28 0.24 0.21 0.18 0.16 0.14 0.12 0.10 

Vibratory Compactor 0.22 0.19 0.16 0.13 0.09 0.07 0.05 0.04 0.04 0.03 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 
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TABLE E-20 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – VOC 

 
Equipment 

Grams Per Horsepower-Hour 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Year 
6 

Year 
7 

Year 
8 

Year 
9 

Year 
10 

40-ton Crane 0.06 0.05 0.04 0.04 0.03 0.02 0.02 0.01 0.01 0.01 

90-ton Crane 0.05 0.05 0.04 0.03 0.03 0.02 0.02 0.01 0.01 0.01 

Backhoe 0.88 0.76 0.63 0.50 0.40 0.34 0.29 0.26 0.22 0.19 

Caisson Drilling Rig 0.37 0.35 0.32 0.29 0.27 0.24 0.20 0.16 0.13 0.11 

Concrete/Asphalt Paver 0.04 0.04 0.03 0.02 0.02 0.02 0.01 0.01 0.01 0.01 

Concrete/Asphalt Plant 0.11 0.10 0.08 0.07 0.06 0.05 0.04 0.04 0.03 0.03 

Concrete Breaker 0.07 0.06 0.05 0.04 0.03 0.03 0.02 0.02 0.01 0.01 

Concrete Pump 0.44 0.42 0.41 0.40 0.38 0.37 0.37 0.36 0.36 0.36 

Concrete Saw 0.13 0.12 0.11 0.10 0.10 0.10 0.09 0.09 0.09 0.09 

Concrete/Grout Mixer 0.25 0.24 0.22 0.20 0.19 0.17 0.16 0.14 0.12 0.10 

Dozer 0.04 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 

Excavator 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Excavator with Claw 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Finish Grader 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 

Fork Truck 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Forklift 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Generator 0.33 0.30 0.27 0.25 0.22 0.21 0.19 0.17 0.15 0.14 

Grader 0.03 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 

High Lift 0.11 0.09 0.07 0.06 0.05 0.04 0.03 0.03 0.02 0.01 

Hydroseeder 0.24 0.23 0.21 0.19 0.18 0.16 0.15 0.14 0.12 0.10 

Loader 0.65 0.57 0.48 0.37 0.30 0.25 0.21 0.19 0.16 0.14 

Man Lift (Fascia) 0.13 0.12 0.10 0.09 0.08 0.08 0.07 0.06 0.06 0.05 

Man Lift 0.13 0.12 0.10 0.09 0.08 0.08 0.07 0.06 0.06 0.05 

Motor Grader 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 

Pile Driver 0.07 0.06 0.05 0.04 0.03 0.03 0.02 0.02 0.01 0.01 

Roller 0.07 0.06 0.05 0.04 0.03 0.02 0.01 0.01 0.01 0.01 

Scraper 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 0.01 0.01 

Sheet Piling Equipment 0.07 0.06 0.05 0.04 0.03 0.03 0.02 0.02 0.01 0.01 

Skid Steer Loader 1.34 1.24 1.15 1.07 0.99 0.91 0.82 0.72 0.60 0.50 

Tower Crane 0.05 0.05 0.04 0.03 0.03 0.02 0.02 0.01 0.01 0.01 

Trowel Machine 0.10 0.08 0.07 0.06 0.05 0.04 0.04 0.03 0.02 0.02 

Vibratory Compactor 0.05 0.04 0.04 0.03 0.02 0.02 0.01 0.01 0.01 0.01 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 
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TABLE E-21 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – NOX 

 
Equipment 

Grams Per Horsepower-Hour 

Year 
1 

Year 
2 

Year 
3 

Year 
4 

Year 
5 

Year 
6 

Year 
7 

Year 
8 

Year 
9 

Year 
10 

40-ton Crane 0.98 0.86 0.75 0.66 0.51 0.39 0.31 0.27 0.25 0.23 

90-ton Crane 0.68 0.57 0.47 0.39 0.30 0.23 0.19 0.16 0.15 0.14 

Backhoe 4.28 3.82 3.32 2.77 2.38 2.13 1.96 1.82 1.69 1.58 

Caisson Drilling Rig 4.53 4.23 3.89 3.52 3.22 2.82 2.42 1.97 1.64 1.42 

Concrete/Asphalt Paver 0.61 0.53 0.40 0.29 0.24 0.20 0.18 0.16 0.15 0.14 

Concrete/Asphalt Plant 1.92 1.63 1.37 1.19 1.03 0.87 0.75 0.66 0.56 0.48 

Concrete Breaker 1.23 1.08 0.90 0.76 0.64 0.52 0.42 0.34 0.29 0.26 

Concrete Pump 4.02 3.96 3.92 3.89 3.85 3.83 3.81 3.80 3.79 3.78 

Concrete Saw 2.72 2.66 2.62 2.59 2.57 2.55 2.54 2.53 2.53 2.53 

Concrete/Grout Mixer 4.77 4.48 4.17 3.86 3.56 3.26 2.95 2.59 2.16 1.74 

Dozer 0.91 0.69 0.50 0.40 0.33 0.29 0.26 0.23 0.20 0.18 

Excavator 0.37 0.29 0.24 0.20 0.16 0.14 0.13 0.12 0.11 0.11 

Excavator with Claw 0.37 0.29 0.24 0.20 0.16 0.14 0.13 0.12 0.11 0.11 

Finish Grader 0.88 0.66 0.48 0.38 0.32 0.28 0.25 0.22 0.19 0.18 

Fork Truck 0.96 0.90 0.88 0.86 0.86 0.86 0.86 0.86 0.86 0.86 

Forklift 0.96 0.90 0.88 0.86 0.86 0.86 0.86 0.86 0.86 0.86 

Generator 3.67 3.50 3.38 3.24 3.14 3.06 3.00 2.92 2.84 2.77 

Grader 0.51 0.37 0.28 0.24 0.20 0.17 0.16 0.14 0.12 0.12 

High Lift 1.66 1.53 1.42 1.32 1.24 1.17 1.10 1.04 0.98 0.92 

Hydroseeder 3.29 3.10 2.90 2.71 2.56 2.44 2.29 2.10 1.84 1.57 

Loader 3.78 3.28 2.78 2.20 1.80 1.53 1.34 1.19 1.05 0.93 

Man Lift (Fascia) 2.95 2.88 2.81 2.75 2.71 2.67 2.63 2.60 2.58 2.56 

Man Lift 2.95 2.88 2.81 2.75 2.71 2.67 2.63 2.60 2.58 2.56 

Motor Grader 0.88 0.66 0.48 0.38 0.32 0.28 0.25 0.22 0.19 0.18 

Pile Driver 1.23 1.08 0.90 0.76 0.64 0.52 0.42 0.34 0.29 0.26 

Roller 1.58 1.47 1.38 1.27 1.13 1.05 0.97 0.95 0.93 0.91 

Scraper 0.88 0.75 0.63 0.53 0.45 0.38 0.32 0.26 0.20 0.16 

Sheet Piling Equipment 1.23 1.08 0.90 0.76 0.64 0.52 0.42 0.34 0.29 0.26 

Skid Steer Loader 5.89 5.67 5.45 5.24 5.03 4.82 4.59 4.31 4.00 3.71 

Tower Crane 0.68 0.57 0.47 0.39 0.30 0.23 0.19 0.16 0.15 0.14 

Trowel Machine 1.14 0.97 0.83 0.72 0.63 0.54 0.46 0.40 0.34 0.28 

Vibratory Compactor 0.63 0.53 0.45 0.36 0.27 0.22 0.18 0.16 0.15 0.14 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 
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TABLE E-22 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – SOx 

 
Equipment 

Grams Per Horsepower-Hour 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

40-ton Crane 0.0038 0.0037 0.0037 0.0037 0.0036 0.0036 0.0035 0.0035 0.0035 0.0035 

90-ton Crane 0.0037 0.0037 0.0037 0.0036 0.0036 0.0036 0.0035 0.0035 0.0035 0.0035 

Backhoe 0.0057 0.0056 0.0054 0.0052 0.0051 0.0050 0.0050 0.0049 0.0049 0.0048 

Caisson Drilling Rig 0.0046 0.0046 0.0045 0.0044 0.0043 0.0042 0.0041 0.0040 0.0039 0.0038 

Concrete/Asphalt Paver 0.0037 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 0.0035 

Concrete/Asphalt Plant 0.0041 0.0040 0.0040 0.0039 0.0038 0.0038 0.0037 0.0037 0.0037 0.0036 

Concrete Breaker 0.0039 0.0038 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 

Concrete Pump 0.0054 0.0054 0.0054 0.0054 0.0054 0.0054 0.0054 0.0054 0.0054 0.0054 

Concrete Saw 0.0041 0.0040 0.0040 0.0040 0.0040 0.0039 0.0039 0.0039 0.0039 0.0039 

Concrete/Grout Mixer 0.0047 0.0046 0.0046 0.0045 0.0044 0.0044 0.0043 0.0042 0.0041 0.0039 

Dozer 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 0.0035 

Excavator 0.0036 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 0.0035 0.0035 0.0035 

Excavator with Claw 0.0036 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 0.0035 0.0035 0.0035 

Finish Grader 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 0.0035 

Fork Truck 0.0040 0.0039 0.0039 0.0039 0.0039 0.0039 0.0039 0.0039 0.0039 0.0039 

Forklift 0.0040 0.0039 0.0039 0.0039 0.0039 0.0039 0.0039 0.0039 0.0039 0.0039 

Generator 0.0047 0.0046 0.0045 0.0044 0.0044 0.0043 0.0043 0.0042 0.0041 0.0041 

Grader 0.0037 0.0036 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 0.0035 0.0035 

High Lift 0.0042 0.0042 0.0042 0.0041 0.0041 0.0041 0.0040 0.0040 0.0040 0.0040 

Hydroseeder 0.0044 0.0044 0.0043 0.0043 0.0043 0.0042 0.0042 0.0041 0.0041 0.0040 

Loader 0.0052 0.0050 0.0049 0.0047 0.0046 0.0045 0.0045 0.0044 0.0044 0.0044 

Man Lift (Fascia) 0.0042 0.0041 0.0041 0.0041 0.0040 0.0040 0.0040 0.0040 0.0040 0.0039 

Man Lift 0.0042 0.0041 0.0041 0.0041 0.0040 0.0040 0.0040 0.0040 0.0040 0.0039 

Motor Grader 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 0.0035 

Pile Driver 0.0039 0.0038 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 

Roller 0.0042 0.0042 0.0041 0.0041 0.0040 0.0040 0.0040 0.0040 0.0040 0.0039 

Scraper 0.0038 0.0038 0.0037 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0036 

Sheet Piling Equipment 0.0039 0.0038 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0035 0.0035 

Skid Steer Loader 0.0061 0.0061 0.0060 0.0059 0.0058 0.0057 0.0056 0.0055 0.0053 0.0052 

Tower Crane 0.0037 0.0037 0.0037 0.0036 0.0036 0.0036 0.0035 0.0035 0.0035 0.0035 

Trowel Machine 0.0038 0.0038 0.0038 0.0037 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 

Vibratory Compactor 0.0038 0.0037 0.0037 0.0037 0.0036 0.0036 0.0036 0.0036 0.0036 0.0036 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 
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TABLE E-23 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – PM10 

 
Equipment 

Grams Per Horsepower-Hour 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

40-ton Crane 0.05 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 0.02 

90-ton Crane 0.03 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 

Backhoe 0.70 0.60 0.50 0.40 0.33 0.28 0.24 0.21 0.18 0.16 

Caisson Drilling Rig 0.25 0.24 0.22 0.20 0.18 0.16 0.14 0.11 0.09 0.08 

Concrete/Asphalt Paver 0.04 0.04 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 

Concrete/Asphalt Plant 0.08 0.07 0.06 0.06 0.05 0.04 0.03 0.03 0.03 0.02 

Concrete Breaker 0.07 0.07 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 

Concrete Pump 0.22 0.21 0.20 0.19 0.19 0.18 0.18 0.18 0.17 0.17 

Concrete Saw 0.06 0.05 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.02 

Concrete/Grout Mixer 0.16 0.15 0.14 0.13 0.12 0.11 0.10 0.09 0.07 0.06 

Dozer 0.06 0.05 0.04 0.03 0.02 0.02 0.02 0.02 0.01 0.01 

Excavator 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Excavator with Claw 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Finish Grader 0.06 0.04 0.04 0.03 0.02 0.02 0.02 0.01 0.01 0.01 

Fork Truck 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Forklift 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Generator 0.22 0.19 0.17 0.14 0.12 0.11 0.10 0.09 0.07 0.06 

Grader 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 

High Lift 0.13 0.11 0.09 0.08 0.07 0.06 0.05 0.04 0.03 0.02 

Hydroseeder 0.24 0.22 0.21 0.19 0.17 0.16 0.15 0.14 0.12 0.10 

Loader 0.40 0.35 0.29 0.23 0.19 0.16 0.14 0.12 0.11 0.09 

Man Lift (Fascia) 0.11 0.09 0.08 0.06 0.05 0.05 0.04 0.03 0.03 0.02 

Man Lift 0.11 0.09 0.08 0.06 0.05 0.05 0.04 0.03 0.03 0.02 

Motor Grader 0.06 0.04 0.04 0.03 0.02 0.02 0.02 0.01 0.01 0.01 

Pile Driver 0.07 0.07 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 

Roller 0.11 0.10 0.09 0.08 0.07 0.05 0.03 0.03 0.02 0.02 

Scraper 0.05 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.01 0.01 

Sheet Piling Equipment 0.07 0.07 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 

Skid Steer Loader 1.00 0.93 0.87 0.81 0.75 0.69 0.62 0.54 0.45 0.37 

Tower Crane 0.03 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 

Trowel Machine 0.08 0.07 0.06 0.05 0.05 0.04 0.04 0.03 0.03 0.02 

Vibratory Compactor 0.04 0.04 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 

 
  



Chicago O’Hare International Airport  Final Environmental Assessment 

APPENDIX E E-40                                                              NOVEMBER 2022 

TABLE E-24 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – PM2.5 

 
Equipment 

Grams Per Horsepower-Hour 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

40-ton Crane 0.05 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 0.02 
90-ton Crane 0.03 0.03 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 
Backhoe 0.68 0.59 0.48 0.38 0.32 0.27 0.23 0.21 0.20 0.18 
Caisson Drilling Rig 0.25 0.23 0.21 0.19 0.18 0.15 0.13 0.11 0.11 0.09 
Concrete/Asphalt Paver 0.04 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 
Concrete/Asphalt Plant 0.08 0.07 0.06 0.05 0.05 0.04 0.03 0.03 0.03 0.02 
Concrete Breaker 0.07 0.06 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 
Concrete Pump 0.21 0.20 0.19 0.19 0.18 0.18 0.17 0.18 0.17 0.17 
Concrete Saw 0.06 0.05 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.02 
Concrete/Grout Mixer 0.15 0.14 0.13 0.12 0.11 0.10 0.09 0.09 0.08 0.07 
Dozer 0.05 0.04 0.04 0.03 0.02 0.02 0.02 0.02 0.02 0.01 
Excavator 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Excavator with Claw 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Finish Grader 0.05 0.04 0.04 0.03 0.02 0.02 0.02 0.01 0.01 0.01 
Fork Truck 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Forklift 0.03 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Generator 0.21 0.18 0.16 0.14 0.12 0.11 0.10 0.09 0.08 0.07 
Grader 0.03 0.03 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
High Lift 0.12 0.11 0.09 0.08 0.07 0.06 0.05 0.04 0.04 0.03 
Hydroseeder 0.24 0.22 0.20 0.18 0.17 0.16 0.15 0.14 0.13 0.12 
Loader 0.39 0.34 0.29 0.22 0.18 0.15 0.13 0.12 0.12 0.10 
Man Lift (Fascia) 0.11 0.09 0.08 0.06 0.05 0.04 0.04 0.03 0.03 0.02 
Man Lift 0.11 0.09 0.08 0.06 0.05 0.04 0.04 0.03 0.03 0.02 
Motor Grader 0.05 0.04 0.04 0.03 0.02 0.02 0.02 0.01 0.01 0.01 
Pile Driver 0.07 0.06 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 
Roller 0.11 0.10 0.09 0.08 0.06 0.04 0.03 0.03 0.03 0.02 
Scraper 0.05 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.01 
Sheet Piling Equipment 0.07 0.06 0.05 0.04 0.04 0.03 0.03 0.02 0.02 0.02 
Skid Steer Loader 0.97 0.91 0.84 0.79 0.73 0.67 0.60 0.54 0.52 0.44 
Tower Crane 0.03 0.03 0.02 0.02 0.02 0.01 0.01 0.01 0.01 0.01 
Trowel Machine 0.08 0.07 0.06 0.05 0.05 0.04 0.04 0.03 0.03 0.03 
Vibratory Compactor 0.04 0.04 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.01 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 
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TABLE E-25 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – CO2 

 
Equipment 

Grams Per Horsepower-Hour 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

40-ton Crane 531 531 531 531 531 531 531 531 531 531 

90-ton Crane 531 531 531 531 531 531 531 531 531 531 

Backhoe 693 694 694 695 695 695 695 695 695 695 

Caisson Drilling Rig 530 530 530 530 530 530 530 531 531 531 

Concrete/Asphalt Paver 537 537 537 537 537 537 537 537 537 537 

Concrete/Asphalt Plant 531 531 531 531 531 531 531 531 531 531 

Concrete Breaker 531 531 531 531 531 531 531 531 531 531 

Concrete Pump 589 589 589 589 589 589 589 589 589 589 

Concrete Saw 596 596 596 596 596 596 596 596 596 596 

Concrete/Grout Mixer 530 530 530 530 531 531 531 531 531 531 

Dozer 537 537 537 537 537 537 537 537 537 537 

Excavator 537 537 537 537 537 537 537 537 537 537 

Excavator with Claw 537 537 537 537 537 537 537 537 537 537 

Finish Grader 537 537 537 537 537 537 537 537 537 537 

Fork Truck 596 596 596 596 596 596 596 596 596 596 

Forklift 596 596 596 596 596 596 596 596 596 596 

Generator 589 590 590 590 590 590 590 590 590 590 

Grader 537 537 537 537 537 537 537 537 537 537 

High Lift 596 596 596 596 596 596 596 596 596 596 

Hydroseeder 536 536 536 536 536 536 536 536 536 537 

Loader 625 625 625 625 626 626 626 626 626 626 

Man Lift (Fascia) 596 596 596 596 596 596 596 596 596 596 

Man Lift 596 596 596 596 596 596 596 596 596 596 

Motor Grader 537 537 537 537 537 537 537 537 537 537 

Pile Driver 531 531 531 531 531 531 531 531 531 531 

Roller 596 596 596 596 596 596 596 596 596 596 

Scraper 531 531 531 531 531 531 531 531 531 531 

Sheet Piling Equipment 537 537 537 537 537 537 537 537 537 537 

Skid Steer Loader 692 692 693 693 693 693 694 694 694 695 

Tower Crane 531 531 531 531 531 531 531 531 531 531 

Trowel Machine 537 537 537 537 537 537 537 537 537 537 

Vibratory Compactor 537 537 537 537 537 537 537 537 537 537 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 
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TABLE E-26 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – CH4 

 
Equipment 

Grams Per Horsepower-Hour 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

40-ton Crane 0.005 0.004 0.004 0.003 0.003 0.002 0.001 0.001 0.001 0.001 

90-ton Crane 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001 

Backhoe 0.033 0.030 0.027 0.020 0.015 0.012 0.011 0.010 0.008 0.008 

Caisson Drilling Rig 0.016 0.016 0.015 0.014 0.013 0.012 0.011 0.008 0.006 0.005 

Concrete/Asphalt Paver 0.004 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 

Concrete/Asphalt Plant 0.008 0.007 0.006 0.005 0.005 0.004 0.003 0.003 0.003 0.002 

Concrete Breaker 0.006 0.005 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001 

Concrete Pump 0.033 0.032 0.032 0.032 0.032 0.032 0.031 0.031 0.031 0.031 

Concrete Saw 0.015 0.014 0.014 0.013 0.013 0.013 0.012 0.012 0.012 0.012 

Concrete/Grout Mixer 0.010 0.010 0.010 0.009 0.009 0.008 0.008 0.007 0.005 0.004 

Dozer 0.003 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 

Excavator 0.002 0.002 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 

Excavator with Claw 0.002 0.002 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 

Finish Grader 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Fork Truck 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Forklift 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Generator 0.022 0.021 0.020 0.020 0.019 0.018 0.018 0.017 0.016 0.015 

Grader 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.000 0.000 

High Lift 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Hydroseeder 0.009 0.009 0.009 0.009 0.008 0.008 0.008 0.007 0.006 0.006 

Loader 0.034 0.031 0.026 0.020 0.015 0.012 0.011 0.010 0.009 0.008 

Man Lift (Fascia) 0.012 0.011 0.011 0.011 0.010 0.010 0.010 0.010 0.009 0.009 

Man Lift 0.012 0.011 0.011 0.011 0.010 0.010 0.010 0.010 0.009 0.009 

Motor Grader 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Pile Driver 0.006 0.005 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001 

Roller 0.005 0.005 0.004 0.003 0.002 0.002 0.001 0.001 0.001 0.001 

Scraper 0.006 0.005 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001 

Sheet Piling Equipment 0.003 0.003 0.002 0.002 0.002 0.002 0.001 0.001 0.001 0.001 

Skid Steer Loader 0.038 0.038 0.037 0.036 0.035 0.033 0.032 0.030 0.026 0.022 

Tower Crane 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001 

Trowel Machine 0.006 0.005 0.004 0.004 0.003 0.003 0.003 0.002 0.002 0.001 

Vibratory Compactor 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001 

Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 
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TABLE E-27 
OFF-ROAD CONSTRUCTION EQUIPMENT/VEHICLES EMISSION FACTORS – N2O 

 
Equipment 

Grams Per Horsepower-Hour 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

40-ton Crane - - - - - - - - - - 

90-ton Crane - - - - - - - - - - 

Backhoe - - - - - - - - - - 

Caisson Drilling Rig - - - - - - - - - - 

Concrete/Asphalt Paver - - - - - - - - - - 

Concrete/Asphalt Plant - - - - - - - - - - 

Concrete Breaker - - - - - - - - - - 

Concrete Pump - - - - - - - - - - 

Concrete Saw - - - - - - - - - - 

Concrete/Grout Mixer - - - - - - - - - - 

Dozer - - - - - - - - - - 

Excavator - - - - - - - - - - 

Excavator with Claw - - - - - - - - - - 

Finish Grader - - - - - - - - - - 

Fork Truck - - - - - - - - - - 

Forklift - - - - - - - - - - 

Generator - - - - - - - - - - 

Grader - - - - - - - - - - 

High Lift - - - - - - - - - - 

Hydroseeder - - - - - - - - - - 

Loader - - - - - - - - - - 

Man Lift (Fascia) - - - - - - - - - - 

Man Lift - - - - - - - - - - 

Motor Grader - - - - - - - - - - 

Pile Driver - - - - - - - - - - 

Roller - - - - - - - - - - 

Scraper - - - - - - - - - - 

Sheet Piling Equipment - - - - - - - - - - 

Skid Steer Loader - - - - - - - - - - 

Tower Crane - - - - - - - - - - 

Trowel Machine - - - - - - - - - - 

Vibratory Compactor - - - - - - - - - - 

- designates pollutants for which MOVES does not provide emissions data. 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) and the NONROAD emission factor model 
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TABLE E-28 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – CO 

Equipment 
Speed 
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 1.72 1.57 1.43 1.34 1.25 1.17 1.08 1.00 0.91 0.82 

Concrete Trucks Off-Site 40 0.76 0.70 0.64 0.60 0.56 0.52 0.49 0.45 0.41 0.38 

Dump Truck On-Site 10 1.72 1.57 1.43 1.34 1.25 1.17 1.08 1.00 0.91 0.82 

Dump Truck Off-Site 40 0.76 0.70 0.64 0.60 0.56 0.52 0.49 0.45 0.41 0.38 

Light-Duty Vehicle On-Site 10 4.57 4.31 4.04 3.81 3.58 3.35 3.12 2.89 2.66 2.43 

Light-Duty Vehicle Off-Site 40 2.52 2.39 2.26 2.13 2.01 1.89 1.76 1.64 1.52 1.39 

Paint Truck On-Site 10 1.72 1.57 1.43 1.34 1.25 1.17 1.08 1.00 0.91 0.82 

Paint Truck Off-Site 40 0.76 0.70 0.64 0.60 0.56 0.52 0.49 0.45 0.41 0.38 

Passenger Vehicle On-Site 10 3.56 3.36 3.17 3.00 2.84 2.68 2.52 2.36 2.19 2.03 

Passenger Vehicle Off-Site 40 1.85 1.76 1.66 1.58 1.50 1.42 1.34 1.42 1.17 1.09 

Pickup Truck On-Site 10 4.57 4.31 4.04 3.81 3.58 3.35 3.12 2.89 2.66 2.43 

Pickup Truck Off-Site 40 2.52 2.39 2.26 2.13 2.01 1.89 1.76 1.64 1.52 1.39 

Survey Crew Trucks On-Site 10 4.57 4.31 4.04 3.81 3.58 3.35 3.12 2.89 2.66 2.43 

Survey Crew Trucks Off-Site 40 2.52 2.39 2.26 2.13 2.01 1.89 1.76 1.64 1.52 1.39 

Tool Truck On-Site 10 4.57 4.31 4.04 3.81 3.58 3.35 3.12 2.89 2.66 2.43 

Tool Truck Off-Site 40 2.52 2.39 2.26 2.13 2.01 1.89 1.76 1.64 1.52 1.39 

Tractor Trailer On-Site 10 2.21 2.04 1.87 1.75 1.62 1.50 1.37 1.24 1.12 0.99 

Tractor Trailer Off-Site 40 0.96 0.89 0.82 0.77 0.71 0.66 0.60 0.55 0.50 0.44 

Water Truck On-Site 10 1.72 1.57 1.43 1.34 1.25 1.17 1.08 1.00 0.91 0.82 

Water Truck Off-Site 40 0.76 0.70 0.64 0.60 0.56 0.52 0.49 0.45 0.41 0.38 
Note:  MPH = Miles per hour   
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) 
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TABLE E-29 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – VOC 

Equipment 
Speed 
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 0.58 0.52 0.46 0.42 0.38 0.34 0.31 0.27 0.23 0.19 

Concrete Trucks Off-Site 40 0.19 0.17 0.15 0.14 0.12 0.11 0.10 0.09 0.07 0.06 

Dump Truck On-Site 10 0.58 0.52 0.46 0.42 0.38 0.34 0.31 0.27 0.23 0.19 

Dump Truck Off-Site 40 0.19 0.17 0.15 0.14 0.12 0.11 0.10 0.09 0.07 0.06 

Light-Duty Vehicle On-Site 10 0.12 0.11 0.10 0.09 0.09 0.08 0.08 0.07 0.07 0.06 

Light-Duty Vehicle Off-Site 40 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.02 

Paint Truck On-Site 10 0.58 0.52 0.46 0.42 0.38 0.34 0.31 0.27 0.23 0.19 

Paint Truck Off-Site 40 0.19 0.17 0.15 0.14 0.12 0.11 0.10 0.09 0.07 0.06 

Passenger Vehicle On-Site 10 0.10 0.09 0.08 0.08 0.08 0.07 0.07 0.07 0.06 0.06 

Passenger Vehicle Off-Site 40 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.03 0.02 0.02 

Pickup Truck On-Site 10 0.12 0.11 0.10 0.09 0.09 0.08 0.08 0.07 0.07 0.06 

Pickup Truck Off-Site 40 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.02 

Survey Crew Trucks On-Site 10 0.12 0.11 0.10 0.09 0.09 0.08 0.08 0.07 0.07 0.06 

Survey Crew Trucks Off-Site 40 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.02 

Tool Truck On-Site 10 0.12 0.11 0.10 0.09 0.09 0.08 0.08 0.07 0.07 0.06 

Tool Truck Off-Site 40 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.02 

Tractor Trailer On-Site 10 0.53 0.50 0.46 0.43 0.40 0.36 0.33 0.29 0.26 0.22 

Tractor Trailer Off-Site 40 0.17 0.16 0.15 0.13 0.12 0.11 0.10 0.09 0.08 0.07 

Water Truck On-Site 10 0.58 0.52 0.46 0.42 0.38 0.34 0.31 0.27 0.23 0.19 

Water Truck Off-Site 40 0.19 0.17 0.15 0.14 0.12 0.11 0.10 0.09 0.07 0.06 
Note:  MPH = Miles per hour 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) 
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TABLE E-30 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – NOX 

Equipment 
Speed  
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 4.39 3.95 3.50 3.28 3.06 2.84 2.63 2.41 2.19 1.97 

Concrete Trucks Off-Site 40 1.78 1.60 1.42 1.33 1.24 1.15 1.06 0.97 0.88 0.80 

Dump Truck On-Site 10 4.39 3.95 3.50 3.28 3.06 2.84 2.63 2.41 2.19 1.97 

Dump Truck Off-Site 40 1.78 1.60 1.42 1.33 1.24 1.15 1.06 0.97 0.88 0.80 

Light-Duty Vehicle On-Site 10 0.26 0.22 0.19 0.18 0.16 0.15 0.13 0.11 0.10 0.08 

Light-Duty Vehicle Off-Site 40 0.19 0.17 0.15 0.14 0.13 0.12 0.11 0.09 0.08 0.07 

Paint Truck On-Site 10 4.39 3.95 3.50 3.28 3.06 2.84 2.63 2.41 2.19 1.97 

Paint Truck Off-Site 40 1.78 1.60 1.42 1.33 1.24 1.15 1.06 0.97 0.88 0.80 

Passenger Vehicle On-Site 10 0.17 0.15 0.12 0.11 0.10 0.09 0.08 0.07 0.06 0.05 

Passenger Vehicle Off-Site 40 0.13 0.11 0.09 0.09 0.08 0.07 0.07 0.07 0.05 0.04 

Pickup Truck On-Site 10 0.26 0.22 0.19 0.18 0.16 0.15 0.13 0.11 0.10 0.08 

Pickup Truck Off-Site 40 0.19 0.17 0.15 0.14 0.13 0.12 0.11 0.09 0.08 0.07 

Survey Crew Trucks On-Site 10 0.26 0.22 0.19 0.18 0.16 0.15 0.13 0.11 0.10 0.08 

Survey Crew Trucks Off-Site 40 0.19 0.17 0.15 0.14 0.13 0.12 0.11 0.09 0.08 0.07 

Tool Truck On-Site 10 0.26 0.22 0.19 0.18 0.16 0.15 0.13 0.11 0.10 0.08 

Tool Truck Off-Site 40 0.19 0.17 0.15 0.14 0.13 0.12 0.11 0.09 0.08 0.07 

Tractor Trailer On-Site 10 6.59 5.98 5.37 5.07 4.77 4.47 4.17 3.88 3.58 3.28 

Tractor Trailer Off-Site 40 3.55 3.19 2.84 2.66 2.49 2.32 2.14 1.97 1.79 1.62 

Water Truck On-Site 10 4.39 3.95 3.50 3.28 3.06 2.84 2.63 2.41 2.19 1.97 

Water Truck Off-Site 40 1.78 1.60 1.42 1.33 1.24 1.15 1.06 0.97 0.88 0.80 

Note:  MPH = Miles per hour 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) 
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TABLE E-31 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – SOX 

Equipment 
Speed  
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 0.019 0.019 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Concrete Trucks Off-Site 40 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Dump Truck On-Site 10 0.019 0.019 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Dump Truck Off-Site 40 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Light-Duty Vehicle On-Site 10 0.005 0.005 0.005 0.005 0.005 0.004 0.004 0.004 0.004 0.004 

Light-Duty Vehicle Off-Site 40 0.003 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Paint Truck On-Site 10 0.019 0.019 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Paint Truck Off-Site 40 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Passenger Vehicle On-Site 10 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.003 0.003 0.003 

Passenger Vehicle Off-Site 40 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Pickup Truck On-Site 10 0.005 0.005 0.005 0.005 0.005 0.004 0.004 0.004 0.004 0.004 

Pickup Truck Off-Site 40 0.003 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Survey Crew Trucks On-Site 10 0.005 0.005 0.005 0.005 0.005 0.004 0.004 0.004 0.004 0.004 

Survey Crew Trucks Off-Site 40 0.003 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Tool Truck On-Site 10 0.005 0.005 0.005 0.005 0.005 0.004 0.004 0.004 0.004 0.004 

Tool Truck Off-Site 40 0.003 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Tractor Trailer On-Site 10 0.024 0.024 0.024 0.024 0.024 0.024 0.024 0.023 0.023 0.023 

Tractor Trailer Off-Site 40 0.014 0.014 0.014 0.014 0.014 0.014 0.014 0.013 0.013 0.013 

Water Truck On-Site 10 0.019 0.019 0.018 0.018 0.018 0.018 0.018 0.018 0.018 0.018 

Water Truck Off-Site 40 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Note:  MPH = Miles per hour 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) 
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TABLE E-32 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – PM10 

Equipment 
Speed 
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 0.87 0.84 0.81 0.79 0.78 0.76 0.74 0.72 0.70 0.69 

Concrete Trucks Off-Site 40 0.20 0.19 0.18 0.17 0.16 0.16 0.15 0.15 0.14 0.13 

Dump Truck On-Site 10 0.87 0.84 0.81 0.79 0.78 0.76 0.74 0.72 0.70 0.69 

Dump Truck Off-Site 40 0.20 0.19 0.18 0.17 0.16 0.16 0.15 0.15 0.14 0.13 

Light-Duty Vehicle On-Site 10 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

Light-Duty Vehicle Off-Site 40 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

Paint Truck On-Site 10 0.87 0.84 0.81 0.79 0.78 0.76 0.74 0.72 0.70 0.69 

Paint Truck Off-Site 40 0.20 0.19 0.18 0.17 0.16 0.16 0.15 0.15 0.14 0.13 

Passenger Vehicle On-Site 10 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12 

Passenger Vehicle Off-Site 40 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

Pickup Truck On-Site 10 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

Pickup Truck Off-Site 40 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

Survey Crew Trucks On-Site 10 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

Survey Crew Trucks Off-Site 40 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

Tool Truck On-Site 10 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

Tool Truck Off-Site 40 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 

Tractor Trailer On-Site 10 1.42 1.39 1.36 1.34 1.31 1.29 1.26 1.24 1.22 1.19 

Tractor Trailer Off-Site 40 0.31 0.30 0.29 0.28 0.26 0.25 0.24 0.23 0.22 0.21 

Water Truck On-Site 10 0.87 0.84 0.81 0.79 0.78 0.76 0.74 0.72 0.70 0.69 

Water Truck Off-Site 40 0.20 0.19 0.18 0.17 0.16 0.16 0.15 0.15 0.14 0.13 
Note:  MPH = Miles per hour 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) 
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TABLE E-33 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – PM2.5 

Equipment 
Speed 
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 0.29 0.27 0.24 0.23 0.21 0.19 0.18 0.16 0.15 0.13 

Concrete Trucks Off-Site 40 0.09 0.08 0.08 0.07 0.06 0.06 0.05 0.05 0.04 0.03 

Dump Truck On-Site 10 0.29 0.27 0.24 0.23 0.21 0.19 0.18 0.16 0.15 0.13 

Dump Truck Off-Site 40 0.09 0.08 0.08 0.07 0.06 0.06 0.05 0.05 0.04 0.03 

Light-Duty Vehicle On-Site 10 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

Light-Duty Vehicle Off-Site 40 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Paint Truck On-Site 10 0.29 0.27 0.24 0.23 0.21 0.19 0.18 0.16 0.15 0.13 

Paint Truck Off-Site 40 0.09 0.08 0.08 0.07 0.06 0.06 0.05 0.05 0.04 0.03 

Passenger Vehicle On-Site 10 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

Passenger Vehicle Off-Site 40 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Pickup Truck On-Site 10 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

Pickup Truck Off-Site 40 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Survey Crew Trucks On-Site 10 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

Survey Crew Trucks Off-Site 40 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Tool Truck On-Site 10 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

Tool Truck Off-Site 40 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

Tractor Trailer On-Site 10 0.43 0.41 0.38 0.36 0.34 0.32 0.29 0.27 0.25 0.23 

Tractor Trailer Off-Site 40 0.16 0.15 0.13 0.12 0.11 0.10 0.09 0.08 0.07 0.06 

Water Truck On-Site 10 0.29 0.27 0.24 0.23 0.21 0.19 0.18 0.16 0.15 0.13 

Water Truck Off-Site 40 0.09 0.08 0.08 0.07 0.06 0.06 0.05 0.05 0.04 0.03 

Note:  MPH = Miles per hour 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) 
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TABLE E-34 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – CO2 

Equipment 
Speed 
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 589 589 589 589 589 589 589 589 589 589 

Concrete Trucks Off-Site 40 2,219 2,206 2,193 2,185 2,177 2,169 2,161 2,153 2,145 2,177 

Dump Truck On-Site 10 2,219 2,206 2,193 2,185 2,177 2,169 2,161 2,153 2,145 2,177 

Dump Truck Off-Site 40 948 942 937 934 930 927 923 920 916 930 

Light-Duty Vehicle On-Site 10 771 746 721 700 679 658 637 616 594 679 

Light-Duty Vehicle Off-Site 40 386 373 361 350 340 329 319 308 298 340 

Paint Truck On-Site 10 2,219 2,206 2,193 2,185 2,177 2,169 2,161 2,153 2,145 2,177 

Paint Truck Off-Site 40 948 942 937 934 930 927 923 920 916 930 

Passenger Vehicle On-Site 10 642 622 601 584 566 549 532 514 497 566 

Passenger Vehicle Off-Site 40 314 304 294 286 277 269 260 271 243 277 

Pickup Truck On-Site 10 771 746 721 700 679 658 637 616 594 679 

Pickup Truck Off-Site 40 386 373 361 350 340 329 319 308 298 340 

Survey Crew Trucks On-Site 10 771 746 721 700 679 658 637 616 594 679 

Survey Crew Trucks Off-Site 40 386 373 361 350 340 329 319 308 298 340 

Tool Truck On-Site 10 771 746 721 700 679 658 637 616 594 679 

Tool Truck Off-Site 40 386 373 361 350 340 329 319 308 298 340 

Tractor Trailer On-Site 10 2,859 2,850 2,841 2,834 2,827 2,820 2,814 2,807 2,800 2,827 

Tractor Trailer Off-Site 40 1,649 1,643 1,637 1,631 1,626 1,621 1,615 1,610 1,605 1,626 

Water Truck On-Site 10 2,219 2,206 2,193 2,185 2,177 2,169 2,161 2,153 2,145 2,177 

Water Truck Off-Site 40 948 942 937 934 930 927 923 920 916 930 
Note:  MPH = Miles per hour 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) 
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TABLE E-35 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – CH4 

Equipment 
Speed 
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 0.15 0.14 0.14 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

Concrete Trucks Off-Site 40 0.047 0.046 0.046 0.047 0.047 0.047 0.048 0.048 0.048 0.047 

Dump Truck On-Site 10 0.15 0.14 0.14 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

Dump Truck Off-Site 40 0.047 0.046 0.046 0.047 0.047 0.047 0.048 0.048 0.048 0.047 

Light-Duty Vehicle On-Site 10 0.006 0.006 0.006 0.005 0.005 0.005 0.005 0.004 0.004 0.005 

Light-Duty Vehicle Off-Site 40 0.004 0.004 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

Paint Truck On-Site 10 0.15 0.14 0.14 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

Paint Truck Off-Site 40 0.047 0.046 0.046 0.047 0.047 0.047 0.048 0.048 0.048 0.047 

Passenger Vehicle On-Site 10 0.004 0.004 0.004 0.004 0.003 0.003 0.003 0.003 0.003 0.003 

Passenger Vehicle Off-Site 40 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Pickup Truck On-Site 10 0.006 0.006 0.006 0.005 0.005 0.005 0.005 0.004 0.004 0.005 

Pickup Truck Off-Site 40 0.004 0.004 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

Survey Crew Trucks On-Site 10 0.006 0.006 0.006 0.005 0.005 0.005 0.005 0.004 0.004 0.005 

Survey Crew Trucks Off-Site 40 0.004 0.004 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

Tool Truck On-Site 10 0.006 0.006 0.006 0.005 0.005 0.005 0.005 0.004 0.004 0.005 

Tool Truck Off-Site 40 0.004 0.004 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

Tractor Trailer On-Site 10 0.15 0.15 0.15 0.15 0.15 0.16 0.16 0.16 0.16 0.15 

Tractor Trailer Off-Site 40 0.043 0.043 0.043 0.044 0.044 0.045 0.045 0.046 0.046 0.044 

Water Truck On-Site 10 0.15 0.14 0.14 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

Water Truck Off-Site 40 0.047 0.046 0.046 0.047 0.047 0.047 0.048 0.048 0.048 0.047 
Note:  MPH = Miles per hour 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES, Version 2014b) 
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TABLE E-36 
ON-ROAD CONSTRUCTION VEHICLES EMISSION FACTORS – N2O 

Equipment 
Speed 
(MPH) 

Grams Per Mile 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Concrete Trucks On-Site 10 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Concrete Trucks Off-Site 40 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Dump Truck On-Site 10 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Dump Truck Off-Site 40 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Light-Duty Vehicle On-Site 10 0.007 0.007 0.006 0.006 0.006 0.006 0.005 0.005 0.005 0.006 

Light-Duty Vehicle Off-Site 40 0.002 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Paint Truck On-Site 10 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Paint Truck Off-Site 40 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Passenger Vehicle On-Site 10 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.004 0.004 0.005 

Passenger Vehicle Off-Site 40 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Pickup Truck On-Site 10 0.007 0.007 0.006 0.006 0.006 0.006 0.005 0.005 0.005 0.006 

Pickup Truck Off-Site 40 0.002 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Survey Crew Trucks On-Site 10 0.007 0.007 0.006 0.006 0.006 0.006 0.005 0.005 0.005 0.006 

Survey Crew Trucks Off-Site 40 0.002 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Tool Truck On-Site 10 0.007 0.007 0.006 0.006 0.006 0.006 0.005 0.005 0.005 0.006 

Tool Truck Off-Site 40 0.002 0.002 0.002 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Tractor Trailer On-Site 10 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Tractor Trailer Off-Site 40 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Water Truck On-Site 10 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

Water Truck Off-Site 40 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 
Note:  MPH = Miles per hour 
Source:  USEPA, Motor Vehicle Emissions Simulator (MOVES), Version 2014b) 
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E.1.2 Macroscale Dispersion Analysis  

Dispersion is the process by which atmospheric pollutants spread due to wind and vertical stability. The 
base data for this type of analysis is emissions inventories (Section E.1.1). A dispersion model uses an 
emissions inventory to estimate concentrations of pollutants at specific locations. Dispersion models use 
hourly average meteorological data, terrain elevation data, and source emission release characteristics to 
compute downwind pollutant concentrations over periods that can range from one hour to one year. 

The dispersion model used for the air quality analysis, USEPA’s AERMOD (Version 19191), is state-of-the-
art.16,17  Given the accuracy of the input data, the model results offer the best available estimates with which 
to predict ambient concentrations of air pollutants. AERMOD simulates point, area, volume, and line 
emissions sources. AERMOD was executed using regulatory default options for stack-tip downwash, 
buoyancy-induced dispersion, and final plume rise, default wind speed profile categories, default potential 
temperature gradients, and—except for an analysis that was performed to convert predicted concentrations 
of NOx to concentrations of NO2 (see Section E.1.2.5)—no pollutant decay. 

E.1.2.1 Meteorological Data  

Surface data from O’Hare and upper-air meteorological conditions from Peoria, Illinois were used in 
AERMOD. The meteorological data used in the evaluation was obtained from the National Climatic Data 
Center. The dispersion modeling analysis used actual hour-of-day meteorological data collected at O’Hare 
by the National Weather Service for the most recent three-year period for which data was available (2016 
through 2018). As part of the meteorological data processing, USEPA’s AERSURFACE was used to 
determine the surface characteristics for input to AERMET, AERMOD’s meteorological processor.18 Figure 
E-2 displays the wind rose for this period. As shown, the wind direction is predominantly from the south, 
southwest, west, and northeast sectors with a low frequency (two percent) of calm wind speed conditions. 
The figure shows the percentage of the year in which wind flows from a particular direction (e.g., for the 
evaluated period, the wind blew from the northeast 7.08 percent of the time)  

To determine the year of meteorological data that would result in the greatest predicted pollutant 
concentrations, a screening analysis was performed. Because it was anticipated that the predicted 
concentrations of NO2 would be closest to the National Ambient Air Quality Standard (NAAQS), the 
screening analysis was performed for one-hour and annual NO2 concentrations. The meteorological year 
resulting in the highest one-hour and annual NO2 concentrations was 2017. This year was used to evaluate 
all pollutants and averaging periods for Existing, Interim, and Build Out Conditions.19 

 
16 USEPA Preferred/Recommended Models, AERMOD Modeling System, 

http://www.epa.gov/ttn/scram/dispersion_prefrec.htm#aermod 
16 Title 40 CFR Part 51, Revision to the Guideline on Air Quality Models: Adoption of a Preferred General Purpose (Flat and 

Complex Terrain) Dispersion Model and Other Revisions; Final Rule, http://www.epa.gov/ttn/scram/guidance/guide/appw_05.pdf 
18 AERMOD is more sensitive to surface roughness, which tends to be higher in urban environments due to greater obstructions 

and thus greater turbulence. Bowen ratio has little effect on the AERMOD results, while albedo can alter results slightly. Higher 
surface roughness lengths may produce lower concentrations for surface-based emissions but higher concentrations for elevated 
emission sources. 

19 The emission distribution for NOx resembles the emission distributions for CO, SO2, PM10, and PM2.5 because most of the 
emissions result from aircraft and the temporal operational profiles for aircraft are the same regardless of pollutant. The one-hour 
and annual NO2 concentration is worst-case for the same meteorological year. As such, the worst-case concentrations of CO, 
SO2, PM10, and PM2.5 for both short- and long-term averaging periods occur in the same year. Of note, based on experience, the 
percentage of the airport/project contribution to the total concentration (airport/project plus background) are highest for NO2 and 
the closest to the NAAQS compared to the other pollutants. Therefore, it is unlikely that using a different year of meteorological 
data would substantially change the resulting conclusions for CO, SO2, PM10, or PM2.5. 

http://www.epa.gov/ttn/scram/dispersion_prefrec.htm#aermod
http://www.epa.gov/ttn/scram/guidance/guide/appw_05.pdf
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FIGURE E-2 
WIND ROSE FOR O’HARE FROM 2016 THROUGH 2018 

 
Source:  National Climatic Data Center, 2019 

E.1.2.2 Atmospheric Mixing Height  

The term “atmospheric mixing height” generally describes the height above ground level where the mixing 
of most air pollutants in the ambient (i.e., outdoor) air occurs. Within the atmosphere, this height is 
determined by an assortment of environmental factors, including temperature, humidity, solar radiation, 
wind speed, and topographic features on the ground (i.e., valleys, mountains, water bodies, etc.). The 
atmospheric mixing height is dynamic and moves up or down both spatially and temporally throughout 
the day, season, and year with corresponding changes in these abovementioned factors. The mixing height 
(i.e., the top of the layer of unstable or neutral air aboveground) determines the limits of vertical transport 



Chicago O’Hare International Airport  Final Environmental Assessment 

APPENDIX E E-55 NOVEMBER 2022 

and diffusion of pollutants. Based on available data for the nearest upper air station (Peoria, Illinois), a 
mixing height of 2,510 feet was used for the air quality analysis.20 

E.1.2.3 Receptors  

Pollutant concentrations were predicted at publicly accessible locations and along the airport property line 
at approximate intervals of 10 degrees. On-airport receptors were located at terminal curbsides, public and 
employee parking facilities, and other areas where the public has/would have reasonable access. Pollutant 
concentrations were also predicted at off-airport receptors. The selection of locations for off-airport 
receptors considered locations at which the public has/will have reasonable access, areas in which 
dominant emission sources are in proximity (i.e., at the end of a runway), model limitations, and 
professional judgment.21 The height of each receptor was assumed to be 1.8 meters aboveground (i.e., 
breathing height), consistent with USEPA modelling guidance. Table E-37 and Figure E-3 briefly describe 
and illustrate the receptor locations evaluated in the macroscale dispersion modeling analysis. 

TABLE E-37 
MACROSCALE DISPERSION ANALYSIS RECEPTOR LOCATIONS 

Receptor ID Receptor Description Receptor ID Receptor Description 

R01A Terminal 1 Curbside (Lower) 26 Property Line (255º -RW10L) 

R01B Terminal 1 Curbside (Upper) 27 Property Line (260º) 

R02A Terminal 2 Curbside (Lower) 28 Property Line (275º - RW9R) 

R02B Terminal 2 Curbside (Upper) 29 Property Line (285º - RW9C) 

R03A Terminal 3 Curbside (Lower) 30 Property Line (300º - RW15) 

R03B Terminal 3 Curbside (Upper) 31 Property Line (310º - RW9L) 

R05 Hilton Hotel Curbside 32 Touhy and Elmhurst Intersection (315º) 

R06A Terminal 5 Curbside (Lower) 33 Property Line (325º) 

R06B Terminal 5 Curbside (Upper) 34 Touhy and Mt. Prospect Intersection (335º) 

1 Property Line (5º) 35 Property Line (345º) 

2 Property Line (15º) 36 Property Line (355º) 

3 Property Line (25º - RW27R) 37 Touhy and Wolf Intersection (355º) 

4 Mannheim and Higgins Intersection (35º) 38 Northeast Residence 

5 Mannheim and Zemke Intersection (45º) 39 North Residence 

6 Property Line (55º) 40 Northwest Residence 

7 Property Line (65º - RW27C) 41 Southwest Residence 

8 Property Line (75º) 42 Southwest Residence 

9 Property Line (85º - RW27L) 43 South Residence 

10 Property Line (95º) 44 Southeast Residence 

 
20 Mixing Heights, Wind Speed, and Potential for Urban Air Pollution throughout the Contiguous United States, USEPA, January 

1972 
21 The term receptor generically describes outdoor land uses or activities, which it can be reasonably expected that the public 

occupy for a period ranging from one hour to one year. 
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Receptor ID Receptor Description Receptor ID Receptor Description 

11 Property Line (105º) 45 East Residence 

12 Property Line (115º - RW28R) 46 East Residence 

13 Mannheim and Lawrence Intersection 
(125º) IEPA Monitoring Station (RW28C) 47 PP1, Elk Grove 

14 Property Line (135º) 48 Sunset Park, Rosemont 

15 Mannheim and Irving Park Intersection 
(145º) 49 Robinson Woods South, Cook County 

16 Property Line (155º - RW28L) 50 Donald Stephens Park North, Cook County 

17 Property Line (165º) 51 Burgermeister Park, Rosemont 

18 Property Line (175º) 52 Margaret J. Lange Park, Rosemont 

19 Property Line (185º) 53 Donald Stephens Athletic Complex, Cook 
County 

20 Property Line (195º) 54 Dooley Memorial Park, Schiller Park 

21 Property Line (205º) 55 Catherine Chevalier Woods, Cook County 

22 Property Line (215º) 56 Chippewa Woods, Cook County 

23 Property Line (225º - RW10R) 57 Redmond Park Recreational Complex, 
Bensenville 

24 York and Irving Park Intersection (235º) 58 Mohawk Park, Bensenville 

25 Property Line (245º -RW10C) WESF Western Employee Screening Facility (Build 
Out Proposed Action only) 

Source:  Crawford, Murphy & Tilly, Inc./RCH Group, August 2019 
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FIGURE E-3 
MACROSCALE DISPERSION ANALYSIS RECEPTOR LOCATIONS 

 
  

Source:  Crawford, Murphy & Tilly, Inc./RCH Group, August 2019 
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E.1.2.4 Background Concentrations 

The dispersion modeling provides predicted pollutant concentrations due to emissions from airport 
sources and the modeled surrounding roadway network. To account for emissions generated by other 
sources, background concentrations were added to the model results. The background concentrations for 
CO, SO2, PM10, and PM2.5 were derived from existing air monitoring data from IEPA’s Northbrook 
monitoring station using measured data for 2016 through 2018. Because the IEPA discontinued measuring 
NO2 at the Northbrook station in 2016, background concentrations of this pollutant were obtained from an 
air monitoring station in the City of Nilwood, per discussions with USEPA (see Attachment E-1 of this 
appendix). 

For the analysis of CO, three-hour SO2, annual NO2, and 24-hour PM10, the background concentrations 
represent the highest (i.e., maximum) measured levels during the three-year period. The background 
values for one-hour NO2, one-hour SO2, and 24-hour PM2.5 are not the highest measured levels because the 
standards for these pollutants are based on 99th, 98th, and 98th percentile values, respectively. Notably, use 
of the historical measured values results in conservatively high estimates of future pollutant concentrations 
due to the downward trend in regional pollutant concentrations. The background concentrations used in 
the macroscale dispersion analysis are provided in Table E-38. 

TABLE E-38 
BACKGROUND CONCENTRATIONS 

Pollutant Averaging Time Station Selected Note Background Concentration 

CO 
1-hour Northbrook (a) 1.41 ppm (1,606 µg/m3) 

8-hour Northbrook (a) 1.10 ppm (1,222 µg/m3) 

SO2 
1-hour Northbrook (b) 0.0034 ppm (8.89 µg/m3) 

3-hour Northbrook (a) 0.0046 ppm (12.0 µg/m3) 

NO2 
1-hour Nilwood (e) 0.015 ppm (28.6 µg/m3) 

Annual Nilwood (f) 0.002 ppm (4.5 µg/m3) 

PM10 
24-hour Northbrook (a) 53.0 µg/m3 

Annual Northbrook (a) 15.7 µg/m3 

PM2.5 
24-hour Northbrook (c) 20.7 µg/m3 

Annual Northbrook (d) 8.30 µg/m3 

Notes: ppm - parts per million 
 µg/m3 - micrograms per cubic meter 
                a) Highest value for 2016, 2017, and 2018 

(a) b) Average of the 99th percentile values for 2016, 2017, and 2018 
(b) c) Average of the 98th percentile values for 2016, 2017, and 2018 
(c) d) Average value for 2016, 2017, and 2018 
(d) e) Average of the 98th percentile values for 2018 

 f) Average value for 2018 
Source:  USEPA, Office of Air Quality Planning and Standards, AIRData – Monitor Values Reports, 
https://www.epa.gov/outdoor-air-quality-data/interactive-map-air-quality- monitors and IEPA, Annual Air Quality Reports, 
https://www2.illinois.gov/epa/topics/air-quality/air-quality- reports/Pages/default.aspx 

 

Using background concentrations without regard to the hour of the day, day of the week, or month of the 
year during which the highest modeled pollutant concentration occurs results in conservatively high 
estimates of pollutant concentrations. As stated previously, it was anticipated that predicted concentrations 

https://www.epa.gov/outdoor-air-quality-data/interactive-map-air-quality-%09monitors
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of NO2 would be closest to the NAAQS. Therefore, following USEPA guidance, temporal background 
concentrations were derived for this pollutant and averaging time.22 As shown in Table E-39, the derived 
one-hour NO2 background concentrations vary by season and by time of day, with a tendency for higher 
concentrations during spring and fall and morning and evening periods. 

TABLE E-39 
ONE-HOUR NO2 TEMPORAL BACKGROUND CONCENTRATIONS  

Hour 

Background Concentrations (µg/m3) 

Winter Spring Summer Fall Annual 

1 12.6 13.5 12.6 12.8 13.7 

2 23.1 17.3 16.0 14.7 17.3 

3 18.6 21.6 15.2 17.7 20.7 

4 16.9 20.3 15.2 13.5 16.9 

5 16.5 19.7 11.3 16.7 18.8 

6 14.9 17.3 13.7 15.0 17.1 

7 14.9 14.3 12.6 18.2 14.9 

8 13.2 12.4 10.2 13.5 13.5 

9 12.8 10.2 6.2 12.2 12.2 

10 10.5 10.3 8.5 9.0 10.5 

11 10.0 9.2 4.7 8.1 9.6 

12 10.0 9.0 6.0 10.5 9.8 

13 10.0 8.8 4.5 8.1 9.0 

14 9.6 7.9 3.9 10.2 9.4 

15 12.6 8.3 3.9 10.5 10.7 

16 11.5 8.3 4.5 9.8 10.0 

17 14.1 9.8 4.9 13.7 13.4 

18 16.0 10.2 9.0 14.3 14.1 

19 13.0 24.8 13.4 15.0 16.4 

20 13.9 19.7 14.5 15.6 17.3 

21 16.9 22.9 14.9 16.4 19.2 

22 17.9 22.4 17.5 13.5 18.2 

23 15.8 19.7 21.3 15.2 19.4 

24 19.7 17.5 22.6 14.7 21.8 

 
22  Additional Clarification Regarding Application of Appendix W Modeling Guidance for the one-hour NO2 National Ambient Air 

Quality Standard, March 1, 2011 (https://www.epa.gov/sites/production/files/2015-07/documents/appwno2_2.pdf) and 
Clarification on the Use of AERMOD Dispersion Modeling for Demonstrating Compliance with the NO2 National Ambient Air 
Quality Standard, September 30, 2014 (https://www.epa.gov/sites/default/files/2020-10/documents/no2_clarification_memo-
20140930.pdf) 

https://www.epa.gov/sites/production/files/2015-07/documents/appwno2_2.pdf
https://www.epa.gov/sites/default/files/2020-10/documents/no2_clarification_memo-20140930.pdf
https://www.epa.gov/sites/default/files/2020-10/documents/no2_clarification_memo-20140930.pdf
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Hour 

Background Concentrations (µg/m3) 

Winter Spring Summer Fall Annual 

Notes: 98th percentile value for data for 2018 
Source:  USEPA, Office of Air Quality Planning and Standards, AIRData – Monitor Values Reports, 

https://www.epa.gov/outdoor-air-quality-data/interactive-map-air-quality-monitors and IEPA, Annual Air Quality 
Reports, https://www2.illinois.gov/epa/topics/air-quality/air-quality-reports/Pages/default.aspx 

E.1.2.5 Conversion of NOx to NO2  

AEDT provides dispersion results for NOx. For comparison to the NAAQS, modeled NOx concentrations 
were converted to NO2 concentrations. Prior to and while preparing the air quality analysis for the EA, the 
IEPA and the USEPA were provided an Air Quality Modeling Protocol (see Attachment E-1 of this 
appendix). The Protocol details the analysis that was performed to confirm the best available method of 
converting one-hour NOx to one-hour NO2. 

E.1.2.6 Dispersion Coefficient 

When executing AERMOD, the selection of a dispersion coefficient is based on the land use within three 
kilometers of the source. This land use typing is based on a classification model defined by Auer 23 using 
pertinent U.S. Geological Survey 1:24,000 scale topographic maps of the area. If the Auer land use types of 
heavy industrial, light-to-moderate industrial, commercial, and compact residential account for 50 percent or 
more of the total area, the USEPA Guideline on Air Quality Models24 recommends using urban dispersion 
coefficients; otherwise, using the appropriate rural coefficients is advised. O’Hare is in an urban area and the 
immediate area is characterized by large areas of pavement, low buildings, and open space. Therefore, urban 
dispersion coefficients were used for the air quality analysis. 

E.1.2.7 Airfield Capacity and Operating Configurations 

In AEDT, the capacity of the airfield, which can affect emissions via ground travel delay, is defined as the 
highest number of hourly departures, which can occur during the peak hour of arrivals and the highest 
number of hourly arrivals, which can occur during the peak hour of departures. Airfield capacity values 
were incorporated in AEDT per information developed by the CDA and TAAM. 

Operating configurations specify the pattern of aircraft arrivals and departures on specific runways 
over the course of a year, depending on weather conditions and airfield capacity. Specifying 
configurations allows for aircraft to be assigned to runways based on aircraft size (i.e., small, large, 
and heavy), a similar method to that employed in an actual airport operating environment. For the air 
quality analysis, the west and east flow configurations were included to account for weather conditions 
representing westerly and easterly wind directions to model real-world conditions. 

E.1.2.8 Runway Layout and Runway Use 

AEDT requires that the runway layout be defined, usually in the form of points of latitude and longitude 
and width. For the air quality analysis, the runway layout is set up in AEDT using current runway 
coordinates for the existing/future runways provided by the CDA. At times, the aircraft do not begin their 

 
23 Auer, August H., 1978: Correlation of Land Use and Cover with Meteorological Anomalies. J. Appl. Meteor., 17, 636–643 

http://journals.ametsoc.org/doi/pdf/10.1175/1520-0450%281978%29017%3C0636%3ACOLUAC%3E2.0.CO%3B2   
24 Appendix W to Part 51 – Guideline on Air Quality Models, http://www.ecfr.gov/cgi-bin/text-

idx?SID=e6a5b817b94abf58460f48c032d9a39c&node=40:2.0.1.1.2.23.11.5.37&rgn=div9 

https://www.epa.gov/outdoor-air-quality-data/interactive-map-air-quality-monitors
http://journals.ametsoc.org/doi/pdf/10.1175/1520-0450(1978)017%3C0636:COLUAC%3E2.0.CO;2
http://www.ecfr.gov/cgi-bin/text-idx?SID=e6a5b817b94abf58460f48c032d9a39c&node=40:2.0.1.1.2.23.11.5.37&rgn=div9
http://www.ecfr.gov/cgi-bin/text-idx?SID=e6a5b817b94abf58460f48c032d9a39c&node=40:2.0.1.1.2.23.11.5.37&rgn=div9
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departure rolls at the end of the runways, but rather at other taxiway intersections. These occurrences are 
referred to as intersection departures (displaced thresholds) and were employed for Runways 9R/27L and 
10L/28R. 

The runway use percentages for the Existing Condition were obtained from the previously 
mentioned ANOMS/Aerobahn databases. Runway use percentages for the Interim and Build Out 
Conditions were developed from TAAM (see Appendices B and D). This information is used to 
distribute aircraft arrival and departure operations to each runway end. As required by AEDT, the 
runway usage by aircraft size (small, large, and heavy) and wind direction flow (west and east) were 
used for the air quality analysis. The west and east flow runway use data for arrivals and departures, 
used in the air quality analysis, is provided in Tables E-40 through E-49 for the Existing, Interim, 
and Build Out Conditions. 

E.1.2.9 Aircraft Assignments to Terminal, Taxiways, and Taxipaths 

The runway usage, terminal/apron assignment, and taxiway assignment define the taxipath25 that 
aircraft take while traveling on the ground. AEDT uses input data to develop an aircraft taxipath and, 
along with aircraft travel speeds, the corresponding ground taxi times. Each aircraft is assigned a 
terminal/apron location to which the aircraft proceeds after landing and where servicing (e.g., baggage 
handling, fueling, catering, etc.) is conducted. The aircraft then departs from the same terminal/apron for 
a takeoff runway end. The ANOMS/Aerobahn and TAAM were used to assign aircraft to an appropriate 
terminal/apron based on airline lease agreements and forecast gate use strategies. For the air quality 
analysis, the taxiway assignments were based on the common and forecast routing paths that ground 
traffic controllers are known to assign and based on the TAAM. 

Taxiway speeds range from: 25 knots (high-speed taxiway P between Runways 10C/28C and 10L/28R, 
taxiway E between Runways 9C/27C and 9R/27L, and taxiway Z south of Runway end 9L); 20 knots 
(taxiways C near the scenic pad, taxiways to the west of the terminal areas near the de-icing pads, and 
taxiway W near Runway 10R/28L); 17 knots (most other taxiways); 12 knots (taxiways circulating around 
the terminal area); 10 knots (near runway ends); and 7 knots (near gate/terminal entrance/exits). 

E.1.2.10  Temporal Factors 

Temporal factors are used to describe the relationships between different periods of time (i.e., the 
relationship of activity during one hour to activity in a 24-hour period). In AEDT, temporal factors were 
applied to represent varying activity levels as a fraction of a peak period. Using temporal factors gives the 
model the ability to reflect real-world conditions more accurately throughout a given time, such as one 
year. Temporal factors were only used for the dispersion modeling analysis. 

For the Existing Condition, the temporal factors were developed using data from the FAA’s Operations 
Network. For the Interim and Build Out Conditions, aircraft temporal factors were developed based on 
information within the TAAM output. Aircraft temporal factors were developed separately for arrivals, 
departures, and aircraft size (small, large, and heavy). 

Figures E-4 through E-8 represent operational profiles for overall aircraft activity regardless of aircraft 
category, aircraft size, and operation type (i.e., arrivals and departures). 

 
25 A taxipath is an ordered list of instructions that specifies how to maneuver from a gate to a runway end (outbound) or from a 

runway exit to a gate (inbound). 
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Using data from of the surface transportation analysis for the EA, temporal factors were also developed 
for: on-airport roadways, off-airport roadways (e.g., Irving Park Road, York Road), the terminal curbsides, 
airport parking facilities, and employee busing. 
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TABLE E-40 
WEST FLOW RUNWAY USE: EXISTING CONDITION 

Aircraft 
Size 

Percent Runway Use 

Arrivals  Departures 

28C 27L 27R 28R 22L 22R  22L 28R 28R (INT) 27L 28C 32L 

All Aircraft 29.07 41.60 27.62 1.55 0.05 0.11  36.42 5.83 56.47 0.29 0.82 0.17 

Heavy 86.51 4.27 0.10 8.82 0.22 0.08  6.65 31.87 56.74 0.22 4.31 0.21 

Large 24.44 44.98 29.47 0.97 0.03 0.11  39.00 5.09 54.95 0.24 0.55 0.17 

Small 24.34 25.48 49.24 0.83 0.02 0.09  24.26 6.51 65.47 3.12 0.53 0.11 
Note: 28R(Int.) is the location of Intersection Departures for that runway. 
Sources:  ANOMS/Aerobahn Database and Crawford, Murphy & Tilly, Inc./RCH Group 

TABLE E-41 
EAST FLOW RUNWAY USE: EXISTING CONDITION 

Aircraft 
Size 

Percent Runway Use 

Arrivals  Departures 

09L 09R 10L 10R 10C 04R 14R  09R 10L 10L(INT) 10C 04L 04R 

All Aircraft 34.82 1.91 2.56 16.09 44.44 0.14 0.04  52.77 2.72 43.26 0.47 0.75 0.03 

Heavy 0.31 0.73 6.92 0.64 91.05 0.35 0.00  16.14 30.63 48.87 3.93 0.27 0.16 

Large 37.16 1.98 2.23 17.30 41.16 0.13 0.04  55.79 1.99 41.24 0.17 0.79 0.02 

Small 62.74 3.13 0.75 20.06 13.04 0.14 0.14  63.24 1.64 34.12 0.27 0.68 0.05 
Note: 10L(Int.) is the location of Intersection Departures for that runway. 
Sources:  ANOMS/Aerobahn Database and Crawford, Murphy & Tilly, Inc./RCH Group 
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TABLE E-42 
WEST FLOW RUNWAY USE: INTERIM NO ACTION 

Aircraft 
Size 

Percent Runway Use 

Arrivals  Departures 

27C 27R 28L 28C 28R  27L 27L(INT) 27C 28C 28R 28R(INT) 22L 

All Aircraft 29.16 33.85 0.00 30.94 6.05  2.11 28.50 0.28 0.21 1.32 37.62 29.96 

Heavy 37.07 0.00 0.00 51.30 11.63  22.96 28.99 3.10 2.33 11.71 30.13 0.78 

Large 28.42 37.14 0.00 28.88 5.56  0.00 28.53 0.00 0.00 0.27 38.01 33.19 

Small 24.65 45.72 0.00 29.21 0.42  0.00 22.37 0.00 0.00 0.00 65.47 12.16 

Note: 27L(Int.) and 28R(Int.) are the locations of Intersection Departures for that runway. 
Sources:  Ricondo & Associates TAAM Results, August 2020 and Crawford, Murphy & Tilly, Inc./RCH Group 

TABLE E-43 
EAST FLOW RUNWAY USE: INTERIM NO ACTION 

Aircraft  
Size 

Percent Runway Use 

Arrivals  Departures 

09L 09C 10L 10C 10R  09C 09R 09R(INT) 10L 10L(INT) 10C 
All Aircraft 32.91 26.99 6.21 32.32 1.57  0.26 2.30 48.93 1.20 47.10 0.21 

Heavy 0.00 65.81 11.92 22.16 0.11  2.81 25.15 40.85 11.57 17.29 2.33 

Large 36.13 23.08 5.64 33.42 1.73  0.00 0.00 49.58 0.15 50.27 0.00 

Small 42.39 23.23 5.56 28.03 0.79  0.00 0.00 61.11 0.00 38.89 0.00 

Note: 09R(Int.) and 10L(Int.) are the locations of Intersection Departures for that runway. 
Sources:  Ricondo & Associates TAAM Results, August 2020 and Crawford, Murphy & Tilly, Inc./RCH Group 
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TABLE E-44 
WEST FLOW RUNWAY USE: INTERIM PROPOSED ACTION 

Aircraft 
Size 

Percent Runway Use 

Arrivals  Departures 

27C 27R 28L 28C 28R  27L 27L(INT) 27C 28C 28R 28R(INT) 22L 
All Aircraft 28.60 34.25 0.00 30.90 6.25  2.07 28.62 0.28 0.21 1.26 38.26 29.30 

Heavy 33.50 0.00 0.00 54.87 11.63  22.61 26.95 3.11 2.33 11.73 32.49 0.78 

Large 28.17 37.55 0.00 28.49 5.79  0.00 28.96 0.00 0.00 0.21 38.38 32.46 

Small 23.38 48.41 0.00 27.79 0.42  0.00 17.09 0.00 0.00 0.00 71.38 11.53 

Note: 27L(Int.) and 28R(Int.) are the locations of Intersection Departures for that runway. 
Sources:  Ricondo & Associates TAAM Results, June 2020 and Crawford, Murphy & Tilly, Inc./RCH Group 

TABLE E-45 
EAST FLOW RUNWAY USE: INTERIM PROPOSED ACTION 

Aircraft Size 

Percent Runway Use 

Arrivals  Departures 

09L 09C 10L 10C 10R  09C 09R 09R(INT) 10L 10L(INT) 10C 
All Aircraft 32.16 21.80 6.27 31.85 7.92  0.28 2.35 50.59 1.13 45.44 0.21 

Heavy 0.00 54.14 11.69 34.17 0.00  3.05 25.69 41.81 10.80 16.33 2.33 

Large 35.28 18.61 5.73 31.72 8.66  0.00 0.00 51.34 0.15 48.51 0.00 

Small 42.39 15.01 5.56 23.92 13.13  0.00 0.00 60.72 0.00 39.28 0.00 

Note: 09R(Int.) and 10L(Int.) are the locations of Intersection Departures for that runway. 
Sources:  Ricondo & Associates TAAM Results, June 2020 and Crawford, Murphy & Tilly, Inc./RCH Group 
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TABLE E-46 
WEST FLOW RUNWAY USE: BUILD OUT NO ACTION 

Aircraft 
Size 

Percent Runway Use 

Arrivals  Departures 

27C 27R 28L 28C 28R  27L 27L(INT) 27C 28C 28R 28R(INT) 22L 

All Aircraft 27.92 34.44 0.00 31.28 6.36  2.18 27.82 0.47 0.20 1.41 37.43 30.49 

Heavy 33.36 0.00 0.00 53.58 13.06  21.97 27.47 4.73 2.03 13.53 30.22 0.05 

Large 27.42 38.09 0.00 28.86 5.63  0.00 27.93 0.00 0.00 0.08 37.84 34.15 

Small 20.10 46.55 0.00 27.79 5.56  0.00 22.22 0.00 0.00 0.00 66.25 11.53 

Note: 27L(Int.) and 28R(Int.) are the locations of Intersection Departures for that runway. 
Sources:  Ricondo & Associates TAAM Results, July 2020 and Crawford, Murphy & Tilly, Inc./RCH Group 

TABLE E-47 
EAST FLOW RUNWAY USE: BUILD OUT NO ACTION 

Aircraft 
Size 

Percent Runway Use 

Arrivals  Departures 

09L 09C 10L 10C 10R  09C 09R 09R(INT) 10L 10L(INT) 10C 

All Aircraft 33.26 26.06 6.27 32.93 1.48  0.36 2.35 48.07 1.50 47.52 0.20 

Heavy 0.00 64.36 13.75 21.79 0.10  3.60 23.66 39.67 13.78 17.26 2.03 

Large 36.77 21.86 5.49 34.23 1.65  0.00 0.00 48.84 0.15 51.01 0.00 

Small 42.39 25.29 3.50 28.03 0.79  0.00 0.00 60.72 0.00 39.28 0.00 

Note: 09R(Int.) and 10L(Int.) are the locations of Intersection Departures for that runway. 
Sources:  Ricondo & Associates TAAM Results, July 2020 and Crawford, Murphy & Tilly, Inc./RCH Group 



Chicago O’Hare International Airport  Final Environmental Assessment 

APPENDIX E E-67 NOVEMBER 2022 

TABLE E-48 
WEST FLOW RUNWAY USE: BUILD OUT PROPOSED ACTION 

Aircraft 
Size 

Percent Runway Use 

Arrivals  Departures 

27C 27R 28L 28C 28R  27L 27L(INT) 27C 28C 28R 28R(INT) 22L 

All Aircraft 28.36 32.60 5.13 27.65 6.26  2.18 31.24 0.40 0.07 1.68 41.22 23.21 

Heavy 33.98 0.00 0.00 52.80 13.22  21.97 31.66 4.06 0.68 16.25 25.38 0.00 

Large 27.80 36.07 5.65 24.90 5.58  0.00 31.26 0.00 0.00 0.08 42.69 25.97 

Small 24.48 40.82 7.94 26.76 0.00  0.00 26.37 0.00 0.00 0.00 62.95 10.68 

Note: 27L(Int.) and 28R(Int.) is the location of Intersection Departures for that runway. 
Sources:  Ricondo & Associates TAAM Results, May 2020 and Crawford, Murphy & Tilly, Inc./RCH Group. 

TABLE E-49 
EAST FLOW RUNWAY USE: BUILD OUT PROPOSED ACTION 

Aircraft Size 

Percent Runway Use 

Arrivals  Departures 

      09L 09C 10L 10C 10R  09C 09R 09R(INT) 10L 10L(INT) 10C 

All Aircraft 31.64 19.31 6.22 30.70 12.14  0.40 2.34 47.73 1.64 47.82 0.07 

Heavy 0.00 49.47 13.51 37.01 0.00  4.00 23.58 38.91 14.93 17.90 0.68 

Large 35.01 16.07 5.50 30.11 13.31  0.00 0.00 48.54 0.18 51.28 0.00 

Small 38.27 15.01 0.00 22.84 23.87  0.00 0.00 61.11 0.00 38.89 0.00 

Note: 09R(Int.) and 10L(Int.) are the locations of Intersection Departures for that runway. 
Sources:  Ricondo & Associates TAAM Results, May 2020 and Crawford, Murphy & Tilly, Inc./RCH Group 



Chicago O’Hare International Airport  Final Environmental Assessment 

APPENDIX E E-68 NOVEMBER 2022 

FIGURE E-4 
AIRCRAFT OPERATIONAL PROFILES – EXISTING CONDITION 
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Source:  FAA ASPM, 2019 

FIGURE E-5 
AIRCRAFT OPERATIONAL PROFILES – INTERIM NO ACTION 
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Source:  Ricondo, 2020 
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FIGURE E-6 
AIRCRAFT OPERATIONAL PROFILES – INTERIM PROPOSED ACTION 
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Source:  Ricondo, 2020 

FIGURE E-7 
AIRCRAFT OPERATIONAL PROFILES – BUILD OUT NO ACTION 
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Source:  Ricondo, 2020 
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FIGURE E-8 
AIRCRAFT OPERATIONAL PROFILES – BUILD OUT PROPOSED ACTION 
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Source:  Ricondo, 2020 

E.1.2.11 Detailed Results by Receptor 

Section 5.3 of the EA provides the maximum predicted pollutant concentrations of the macroscale 
dispersion analysis. Tables E-50 through E-54 provide the dispersion results for each of the evaluated 
receptors. 

TABLE E-50 
MACROSCALE DISPERSION MODELING RESULTS: EXISTING CONDITION 

Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 

1 2,065 1,453 117 8 26 29 54 21 8 

2 2,524 1,580 143 18 33 33 56 22 9 

3 2,353 1,566 152 14 32 32 56 22 9 

4 2,274 1,547 149 15 31 34 57 23 9 

5 2,346 1,565 148 13 31 33 56 22 9 

6 2,370 1,565 151 12 31 34 55 22 9 

7 2,453 1,667 153 14 34 36 56 22 9 

8 2,446 1,572 153 11 36 32 55 22 9 

9 2,581 1,670 158 14 42 40 56 22 9 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 

10 2,615 1,736 159 15 48 48 56 22 9 

11 2,628 1,734 162 16 56 52 56 22 9 

12 2,627 1,734 178 17 61 57 56 22 9 

13 2,911 1,684 168 23 55 49 56 22 9 

14 2,540 1,646 163 16 49 49 55 22 9 

15 2,684 1,655 160 14 45 41 55 22 9 

16 2,739 1,616 160 16 41 37 56 22 9 

17 2,531 1,610 156 14 38 33 55 22 9 

18 2,400 1,570 152 13 33 34 55 22 9 

19 2,442 1,575 156 13 35 32 55 22 9 

20 2,362 1,545 160 11 40 35 55 22 9 

21 2,393 1,635 164 17 43 40 56 22 9 

22 2,452 1,618 165 15 42 41 56 22 9 

23 2,444 1,557 163 17 42 39 56 22 9 

24 2,513 1,591 163 16 47 45 56 22 9 

25 2,772 1,766 167 15 59 55 55 22 9 

26 2,833 1,795 165 15 58 61 56 22 9 

27 2,318 1,523 158 15 42 35 56 22 9 

28 2,293 1,461 154 13 31 32 55 22 9 

29 2,278 1,437 149 12 33 30 55 21 9 

30 2,277 1,491 152 9 37 31 54 21 9 

31 2,151 1,410 128 9 30 28 54 21 8 

32 2,081 1,409 121 9 26 27 54 21 8 

33 2,141 1,458 147 10 31 28 54 21 9 

34 2,147 1,393 143 11 31 26 54 21 9 

35 2,218 1,465 150 10 35 37 54 21 9 

36 2,157 1,488 141 11 35 40 54 21 9 

37 2,640 1,599 144 20 32 34 57 22 9 

38 2,135 1,444 118 9 26 28 54 21 8 

39 2,185 1,512 137 10 29 31 55 22 9 

40 2,036 1,422 117 9 24 24 54 21 8 

41 2,495 1,603 162 9 46 42 54 21 8 

42 2,247 1,532 160 10 36 37 54 21 8 

43 2,045 1,372 118 7 24 24 54 21 8 

44 2,429 1,447 150 9 34 31 54 21 8 

45 2,500 1,651 167 14 53 50 55 22 9 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 

46 2,268 1,548 148 10 31 32 55 22 9 

R01A 4,085 2,468 165 37 58 72 68 26 11 

R01B 3,226 2,013 162 28 53 69 59 24 10 

R02A 3,972 2,403 167 37 69 81 67 26 11 

R02B 3,287 1,990 165 29 65 77 60 24 10 

R03A 3,994 2,357 167 36 65 66 68 26 11 

R03B 3,668 1,978 166 29 60 64 61 24 10 

R05 3,420 2,085 166 32 65 75 61 24 10 

R06A 3,344 2,221 178 31 94 93 58 24 9 

R06B 3,196 2,128 172 28 87 87 57 23 9 

47 2,202 1,426 134 9 31 29 54 21 8 

48 2,378 1,598 150 13 30 27 56 22 9 

49 2,166 1,470 156 10 33 33 54 21 8 

50 2,239 1,488 139 10 27 31 55 22 9 

51 2,310 1,527 146 11 30 33 55 22 9 

52 2,325 1,582 151 12 32 34 55 22 9 

53 2,296 1,556 149 10 31 29 55 21 9 

54 2,529 1,602 162 16 48 47 55 22 9 

55 2,125 1,445 150 8 30 29 54 21 8 

56 2,093 1,394 108 8 23 26 54 21 8 

57 2,140 1,453 156 8 31 28 54 21 8 

58 2,384 1,548 156 9 38 41 54 21 8 

Values reflect rounding. 
BOLD values represent maximum concentrations. 
Source:  Crawford, Murphy & Tilly, Inc./RCH Group, 2021 

TABLE E-51 
MACROSCALE DISPERSION MODELING RESULTS: INTERIM NO ACTION 

Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
1 2,093 1,482 149 8 31 29 54 21 8 

2 2,312 1,520 156 16 39 35 55 22 9 

3 2,287 1,530 160 14 45 39 56 21 9 

4 2,453 1,561 160 15 46 42 56 22 9 

5 2,510 1,636 159 13 46 42 55 22 9 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
6 2,390 1,653 161 13 48 41 55 22 9 

7 2,494 1,707 162 15 50 46 56 22 9 

8 2,326 1,569 157 13 39 39 55 21 8 

9 2,565 1,718 162 17 50 47 56 22 9 

10 2,451 1,722 162 17 49 49 56 22 9 

11 2,563 1,723 162 17 54 53 56 22 9 

12 2,529 1,677 178 17 63 52 55 22 9 

13 2,557 1,632 168 20 54 47 56 22 9 

14 2,453 1,648 162 15 52 48 55 22 9 

15 2,471 1,606 161 13 51 44 55 22 8 

16 2,665 1,608 161 14 47 44 55 22 9 

17 2,499 1,573 159 12 48 39 55 22 9 

18 2,430 1,590 157 11 41 37 55 22 9 

19 2,431 1,590 159 11 43 40 55 21 9 

20 2,340 1,555 162 10 49 41 54 21 8 

21 2,438 1,629 166 14 52 44 55 22 9 

22 2,420 1,619 166 13 50 46 55 22 9 

23 2,408 1,565 165 15 48 41 57 22 9 

24 2,514 1,590 167 15 55 49 56 21 9 

25 2,726 1,694 168 15 59 52 55 21 9 

26 2,690 1,670 166 15 59 52 56 22 9 

27 2,426 1,582 169 16 52 47 56 22 9 

28 2,633 1,621 185 14 62 48 55 21 9 

29 2,715 1,639 170 11 64 47 55 21 9 

30 2,496 1,572 162 10 54 43 54 21 8 

31 2,162 1,454 160 9 39 36 54 21 8 

32 2,132 1,445 156 9 38 32 54 21 8 

33 2,239 1,466 161 10 45 34 54 21 8 

34 2,171 1,453 157 10 38 37 54 21 9 

35 2,250 1,514 157 10 44 37 54 21 8 

36 2,231 1,487 156 11 39 35 54 21 8 

37 2,362 1,525 155 16 36 33 56 22 9 

38 2,200 1,471 155 10 36 30 54 21 8 

39 2,231 1,549 153 10 34 31 54 21 8 

40 2,138 1,433 155 9 34 28 54 21 8 

41 2,431 1,549 160 10 44 41 54 21 8 

42 2,295 1,530 164 10 43 40 54 21 8 

43 2,033 1,386 151 7 31 29 54 21 8 

44 2,362 1,483 157 9 39 35 54 21 8 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
45 2,419 1,613 167 15 56 46 55 22 8 

46 2,332 1,594 158 12 43 39 55 21 8 

R01A 3,483 2,144 166 30 73 63 64 24 10 

R01B 3,007 1,899 165 25 70 59 58 23 9 

R02A 3,563 2,160 166 29 81 72 63 24 10 

R02B 3,208 1,923 165 26 78 68 58 23 9 

R03A 3,701 2,133 165 29 73 68 66 24 10 

R03B 3,460 1,844 163 26 70 64 60 23 9 

R05 3,238 1,954 165 27 77 69 59 23 9 

R06A 3,148 2,130 174 28 84 76 57 23 9 

R06B 3,028 2,009 169 26 74 70 56 23 9 

47 2,209 1,468 161 9 41 38 54 21 8 

48 2,317 1,564 158 13 36 31 55 22 9 

49 2,134 1,481 156 10 36 33 54 21 8 

50 2,238 1,535 157 11 39 36 54 21 8 

51 2,320 1,610 160 12 44 36 55 22 8 

52 2,392 1,630 159 13 47 41 55 22 9 

53 2,300 1,569 157 11 40 38 55 21 8 

54 2,348 1,617 161 15 50 47 55 22 8 

55 2,096 1,438 149 9 31 31 54 21 8 

56 2,068 1,411 148 8 29 28 54 21 8 

57 2,160 1,443 159 8 37 30 54 21 8 

58 2,212 1,514 159 10 38 35 54 21 8 

Values reflect rounding. 
BOLD values represent maximum concentrations. 
Source:  Crawford, Murphy & Tilly, Inc./RCH Group, 2021 

TABLE E-52 
MACROSCALE DISPERSION MODELING RESULTS: INTERIM PROPOSED ACTION 

Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
1 2,088 1,482 151 8 32 29 54 21 8 
2 2,273 1,523 156 15 41 37 55 21 9 
3 2,374 1,539 160 15 48 41 56 21 9 
4 2,473 1,567 160 15 51 40 56 22 9 
5 2,442 1,656 159 14 46 41 55 22 9 
6 2,440 1,690 161 14 52 41 55 22 9 
7 2,608 1,699 161 16 52 42 56 22 9 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
8 2,324 1,576 158 13 42 40 55 22 8 
9 2,576 1,717 161 17 46 46 56 22 9 

10 2,504 1,747 161 17 51 48 56 22 9 
11 2,587 1,734 160 17 56 54 56 22 9 
12 2,566 1,693 176 17 64 55 55 22 9 
13 2,603 1,652 168 21 63 50 56 22 9 
14 2,492 1,664 163 15 52 50 55 22 9 
15 2,562 1,624 160 13 55 46 55 22 9 
16 2,756 1,614 161 14 50 44 56 22 9 
17 2,620 1,575 159 12 50 38 55 22 9 
18 2,390 1,577 157 11 41 38 55 22 9 
19 2,480 1,597 160 11 46 43 55 21 9 
20 2,421 1,538 164 10 51 43 54 21 8 
21 2,486 1,623 166 14 50 44 55 22 9 
22 2,470 1,626 166 14 51 46 55 22 9 
23 2,380 1,586 165 15 49 42 57 22 9 
24 2,651 1,607 167 15 57 51 56 22 9 
25 2,685 1,716 167 15 60 53 55 21 9 
26 2,694 1,726 167 16 59 53 56 22 9 
27 2,526 1,627 170 16 58 51 56 22 9 
28 2,632 1,622 185 14 62 47 55 22 9 
29 2,773 1,630 168 11 67 51 55 21 9 
30 2,528 1,568 163 10 54 44 54 21 8 
31 2,219 1,464 158 9 42 38 54 21 8 
32 2,198 1,468 159 9 41 34 54 21 8 
33 2,191 1,484 161 10 43 34 54 21 8 
34 2,124 1,452 157 10 38 35 54 21 8 
35 2,159 1,511 158 10 43 37 54 21 8 
36 2,166 1,494 158 11 41 36 54 21 8 
37 2,327 1,528 156 16 35 34 56 22 9 
38 2,148 1,473 153 10 35 31 54 21 8 
39 2,223 1,545 154 10 35 33 54 21 8 
40 2,119 1,444 156 8 36 29 54 21 8 
41 2,405 1,569 161 11 45 41 54 21 8 
42 2,305 1,528 163 11 45 40 54 21 8 
43 2,082 1,378 152 7 32 28 54 21 8 
44 2,409 1,490 158 9 41 36 54 21 8 
45 2,447 1,628 167 15 57 49 55 22 9 
46 2,421 1,616 158 12 47 37 55 22 8 

R01A 3,743 2,193 167 32 73 62 66 25 10 
R01B 3,187 1,939 166 28 69 57 59 23 9 
R02A 3,442 2,147 168 31 71 60 62 24 10 
R02B 3,083 1,930 167 27 66 56 58 23 9 
R03A 3,757 2,117 165 30 70 60 64 24 10 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
R03B 3,363 1,862 164 26 68 57 59 23 9 
R05 3,139 1,938 167 28 69 58 59 23 10 

R06A 3,142 2,161 171 29 94 83 57 23 9 
R06B 3,015 2,036 166 26 85 77 56 23 9 

47 2,244 1,473 159 9 44 40 54 21 8 
48 2,325 1,566 158 13 40 35 55 22 9 
49 2,173 1,477 155 10 38 33 54 21 8 
50 2,253 1,557 158 11 42 36 55 21 8 
51 2,339 1,631 160 13 48 38 55 22 9 
52 2,487 1,657 160 13 50 40 55 22 9 
53 2,361 1,572 157 12 42 37 55 22 8 
54 2,450 1,618 162 15 51 48 55 22 9 
55 2,125 1,452 147 9 32 33 54 21 8 
56 2,075 1,427 148 8 31 28 54 21 8 
57 2,178 1,446 159 9 36 30 54 21 8 
58 2,274 1,564 160 10 39 38 54 21 8 

Values reflect rounding. 
BOLD values represent maximum concentrations. 
Source:  Crawford, Murphy & Tilly, Inc./RCH Group, 2021 

TABLE E-53 
MACROSCALE DISPERSION MODELING RESULTS: BUILD OUT NO ACTION 

Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
1 2,052 1,437 150 8 32 30 54 21 8 

2 2,199 1,503 157 13 41 36 55 21 9 

3 2,331 1,542 160 14 47 42 55 21 9 

4 2,455 1,569 161 14 53 46 55 21 9 

5 2,378 1,616 160 13 47 45 55 21 9 

6 2,371 1,644 164 14 51 43 55 22 8 

7 2,513 1,646 162 15 51 46 55 22 9 

8 2,244 1,548 159 14 40 41 55 21 8 

9 2,439 1,667 162 17 46 45 55 22 9 

10 2,404 1,681 162 18 50 47 55 22 9 

11 2,546 1,707 164 18 58 54 55 22 9 

12 2,397 1,647 181 19 66 55 55 22 9 

13 2,560 1,609 179 21 60 53 55 22 9 

14 2,449 1,628 165 16 57 50 55 22 8 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
15 2,512 1,609 162 13 53 46 55 22 8 

16 2,599 1,595 162 13 51 47 55 22 9 

17 2,452 1,549 161 11 47 39 55 21 8 

18 2,334 1,530 159 9 43 37 55 21 8 

19 2,320 1,538 160 10 45 43 54 21 8 

20 2,312 1,540 165 10 52 43 54 21 8 

21 2,371 1,580 167 13 54 46 55 21 9 

22 2,362 1,579 167 13 52 48 55 21 8 

23 2,363 1,567 166 13 51 43 56 21 9 

24 2,473 1,592 167 14 60 51 56 21 9 

25 2,683 1,731 169 15 62 59 55 21 9 

26 2,666 1,722 172 15 60 55 55 21 9 

27 2,528 1,602 171 15 57 49 55 21 9 

28 2,754 1,620 209 13 66 56 55 21 9 

29 2,734 1,644 172 11 70 52 54 21 9 

30 2,419 1,561 166 11 55 45 55 21 9 

31 2,215 1,470 162 9 45 37 54 21 8 

32 2,243 1,466 161 10 41 33 55 21 8 

33 2,222 1,471 160 10 44 35 54 21 8 

34 2,131 1,457 157 10 40 34 54 21 8 

35 2,188 1,486 158 10 43 36 54 21 8 

36 2,138 1,470 158 11 41 36 54 21 8 

37 2,176 1,470 157 13 37 34 56 21 9 

38 2,160 1,455 155 10 36 33 54 21 8 

39 2,149 1,479 156 10 34 33 54 21 8 

40 2,130 1,413 156 8 35 30 54 21 8 

41 2,389 1,563 163 11 47 45 54 21 8 

42 2,237 1,522 166 11 46 41 54 21 8 

43 2,037 1,377 156 7 32 28 54 21 8 

44 2,287 1,479 159 9 42 35 54 21 8 

45 2,294 1,591 166 16 57 47 55 22 8 

46 2,369 1,585 160 13 45 40 55 21 8 

R01A 3,203 2,110 173 28 71 62 66 24 10 

R01B 2,813 1,898 171 25 68 58 59 23 9 

R02A 3,180 2,118 168 28 86 72 64 24 10 

R02B 2,891 1,909 168 25 81 68 58 23 9 

R03A 3,361 2,105 169 28 80 69 69 24 10 

R03B 3,171 1,855 166 26 76 65 60 23 9 

R05 2,981 1,941 168 27 81 69 59 23 9 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 
R06A 3,135 2,050 173 30 83 75 57 23 9 

R06B 2,982 1,934 167 27 75 69 56 22 9 

47 2,271 1,505 162 11 47 39 55 21 9 

48 2,328 1,529 159 12 39 34 55 21 9 

49 2,079 1,462 157 11 39 34 54 21 8 

50 2,227 1,532 158 12 42 38 54 21 8 

51 2,312 1,599 161 13 49 39 55 21 8 

52 2,416 1,618 160 14 48 42 55 21 8 

53 2,272 1,541 160 12 41 41 54 21 8 

54 2,415 1,608 165 16 55 49 55 22 8 

55 2,085 1,429 153 9 32 32 54 21 8 

56 2,062 1,409 149 9 31 30 54 21 8 

57 2,133 1,451 163 9 40 33 54 21 8 

58 2,226 1,547 163 10 40 39 54 21 8 

Values reflect rounding. 
BOLD values represent maximum concentrations. 
Source:  Crawford, Murphy & Tilly, Inc./RCH Group, 2021 

TABLE E-54 
MACROSCALE DISPERSION MODELING RESULTS: BUILD OUT PROPOSED ACTION 

Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 

1 2,054 1,485 151 9 32 30 54 21 8 

2 2,247 1,569 158 14 45 40 55 21 9 

3 2,347 1,579 162 15 54 47 55 21 9 

4 2,577 1,614 161 15 55 48 55 22 9 

5 2,528 1,709 162 15 53 46 55 22 9 

6 2,511 1,665 163 15 58 46 55 22 9 

7 2,630 1,720 163 17 60 54 55 22 9 

8 2,451 1,604 160 15 47 44 55 22 8 

9 2,525 1,724 166 20 52 49 55 22 9 

10 2,508 1,755 164 20 57 50 56 22 9 

11 2,553 1,762 164 20 62 55 56 22 9 

12 2,403 1,751 178 20 66 59 56 22 9 

13 2,594 1,710 175 23 66 57 56 22 9 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 

14 2,542 1,681 163 18 58 50 55 22 9 

15 2,690 1,635 161 15 52 46 55 22 9 

16 2,468 1,656 161 16 53 49 56 22 9 

17 2,354 1,592 161 13 50 45 55 22 9 

18 2,247 1,545 160 11 44 43 55 21 8 

19 2,252 1,575 160 11 46 45 54 21 8 

20 2,204 1,555 162 11 48 44 54 21 8 

21 2,289 1,631 165 15 54 44 55 21 9 

22 2,361 1,587 165 14 52 43 55 21 8 

23 2,252 1,546 162 14 47 39 56 21 9 

24 2,395 1,686 164 15 56 48 56 22 9 

25 2,610 1,803 166 15 68 65 55 22 9 

26 2,590 1,772 168 15 63 53 55 22 9 

27 2,378 1,639 167 15 47 42 55 22 9 

28 2,351 1,649 182 14 55 47 55 22 9 

29 2,468 1,689 165 12 59 50 55 21 9 

30 2,334 1,555 165 12 57 46 55 21 9 

31 2,127 1,484 160 10 42 37 54 21 8 

32 2,074 1,473 160 10 38 33 55 21 8 

33 2,159 1,481 158 11 41 34 54 21 8 

34 2,133 1,440 156 10 36 33 54 21 8 

35 2,213 1,470 158 11 45 35 54 21 8 

36 2,138 1,504 158 12 40 35 54 21 8 

37 2,107 1,500 157 14 37 35 56 21 9 

38 2,188 1,517 157 11 35 34 54 21 8 

39 2,145 1,529 156 11 35 33 54 21 8 

40 2,021 1,435 156 9 32 31 54 21 8 

41 2,329 1,619 160 11 51 49 55 21 8 

42 2,211 1,505 159 12 43 38 54 21 8 

43 1,979 1,397 151 7 31 28 54 21 8 

44 2,255 1,498 158 11 44 34 54 21 8 

45 2,294 1,685 167 17 57 52 55 22 9 

46 2,473 1,612 160 14 51 47 55 22 8 

R01A 3,483 2,015 169 31 68 56 66 24 10 

R01B 3,077 1,854 168 28 65 53 59 23 9 
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Receptor 
ID 

Maximum Predicted Pollutant Concentrations (µg/m3) 

CO NO2 SO2 PM10 PM2.5 

1-hour 8-hour 1-hour Annual 1-hour 3-hour 24-Hour 24-Hour Annual 

R02A 3,348 1,998 170 30 75 61 62 23 10 

R02B 3,114 1,820 168 28 72 58 58 23 9 

R03A 3,155 2,097 168 31 74 57 65 24 10 

R03B 3,011 1,881 166 28 69 54 59 23 9 

R05 3,109 1,865 170 29 72 59 59 23 9 

R06A 3,542 2,237 181 34 124 95 58 23 9 

R06B 3,345 2,093 176 32 115 86 57 23 9 

47 2,236 1,530 161 12 44 39 55 21 9 

48 2,327 1,543 159 13 44 35 55 21 9 

49 2,056 1,520 158 12 39 36 54 21 8 

50 2,216 1,598 160 13 44 38 54 21 8 

51 2,396 1,652 161 14 50 43 55 22 8 

52 2,544 1,647 161 15 55 50 55 22 9 

53 2,422 1,599 160 14 46 43 55 22 8 

54 2,378 1,644 165 17 56 48 55 22 9 

55 2,055 1,460 151 10 34 33 54 21 8 

56 2,044 1,453 154 9 32 29 54 21 8 

57 2,047 1,435 159 10 39 33 54 21 8 

58 2,201 1,571 157 10 41 40 54 21 8 

WESF1 2,730 1,732 166 20 74 50 56 22 9 

WESF2 2,685 1,692 166 19 71 48 55 22 9 

Values reflect rounding. 
BOLD values represent maximum concentrations. 
Source:  Crawford, Murphy & Tilly, Inc./RCH Group, 2021 

E.1.3 Microscale Dispersion Analysis  

Microscale intersection analyses (referred to as hot-spot analyses) were performed to evaluate 
concentrations of CO and PM2.5 from motor vehicles on roadways in the vicinity of O’Hare. These analyses 
were conducted in accordance with the following USEPA guidelines and documents:  

• Guideline for Modeling Carbon Monoxide from Roadway Intersections, 
http://www.epa.gov/scram001/guidance/guide/coguide.pdfNovember 1992;26 

• Using MOVES2014 in Project-Level Carbon Monoxide Analyses, March 2015; 27and 

 
26  USEPA, Guideline for Modeling Carbon Monoxide from Roadway Intersections, November 1992,         

https://www.epa.gov/sites/default/files/2020-10/documents/coguide.pdf 
27  USEPA, Using MOVES2014 in Project-Level Carbon Monoxide Analyses, March 2015, 

https://nepis.epa.gov/Exe/ZyPdf.cgi?Dockey=P100M2FB.pdf 

http://www.epa.gov/scram001/guidance/guide/coguide.pdf
https://www.epa.gov/sites/default/files/2020-10/documents/coguide.pdf
https://nepis.epa.gov/Exe/ZyPdf.cgi?Dockey=P100M2FB.pdf
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• Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 
Nonattainment and Maintenance Areas, November 2015.28 

E.1.3.1 Carbon Monoxide (CO)  

A screening analysis was performed to determine the locations at which the greatest predicted 
concentrations of CO would be expected to occur. The analysis considered intersections within the study 
area that are forecast to operate at Level of Service (LOS) D, E, or F, as well as intersections for which the 
LOS is forecast to deteriorate to LOS D, E, or F due to increased traffic volumes resulting from changes in 
the traffic pattern that would be associated with the Proposed Action. The five intersections with a 
combination of the greatest traffic volume and forecast delay in the Interim and Build Out Conditions are 
listed in Tables E-55 and E-56. Appendix K provides data related to surface transportation and 
intersections. 

TABLE E-55 
MICROSCALE DISPERSION ANALYSIS INTERSECTIONS: INTERIM CONDITON 

Intersection 
Peak 
Hour 

Alternative 
No Action Proposed Action 

LOS Volume LOS Volume 

York Road and Irving Park Road PM E 5,865 E 5,815 

Mannheim Road and Irving Park Road AM D 6,375 D 7,135 

Mannheim Road and Higgins Road AM D 4,725 E 6,715 

Mannheim Road and Zemke Boulevard AM C 3,355 D 5,175 

Higgins Road/Lee Street and I-90 EB Ramps AM C 3,410 F 5,140 

Sources:  Mead & Hunt and Crawford, Murphy & Tilly Inc., 2021 

TABLE E-56 
MICROSCALE DISPERSION ANALYSIS INTERSECTIONS: BUILD OUT CONDITION 

Intersection 
Peak 
Hour 

Alternative 
No Action Proposed Action 

LOS Volume LOS Volume 

York Road and Irving Park Road PM D 4,710 E 5,055 

Mannheim Road and Irving Park Road AM D 5,705 D 6,160 

Mannheim Road and Higgins Road AM C 2,860 C 3,850 

Mannheim Road and Zemke Boulevard AM C 2,350 C 2,715 

Higgins Road/Lee Street and I-90 EB Ramps AM C 2,450 C 3,210 

Sources:  Mead & Hunt and Crawford, Murphy & Tilly Inc., 2021 

 

  
 

28  USEPA, Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and 
Maintenance Areas, November 2015 
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Methodology 

The CO microscale analysis was performed using the USEPA-approved CAL3QHC model.29 CAL3QHC, a 
micro-scale atmospheric dispersion model, combines roadway design, operational parameters, motor 
vehicle emission rates, and meteorological conditions to provide estimates of CO concentrations at 
receptors along roadways, interchanges, or intersections. 

For the EA, roadway links were developed based on aerial interpretation and design plans to represent the 
geometry of each modeled intersection. Each link identified features such as the link length and location, 
number of lanes, lane width, and motor vehicle speed. Project-specific data, including intersection 
approach volumes, signal timing cycles, and queue delays, were obtained from the surface transportation 
analysis. 

Meteorological Data 

The meteorological conditions that result in worst-case CO concentrations (morning and winter) were used 
in the analysis. The conditions that provided worst-case concentrations are listed in Table E-57. 

TABLE E-57 
CAL3QHC METEOROLOGICAL INPUTS 

Parameter Input Data 

Atmospheric Stability Class D (Neutral) 

Wind Speed 1 meter per second (m/s) 

Wind Direction 360 degrees in 1-degree increments 

Mixing Height 1,000 meters (m) 

Surface Roughness 175 centimeters (cm) 

Source:  Crawford, Murphy & Tilly Inc., 2021 

Emission Factors 

Motor vehicle emission rates were obtained from the USEPA’s MOVES model. The rates were based on 
project-specific data and input parameters specific to Cook County that were provided by the IEPA. Table 
E-58 summarizes the MOVES inputs used to obtain the emission rates for the CO hot-spot analysis. 

TABLE E-58 
MICROSCALE DISPERSION ANALYSIS: MOVES INPUT 

Parameter Input Data 

Location Cook County 

Evaluation Months January (winter) 

Days Weekdays 

 
29  USEPA, User’s Guide to CAL3QHC Version 2.0: A Modeling Methodology for Predicting Pollutant Concentrations near Roadway 

Intersections, September 1995 
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Parameter Input Data 

Evaluation Hour January 7AM – 8AM 

Links Developed based on aerial imagery and future intersection geometry 

Link Source Type 

The link source type for passenger vehicles was developed assuming vehicles 
are evenly divided between cars (MOVES Code 21) and trucks (MOVES Code 
31). The percentages of heavy vehicles/trucks (MOVES Code 52) are provided 
in Tables E-59 through E-62.  

Link Speeds Turn lane speeds were assumed half the posted speed limit, queue link speeds 
were assigned a speed of 0 mph, and through lanes had speeds up to 50 mph. 

Roadway Type Urban Unrestricted (e.g., freeway/interstates/ramps) 

Coldest Winter Temperature 18.1 degrees F  

Relative Humidity 80.8 percent 

Vehicle Age Distribution 
Provided by IEPA I/M Programs 

Fuel Data 
Source:  Mead & Hunt and Crawford, Murphy & Tilly Inc., 2021 

 

Tables E-59 through E-62 present the vehicle mix assumed for the evaluated intersections. To obtain 
emission rates from MOVES, heavy vehicles were assumed to be diesel single-unit short-haul trucks and 
light vehicles were assumed to be gasoline-fueled passenger cars and light-duty trucks.30 Single-unit short-
haul trucks were assumed to represent heavy vehicles; should multi-trailer heavy trucks use the roadways 
in the study area, the percentage of these vehicles among the total heavy vehicles would be very small. 

TABLE E-59 
MOTOR VEHICLE FLEET MIX: INTERIM NO ACTION 

Intersection Movement 

Hourly 
Traffic 

Volume 

Percentage of Vehicles 

Gas Diesel 
Heavy 

Vehicles/ 
Trucks Total 

Passenger 
Cars 

Passenger 
Trucks 

Mannheim Road and Higgins 
Road 

SB 755 49 49 2 100 

WB 855 48 48 4 100 

NB 1,725 49 49 2 100 
EB 1,390 48 48 4 100 

Mannheim Road and Irving 
Park Road 

SB 1,645 48 48 5 100 

WB 1,355 47 47 6 100 

NB 1,860 48 48 5 100 

EB 1,515 49 49 3 100 
Mannheim Road and Zemke 
Boulevard 

SB 1,135 49 49 2 100 

WB 150 49 49 2 100 

NB 1,725 49 49 2 100 

EB 200 49 49 2 100 

 
30  Gasoline vehicles emit greater CO emissions than do diesel vehicles, thus all passenger cars and trucks are conservatively 

assumed to use gasoline. 
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Intersection Movement 

Hourly 
Traffic 

Volume 

Percentage of Vehicles 

Gas Diesel 
Heavy 

Vehicles/ 
Trucks Total 

Passenger 
Cars 

Passenger 
Trucks 

Higgins Road/Lee Street and 
Interstate 90 EB Ramps 

SB 1,435 49 49 2 100 

WB 1,080 49 49 3 100 

NB 890 48 48 4 100 

EB 720 49 49 3 100 
York Road and Irving Park 
Road 

SB 1,740 47 47 6 100 

WB 1,825 47 47 6 100 

NB 1,135 47 47 6 100 

EB 1,165 47 47 6 100 
Values reflect rounding. 
NB – Northbound, SB – Southbound, EB – Eastbound, WB - Westbound 
Sources:  Mead & Hunt and Crawford, Murphy & Tilly Inc., 2021 

TABLE E-60 
MOTOR VEHICLE FLEET MIX: INTERIM PROPOSED ACTION 

Intersection Movement 
Hourly Traffic 

Volume 

Percentage of Vehicles 

Gas Diesel 
Heavy 

Vehicle Total 
Passenger 

Cars 
Passenger 

Trucks 

Mannheim Road and 
Higgins Road 

SB 805 49 49 2 100 

WB 1,315 48 48 4 100 

NB 2,290 49 49 2 100 
EB 2,305 48 48 4 100 

Mannheim Road and 
Irving Park Road 

SB 2075 48 48 5 100 

WB 1,425 49 49 3 100 

NB 2,065 48 48 5 100 

EB 1570 47 47 6 100 

Mannheim Road and 
Zemke Boulevard 

SB 1,930 49 49 2 100 

WB 195 49 49 2 100 

NB 2,655 49 49 2 100 

EB 395 49 49 2 100 

Higgins Road/Lee Street 
and Interstate 90EB 
Ramps 

SB 1,890 49 49 2 100 

WB 2,465 49 49 3 100 

NB 1,615 48 48 4 100 

EB 1,140 49 49 3 100 

York Road and Irving Park 
Road 

SB 1,675 47 47 6 100 

WB 1,755 47 47 6 100 

NB 1,175 47 47 6 100 
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Intersection Movement 
Hourly Traffic 

Volume 

Percentage of Vehicles 

Gas Diesel 
Heavy 

Vehicle Total 
Passenger 

Cars 
Passenger 

Trucks 

EB 1,210 47 47 6 100 
Values reflect rounding. 
NB – Northbound, SB – Southbound, EB – Eastbound, WB - Westbound 
Sources:  Mead & Hunt and Crawford, Murphy & Tilly Inc., 2021 

TABLE E-61 
MOTOR VEHICLE FLEET MIX: BUILD OUT NO ACTION 

Intersection Movement 
Hourly Traffic 

Volume 

Percentage of Vehicles 

Gas 

Diesel 
Heavy 

Vehicle Total 
Passenger 

Cars 
Passenger 

Trucks 
Mannheim Road and 
Higgins Road 

SB 675 49 49 2 100 
WB 530 48 48 4 100 
NB 755 49 49 2 100 
EB 900 48 48 4 100 

Mannheim Road and 
Irving Park Road 

SB 1650 48 48 5 100 
WB 1,135 47 47 6 100 
NB 1,935 48 48 5 100 
EB 985 47 47 6 100 

Mannheim Road and 
Zemke Boulevard 

SB 625 49 49 2 100 
WB 185 49 49 2 100 
NB 965 49 49 2 100 
EB 575 49 49 2 100 

Higgins Road/Lee Street 
and Interstate 90 EB 
Ramps 

SB 1,235 49 49 2 100 
WB 580 49 49 2 100 
NB 535 48 48 4 100 
EB 680 49 49 2 100 

York Road and Irving 
Park Road 

SB 1,235 47 47 6 100 
WB 1,645 47 47 6 100 
NB 530 47 47 6 100 
EB 1,300 47 47 6 100 

Values reflect rounding. 
NB – Northbound, SB – Southbound, EB – Eastbound, WB - Westbound 
Sources:  Mead & Hunt and Crawford, Murphy & Tilly Inc., 2021 
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TABLE E-62 
MOTOR VEHICLE FLEET MIX:  BUILD OUT PROPOSED ACTION 

Intersection Movement 
Hourly Traffic 

Volume 

Percentage of Vehicles 

Gas 

Diesel Heavy 
Vehicle Total 

Passenger 
Cars 

Passenger 
Trucks 

Mannheim Road 
and Higgins 
Road 

SB 815 49 49 2 100 

WB 510 48 48 4 100 

NB 1,010 49 49 2 100 

EB 1,515 48 48 4 100 
Mannheim Road 
and Irving Park 
Road 

SB 1260 48 48 5 100 

WB 1,155 49 49 3 100 

NB 2,050 48 48 5 100 

EB 1695 49 49 3 100 
Mannheim Road 
and Zemke 
Boulevard 

SB 885 49 49 2 100 

WB 170 49 49 2 100 

NB 1,310 49 49 2 100 

EB 270 49 49 2 100 
Higgins 
Road/Lee Street 
and Interstate 
90 EB Ramps 

SB 1,630 49 49 2 100 

WB 405 49 49 2 100 

NB 805 48 48 4 100 

EB 645 49 49 2 100 
York Road and 
Irving Park Road 

SB 1,270 47 47 6 100 

WB 1,895 49 49 3 100 

NB 590 47 47 6 100 

EB 1,300 49 49 3 100 
Values reflect rounding. 
NB – Northbound, SB – Southbound, EB – Eastbound, WB - Westbound 
Sources:  Mead & Hunt and Crawford, Murphy & Tilly Inc., 2021 

Receptors 

Following USEPA guidance, receptors were evaluated three meters (approximately 10 feet) from the 
roadway travel lane at a height of 1.8 meters (6 feet) and 25, 50, and 75 meters (approximately 82, 164, and 
246 feet) from each intersection cross street. 

Conversion of One-Hour to Eight-Hour Concentrations 

The CAL3QHC model estimates CO concentrations for a one-hour averaging period. For the EA analysis, 
the one-hour concentrations were converted to eight-hour averaging periods using USEPA’s default 
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persistence factor of 0.7. This factor accounts for the variability in both traffic and meteorological conditions 
over an eight-hour period. 

Background Concentrations 

Background concentrations representing non-modeled local sources of CO were based on ambient air 
monitoring data obtained from the Northbrook air monitoring site. The maximum measured CO 
concentration from recent years (i.e., 2016 through 2018) was conservatively used to represent future CO 
background concentrations. The one-hour and eight-hour background concentrations used in the EA 
analysis were 1.4 and 1.1 parts per million (ppm), respectively. 

E.1.3.2 Particulate Matter 2.5 Micrometers or Less in Diameter (PM2.5) 

Because of the greater emission rates of PM2.5 from diesel-fueled vehicles, the microscale analysis for PM2.5 
is typically performed for the intersection(s) at which there is a combination of the greatest number of diesel 
vehicles and the greatest delay (i.e., operating at LOS D, E, or F). The intersection with the greatest volume 
of trucks when comparing the No Action and Proposed Action Alternatives is at Mannheim Road and 
Irving Park Road. To be conservative, it was assumed that all trucks forecast to approach/depart each 
intersection/interchange would be diesel-fueled. 

Methodology 

The PM2.5 hot-spot analysis was performed using MOVES and AERMOD. The same roadway links 
developed for the CO hot-spot analysis were used in the PM2.5 hot-spot analysis. Roadway temporal 
profiles, developed in support of the surface transportation analysis for the EA, were used to estimate 
hourly, daily, and monthly vehicle activities. 

Meteorological Data 

The same meteorological data—hourly meteorological data collected at O’Hare—that was used for the 
macroscale dispersion analysis performed with AEDT was used for the PM2.5 hot-spot analysis. 

Emission Factors 

The PM2.5 emission factors were developed using MOVES. Meteorological data provided by the IEPA for 
MOVES was used to calculate seasonal (i.e., morning summer and winter and afternoon summer and 
winter) emission rates. The same vehicle mix used for the CO hot-spot analysis was also used for the PM2.5 
hot-spot analysis. Table E-63 summarizes the MOVES input. 

TABLE E-63 
MICROSCALE DISPERSION ANALYSIS-PM2.5: MOVES INPUT 

Parameter Input Data 
Location Cook County 
Evaluation Months November (winter) and May (summer) 
Days Weekdays 
Evaluation Hours Winter 6AM – 7AM and Summer 11AM – 12PM 
Links Developed based on aerial imagery and future intersection geometry 
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Parameter Input Data 

Link Source Type 

The link source type for passenger vehicles was developed assuming 
vehicles are evenly divided between cars (MOVES Code 21) and trucks 
(MOVES Code 31). The percentages of heavy vehicles/trucks (MOVES Code 
52) are provided in Tables E-49 through E-62.  

Link Speeds 
Turn lane speeds were assumed half the posted speed limit, queue link 
speeds were assigned a speed of 0 mph, and through lanes had speeds up 
to 50 mph. 

Roadway Type Urban Unrestricted (e.g., freeway/interstates/ramps) 
Seasonal Average Temperature Winter: 35.3 degrees F and Summer: 65.6 degrees F 
Seasonal Average Relative Humidity Winter: 77.4 percent and Summer: 55.6 percent 
Vehicle Age Distribution 

Provided by IEPA I/M Programs 
Fuel Data 

Notes: 
Months represent seasonal average. 
Evaluation hours represent seasonal averages for winter and summer. 
Source:  Crawford, Murphy & Tilly Inc., 2021 

Receptors 

Receptors were evaluated in accordance with Section 93.123(c)(1) of the transportation conformity rule, 
which requires PM2.5 hot-spot analyses to estimate air quality concentrations at “appropriate receptor 
locations in the area substantially affected by the project.” An “appropriate receptor location” is one 
suitable for comparison to the relevant PM2.5 NAAQS.31 

Background Concentrations 

Background concentrations used to represent non-modeled local sources of PM2.5 are based on three years 
(i.e., 2016-18) of seasonal average concentrations from IEPA’s Northbrook air quality monitoring station. 
The 24-hour seasonal and annual background concentrations were developed using USEPA’s guidance.32 
The derived background concentrations are presented in Table E-64. These values were added to modeled 
PM2.5 concentrations for comparison to the NAAQS. 

TABLE E-64 
MICROSCALE DISPERSION ANALYSIS-PM2.5: BACKGROUND CONCENTRATIONS 

 
Monitor 

Background Concentrations (µg/m3) 

Winter Spring Summer Fall Annual 

Northbrook 20.6 16.9 17.8 18.8 8.3 

Sources:  IEPA and Crawford, Murphy & Tilly Inc., 2021 

 
31  CAA section 176(c)(1)(B) requires that transportation activities do not cause or contribute to new NAAQS violations, worsen 

existing NAAQS violations, or delay timely attainment of the NAAQS or interim milestones in the project area. USEPA interprets 
“NAAQS” in this provision to mean the specific NAAQS that has been established through rulemaking. 

32  USEPA, Transportation Conformity Guidance for Quantitative Hot-spot Analyses in PM2.5 and PM10 Nonattainment and 
Maintenance Areas, November 2015 
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ATTACHMENT E-1 

CHICAGO O’HARE INTERNATIONAL AIRPORT 
ENVIRONMENTAL ASSESSMENT 

AIR QUALITY MODELING PROTOCOL 
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ATTACHMENT E-2 

CLEAN AIR ACT STATE IMPLEMENTATION PLAN 
GENERAL CONFORMITY DETERMINATION 
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