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Privacy Advisory 
 

Any personal information provided throughout this process has been used only to identify 
individuals’ desire to make a statement during the public comment period or to fulfill requests for 
copies of the Final EIS or associated documents. Private addresses were compiled to develop a 
mailing list for those requesting copies of the Final EIS. 
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A.1 FEDERAL REGISTER NOTICES 
A.1.1 Notice of Intent to Prepare an Environmental Impact Statement (EIS) 
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A.1.2 Notice of Availability of the Draft EIS 
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A.2 EXAMPLE INTERAGENCY/INTERGOVERNMENTAL 
COORDINATION FOR ENVIRONMENTAL PLANNING (IICEP) 
LETTERS 

A.2.1 General Agency Letters  

A.2.1.1 Tyndall AFB General Agency Letter 
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A.2.1.2 Vandenberg AFB General Agency Letter 
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A.2.2 U.S. Fish and Wildlife Service (USFWS) Letters 

A.2.2.1 Tyndall AFB USFWS Letter 
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A.2.2.2 Vandenberg AFB USFWS Letter 
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A.2.3 National Marine Fisheries Service (NMFS) Letters 

A.2.3.1 Tyndall AFB NMFS Letter 
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A.2.3.2 Vandenberg AFB NMFS Letter 
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A.2.4 State Historic Preservation Office (SHPO) Letters 

A.2.4.1 Tyndall AFB SHPO Letter 
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A.2.4.2 Vandenberg AFB SHPO Letter 
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A.3 IICEP MAILING LISTS 

A.3.1 Notification List - Tyndall AFB

Elected Officials 

 
Senator Rick Scott 
United States Senate 
716 Hart Senate Office Building  
Washington, DC 20510 
 
Senator Rick Scott 
111 North Adams Street, Suite 208 
Tallahassee, FL 32301 
 
Senator Marco Rubio 
United States Senate 
284 Russell Senate Office Building 
Washington, DC 20510 
 
Senator Marco Rubio 
402 South Monroe Street 
Suite 2105E 
Tallahassee, FL 32399 
 
Representative Matt Gaetz 
U.S. House of Representatives 
1721 Longworth House Office Building 
Washington, DC 20515 
 
Representative Matt Gaetz 
1170 Martin Luther King, Jr. Blvd. Bldg. 4, 
Rm 454 
Fort Walton Beach, FL 32547 
 
Representative Neal Dunn 
U.S. House of Representatives 
316 Cannon House Office Building 
Washington, DC 20515 
 
Representative Neal Dunn 
840 West 11th Street 
Suite 2250 
Panama City, FL 32401 
 

Office of Governor Ron DeSantis 
State of Florida 
The Capitol 
400 S. Monroe St. 
Tallahassee, FL 32399-0001 
Senator George B. Gainer 
Florida State District 2 
840 West 11th Street 
Panama City, FL 32401 
 
Senator Bill Montford 
Florida State District 3 
404 South Monroe Street 
Tallahassee, FL 32399-1100 
 
Representative Jay Trumbull 
Florida House of Representatives 
450 Magnolia Avenue  
Panama City, FL 32401-3127 
 

Tommy Hamm 
Bay County Commissioner, District 1 
840 W 11th Street 
Panama City, FL 32401 
 
Robert Carroll 
Bay County Commissioner, District 2 
840 W 11th Street 
Panama City, FL 32401 
 
William T. Dozier, Chairman 
Bay County Commissioner, District 3 
840 W 11th Street 
Panama City, FL 32401 
 
Keith Baker 
Bay County Commissioner, District 4 
840 W 11th Street 
Panama City, FL 32401 
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Philip Griffitts, Vice Chairman 
Bay County Commissioner, District 5 
840 W 11th Street 
Panama City, FL 32401 
 
Mayor Greg Brudnicki 
City Hall 
501 Harrison Ave 
Panama City, FL 32401 
 
Mayor Mike Thomas 
110 South Arnold Road 
Panama City Beach, FL  32413 
 
Ralph Hammond, Mayor 
City of Springfield 
3529 E 3rd St 
Panama City, FL 32401 
 
Pamn Henderson, Mayor  
City of Callaway 
6601 East Highway 22 
Callaway, FL 32404 
 
Richard Musgrave, Mayor 
City of Parker 
1001 West Park Street 
Parker, FL 32404 
 
Al Cathey, Mayor 
City of Mexico Beach 
P.O. Box 13425 
Mexico Beach, FL 32410 
 

Federal Agencies 

 

BIA 
 
Eastern Regional Office 
Bureau of Indian Affairs 
545 Marriott Drive Suite 700 
Nashville, TN 37214 
 
Cherokee Agency 
Bureau of Indian Affairs 
Highway 441 North 
Cherokee, NC 28719 

Choctaw Agency 
Bureau of Indian Affairs 
421 Powell Street 
Philadelphia, MS 39350 
 
Seminole Agency 
Bureau of Indian Affairs 
6100 Hollywood Boulevard Suite 206 
Hollywood, FL 33204 

FAA 
 

Michael O'Harra, Regional Administrator 
Federal Aviation Administration, Southern 
Region 
1701 Columbia Ave. 
College Park, GA 30337 
 

NMFS 
 

David Bernhart 
Assistant Regional Administrator 
National Marine Fisheries Service 
Southeast Regional Office 
263 13th Avenue South 
St. Petersburg FL 33701-5505 
 
NOAA 
 

Noah Silverman, NEPA Coordinator 
NOAA Fisheries 
Southeast Regional Office 
263 13th Avenue South 
St. Petersburg, FL 33701 
 

USDA 
 

National Forests in Florida 
Supervisor's Office 
325 John Knox Road 
Suite F-100 
Tallahassee, FL 32303 
 
Apalachicola Ranger District 
11152 NW State Route 20 
Bristol, FL 32321 
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USEPA 
 

Mary S. Walker, Regional Administrator 
U.S. Environmental Protection Agency 
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW  
Atlanta, GA 30303-8960 
 

USFWS 
 
Nicole Adimey - Regional Coordinator 
U.S. Fish and Wildlife Service, Region 4 
1875 Century Blvd. NE 
Atlanta, GA 30345 
 
Dr. Catherine Phillips, Field Supervisor 
Panama City Ecological Services Field 
Office 
U.S. Fish and Wildlife Service 
1601 Balboa Ave 
Panama City, FL 32405 
 

State Agencies 

 

FL Department of Environmental 
Protection 
 
Noah Valenstein, Secretary 
FL Department of Environmental Protection 
3900 Commonwealth Boulevard M.S. 49 
Tallahassee, FL 32399 
 
FL Department of Environmental Protection 
Division of Air Resource Management 
2600 Blair Stone Road, MS 5500 
Tallahassee, FL 32399-2400 
 
Alex Reed, Director 
FL Department of Environmental Protection 
Division of Water Resource Management 
2600 Blair Stone Road, MS 3500 
Tallahassee, FL 32399 
 

FL Department of Transportation 
 
Phillip Gainer, Secretary 
District Three, FL Department of 
Transportation 
Highway 90 East 
Chipley, FL 32428-0607 
 
Aaron N. Smith, State Aviation Manager 
FL Department of Transportation 
605 Suwannee Street, MS 46 
Tallahassee, FL 32399 

FL Fish and Wildlife 
 
Eric Sutton, Executive Director 
Florida Fish and Wildlife Conservation 
Commission 
620 South Meridian Street 
Tallahassee, FL 32399-1600 
 
George Warthen, Regional Director 
Florida Fish and Wildlife Conservation 
Commission 
3911 Hwy. 2321 
Panama City, FL 32409-1658 
 
NW FL Water Management District 
 
George Roberts, Chair 
Northwest Florida Water Management 
District 
81 Water Management Drive 
Havana, FL 32333-4712 
 
State Clearinghouse 
 
Chris Stahl, Coordinator 
Florida State Clearinghouse 
3900 Commonwealth Boulevard, M.S. 47 
Tallahassee, FL 32399-3000 
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State Historic Preservation Office 
 

Dr. Timothy Parsons 
State Historic Preservation Officer 
Florida Department of State 
Division of Historical Resources 
500 S. Bronough Street 
R.A. Gray Building, Room 305 
Tallahassee, FL 32399-0250 
 

County 

 

Bay County 
 
Bay County Planning & Zoning 
840 W 11th Street 
Panama City, FL 32401 
Aviation 

 

Parker W. McClellan Jr., Executive Director 
Northwest Florida Beaches International 
Airport 
6300 West Bay Parkway, Suite A,  
Panama City, FL 32409 
 

Tribal 

 
Muscogee Creek Nation 
 
Mr. James Floyd 
Principal Chief 
Muscogee Creek Nation 
Office of the Administration  
P.O. Box 580 
Okmulgee, OK 74447 
 
Ms. Corain Lowe-Zepeda 
Tribal Historic Preservation Officer 
Muscogee (Creek) Nation 
Historic and Cultural Preservation Office  
Human Development Building  
Hwy 75 & Loop 56 
P.O. Box 580  
Okmulgee, OK 74447 
 

Mr. Emman Spain 
NAGPRA Coordinator 
Muscogee (Creek) Nation 
Historic and Cultural Preservation Office 
Human Development Building 
Hwy 75 & Loop 56 
P.O. Box 580  
Okmulgee, OK 74447 
 
Seminole Nation of Oklahoma 
 
Mr. Gregory Paul Chilcoat 
Principal Chief 
Seminole Nation of Oklahoma 
Executive Office 
P.O. Box 1498 
Wewoka, OK 74884 
 
Mr. Theodore Isham 
Seminole Nation of Oklahoma 
Historic Preservation Officer 
P.O. Box 1498 
Seminole, OK 74868 
 
Seminole Tribe of Florida 

Mr. Marcellus Osceola Jr.  
Chairman 
Seminole Tribe of Florida 
6300 Stirling Road 
Hollywood, FL 33024 
 
Dr. Paul N. Backhouse 
Tribal Historic Preservation Officer 
Seminole Tribe of Florida 
Ah-Ta-Thi-Ki Museum 
30290 Josie Billie Hwy, PMB 1004 
Clewiston, FL 33440 
 
Ms. Dominique deBeaubien 
NAGPRA Coordinator 
Seminole Tribe of Florida 
Ah-Ta-Thi-Ki Museum 
30290 Josie Billie Hwy, PMB 1004 
Clewiston, FL 33440 
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Poarch Band of Creek Indians 
 
Ms. Stephanie A. Bryan  
Tribal Chair 
Poarch Band of Creek Indians 
5811 Jack Spring Road 
Atmore, AL 36502 
 
Larry Haikey 
Tribal Historic Preservation Officer 
Poarch Band of Creek Indians 
5811 Jack Springs Road, Building 500 
Atmore, AL 36502 
 
Miccosukee Tribe of Indians of Florida 
 
Mr. Billy Cypress 
Chairman  
Miccosukee Tribe of Indians of Florida 
Tamiami Station 
P.O. Box 440021  
Miami, FL 33144 
 
Mr. Kevin Donaldson 
Environmental Specialist 
Miccosukee Tribe of Indians of Florida 
Tamiami Station 
P.O. Box 440021  
Miami, FL 33144 
 
Thlopthlocco Tribal Town 
 
Mr. Ryan Morrow 
Town King 
Thlopthlocco Tribal Town 
P.O. Box 188 
Okemah, OK 74859-0188 
 

Mr. Terry Clouthier 
Tribal Historic Preservation Officer 
Thlopthlocco Tribal Town 
P.O. Box 188 
Okemah, OK 74859-0188 

Other 

 
Chamber of Commerce/Economic 
Development 
 
Sandy Sims, Chair 
Bay Economic Development Alliance 
5230 West Highway 98 
Panama City, FL 32401 
 
Will Cramer, Chair 
Bay County Chamber of Commerce 
235 W 5th Street  
Panama City, FL 32401 
 
Karen Smith, Chairwoman 
Panama City Beach Chamber of Commerce  
17500 Panama City Beach Pkwy.  
Panama City Beach, FL 32413 
 
Austin Mount 
Chief Executive Officer 
Emerald Coast Regional Council 
P.O. Box 11399 
Pensacola, FL  32524 
 
Chris Rietow  
Executive Director 
Apalachee Regional Planning Council 
2507 Callaway Road, Suite 200 
Tallahassee, FL 32303 
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A.3.2 Notification List - Vandenberg AFB 

Elected Officials 

Senator Dianne Feinstein 
United States Senate 
331 Hart Senate Office Building 
Washington, DC 20510 
 
Senator Dianne Feinstein 
11111 Santa Monica Blvd., Suite 915  
Los Angeles, CA 90025 
 
Senator Kamala D. Harris 
United States Senate 
112 Hart Senate Office Building 
Washington, DC 20510 
 
Senator Kamala D. Harris 
11845 West Olympic Boulevard, Suite 
1250W 
Los Angeles, CA 90064 
 
Representative Salud Carbajal 
1431 Longworth HOB 
Washington, DC 20515 
 
Representative Salud Carbajal 
1619 S. Thornburg Street 
Santa Maria, CA 93458 
 
Governor Gavin Newsom 
1303 10th Street, Suite 1173 
Sacramento, CA 95814 
 

Senator Hannah-Beth Jackson 
State of California, District 19 
222 East Carrillo, Suite 309 
Santa Barbara, CA 93101 
 

Assemblymember Monique Limón 
State of California, District 37 
101 West Anapamu Street, Suite A 
Santa Barbara, CA 93101 
 

Mayor Jenelle Osborne 
City of Lompoc 
100 Civic Center Plaza 
Lompoc, CA 93436 
 
Mayor Alice Patino 
City of Santa Maria 
110 East Cook Street 
Santa Maria, CA 93454-5190 
 

Das Williams, 1st District Supervisor 
Santa Barbara County 
Board of Supervisors, 4th Floor 
105 East Anapamu Street 
Santa Barbara, CA 93101 
 
Gregg Hart, 2nd District Supervisor 
Santa Barbara County 
105 East Anapamu Street 
Santa Barbara, CA 93101 
 

Joan Hartmann, 3rd District Supervisor  
Santa Barbara County 
105 East Anapamu Street  
Santa Barbara, CA 93101 
 
Peter Adam, 4th District Supervisor  
Santa Barbara County 
511 East Lakeside Pkwy, Suite 47 
Santa Maria, CA 93455 
 
Steve Lavagnino, 5th District Supervisor  
Santa Barbara County 
511 E. Lakeside Parkway, Suite 141 
Santa Maria CA 93455-1341 
 

Federal Agencies 
 
BIA 
 
Javin Moore, Superintendent 
Southern California Agency 
Bureau of Indian Affairs 
1451 Research Park Drive, Suite 100 
Riverside, CA 92507 
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FAA 
 
Dennis Roberts, Regional Administrator 
Federal Aviation Administration 
Western-Pacific Region  
777 S. Aviation Blvd., Suite 150 
El Segundo, CA 90245 
 
NMFS 
 
National Marine Fisheries Service 
West Coast Region 
501 West Ocean Blvd., Suite 4200 
Long Beach, CA 90802 
 
NPS 
 
Park Superintendent 
Channel Islands National Park 
1901 Spinnaker Dr. 
Ventura, CA 93001 
 
USDA 
 
US Forest Service Pacific Southwest Region 
Pacific Southwest Region 
1323 Club Drive 
Vallejo, CA 94592 
 
Los Padres National Forest 
Supervisor's Office 
6750 Navigator Way, Suite 150 
Goleta, CA 93117 
 
USEPA 
 
Mike Stoker, Regional Administrator 
US Environmental Protection Agency, 
Region 9 
75 Hawthorne Street 
San Francisco, CA, 94105 
 
EPA Southern California Field Office 
600 Wilshire Blvd., Suite 940 
Los Angeles, CA 90017 
 

USFWS 
 
Mr. Stephen P. Henry 
U.S. Fish and Wildlife Service 
Ventura Fish and Wildlife Office 
2493 Portola Road, Suite B 
Ventura, CA 93003 
 
State Agencies 

 
Cal Air Resources Board  
 
Mary D. Nichols, Chair 
California Air Resources Board 
P.O. Box 2815 
Sacramento, CA 95812 
 
CalEPA 
 
Matthew Rodriquez, Secretary for 
Environmental Protection 
California Environmental Protection Agency 
(CalEPA) 
1001 I Street  
Sacramento, CA 95812 
 
Barbara A. Lee, Director  
CA Department of Toxic Substances 
Control 
P.O. Box 806 
Sacramento, CA 95812-0806 
 
State Water Resources Control Board 
P.O. Box 100  
Sacramento, CA 95812-0100 
 
CA Coastal Commission 
 
Steve Hudson, District Director,  
South Central Coast and South Coast, Los 
Angeles County 
89 S California Street #200 
Ventura, CA 93001 
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CA Dept of Natural Resources 
 
Secretary Wade Crowfoot 
California Natural Resources Agency 
1416 Ninth Street, Suite 1311 
Sacramento, CA 95814 
 
California Department of Conservation 
801 K Street, MS 24-01 
Sacramento, CA 95814 
 
Ed Pert, Regional Manager 
South Coast Region (Region 5) 
California Department of Fish and Wildlife 
3883 Ruffin Road 
San Diego, CA 92123 
 
California Department of Forestry and Fire 
Protection 
P.O. Box 944246 
Sacramento, CA 94244-2460 
 
California Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236-0001 
 
CA Department of Transportation 
 
Bob Franzoia, Acting Director 
California Department of Transportation 
1120 N Street 
MS 49 
Sacramento, CA 95814 
 
Tim Gubbins, Director 
California Department of Transportation 
District 5 
50 Higuera Street 
San Luis Obispo, CA 93401-5415 
 
State Clearinghouse 
 
California State Clearinghouse 
Governor's Office of Planning and Research 
P.O. Box 3044 
Sacramento, CA 95812-3044 

State Historic Preservation Office 
 
Ms. Julianne Polanco 
State Historic Preservation Officer 
Department of Parks and Recreation 
Office of Historic Preservation 
1725 23rd Street, Suite 100 
Sacramento, CA 95816 
 
County 

 

Santa Barbara County 
 

Mark A. Hartwig, Chief 
Santa Barbara County Fire Department 
4410 Cathedral Oaks Road 
Santa Barbara, CA 93110 
 
County of Santa Barbara Planning and 
Development 
123 East Anapamu Street 
Santa Barbara, CA 93101-2058 
 
Aviation 

 
Santa Barbara Airport 
Airport Administration 
601 Firestone Road 
Santa Barbara, CA 93117 
 
Santa Maria Public Airport 
3217 Terminal Dr 
Santa Maria, CA 93455 
Lompoc City Airport 
1801 N H St 
Lompoc, CA 93436 
 

Tribal 

 
Santa Ynez Band of Chumash Indians 
P.O. Box 517 
Santa Ynez, CA 93460 
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Other 

 
Chamber of Commerce/Economic 
Development 
 

Glenn D. Morris 
President & Chief Executive Officer 
Santa Maria Valley Chamber of Commerce 
and Visitor & Convention Bureau 
614 S. Broadway 
Santa Maria, CA 93454 
 
 
Lompoc Valley Chamber of Commerce & 
Visitors Bureau 
111 South I Street 
Lompoc, CA 93436 
 
Economic Development Director 
100 Civic Center Plaza 
Lompoc, CA 93436-8001
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A.4 IICEP LETTER RESPONSES 
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Example Letter of Support Attached: 
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A.5 STATE COASTAL CONSISTENCY DETERMINATION 
CORRESPONDENCE 

A.5.1 Tyndall AFB Coastal Consistency Determination 
The Florida State Clearinghouse indicated in comments on the Draft EIS (Comment A-003) that the 
project is consistent with the Florida Coastal Management Program (Section A.13.7, page A-211). 

A.5.2 Vandenberg AFB Coastal Consistency Determination 
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A.6 U.S. ARMY CORPS OF ENGINEERS WETLANDS 
JURISDICTIONAL DETERMINATION  

A.6.1 Vandenberg AFB Jurisdictional Determination 
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A.7 ENDANGERED SPECIES ACT (ESA) SECTION 7 CONSULTATION  
A.7.1 Tyndall AFB Consultation Documentation 
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A.7.2 Vandenberg AFB Consultation Documentation 
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A.8 GOVERNMENT-TO-GOVERNMENT TRIBAL CONSULTATION  

A.8.1 Example Tribal Scoping Letter for Tyndall AFB Area 

See Section A.3.1 (Notification List - Tyndall AFB, Tribal) for a list of recipients of this letter. 
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A.8.1.1  Responses to Tyndall AFB Area Scoping Letters 



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

A-128  Final Environmental Impact Statement 

 



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

Final Environmental Impact Statement A-129 

 

 
  



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

A-130  Final Environmental Impact Statement 

 

A.8.2 Tribal Scoping Letter for Vandenberg AFB Area 
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A.8.3 Tyndall AFB – Government-to-Government Consultation Letters (Sent via E-mail on 
June 2, 2020) 
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A.8.3.1  Responses from Tyndall AFB Area Tribes 
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A.8.4 Vandenberg AFB Government-to-Government Consultation Letter  



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

A-162  Final Environmental Impact Statement 

 

 
  



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

Final Environmental Impact Statement A-163 

 

A.8.4.1 Responses from Vandenberg AFB Area Tribes 
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A.9 NATIONAL HISTORIC PRESERVATION ACT SECTION 106 
CONSULTATION  

A.9.1 Tyndall AFB Section 106 Consultation with Florida SHPO 
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A.9.2 Vandenberg AFB Section 106 Consultation with California SHPO 
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A.10 LIST OF DRAFT EIS REPOSITORIES  

A.10.1 Tyndall AFB Area  

● Bay County Public Library, 898 W 11th Street, Panama City, FL 32401  
● Panama City Beach Public Library, 12500 Hutchison Blvd, Panama City Beach, FL 32407  

A.10.2 Vandenberg AFB Area  

● Lompoc Main Library, 501 E. North Avenue, Lompoc, CA 93436  
● Santa Maria Public Library, 421 South McClelland Street, Santa Maria, CA 93454 

A.11 DRAFT EIS DISTRIBUTION LIST 

A.11.1 Notification List - Tyndall AFB

Elected Officials 

 
Senator Rick Scott 
United States Senate 
716 Hart Senate Office Building  
Washington, DC 20510 
 
Senator Rick Scott 
111 North Adams Street, Suite 208 
Tallahassee, FL 32301 
 
Senator Marco Rubio 
United States Senate 
284 Russell Senate Office Building 
Washington, DC 20510 
 
Senator Marco Rubio 
402 South Monroe Street 
Suite 2105E 
Tallahassee, FL 32399 
 
Representative Matt Gaetz 
U.S. House of Representatives 
1721 Longworth House Office Building 
Washington, DC 20515 
 
Representative Matt Gaetz 
1170 Martin Luther King, Jr. Blvd. Bldg. 4, 
Rm 454 
Fort Walton Beach, FL 32547 

 
Representative Neal Dunn 
U.S. House of Representatives 
316 Cannon House Office Building 
Washington, DC 20515 
 
Representative Neal Dunn 
840 West 11th Street 
Suite 2250 
Panama City, FL 32401 
 
Office of Governor Ron DeSantis 
State of Florida 
The Capitol 
400 S. Monroe St. 
Tallahassee, FL 32399-0001 
Senator George B. Gainer 
Florida State District 2 
840 West 11th Street 
Panama City, FL 32401 
 
Senator Bill Montford 
Florida State District 3 
404 South Monroe Street 
Tallahassee, FL 32399-1100 
 
Representative Jay Trumbull 
Florida House of Representatives 
450 Magnolia Avenue  
Panama City, FL 32401-3127 
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Tommy Hamm 
Bay County Commissioner, District 1 
840 W 11th Street 
Panama City, FL 32401 
 
Robert Carroll 
Bay County Commissioner, District 2 
840 W 11th Street 
Panama City, FL 32401 
 
William T. Dozier, Chairman 
Bay County Commissioner, District 3 
840 W 11th Street 
Panama City, FL 32401 
 
Keith Baker 
Bay County Commissioner, District 4 
840 W 11th Street 
Panama City, FL 32401 
 
Philip Griffitts, Vice Chairman 
Bay County Commissioner, District 5 
840 W 11th Street 
Panama City, FL 32401 
 
Mayor Greg Brudnicki 
City Hall 
501 Harrison Ave 
Panama City, FL 32401 
 
Mayor Mike Thomas 
110 South Arnold Road 
Panama City Beach, FL  32413 
 
Ralph Hammond, Mayor 
City of Springfield 
3529 E 3rd St 
Panama City, FL 32401 
 
Pamn Henderson, Mayor  
City of Callaway 
6601 East Highway 22 
Callaway, FL 32404 
 

Richard Musgrave, Mayor 
City of Parker 
1001 West Park Street 
Parker, FL 32404 
 
Al Cathey, Mayor 
City of Mexico Beach 
P.O. Box 13425 
Mexico Beach, FL 32410 
 

Federal Agencies 

 

BIA 
 

Eastern Regional Office 
Bureau of Indian Affairs 
545 Marriott Drive Suite 700 
Nashville, TN 37214 
 
Cherokee Agency 
Bureau of Indian Affairs 
Highway 441 North 
Cherokee, NC 28719 

Choctaw Agency 
Bureau of Indian Affairs 
421 Powell Street 
Philadelphia, MS 39350 
 
Seminole Agency 
Bureau of Indian Affairs 
6100 Hollywood Boulevard Suite 206 
Hollywood, FL 33204 

FAA 
 

Michael O'Harra, Regional Administrator 
Federal Aviation Administration, Southern 
Region 
1701 Columbia Ave. 
College Park, GA 30337 
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NMFS 
 

David Bernhart 
Assistant Regional Administrator 
National Marine Fisheries Service 
Southeast Regional Office 
263 13th Avenue South 
St. Petersburg FL 33701-5505 
 
NOAA 
 

Noah Silverman, NEPA Coordinator 
NOAA Fisheries 
Southeast Regional Office 
263 13th Avenue South 
St. Petersburg, FL 33701 
 

USDA 
 

National Forests in Florida 
Supervisor's Office 
325 John Knox Road 
Suite F-100 
Tallahassee, FL 32303 
 
Apalachicola Ranger District 
11152 NW State Route 20 
Bristol, FL 32321 
 
USEPA 
 

Mary S. Walker, Regional Administrator 
U.S. Environmental Protection Agency 
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW  
Atlanta, GA 30303-8960 
 

USFWS 
 

Nicole Adimey - Regional Coordinator 
U.S. Fish and Wildlife Service, Region 4 
1875 Century Blvd. NE 
Atlanta, GA 30345 
 

Dr. Catherine Phillips, Field Supervisor 
Panama City Ecological Services Field Office 
U.S. Fish and Wildlife Service 
1601 Balboa Ave 
Panama City, FL 32405 
 

State Agencies 

 

FL Department of Environmental 
Protection 
 
Noah Valenstein, Secretary 
FL Department of Environmental Protection 
3900 Commonwealth Boulevard M.S. 49 
Tallahassee, FL 32399 
 
FL Department of Environmental Protection 
Division of Air Resource Management 
2600 Blair Stone Road, MS 5500 
Tallahassee, FL 32399-2400 
 
Alex Reed, Director 
FL Department of Environmental Protection 
Division of Water Resource Management 
2600 Blair Stone Road, MS 3500 
Tallahassee, FL 32399 
 
FL Department of Transportation 
 
Phillip Gainer, Secretary 
District Three, FL Department of 
Transportation 
Highway 90 East 
Chipley, FL 32428-0607 
 
Aaron N. Smith, State Aviation Manager 
FL Department of Transportation 
605 Suwannee Street, MS 46 
Tallahassee, FL 32399 

FL Fish and Wildlife 
 
Eric Sutton, Executive Director 
Florida Fish and Wildlife Conservation 
Commission 
620 South Meridian Street 
Tallahassee, FL 32399-1600 
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George Warthen, Regional Director 
Florida Fish and Wildlife Conservation 
Commission 
3911 Hwy. 2321 
Panama City, FL 32409-1658 
 
NW FL Water Management District 
 
George Roberts, Chair 
Northwest Florida Water Management 
District 
81 Water Management Drive 
Havana, FL 32333-4712 
 
State Clearinghouse 
 
Chris Stahl, Coordinator 
Florida State Clearinghouse 
3900 Commonwealth Boulevard, M.S. 47 
Tallahassee, FL 32399-3000 
 
State Historic Preservation Office 
 

Dr. Timothy Parsons 
State Historic Preservation Officer 
Florida Department of State 
Division of Historical Resources 
500 S. Bronough Street 
R.A. Gray Building, Room 305 
Tallahassee, FL 32399-0250 
 

County 

 

Bay County 
 
Bay County Planning & Zoning 
840 W 11th Street 
Panama City, FL 32401 
Aviation 

 

Parker W. McClellan Jr., Executive Director 
Northwest Florida Beaches International 
Airport 
6300 West Bay Parkway, Suite A,  
Panama City, FL 32409 
 

Tribal 

 
Muscogee Creek Nation 
 
Mr. James Floyd 
Principal Chief 
Muscogee Creek Nation 
Office of the Administration  
P.O. Box 580 
Okmulgee, OK 74447 
 
Ms. Corain Lowe-Zepeda 
Tribal Historic Preservation Officer 
Muscogee (Creek) Nation 
Historic and Cultural Preservation Office  
Human Development Building  
Hwy 75 & Loop 56 
P.O. Box 580  
Okmulgee, OK 74447 
 
Mr. Emman Spain 
NAGPRA Coordinator 
Muscogee (Creek) Nation 
Historic and Cultural Preservation Office 
Human Development Building 
Hwy 75 & Loop 56 
P.O. Box 580  
Okmulgee, OK 74447 
 
Seminole Nation of Oklahoma 
 
Mr. Gregory Paul Chilcoat 
Principal Chief 
Seminole Nation of Oklahoma 
Executive Office 
P.O. Box 1498 
Wewoka, OK 74884 
 
Mr. Theodore Isham 
Seminole Nation of Oklahoma 
Historic Preservation Officer 
P.O. Box 1498 
Seminole, OK 74868 
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Seminole Tribe of Florida 
Mr. Marcellus Osceola Jr.  
Chairman 
Seminole Tribe of Florida 
6300 Stirling Road 
Hollywood, FL 33024 
 
Dr. Paul N. Backhouse 
Tribal Historic Preservation Officer 
Seminole Tribe of Florida 
Ah-Ta-Thi-Ki Museum 
30290 Josie Billie Hwy, PMB 1004 
Clewiston, FL 33440 
 
Ms. Dominique deBeaubien 
NAGPRA Coordinator 
Seminole Tribe of Florida 
Ah-Ta-Thi-Ki Museum 
30290 Josie Billie Hwy, PMB 1004 
Clewiston, FL 33440 
 
Poarch Band of Creek Indians 
 
Ms. Stephanie A. Bryan  
Tribal Chair 
Poarch Band of Creek Indians 
5811 Jack Spring Road 
Atmore, AL 36502 
 
Larry Haikey 
Tribal Historic Preservation Officer 
Poarch Band of Creek Indians 
5811 Jack Springs Road, Building 500 
Atmore, AL 36502 
 
Miccosukee Tribe of Indians of Florida 
 
Mr. Billy Cypress 
Chairman  
Miccosukee Tribe of Indians of Florida 
Tamiami Station 
P.O. Box 440021  
Miami, FL 33144 
 
Mr. Kevin Donaldson 
Environmental Specialist 

Miccosukee Tribe of Indians of Florida 
Tamiami Station 
P.O. Box 440021  
Miami, FL 33144 
 
Thlopthlocco Tribal Town 
 
Mr. Ryan Morrow 
Town King 
Thlopthlocco Tribal Town 
P.O. Box 188 
Okemah, OK 74859-0188 
Mr. Terry Clouthier 
Tribal Historic Preservation Officer 
Thlopthlocco Tribal Town 
P.O. Box 188 
Okemah, OK 74859-0188 
 
Other 
 
Chamber of Commerce/Economic 
Development 
 
Sandy Sims, Chair 
Bay Economic Development Alliance 
5230 West Highway 98 
Panama City, FL 32401 
 
Will Cramer, Chair 
Bay County Chamber of Commerce 
235 W 5th Street  
Panama City, FL 32401 
 
Karen Smith, Chairwoman 
Panama City Beach Chamber of Commerce  
17500 Panama City Beach Pkwy.  
Panama City Beach, FL 32413 
Austin Mount 
Chief Executive Officer 
Emerald Coast Regional Council 
P.O. Box 11399 
Pensacola, FL  32524 
 
Chris Rietow  
Executive Director 
Apalachee Regional Planning Council 
2507 Callaway Road, Suite 200 
Tallahassee, FL 32303 
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A.11.2 Notification List - Vandenberg AFB 

Elected Officials 

Senator Dianne Feinstein 
United States Senate 
331 Hart Senate Office Building 
Washington, DC 20510 
 
Senator Dianne Feinstein 
11111 Santa Monica Blvd., Suite 915  
Los Angeles, CA 90025 
 
Senator Kamala D. Harris 
United States Senate 
112 Hart Senate Office Building 
Washington, DC 20510 
 
Senator Kamala D. Harris 
11845 West Olympic Boulevard, Suite 
1250W 
Los Angeles, CA 90064 
 
Representative Salud Carbajal 
1431 Longworth HOB 
Washington, DC 20515 
 
Representative Salud Carbajal 
1619 S. Thornburg Street 
Santa Maria, CA 93458 
 
Governor Gavin Newsom 
1303 10th Street, Suite 1173 
Sacramento, CA 95814 
 

Senator Hannah-Beth Jackson 
State of California, District 19 
222 East Carrillo, Suite 309 
Santa Barbara, CA 93101 
 

Assemblymember Monique Limón 
State of California, District 37 
101 West Anapamu Street, Suite A 
Santa Barbara, CA 93101 
 

Mayor Jenelle Osborne 
City of Lompoc 
100 Civic Center Plaza 
Lompoc, CA 93436 
 
Mayor Alice Patino 
City of Santa Maria 
110 East Cook Street 
Santa Maria, CA 93454-5190 
 

Das Williams, 1st District Supervisor 
Santa Barbara County 
Board of Supervisors, 4th Floor 
105 East Anapamu Street 
Santa Barbara, CA 93101 
 
Gregg Hart, 2nd District Supervisor 
Santa Barbara County 
105 East Anapamu Street 
Santa Barbara, CA 93101 
 

Joan Hartmann, 3rd District Supervisor  
Santa Barbara County 
105 East Anapamu Street  
Santa Barbara, CA 93101 
 
Peter Adam, 4th District Supervisor  
Santa Barbara County 
511 East Lakeside Pkwy, Suite 47 
Santa Maria, CA 93455 
 
Steve Lavagnino, 5th District Supervisor  
Santa Barbara County 
511 E. Lakeside Parkway, Suite 141 
Santa Maria CA 93455-1341 
 

Federal Agencies 
 
BIA 
 
Javin Moore, Superintendent 
Southern California Agency 
Bureau of Indian Affairs 
1451 Research Park Drive, Suite 100 
Riverside, CA 92507 
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FAA 
 
Dennis Roberts, Regional Administrator 
Federal Aviation Administration 
Western-Pacific Region  
777 S. Aviation Blvd., Suite 150 
El Segundo, CA 90245 
 
NMFS 
 
National Marine Fisheries Service 
West Coast Region 
501 West Ocean Blvd., Suite 4200 
Long Beach, CA 90802 
 
NPS 
 
Park Superintendent 
Channel Islands National Park 
1901 Spinnaker Dr. 
Ventura, CA 93001 
 
USDA 
 
US Forest Service Pacific Southwest Region 
Pacific Southwest Region 
1323 Club Drive 
Vallejo, CA 94592 
 
Los Padres National Forest 
Supervisor's Office 
6750 Navigator Way, Suite 150 
Goleta, CA 93117 
USEPA 
 
Mike Stoker, Regional Administrator 
US Environmental Protection Agency, 
Region 9 
75 Hawthorne Street 
San Francisco, CA, 94105 
 
EPA Southern California Field Office 
600 Wilshire Blvd., Suite 940 
Los Angeles, CA 90017 
 

USFWS 
 
Mr. Stephen P. Henry 
U.S. Fish and Wildlife Service 
Ventura Fish and Wildlife Office 
2493 Portola Road, Suite B 
Ventura, CA 93003 
 
State Agencies 

 
Cal Air Resources Board  
 
Mary D. Nichols, Chair 
California Air Resources Board 
P.O. Box 2815 
Sacramento, CA 95812 

CalEPA 
 
Matthew Rodriquez, Secretary for 
Environmental Protection 
California Environmental Protection Agency 
(CalEPA) 
1001 I Street  
Sacramento, CA 95812 
 
Barbara A. Lee, Director  
CA Department of Toxic Substances 
Control 
P.O. Box 806 
Sacramento, CA 95812-0806 
 
State Water Resources Control Board 
P.O. Box 100  
Sacramento, CA 95812-0100 
 
CA Coastal Commission 
 
Steve Hudson, District Director,  
South Central Coast and South Coast, Los 
Angeles County 
89 S California Street #200 
Ventura, CA 93001 
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CA Dept of Natural Resources 
 
Secretary Wade Crowfoot 
California Natural Resources Agency 
1416 Ninth Street, Suite 1311 
Sacramento, CA 95814 
 
California Department of Conservation 
801 K Street, MS 24-01 
Sacramento, CA 95814 
 
Ed Pert, Regional Manager 
South Coast Region (Region 5) 
California Department of Fish and Wildlife 
3883 Ruffin Road 
San Diego, CA 92123 
 
California Department of Forestry and Fire 
Protection 
P.O. Box 944246 
Sacramento, CA 94244-2460 
 
California Department of Water Resources 
P.O. Box 942836 
Sacramento, CA 94236-0001 
 
CA Department of Transportation 
 
Bob Franzoia, Acting Director 
California Department of Transportation 
1120 N Street 
MS 49 
Sacramento, CA 95814 
 
Tim Gubbins, Director 
California Department of Transportation 
District 5 
50 Higuera Street 
San Luis Obispo, CA 93401-5415 
 
State Clearinghouse 
 
California State Clearinghouse 
Governor's Office of Planning and Research 
P.O. Box 3044 
Sacramento, CA 95812-3044 

State Historic Preservation Office 
 
Ms. Julianne Polanco 
State Historic Preservation Officer 
Department of Parks and Recreation 
Office of Historic Preservation 
1725 23rd Street, Suite 100 
Sacramento, CA 95816 
 
County 

 

Santa Barbara County 
 

Mark A. Hartwig, Chief 
Santa Barbara County Fire Department 
4410 Cathedral Oaks Road 
Santa Barbara, CA 93110 
 
County of Santa Barbara Planning and 
Development 
123 East Anapamu Street 
Santa Barbara, CA 93101-2058 
 
Aviation 

 
Santa Barbara Airport 
Airport Administration 
601 Firestone Road 
Santa Barbara, CA 93117 
 
Santa Maria Public Airport 
3217 Terminal Dr 
Santa Maria, CA 93455 
Lompoc City Airport 
1801 N H St 
Lompoc, CA 93436 
 

Tribal 

 
Santa Ynez Band of Chumash Indians 
P.O. Box 517 
Santa Ynez, CA 93460
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Other 

 
Chamber of Commerce/Economic 
Development 
 

Glenn D. Morris 
President & Chief Executive Officer 
Santa Maria Valley Chamber of Commerce 
and Visitor & Convention Bureau 
614 S. Broadway 
Santa Maria, CA 93454 
 
Lompoc Valley Chamber of Commerce & 
Visitors Bureau 
111 South I Street 
Lompoc, CA 93436 
 
Economic Development Director 
100 Civic Center Plaza 
Lompoc, CA 93436-8001
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A.12 DRAFT EIS DISTRIBUTION MEMORANDUM 
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Receipt Confirmation from Florida State Clearinghouse 
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A.13 DRAFT EIS PUBLIC COMMENTS AND RESPONSES 

This appendix contains comments received from federal, state, and local agencies, the general 
public, and federally recognized tribes during the public comment period for the Draft 
Environmental Impact Statement (EIS) for the F-35A Wing Beddown at Tyndall AFB and MQ-9 
Wing Beddown at Tyndall AFB or Vandenberg AFB.  The Notice of Availability for the Draft EIS 
appeared in the Federal Register on June 19, 2020.  This began a 45-day comment period.  In 
accordance with the National Environmental Policy Act (NEPA), public and agency comments 
were reviewed and incorporated into the Final EIS.  These public and agency comments will be 
taken into consideration by the USAF in its decision making process. 

Public comment was encouraged at the public hearings, newspaper display advertisements, press 
releases, public service announcements, and letters sent to agencies and interested parties 
announcing the availability of the Draft EIS document.  It was noted that these comments would 
be published in the Final EIS (and that providing personal information on those comments was 
considered consent to publish it).  While all comments submitted were assessed and considered by 
the USAF, only substantive comments are addressed either individually or collectively in the Final 
EIS. Substantive comments are those that identify issues and concerns related to the quality of the 
document in consideration of the accuracy of the facts, adequacy of analysis, precision of language, 
consistency of analysis or facts, justifications for conclusions, and/or the merits of other 
alternatives than those discussed. Non-substantive comments are those that only express a 
conclusion, an opinion, or a vote for or against the proposal itself, or that otherwise state a personal 
preference or opinion. The following presents the USAF’s Comment and Response Process. 

A.13.1 Comment Receipt and Review 

Comment Receipt: Comments on the Draft EIS included both written correspondence via letters, 
website, or emails, and oral testimony received during the 45-day public comment period.  All 
comments received during that period are included in this Section A.13. 

Comment Review:  In accordance with 40 Code of Federal Regulations (CFR) 1503.4, comments 
were assessed and considered as follows: 

● Each letter or testimony was assigned an identification number and each comment letter 
and each individual’s oral comments were read and reviewed carefully. 

● Within each comment letter or testimony, substantive comments were identified and 
bracketed.  Three guidelines were used for determining substantive comments: 
a. The comment questions the Proposed Actions and alternatives, or other components of 

the F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB 
or Vandenberg AFB. 

b. The methodology of the analysis or results was questioned. 
c. The use, adequacy, or accuracy of data was questioned. 

● The bracketed comments were reviewed by environmental resource specialists who draft 
the responses.   
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● The individual bracketed comments were assigned a comment number and a response code.  
These comments and responses are organized consecutively by number.  The responses to 
comments appear in Section A.13.5 of this appendix. 

Comment Organization: The bracketed comment letters are presented in Sections A.13.6, 
A.13.7, and A.13.8 in numerical order and are organized into three sections: 

● Written comments and submitted letters from Individuals and members of the general 
public (Section A.13.6) 

● Agency/Organization/Company letters (Section A.13.7)  
● Public hearing transcript of oral testimonies (Section A.13.8) 

A.13.2 Locating Your Comments 

The Directory of Written Submittals and Public Hearing Comments begins on the next page and 
starts with a key that clarifies the naming convention that was used in the response codes. A 
directory to locate your name and the comment number and response code(s) for your comment 
(Table A-1) immediately follows the key to response codes.  The directory provides an alphabetical 
listing of commenters by last name.  Look for your last name and note the comment number in the 
second column.  This is the number that was assigned to your comment, which is labeled on your 
letter or next to your comments. Comments are presented in Sections A.13.6, A.13.7, and A.13.8, 
in order of the assigned comment numbers. 

As noted during the public hearing and on the project website,  the comment forms, and copies of 
the Draft EIS and Executive Summary, providing your name in the EIS process meant that you 
understood that your name and comment would be made a part of the public record for this EIS.     

A.13.3 Locating Responses to Comments 

USAF responses to comments are located in Section A.13.5, immediately following the Directory 
of Written Submittals and Public Hearing Comments presented in Section A.13.4.  Each 
substantive comment within each comment submittal and each substantive oral comment in public 
hearing transcripts was bracketed and given a response code (see comment submittals and hearing 
transcripts presented in Sections A.13.6, A.13.7, and A.13.8).  Every bracketed comment has a 
corresponding response.  Response codes are printed next to the brackets in the margin of the 
comments.  Each response is designed to be read along with the comment it addresses. Responses 
are organized alphabetically by response code.  The first page of the following Section A.13.4 
(Directory of Written Submittals and Public Hearing Comments) provides a key that further 
clarifies the response codes. To find the response to your comment, first identify the response 
code(s) in Table A-1 corresponding to your comment and then locate the response code(s) in 
Error! Reference source not found.. Note that some comment submissions are addressed by 
more than one response code. 

The responses refer to both the Draft EIS and Final EIS documents, as appropriate.  For example, 
if the commenter suggests a deficiency in the Draft document, the response may refer to the Draft 
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EIS for clarification.  If the Final EIS includes amended information, including mitigations, the 
reader will be directed to that section of the Final EIS. 

Public and agency involvement is an important part of the NEPA process, and all comments, 
whether bracketed or not, are taken into consideration by the USAF in its decision-making process.  

A.13.4 Directory of Written Submittals and Public Hearing Comments 

The following response codes were applied during the bracketing of substantive comments in the 
preparation of the responses to comments. Note that some comment submissions have more than 
one response code. 

Code Prefix Resource Area/Category 
AQ Air Quality 
BI Biological Resources 
IN Infrastructure 
NP NEPA/Public Involvement 
NS Noise 
WR Water Resources 

Table A-1 provides an alphabetical listing of commenters by last name, along with the comment 
number and response code(s) assigned to each comment number.   
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Table A-1.  Alphabetical Directory for Individual and Agency/Organization/Company Written Submittals, and Public Hearing 
Transcripts 

Name Comment 
Identification #1 Submission Method Notes Comment Response  

Codes Applied2 
Altman, Thad O-004 Letter (via website) Florida Defense Support Task Force GS-1 

Brudnicki, Greg O-011 Letter (mailed) Commission of The City of Panama City, Florida 
(resolution) GS-1 

Cathey, Al E-001 Letter (mailed) City of Mexico Beach, Florida GS-1 

Collins, Ray  O-003 Website, transmitting 
support letter O-004  Florida Defense Support Task Force GS-1 

Cramer, Will O-015 Letter (mailed) Bay County Chamber of Commerce Military 
Affairs Committee GS-1 

Crelling, Ian  E-005 Virtual Public Hearing 
(Tyndall AFB) Bay County, Florida GS-1 

Gabreski, Terry  I-003 Website Bay Defense Alliance GS-1 

Griffitts, Philip  O-010 Letter (mailed) Board of County Commissioners of Bay County, 
Florida (resolution) GS-1 

Hammond, Ralph O-013 Letter (mailed) City of Springfield, Florida (resolution) GS-1 

Hardin, Becca O-009 Letter (mailed) Bay County Economic Development Alliance 
(resolution) GS-1 

Henderson, Pamn  E-002 Letter (mailed) City of Callaway, Florida GS-1 

Henderson, Pamn O-012 Letter (mailed) City Commission of The City of Callaway, Florida 
(resolution) GS-1 

Hight, Jason A-001 Letter (mailed) Florida Fish and Wildlife Conservation 
Commission BI-1, BI-2, BI-3, BI-4 

Kajumba, Ntale for 
Mark J. Fite A-002 Letter (via website and 

mailed)  U.S. Environmental Protection Agency, Region 4 NP-1, NS-1, NS-2 

McDonald, Glen  O-005 Letter (via website) Gulf Coast State College GS-1 

McQueen, Mark E-004 Virtual Public Hearing 
(Tyndall AFB) City of Panama City, Florida GS-1 

Musgrave, Rich E-003 Virtual Public Hearing 
(Tyndall AFB) City of Parker, Florida GS-1 

Neubauer, Tom  O-002 Letter (via website) Bay Defense Alliance GS-1 

Neubauer, Tom  O-006 Virtual Public Hearing 
(Tyndall AFB) Bay Defense Alliance GS-1 

Rowell, Andrew and 
Carol Roberts O-001 Letter (mailed) Bay County Chamber of Commerce GS-1 
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Table A-1.  Alphabetical Directory for Individual and Agency/Organization/Company Written Submittals, and Public Hearing 
Transcripts 

Name Comment 
Identification #1 Submission Method Notes Comment Response  

Codes Applied2 
Rowell, Andrew and 
Carol Roberts O-007 Letter (mailed) Bay County Chamber of Commerce (letter) GS-1 

Rowell, Andrew and 
Carol Roberts O-008 Letter (mailed) Bay County Chamber of Commerce (resolution) GS-1 

Sharpe, Ron O-014 Letter (mailed) St. Andrew Bay Center, Inc. dba The Arc of the 
Bay (resolution) GS-1 

Shutt, Anthony  I-002 Website Bay Defense Alliance Board GS-1 

Stahl, Chris A-003 Email Florida State Clearinghouse 
AQ-1, AQ-2, BI-5, HS-1, 
HS-2, IN-1, WR-1, WR-2, 
WR-3 

Vigil, Jennifer  I-001 Website Bay County Chamber of Commerce GS-1 
Notes: 
1 A = Agency; E = Elected or Other Official; O = Organization; I = Individual 
2 See Table A-2 for responses to these coded comments.  
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A.13.5 Responses to Comments 

To find the response to your comment, first identify the response code(s) in Table A-1 corresponding to your comment and then locate 
that response code(s) in the Table A-2 below. Note that some comments are addressed by more than one response code. 
 

Table A-2.  Comment and Response Matrix 
Code Comment ID  Comment Response 

AQ-1 A-003 If the project involves clearing of undeveloped and wooded 
land, the vegetative debris may be disposed by open 
burning on-site if the burn meets the requirements of state 
and county regulations. Best management practices should 
be applied for control of unconfined particulate matter 
from land-clearing, site grading and excavations. 

On-site open burning of cleared vegetative debris is not part of the 
Proposed Action.  As stated in the Draft EIS Sections 4.1.4 and 
4.2.1.7 (Base Facilities Construction subsections), the analysis 
assumed that air quality BMPs identified in Table 2.7-1 would 
minimize fugitive dust emissions from the (1) operation of 
equipment on exposed soils and (2) handling of soils. 

AQ-2 A-003 If relocatable crushers, concrete batch plants or asphalt 
plants are brought onsite as part of construction or 
demolition, they should be properly permitted and up to 
date on testing requirements. Future permitting 
requirements, rule analysis and PSD analysis for activities 
onsite. Items to consider when determining air permitting 
requirements include but are not limited to Gasoline 
dispensing facilities, surface coating, engine test 
cells/stands, boilers, emergency and non-emergency 
stationary engines. 

Regarding the first sentence of the comment, relocatable crushers, 
concrete batch plants or asphalt plants brought onsite are not part of 
the Proposed Action. 
 
Regarding the second sentence of the comment, the following has 
been added to Sections 4.1.4 and 4.2.1.7 (Airfield Operations 
subsections) of the Final EIS:  “Sources would operate in 
compliance with applicable FDEP air quality regulations, emission 
limitations, and permitting requirements.”  

BI-1 A-001 Beach-nesting Birds - State-listed seabirds and shorebirds 
overwinter and nest in the beach dune habitat within and 
adjacent to the proposed project site. Between 2017 and 
2018, FWC staff documented approximately 337 instances 
of imperiled beach nesting shorebird nesting within one 
mile of the proposed work activities. Existing site 
conditions may also support beach-nesting bird breeding 
habitat and clearing associated with construction may 
create conditions conducive for nesting. Cleared sites such 
as areas that have undergone surface scraping and that 
leave open sandy soils may attract ground-nesting species 
such as least terns, black skimmers, or other imperiled 
beach- nesting birds (IBNB). IBNB nests have been 
documented on a variety of disturbed sites, including 
construction sites. Nesting has occurred on nearby projects 

Management recommendations and/or references to these 
recommendations have been added to the EIS in Sections 2.7, 4.1.8, 
4.2.1.15, and 4.3.8. 
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Table A-2.  Comment and Response Matrix 
Code Comment ID  Comment Response 

in similar locations and with similar soil composition. Eggs 
are typically deposited in shallow depressions or scrapes in 
the substrate, or within a vegetation clump. In addition to 
the beach dune areas and cleared sites with exposed bare 
soils, imperiled beach nesting birds can also utilize 
buildings with gravel rooftops for nesting and have been 
documented nesting on these types of buildings on Tyndall 
AFB. 
 
Egg-laying usually begins in early April, and colonies may 
range in size from a few breeding pairs to many hundreds. 
FWC staff recommends the following measures to reduce 
nesting potential during construction: 
• Conduct construction or demolition activities outside of 
the breeding season (generally April, but potentially as 
early as mid-February, through August), if feasible; 
• Clear the site only when ready to build, and avoid leaving 
cleared areas or potentially suitable nesting sites (such as 
gravel rooftops) with little to no activity for an extended 
amount of time; and 
• Monitor daily proposed works sites during the nesting 
season any cleared sites to ensure no active nests of ground 
nesting birds are present prior to the commencement of 
construction or demolition activities. 
If nesting is observed within or adjacent to a demolition or 
construction work site prior to or after the start of work, 
installation staff can coordinate with FWC staff at the end 
of this letter to discuss nest buffers and other avoidance 
and minimization measures. For additional information, 
please refer to FWC’s Breeding Bird Protocol for Florida’s 
Seabirds and Shorebirds located at the following web 
address: 
https://public.myfwc.com/crossdoi/shorebirds/PDF-
files/BreedingBirdProtocol.pdf. 
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Table A-2.  Comment and Response Matrix 
Code Comment ID  Comment Response 

BI-2 A-001 Sea Turtle Lighting - The beaches at Tyndall AFB support 
nesting by loggerhead and green sea turtles and 
occasionally leatherback and Kemp’s ridley turtles. The 
base has an active Sea Turtle Program that surveys and 
marks all sea turtle nests on the base’s approximately 18 
miles of beaches under an FWC marine turtle permit. The 
draft EIS indicates that wildlife-friendly lighting would be 
incorporated into the proposed action. FWC supports the 
base’s efforts to reduce and minimize lighting impacts to 
coastal wildlife associated with the proposed action. For 
implementation, FWC staff recommends an exterior 
lighting plan be developed. The plan should specify long-
wavelength (560 nanometers or shorter) lamps with the 
lowest lumen output necessary to meet the required design 
foot candles. Lamps should be installed in full cut-off, fully 
shielded fixtures mounted at the lowest height possible. To 
minimize visibility of lights from the adjacent beach, 
bollards – 42 inches or less in height – should be utilized in 
parking areas. Poles along roadways should be limited to 
15 to 18 feet in height. In addition, restoration of coastal 
vegetation should include taller, shrubby plants that can 
serve as a barrier to landward lights and block sky glow. 
FWC staff are available for assistance and can be contacted 
at wildlifelighting@myfwc.com for specific lighting 
questions during the development of lighting plans for 
projects at Tyndall AFB. Additional information is 
available http://myfwc.com/wildlifehabitats/managed/sea-
turtles/. 

Management recommendations and/or references to these 
recommendations have been added to the EIS in Sections 2.7, 4.1.8, 
4.2.1.15, and 4.3.8. 

BI-3 A-001 FWC has received 437 reports of human-bear conflicts 
within a five-mile radius of the project site since 2006. 
Florida black bears are frequently observed on Tyndall 
AFB, which is within the East Panhandle Bear 
Management Unit identified in the 2019 Bear Management 
Plan. The Integrated Natural Resources Management Plan 
(INRMP) for Tyndall AFB includes management 
objectives to maintain the current population, reduce 
negative human-bear interactions, remove bear attractants 

Management recommendations and/or references to these 
recommendations have been added to the EIS in Sections 2.7, 4.1.8, 
4.2.1.15, and 4.3.8. 
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from populated areas on base, and educate the public. FWC 
staff recommend that Tyndall AFB continue to follow and 
implement these management objectives, since proactive 
planning may help prevent or reduce future conflicts with 
bears. Additional information about Florida black bears 
can be found on our website at 
http://www.myfwc.com/wildlifehabitats/managed/bear. 

BI-4 A-001 Florida Pine Snake - Although Florida pine snakes have 
not been documented on Tyndall AFB, they can occur in 
xeric (well-drained), upland habitat, which is present 
throughout the base property. Florida pine snakes are 
naturally secretive and can spend up to 80 percent of their 
time in underground refuges such as stump holes, gopher 
tortoise burrows, and the burrows of nine-banded 
armadillos and mice. This species is often associated with 
southeastern pocket gophers (Geomys pinetis); however, 
they can persist and thrive in areas without this species. 
Florida pine snakes are active from March through October 
but show the greatest activity in May, June, July, and 
October when they move more frequently and travel 
farther distances. Additional information can be found in 
the Florida Pine Snake Species Conservation Measures and 
Permitting Guidelines 
(https://myfwc.com/media/11571/floridapinesnakeguidelin
es-2018.pdf). If a Florida pine snake is observed during 
construction, FWC staff recommends that work activities 
cease, and the snake be allowed to leave with no support or 
hindrance. It would also contribute to FWC’s research 
efforts if sightings are reported to the staff member at the 
close of this letter, preferably with a photograph and GPS 
coordinates. 

Management recommendations and/or references to these 
recommendations have been added to the EIS in Sections 2.7, 4.1.8, 
4.2.1.15, and 4.3.8. 

BI-5 A-003 Based on the information received, it is unclear if there will 
be wetland impacts. The applicant is advised to contact the 
Department of Environmental Protection’s Northwest 
District for further wetland and/or stormwater permitting 
guidance. 

Table 2.6.1, page 2-44, of the Draft EIS states that there will be 
impacts to wetlands under all the proposed alternatives at Tyndall 
AFB.  EIS Sections 4.1.8, 4.2.1.15, and 4.3.8 provide the analysis 
and additional details on those impacts. 
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GS-1 E-001, E-002, 
E-003, E-004, 
E-005, I-001, 
I-002, I-003, 
O-001, O-002, 
O-003, O-004, 
O-005, O-006, 
O-007, O-008, 
O-009, O-010, 
O-011, O-012, 
O-013, O-014, 
O-015 

General comments of support for the proposed actions. Thank you for your comment. 

IN-1 A-003 There is a potential for environmental issues with 
construction activities taking place in/around known 
contaminated sites. Most of these activities will need to be 
coordinated with the Division of Waste RCRA and Federal 
Programs 

Environmental effects of construction activities in/around known 
contaminated sites is addressed in EIS Section 4.1.5.1.1. The 
discussion has been revised in the Final EIS in response to Florida 
State Clearinghouse comments on the Draft EIS to include: 
“requirements to inform the [Florida Department of Environmental 
Protection] would be met prior to the removal or disturbance of any 
potentially affected soils.  Should soils need to be removed, 
transported, treated, and/or disposed, Resource Conservation and 
Recovery Act regulations would apply to the characterization, 
transportation, and disposal of this material.” 

IN-2 A-003 Possible presence of asbestos piping or asbestos fiber in 
old concrete - surveys should be conducted and required 
management practices should be applied. 

Management of asbestos-containing material in construction wastes 
is discussed in Draft EIS Section 4.1.11.1. Revised the discussion 
in the Final EIS in response to Florida State Clearinghouse 
comments to read: “Construction waste contaminated with 
hazardous waste, asbestos containing material (ACM), lead based 
paint (LBP), or other undesirable components would be identified 
and managed in accordance with AFMAN 32-7002, which requires 
compliance with federal regulations.” 

IN-3 A-003 The Construction of potable water utilities beyond the 
Tyndall AFB master meter are not required to obtain DEP 
potable water permits as the system is a consecutive system 
of Bay County at this time. Connections directly to Bay 
County’s water system may require DEP potable water 
permitting. A determination request can be made by 

Revised EIS Section 4.3.11.1.1 to include language that if direct 
connections to Bay County’s water system are needed, Florida 
Department of Environmental Protection potable water permitting 
will be evaluated by the USAF. A determination request would be 
submitted by emailing a description and drawing(s) to 
Epost.nwdwf@FloridaDEP.gov. 
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emailing a description and drawing(s) to 
Epost.nwdwf@FloridaDEP.gov.  

IN-4 A-003 Wastewater collection system construction permitting may 
be needed. Permit determinations are recommended and 
can be requested by emailing a description and drawing(s) 
to Epost.nwdwf@FloridaDEP.gov. The application is 
found at https://floridadep.gov/sites/default/files/62-
604.300_8a_1.pdf. 

Revised EIS Section 4.3.11.1.1 to include language stating that the 
USAF will contact the Florida Department of Environmental 
Protection to determine if permitting is needed for the construction 
of wastewater collection systems.   

NP-1 A-002 In addition, the EPA recommends that the U.S. Air Force 
continue to keep the local community informed and 
involved during the proposed project. 

As noted in Table 2.7-1, the USAF will continue to work with Bay 
County and Bay County cities to ensure compatible future 
community and Tyndall AFB future mission planning and 
implementation as the base, county, and cities rebuild.  

NS-1 A-002 The EPA has particular concerns regarding noise levels at 
Tyndall Elementary School located on the installation. The 
DEIS indicates that noise levels will increase under both 
the Three-Squadron and the Four-Squadron F-35A 
alternatives. Under all three-squadron F-35A Wing 
afterburner-use scenarios, the number of indoor noise 
events with potential to interfere with speech per average 
daytime hour at Tyndall Elementary School would be as 
high as six events with windows open, or five events with 
windows closed. Recommendation: It is important that the 
U.S. Air Force address noise impacts to sensitive receptors 
such as children and similarly affected residents. The EPA 
recommends the U.S. Air Force and Air Base Commander 
implement the mitigation measures identified under the 
Best Management Practices identified in Table 2.7-1. The 
Final EIS should discuss the noise mitigation measures the 
U.S. Air Force will implement, as applicable, for the 
selected alternative. 

In accordance with U.S. Environmental Protection Agency’s 
recommendation, the USAF will implement the mitigation 
measures identified in Draft EIS Table 2.7-1.  The USAF does not 
monitor real-time aircraft noise due to the robust Department of 
Defense–approved noise-modeling tools and software available to 
predict aircraft noise contours for long-term planning and 
assessment.  However, as described in Table 2.7.1,  a new Air 
Installation Compatible Use Zones (AICUZ) update will be 
scheduled, following full operational capability of units that are 
proposed to be bedded down.  (Section 2.2.4.2 of the Draft EIS 
discusses that a 3-squadron beddown is expected to be complete in 
late Fiscal Year 2026). As part of the AICUZ update, operational 
points of contact would be consulted to confirm or update the 
operational parameters used in EIS noise modeling based on their 
first-hand knowledge.  The USAF will use the findings of the 
AICUZ update to assess whether actual noise impacts exceed those 
described in the EIS, and, if so, actions will be considered to reduce 
the impacts and further National Environmental Policy Act (NEPA) 
analysis could be warranted.    

As noted briefly in Section 4.1.2.1 and in greater detail in Appendix 
D, the 50 dBA Lmax threshold (i.e., the A-weighted decibel 
maximum sound level) used to estimate the frequency of potential 
speech interference events in the EIS was conservative, assuming 
that the speaker does raise their voice to be heard over the sound of 
aircraft.  Also, the structure of Tyndall Elementary School 
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(concrete block walls, windows, and flat roof assembly) may 
provide greater structural noise attenuation than the standard 
structural attenuation assumed in EIS analysis (i.e., 15 dB with 
windows open or 25 dB with windows closed).  Use of 
conservative assumptions reflects a lack of detailed information 
(e.g., regarding the aggregate noise attenuation provided by Tyndall 
Elementary School classrooms) and ensures that impacts are not 
underestimated as a result of analysis methodology. 

NS-2 A-002 The EPA also recommends that the Final EIS indicate 
whether there will be a comprehensive noise monitoring 
program to ensure that ongoing noise impacts from 
military training flights are assessed and appropriately 
addressed once identified. 

The USAF does not monitor real-time aircraft noise due to the 
robust Department of Defense–approved noise-modeling tools and 
software available to predict aircraft noise contours for long-term 
planning and assessment.  An AICUZ update would confirm or 
replace the noise impacts described in the EIS, thereby ensuring 
that impacts from military operations are accurately assessed and 
mitigated to the extent practicable.  Text has been added to the 
Final EIS describing operational noise mitigation measures that 
were considered but not adopted. 

WR-1 A-003 If any dewatering permits are required for construction, 
there will need to be a careful evaluation and review of 
available groundwater data to determine the appropriate 
permit conditions. 

Added text to Section 4.1.7, under the Groundwater subheading, “If 
dewatering is required in or within 500 feet of an identified 
contaminated site (see Section 3.1.5.4), the groundwater would be 
tested/characterized prior to dewatering to surface waters. If 
groundwater does not meet disposal-to-surface-water criteria 
without treatment, the USAF would consult with the [Florida 
Department of Environmental Protection] to determine the proper 
permit and method to dispose of groundwater.”  

WR-2 A-003 For dewatering of produced groundwater directly or 
indirectly to surface water or a conveyance connected to 
surface water: if the site is contaminated and does not meet 
surface water standards without treatment, dewatering 
cannot be authorized under the Generic Permit for 
Stormwater Discharge from Large and Small  Construction 
Activities or the Generic Permit for Discharge of 
Groundwater from Dewatering Operations. These two 
permits are only appropriate when surface water criteria 
will be met without treatment. Some of the applicable rules 
for dewatering near contamination are found in 62-302, 
F.A.C. (surface water quality standards), 62-777, F.A.C. 

See response to WR-1.  
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(contaminated cleanup target levels), and 62-780, F.A.C. 
(contaminated site cleanup criteria). Please consult with the 
department regarding dewatering. You may email a 
description and drawings to 
Epost.nwdwf@FloridaDEP.gov. 

WR-3 A-003 Based on the information submitted and minimal project 
impacts, the state has no objections to the subject project 
and, therefore, it is consistent with the Florida Coastal 
Management Program (FCMP). 

Thank you for your review and FCMP determination concurrence.  
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Jennifer Vigil, received 7/9/2020 Comment Code: GS-1  Comment ID: 1-001 
I am a member of the Bay County Chamber of Commerce and want to express my full support for the 
beddown of an active duty F35 Wing with up to four squadrons and an MQ-9 Wing at Tyndall AFB. I have 
reviewed the Draft EIS and have found no issues that would cause me to submit a substantive comment. 
Our lives changed in this area on October 10, 2018 when our community and Tyndall AFB were hit by 
Hurricane Michael. Hurricane Michael was an unprecedented and catastrophic storm to Tyndall AFB and 
Bay County. I am grateful to the Air Force for everything you have done to help recover and rebuild Tyndall 
AFB since that time. Tyndall AFB is home to the 325th Fighter Wing and over 30 tenant units and has a 
legacy dating back to 1947. Our community has worked tirelessly since the beginning to ensure the military 
members and their families feel welcome in our community. You have my commitment that this support will 
continue and that we will continue to work in partnership with Tyndall AFB. I look forward to seeing F35s 
and MQ-9s flying over the skies in Bay County. 
 
Anthony Shut, received 7/21/2020 Comment Code: GS-1  Comment ID: 1-002 
I am a member of the Bay Defense Alliance Board, reside in the Bay County community and wish to express 
my full support for the bed down of an active F-35 operational wing with up to four squadrons of aircraft and 
the proposed "Base "Y" MQ-9 wing at Tyndall AFB. I have reviewed the draft EIS and find no substantive 
issues with the movement of these aircraft and the military members and families that will follow. Our lives 
changed in this area on October 10, 2018 when our community and Tyndall AFB were hit by Hurricane 
Michael. Hurricane Michael was an unprecedented and catastrophic storm to Tyndall AFB and Bay County. 
I am grateful to the Air Force for everything you have done to help recover and rebuild Tyndall AFB since 
that time. Tyndall AFB is home to the 325th Fighter wing and many tenant units which contribute 
substantially to our national defense. The 75-year relationship between our community our military has 
been a positive one and we were pleased to be named a "Great American Defense Community" by the 
Association of Defense Communities last year. You can count on Bay County for continued support of 
Tyndall Air Force base and the military members who will call our community home and I look forward to 
seeing F-35s and MQ-9s flying over the skies in Bay County. 
 
Terry Gabreski, received 7/26/2020 Comment Code: GS-1  Comment ID: 1-003 
I am a member of the Bay Defense Alliance, live in Bay County, and give my full support to beddown a 4 
squadron, active F-35 operational wing and the proposed "Base "Y" MQ-9 wing at Tyndall AFB. I have 
reviewed the draft  EIS and see no substantive issues with the movement of these aircraft and the  military 
members with their families that will follow. 10 October  2018 changed our lives in this area when our 
community and Tyndall AFB were hit by Hurricane Michael. Hurricane Michael was catastrophic to Bay 
County and Tyndall AFB. I am personally grateful to the Air Force for everything you have done to recover 
and rebuild Tyndall AFB since that time. Tyndall AFB is home to the 325 FW and many associate units that 
contribute substantially to our national defense. The 75 year partnership between our community and our 
military has been an extremely positive one. You can count on Bay County for continued support for Tyndall 
AFB and the military and civilian members who call our community home. In my 35 years serving in the 
USAF, Bay County by far surpasses other assignments in its support and caring for our Air Force resources. 
I look forward to seeing F-35s and MQ-9s flying overhead in Bay County. Terry L. Gabreski, Lt Gen, USAF, 
(ret) 
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July 14, 2020 Transcript of Public Hearing Comments 

Comment O-006:  
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Excerpt of Transcript Requesting Public Comments:  



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

A-258  Final Environmental Impact Statement 

 



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

Final Environmental Impact Statement A-259 

 

 



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

A-260  Final Environmental Impact Statement 

 



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

Final Environmental Impact Statement A-261 

 

 
 



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

A-262  Final Environmental Impact Statement 

 

 

This page intentionally left blank. 

 



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

Final Environmental Impact Statement  

 

 

APPENDIX B  
RESOURCE DEFINITION & METHODOLOGY FOR ANALYSIS 

  



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

  Final Environmental Impact Statement 

 

 

This page intentionally left blank.  



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

Final Environmental Impact Statement B-1 

 

B.1 AIRSPACE MANAGEMENT AND AIR TRAFFIC CONTROL 

B.1.1 Resource Definition 

Airspace management and air traffic control is generally defined as the direction, control, and 
handling of flight operations in the navigable airspace overlying the geopolitical borders of the 
United States and its territories.  The Federal Aviation Administration (FAA) is responsible for 
governing and managing this navigable airspace to ensure its safe and efficient use by all 
concerned.  In doing so, the FAA has structured the National Airspace System in a manner that is 
strictly regulated and managed to meet both the individual and common needs of all military, 
commercial, and general aviation interests to include Unmanned Aircraft Systems (UAS) 
operations.  The UAS includes the entire ground control system and communications for operating 
a Remotely Piloted Aircraft (RPA) such as the MQ-9 being evaluated in this study. 

In general, all navigable airspace is categorized as Controlled, Special Use (SUA), Uncontrolled, 
or Other, depending on the flight rules applying to the operational use of each category.  This 
categorization is also dependent upon (1) the complexity, density, and nature of aircraft operations, 
(2) the level of safety required, and (3) national and public interest.  

The affected airspace environments for both Tyndall Air Force Base (AFB) and Vandenberg AFB 
include controlled airspace, SUA, and other airspace areas in which F-35 and MQ-9 would operate 
under the different alternatives.  The different controlled airspace categories and classifications are 
defined below as they relate to the environments being examined for the Proposed Action and 
alternatives. 

The different controlled airspace categories and classifications and the terms discussed in this EIS 
for airspace uses are defined below as they relate to the environments being examined for the 
Proposed Action and alternatives.  

Visual Flight Rules (VFR) – rules regulating flights conducted in visual conditions where at least 
3 miles visibility is required and pilots must be able to see the ground while staying clear of clouds 
and seeing and avoiding other aircraft.  These rules are used mostly by general aviation pilots 
operating propeller type aircraft. 

Instrument Flight Rules (IFR) -   rules regulating flights that may be conducted in marginal 
weather conditions where pilots depend on navigational systems and aircraft instruments to guide 
and direct their flights.   These rules are used by commercial and other jet aircraft that requires a 
pilot IFR certification.       

Air Traffic Control (ATC) – a system of personnel and equipment that directs and separates all 
IFR aircraft while flying to, from, and enroute between airports.  This system includes control 
towers and FAA and military radar approach control facilities (i.e., Air Force RAPCON) that 
control airport related aircraft and the FAA air route traffic control centers that control aircraft 
while they are enroute between airports.  
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Federal Airways and Jet Routes (shown as victor “V” routes and “J” on aeronautical maps) are 
“highways” in the sky that pilots follow when transiting between airports.  These routes are based 
on navigational aids (transmitters) and aircraft equipment (receivers) as directional guidance for 
operating along these routes. Such routes are also established for using the Global Positioning 
System as a means of navigational guidance.  

Instrument Landing System (ILS) is a navigational system that provides a pilot with both vertical 
and horizontal guidance during an approach to a runway for landing. 

Controlled Airspace  

Controlled airspace in which most air traffic operates is categorized as either Class A, B, C, D, or 
E where FAA regulations dictate pilot qualification requirements, the rules of flight to be followed, 
and aircraft equipment necessary to operate within each class.  Uncontrolled airspace (Class G) 
exists outside the other classes where it is not normally regulated in any manner.  

 
Figure B.1.1. Controlled/Uncontrolled Airspace Depictions 

- Class A is all airspace beginning at 18,000 feet mean sea level (MSL) (expressed as Flight 
Level [FL] 180) up to and including FL 600 within which only instrument flight rules (IFR) 
aircraft can operate.  This class contains jet routes used for enroute IFR air traffic and may 
include SUA and Air Traffic Control Assigned Airspace (ATCAAs) such as the restricted 
areas and ATCAAs being examined for this study.  

- Class B airspace is designated around the nation’s busiest airports where it typically 
extends from the airport surface in the inter segment and higher altitudes in outer segments 
up to 10,000 feet MSL.  Each Class B area is tailored to meet the individual traffic and 
flight safety needs where this class is established.  All IFR and visual flight rules (VFR) 
aircraft operating within Class B airspace must be under the control of the responsible Air 
Traffic Control (ATC) radar approach control facility.  No Class B airspace exists in the 
study area; therefore, it is not discussed further.  

- Class C airspace surrounds busy airports having an operational control tower and radar 
approach control services such as the Pensacola and Tallahassee Airports in the Tyndall 
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AFB region and the Santa Barbara Airport in the Vandenberg AFB region.  This class is 
tailored and managed similarly to Class B where it generally extends from the surface 
within a 5-nautical mile (NM) radius and 1,200 feet above ground level (AGL) in an outer 
10-NM radius up to 4,000 feet above the airfield elevation.  VFR aircraft are only required 
to be in radio contact with ATC for traffic advisories while operating within Class C 
airspace.   

- Class D airspace surrounds those airfields having an operational control tower, such as 
Tyndall AFB and Vandenberg AFB, where it generally consists of a 5-SM radius of the 
airfield that extends from the surface up to 2,500 feet AGL unless otherwise tailored to 
meet local air traffic requirements.  Class D provides the regulated airspace needed to 
encompass runway traffic patterns and the published instrument approach procedures to 
the different runways.   

- Class E airspace is controlled airspace not classified as Class A, B, C, or D that consumes 
most of the nation’s airspace below FL 180 in both airfield and enroute air traffic 
environments.  Charted Class E areas adjoin Class B, C, or D airspace, beginning at the 
surface or at 700 or 1,200 feet AGL, as needed to extend the airspace containing the 
airfield’s published instrument approaches.  Uncharted Class E airspace extends from 
14,500 feet MSL up to, but not including, 18,000 feet MSL where the Class A airspace 
begins.  

- Class G is uncontrolled, uncharted airspace existing in those less used air traffic areas 
where the controlled airspace classes are not designated. ATC services are not generally 
provided in this class where “see and avoid” is the standard for VFR aircraft that mostly 
operate in this airspace.  

Special Use Airspace 

SUA is of defined dimensions wherein activities must be confined because of their nature and/or 
wherein limitations may be imposed upon aircraft operations that are not a part of those activities. 
SUA includes prohibited areas, restricted areas (RAs), military operations areas (MOAs), warning 
areas (WAs), alert areas, controlled firing areas, and national security areas, which are identified 
on aeronautical charts for public awareness and avoidance.  The SUA supporting F-35A and MQ-9 
training uses in the study areas include RAs, MOAs, and WAs described below.  

RAs support ground or flight activities such as artillery practice, missile firing, and other such 
activities that could be considered hazardous to nonparticipating aircraft.  Similar to RAs, WAs 
are established over domestic or international waters at least 3 NM from the coastline for 
conducting hazardous activities.  While flight of nonparticipating aircraft within RAs and WAs is 
not wholly prohibited, it is subject to restrictions when these areas are active.  Typically, RPAs 
train in these areas where they do not require constant monitoring by ground-based or airborne 
observers.  

MOAs are established below 18,000 feet MSL for conducting nonhazardous military activities 
where they are separated and segregated from IFR traffic that ATC may route through this airspace 
when active.  VFR aircraft may operate through an MOA, but the pilots must exercise extreme 
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vigilance to remain clear of the military aircraft when operating within, near, or below this airspace 
when active.   

Certificate of Authorization 

The FAA (Joint Order [JO] 7200.23A) requires that the Department of Defense obtain a Certificate 
of Authorization (COA) waiver to conduct UAS operations outside of SUA while conducting flight 
training activities within an airfield environment and transiting between an airfield and SUA 
training areas.  A COA permits an agency to operate a specific RPA type for a particular purpose 
within a defined area that ensures that such operations do not jeopardize the safety of other aviation 
operations.  When a COA is required, the requesting agency must submit an application to the 
FAA; the FAA will conduct a comprehensive review of the application and, upon approval, 
identify any limitations needed to provide an equivalent level of safety as for manned aircraft.  
Scheduled use of established COAs to include the location, times, and altitudes at which RPA 
operations will be conducted are publicized through a Notice to Airmen (NOTAM) and other 
advisory means. 

B.1.2 Regulatory Setting 

The specific rules and regulations governing airspace designation and management are contained 
in FAA JO 7400.2, Procedures for Handling Airspace Matters.  Specific instructions for UAS 
operations are addressed in FAA JO 7610.4, Special Operations, and FAA JO 7200.23A, 
Unmanned Aircraft Operations (UAS).  The USAF manages airspace in accordance with processes 
and procedures detailed in Air Force Instruction (AFI) 13-201, Airspace Management.  USAF 
installations, including Tyndall AFB and Vandenberg AFB, establish local standard operating 
procedures in a directive that governs how flight operations are to be conducted at the airfield and 
training airspace environments. 

B.1.3 Methodology  

Baseline conditions for the Proposed Action and alternatives are based on information received 
from reviews of the applicable regulations, documents, and operations data pertaining to the region 
of influence, interviews with airport operators, ATC and airspace management personnel, and 
affected aviation interests, as appropriate.  Descriptions of the affected airspace environment 
discussed in Chapter 3 include, as applicable, those airspace classes, delegated terminal airspace 
areas, SUA, and other areas of interest that may be potentially affected by the Proposed Action 
and alternatives.  Also considered are any concerns identified by the FAA or other aviation 
interests during the scoping process as having a potential bearing on the Proposed Action or 
alternatives.  

The potential environmental consequences of the Proposed Action and alternatives are examined 
by determining what effects any changes in aircraft activities, airspace modifications, or other 
similar actions may have on air traffic and airspace use in the region relative to current baseline 
conditions.  Potential impacts and recommended mitigation measures are validated with the 
appropriate controlling and cooperative agencies and stakeholders during preparation of the 
preliminary draft National Environmental Policy Act documents and subsequent review processes.  
The airspace management reviews and analyses provide FAA and USAF airspace managers and 
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other decision makers with the information needed to help ensure all proposed airport and airspace 
actions have minimal effects on the National Airspace System.   

B.2 ACOUSTIC ENVIRONMENT 

Refer to Appendix D. 

B.3 HEALTH AND SAFETY  

B.3.1 Resource Definition 

The discussion of health and safety includes consideration for any activities, occurrences, or 
operations that have the potential to affect the safety, well-being, or health of members of the 
public.  A safe environment is one in which there is no, or optimally reduced, potential for death, 
serious bodily injury or illness, or property damage.  The primary goal is to identify and prevent 
potential accidents or impacts on the general public.  The region of influence (ROI) for the safety 
and health resource area encompasses Tyndall AFB and Vandenberg AFB, as well as areas where 
assigned U.S. Air Force (USAF) aircraft operate, including any overland MOAs and SUAs (e.g., 
Eglin Gulf Test Range in the Gulf of Mexico). 

The health and safety discussion addresses flight safety, including the potential for aircraft mishaps 
and Bird/wildlife Aircraft Strike Hazards (BASH).  Health and safety also considers issues related 
range safety and ground safety.  Range safety evaluates potential risks and associated safety 
measures related to the use of flares.  Ground safety assesses safety issues related to day-to-day 
operations, including construction safety, which evaluates whether procedures associated with 
construction activities are designed to minimize hazards to workers and are completed in 
accordance with required safety standards.   

Note: Health and Safety does not evaluate potential impacts to the public from existing airfield 
Clear Zones and Accident Potential Zones, as no populations reside within these areas.  (NOTE: 
These zones delineate areas around an airfield where an aircraft mishap is most likely to happen.)  
Q-D arcs, defined as safety distances to be maintained between explosive storage areas and other 
types of facilities, are also not evaluated as these safety distances would not change with 
implementation of proposed activities.  

B.3.2 Regulatory Setting  

A variety of federal and USAF regulations address and govern day-to-day safety at military 
installations, while the primary standards and regulations that apply to safety as it relates to the 
Proposed Action and alternatives are summarized below:  

 Occupational Safety and Health Act, United States Code (U.S.C.) Title 29, Chapter 15: 
The Occupational Safety and Health Act is the primary federal law that governs 
occupational health and safety in the private sector and federal government in the United 
States.  Its main goal is to ensure that employers provide employees with an environment 
free from recognized hazards, such as exposure to toxic chemicals, excessive noise levels, 
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mechanical dangers, heat or cold stress, or unsanitary conditions.  (Note: Under Title 29 
Code of Federal Regulations (CFR) 1960 series, Occupational Safety and Health 
Administration (OSHA) standards do not apply to military-unique workplaces, operations, 
equipment, and systems.  However, according to DoD Instruction (DoDI), they will be 
followed insofar as is possible, practicable, and consistent with military requirements.) 

 DoDI 6055.1, DoD Safety and Occupational Health Program, dated October 2014: 
Establishes occupational safety and health guidance for managing and controlling health 
and safety risks for DoD personnel and operations worldwide during peacetime and 
military deployments.  It specifically addresses risk management, aviation safety, ground 
safety, radiation safety, traffic safety, occupational safety, and occupational health. 

 Air Force Manual (AFMAN) 91-203, Air Force Occupational Safety, Fire and Health 
Standards, updated September 2019: Implements applicable OSHA requirements related 
to occupational safety, fire prevention, and health regulations governing USAF activities 
and procedures associated with safety in the workplace.  

 AFI 13-212 (three volumes) - Volume 1, Range Planning and Operations; Volume 2, Range 
Construction and Maintenance; and Volume 3, SAFE-RANGE Program Methodology: 
Provides guidance for the planning, operations, management, safety, equipment, facilities, 
and security of USAF ranges.  

 DoDI 6055.07, Mishap Notification, Investigation, Reporting, and Record Keeping, 
updated August 2018: Presents procedures for mishap notification, investigation, reporting, 
and record keeping and implements OSHA reporting requirements.  

 AFI 91-202, U.S. Air Force Mishap Prevention Program, dated April 2019: This 
supplement establishes command mishap prevention program requirements.  

 AFI 91-204, Safety Investigation and Hazard Reporting, dated April 2018: Provides 
guidance that is common to investigating and reporting of all USAF safety events.  

B.3.3 Methodology 

In the analyses, issues that have a potential to affect safety are evaluated relative to the degree to 
which the activity increases or decreases safety risks to military personnel, the public, and 
property.  For example, the analysis evaluates the potential for an increase in the number of aircraft 
Class A mishaps from flight operations by comparing the projected operational tempo (i.e., number 
of proposed aircraft sorties) against aircraft-specific aircraft mishap rates.  

B.3.4 Elements Common to Operations at Both Installations 

The following elements related to flight safety, range safety, construction safety, and 
antiterrorism/force protection are common to the affected environments at Tyndall AFB and 
Vandenberg AFB. 

Flight Safety  

Flight safety is based on the physical risks associated with aircraft flight.  In addition to regulatory 
drivers presented above, military aircraft fly in accordance with FAA Regulations Part 91, General 
Operating and Flight Rules, which govern such things as operating near other aircraft, right-of-way 
rules, aircraft speed, and minimum safe altitudes.  These rules include the use of testing and 
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training flight areas, arrival and departure routes, and airspace restrictions as appropriate to help 
control air operations.  

There is no generally recognized threshold of flight safety that defines acceptable or unacceptable 
conditions.  Instead, the focus of airspace managers is to reduce risks through numerous measures.  
These include, but are not limited to, providing and disseminating information to airspace users, 
setting appropriate standards for equipment performance and maintenance, defining rules 
governing the use of airspace, and assigning appropriate and well-defined responsibilities to the 
users and managers of the airspace.  

The USAF values safety and professionalism and has adopted many measures to promote aviation 
safety.  All personnel are provided continuous safety training throughout their career with the 
USAF.  Specifically, all USAF pilots use state-of-the-art simulators for training purposes that 
include all facets of flight operations and comprehensive emergency (such as mechanical failure 
or bird strike) response procedures that minimize the mishap risks associated with pilot error.  
Maintenance crews are also highly trained to perform preventative maintenance actions, 
maintenance repairs, diagnostic testing of the repair, and flight safety inspections on each aircraft 
in accordance with USAF regulations.  

Mishap Prevention 

The primary goal of a flight safety program is the prevention of mishaps that could result in damage 
to property or injury or loss of life.  The military services define four categories of aircraft mishaps, 
with Class A mishaps defined as the most serious.  A Class A mishap results in one or more of the 
following: (1) direct mishap cost totaling $2,000,000 or more; (2) a fatality or permanent total 
disability; or (3) the destruction of a DoD aircraft.  NOTE: A destroyed remotely piloted vehicle 
(e.g., unmanned aerial vehicles) is not a Class A mishap unless the preceding criteria in “1” or “2” 
are met.  Because of the scope of potential impacts associated with its occurrence, this document 
will focus only of discussions of Class A mishaps. 

USAF personnel periodically perform mishap drills to simulate how to properly respond to an 
aircraft mishap.  Flying units must develop a pre-mishap plan that describes the steps that must be 
taken when a mishap occurs.  The plan also anticipates all reasonable eventualities and devises 
measures to cope with them.  Deficiencies are identified through periodic drills designed to ensure 
the plan’s smooth execution when a mishap occurs, focusing on the flow of information.  While 
the contents of each unit’s pre-mishap plan may vary slightly, all plans attempt to be all-inclusive 
and address coordination with local commands, nearby military aviation facilities, local news 
media, area law enforcement officials, civil fire and rescue agencies, the U.S. Environmental 
Protection Agency, the FAA, and plans for medical services. 

For in-flight emergencies, military pilots are trained to take all appropriate emergency measures, 
including avoiding populated areas, if possible.  If a mishap does occur, there are well-established 
emergency response procedures currently in place.  Each installation maintains emergency and 
mishap response plans to guide responses to aircraft accidents.  These plans assign responsibilities 
and prescribe functional activities necessary to react to mishaps, whether on- or off-base.  
Additionally, highly trained maintenance crews perform inspections on each aircraft in accordance 
with DoD regulations, and maintenance activities are monitored to ensure that aircraft are equipped 
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to withstand the rigors of operational and training events safely.  When these measures are 
implemented, risks are minimized, even though they can never be eliminated. 

In case of a mishap, a response normally occurs in two phases.  The initial response focuses on 
rescue, evacuation, fire suppression, safety, elimination of explosive devices, ensuring security of 
the area, and other actions immediately necessary to prevent loss of life or further property damage.  
The second phase is the mishap investigation, which involves an array of organizations whose 
participation would be governed by the circumstances associated with the mishap and actions 
required to be performed (DoDI 6055.07, Mishap Notification, Investigation, Reporting, and 
Record Keeping [updated August 2018] and AFI 91-204, Safety Investigation and Hazard 
Reporting [dated April 2018]).  If an aircraft accident occurs on nonfederal property, the agency 
initially responding would likely be the local fire department.  Both Tyndall and Vandenberg AFBs 
have established cooperative agreements with local municipalities for firefighting assistance. 

Bird/Animal Aircraft Strike Hazard 

Potential bird/animal aircraft strikes are another safety concern for aircraft operations.  Aircraft 
strikes of birds or other animals (e.g., bats and deer) are a safety concern because of the potential 
for damage to aircraft or injury to pilots or local populations if an aircraft crash should occur in a 
populated area.  Aircraft may encounter birds at altitudes of 3,000 feet above MSL or higher.  
However, most reported bird strikes occur at an elevation of less than 1,000 feet AGL (FAA, 
2007).  Birds, in particular, are drawn to the typical open, grassy areas and warm pavement of an 
airfield.  Although most bird and animal strikes do not result in crashes, they may cause structural 
and mechanical damage to aircraft.  Due to the speed of the aircraft, collisions with birds or other 
animals can happen with considerable force.  

Military airfields are artificially maintained environments designed specifically for the safe launch 
and recovery of aircraft.  Proper habitat management on and surrounding military airfields reduce 
the probability of wildlife strikes and provide an adequate safety margin (wildlife exclusion zone).  
While it is impossible to keep all wildlife away from the airfield environment, it is important to 
discourage habitats that directly (availability of food, water, cover, and nesting) or indirectly 
(increasing prey species) attract wildlife; attracting wildlife to an airfield is mutually detrimental 
to wildlife and mission capability. 

Passive control measures such as landscape design, elimination of food and roost sources, 
turf/water management, and forest management are the most permanent ways of reducing the 
attractiveness of airfields for bird and wildlife utilization.  U.S. Department of Agriculture Wildlife 
Services is the primary source for observing wildlife hazard conditions.  They conduct wildlife 
surveys, maintain a database of wildlife activities to identify long-term trends, trap animals when 
necessary (raccoons, coyotes, etc.), and train airfield management personnel on proper BASH 
response.  Wildlife Services coordinates with Flight Safety, Base Operation, and maintenance 
personnel for collection of bird remains after strikes, submitting reports, shipping salvaged bird 
remains for analysis, and providing wildlife harassment and dispersal services.  Active control 
measures used at an installation may incorporate trained working dogs, pyrotechnics, bioacoustics, 
and depredation (lethal control) activities.  (NOTE: Depredation activity is only implemented as a 
last resort when other scare tactics are proven unsuccessful.) 
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AFI 91-212, Bird/Wildlife Aircraft Strike Hazard (BASH) Management Program (dated May 31, 
2018), presents policy and guidance for implementing an effective BASH program for the USAF.  
It establishes program requirements, assigns responsibilities, and contains program management 
information.  Under this program, installations supporting a flying mission develop and publish a 
BASH Plan listing responsibilities and procedures associated with reducing strike hazards.  In 
addition to the measures described above, BASH Plans also specify installation bird watch 
conditions and associated implementation procedures.  These bird watch conditions provide an 
immediate exchange of information between ground agencies and aircrews concerning the 
existence and location of birds that pose a potential hazard to safe flying operations.  The following 
terminology is typically used for bird watch conditions:   

 Bird watch Condition SEVERE.  Heavy concentration of birds on or immediately above 
the active runway or other specific locations that represents an immediate hazard to safe 
flying operations.  Supervisors and aircrews must thoroughly evaluate mission need before 
conducting operations in areas under condition SEVERE.  

 Bird watch Condition MODERATE.  Concentration of birds observable in locations that 
represent a probable hazard to safe flying operations.  This condition requires increased 
vigilance by all agencies and supervisors and caution by aircrews.  

 Bird watch Condition LOW.  Normal bird activity on and above the airfield with a low 
hazard potential (no restrictions). 

Once a bird watch condition has been declared, it is the declaring authority’s responsibility to 
either cancel or downgrade the condition commensurate with updated information and make sure 
the Command Center is informed. 

Range Safety 

Standard range safety procedures exist to ensure limited public access to affected areas during 
training.  These procedures require every practical effort to keep the designated training and testing 
areas clear of all nonparticipating aircraft and surface vessels.  This may include the use of the 
installation Public Affairs Offices to provide local media with advance information regarding 
upcoming training by issuing releases for publication in local newspapers and/or recorded 
messages for radio stations.  These news releases inform the public of low-flying aircraft and loud 
noises that could result from flying operations.  

Warnings may also be transmitted to nonparticipating aircraft (NOTAM) and/or surface vessels 
(Notice to Mariners) to clear the area or to provide notification of specific hazards in designated 
training areas.  These warnings are transmitted over specific Marine Very High Frequency (VHF), 
High Frequency-Amplitude Modulation (HF-AM), and Citizens Band radio channels.  Similar 
warnings are provided to Airmen and mariners in written form.  The airspace to be utilized is also 
surveyed visually and electronically to ensure that unauthorized aircraft are not in the area at the 
scheduled usage time.  For example, Tyndall AFB uses an E-9A twin turboprop aircraft to provide 
support for air-to-air weapons system evaluation, development, and operational testing.  This 
aircraft is used as a surveillance platform to ensure the Gulf of Mexico waters are clear of civilian 
boaters and aircraft during live missile launches and other hazardous military activities (USAF, 
2019e).  
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In addition to the measures discussed above, the range must also be able to safely contain the 
hazard area of the weapons and equipment employed.  The hazard area is based on the size and 
performance characteristics of the weapon, and it includes a safety buffer around the target to 
account for items ricocheting and potentially going off range or malfunctioning.  Additionally, 
participating aircraft will conduct a visual and/or electronic search of the training area by initiating 
a practice or “cold” pass over the area.  After verifying the area is clear, the scheduled activities 
will be allowed to proceed.  If any unauthorized personnel, aircraft, or surface vessels are detected 
within the area, the training activity is temporarily halted until the area is again cleared and secured.  

Ground and Construction Safety   

The USAF implements OSHA standards through DoDI 6055.1 and AFI 91-302.  In addition, the 
Air Force Safety Center has developed the Air Force Occupational and Environmental Safety, Fire 
Protection, and Health (AFOSH) standards to supplement OSHA standards to ensure worker 
safety.  The goal is to ensure that all guidance complies with OSHA and other federal standards 
and incorporates “lessons learned” and appropriate parts of consensus standards to provide the 
supervisor and worker with the tools to prevent mishaps.   

Day-to-day operations at the installation are conducted in accordance with applicable USAF safety 
regulations, published USAF Technical Orders, and standards prescribed by AFOSH 
requirements.  Contractors working on the installation must prepare appropriate job site safety 
plans explaining how job safety will occur throughout the life of the project.  Contractors must 
also follow applicable OSHA requirements. 

B.4 AIR QUALITY 

B.4.1 Resource Definition 

Criteria Pollutants and Toxic Air Contaminants 

Air quality refers to concentrations of various air pollutants in the atmosphere.  Air quality is 
defined by the size and topography of the air basin, the local and regional meteorological 
influences, and the types and concentrations of pollutants in the atmosphere.  One aspect of the 
significance of a pollutant concentration is to compare it to a national and/or state ambient air 
quality standard.  These standards represent the maximum allowable atmospheric concentrations 
that may occur and still protect public health and welfare and include a reasonable margin of safety 
to protect the more sensitive individuals in the population.   

The U.S. Environmental Protection Agency (USEPA) established the National Ambient Air 
Quality Standards (NAAQS) to regulate the following criteria pollutants: ozone (O3), carbon 
monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2), particulate matter less than or equal 
to 10 microns in diameter (PM10), particulate matter less than or equal to 2.5 microns in diameter 
(PM2.5), and lead.  Units of concentration for the NAAQS are generally expressed in parts per 
million (ppm) or micrograms per cubic meter (µg/m3).  In Florida, the Florida Department of 
Environmental Protection (FDEP) relies on the NAAQS for purposes of regulating air quality 
within Florida.  In California, the California Air Resource Board (CARB) relies on the NAAQS 
for purposes of regulating air quality and they have also established the California Ambient Air 
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Quality Standards (CAAQS) for this purpose.  The CAAQS are at least as restrictive as the 
NAAQS and include pollutants for which national standards do not exist.  Table B.4-1 presents 
the NAAQS and CAAQS.  

Table B.4-1.  National and California State Ambient Air Quality Standards 

Pollutant Averaging 
Period 

NAAQS 
Primary 

Standard1,2 

NAAQS 
Secondary 
Standard1,3 

CAAQS 

Ozone, O3 (ppm) 1 hour -- -- 0.09 
8 hours 0.070 0.070 0.070 

Carbon Monoxide, CO (ppm) 1 hour 35 -- 20 
8 hours 9 -- 9 

Nitrogen Dioxide, NO2 (ppm) 1 hour 0.10 -- 0.18 
Annual 0.053 0.053 0.03 

Sulfur Dioxide, SO2 (ppm) 
1 hour 0.075 -- 0.25  
3 hours -- 0.5 - 
24 hours -- -- 0.04  

Respirable Particulate Matter 
(PM10) (µg/m3) 

24 hours 150 150 50 
Annual -- -- 20 

Fine Particulate Matter (PM2.5) 
(µg/m3) 

24 hours 35 35 -- 
Annual 12 15 12 

Lead (µg/m3)4 
Rolling 3-month 
average 0.15 0.15 -- 

30 day average -- -- 1.5  
Vinyl chloride (ppm)4 24 hours -- -- 0.01 
Sulfates (µg/m3) 24 hours -- -- 25 
Hydrogen Sulfide, H2S (ppm) 1 hour -- -- 0.03 
Visibility Reducing Particles 8 hours -- -- 5 
Sources:  USEPA 2020 and CARB 2016 
Key:  ‘—‘ = No standard; AAQS = Ambient Air Quality Standards; ppm = parts per million; ppb = parts per billion; mg/m3 = 
milligrams per cubic meter; µg/m3 = micrograms per cubic meter; PM2.5 = particulate matter less than or equal to 2.5 microns 
in diameter; PM10 = particulate matter less than or equal to 10 microns in diameter. 
Notes:  
1 Concentrations expressed in units that the USEPA used to first promulgate the standard.  
2 Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public health.  
3 Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or anticipated adverse 
effects of a pollutant. 
4 The CARB has identified lead and vinyl chloride as ‘toxic air contaminants’ with no threshold level of exposure for adverse 
health effects determined.  These actions allow for the implementation of control measures at levels below the ambient 
concentrations specified for these pollutants. 
5 The general statewide 10-mile visibility standard and the Lake Tahoe 30-mile visibility standard are instrumental equivalents, 
which are “extinction of 0.23 per kilometer” and “extinction of 0.07 per kilometer,” respectively. 
 

The following paragraph describes the specific NAAQS attainment definitions for each criteria 
pollutant.  The NAAQS 8-hour O3 standard is attained when the 3-year average of the 
fourth-highest daily maximum 8-hour concentration measured each year is less than or equal to 
0.070 ppm.  For CO and PM10, the NAAQS are not to be exceeded more than once per year.  The 
NAAQS annual NO2 standard is attained when the annual arithmetic mean concentration in a 
calendar year is less than or equal to 0.053 ppm.  The 1-hour NO2 standard is attained when the 
3-year average of the 98th percentile of the daily maximum 1-hour average concentration does not 
exceed 0.10 ppm.  For SO2, the primary NAAQS is attained when the 99th percentile of 1-hour 
daily maximum concentrations, averaged over 3 years, is less than or equal to 0.075 µg/m3.  The 
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NAAQS PM2.5 standards are attained when the annual arithmetic mean concentration is less than 
or equal to 12 µg/m3 and when the 98th percentile of the 24-hour concentration is less than or 
equal to 35 µg/m3, both averaged over 3 years. 

O3 concentrations are typically highest during the warmer months of the year and coincide with 
periods of high solar radiation.  However, there are circumstances that can contribute to higher 
levels of ozone under cooler temperatures.  Maximum O3 concentrations tend to be 
homogeneously spread throughout a region, as it often takes several hours to convert precursor 
emissions to O3 (mainly nitrogen oxides [NOx] and photochemically reactive volatile organic 
compounds [VOCs]) in the atmosphere.  Inert pollutants, such as CO, tend to have the highest 
concentrations during the colder months of the year, when light winds and nighttime/early morning 
surface-based temperature inversions inhibit atmospheric dispersion.  Maximum inert pollutant 
concentrations are usually found near an emission source. 

The USEPA also regulates hazardous air pollutants (HAPs) that are known or are suspected to 
cause serious health effects or adverse environmental effects.  The Clean Air Act (CAA) identifies 
188 substances as HAPs (e.g., benzene, formaldehyde, mercury, and toluene).  HAPs are emitted 
from a range of industrial facilities and vehicles.  The USEPA sets federal regulations to reduce 
HAP emissions from stationary sources in the National Emission Standards for Hazardous Air 
Pollutants (NESHAP).  In California, the CARB regulates HAPs and additional toxic air 
contaminants (TACs) under the California Air Toxics Program.  Both programs set ambient levels 
of concern for HAPs and TACs.   

Greenhouse Gases 

Greenhouse gases (GHGs) are gases that trap heat in the atmosphere.  GHG emissions are 
generated by both natural processes and human activities.  The accumulation of GHGs in the 
atmosphere regulates the earth’s temperature.  Human activities are contributing to climate change, 
primarily by releasing GHGs into the atmosphere.  Climate change refers to any significant change 
in the measures of climate lasting for an extended period of time (USEPA, 2016).   

Numerous studies document the recent trend of rising atmospheric concentrations of CO2.  The 
longest continuous record of CO2 monitoring extends back to 1958 (Keeling, 1960; Scripps 
Institution of Oceanography, 2019).  These data show that atmospheric CO2 levels have risen an 
average of 1.6 ppm per year over the last 60 years (NOAA, 2019).  As of 2018, CO2 levels are 
approximately 40 percent higher than the highest levels estimated for the 800,000 years preceding 
the industrial revolution, as determined from CO2 concentrations analyzed from air bubbles in 
Antarctic ice core samples (USGCRP, 2018). 

The U.S. Global Change Research Program (USGCRP) report, Climate Science Special Report: 
Fourth National Climate Assessment (USGCRP, 2017), states the following: 

Global annually averaged surface air temperature has increased by about 1.8 degrees Fahrenheit 
(°F) (1.0°Celsius [°C]) over the last 115 years (1901–2016).  This period is now the warmest in 
the history of modern civilization.  

It is extremely likely that human activities, especially emissions of GHGs, are the dominant cause 
of the observed warming since the mid-20th century.  
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Over the next few decades (2021–2050), annual average temperatures are expected to rise by about 
2.5°F for the United States, relative to the recent past (average from 1976–2005), under all 
plausible future climate scenarios. 

Many other aspects of global climate are changing, including rising oceanic temperatures; melting 
glaciers; diminishing snow cover; shrinking sea ice; rising sea levels; ocean acidification; and 
increasing atmospheric water vapor. 

Global average sea level has risen by about 7 to 8 inches since 1900, a rate that is greater than 
during any preceding century in at least 2,800 years.  Global sea level rise has already affected the 
United States; the incidence of daily tidal flooding is accelerating in more than 25 Atlantic and 
Gulf Coast cities.  Global average sea levels are expected to continue to rise by at least several 
inches in the next 15 years and by 1 to 4 feet by 2100.  A rise of as much as 8 feet by 2100 cannot 
be ruled out.  Sea level rise will be higher than the global average on the East and Gulf Coasts of 
the United States. 

Annual trends toward earlier spring melt and reduced snowpack are already affecting water 
resources in the western United States and these trends are expected to continue.  Under higher 
emission scenarios, and assuming no change to current water resources management, chronic, 
long-duration hydrological drought is increasingly possible before the end of this century. 

The magnitude of climate change beyond the next few decades will depend primarily on the 
amount of GHGs (especially carbon dioxide [CO2]) emitted globally.  Without major reductions 
in emissions, the increase in annual average global temperature relative to preindustrial times could 
reach 9°F (5°C) or more by the end of this century.  With significant reductions in emissions, the 
increase in annual average global temperature could be limited to 3.6°F (2°C) or less.  

GHGs include water vapor, CO2, methane (CH4), nitrous oxide, O3, and several hydrocarbons and 
chlorofluorocarbons.  Each GHG has an estimated global warming potential (GWP), which is a 
function of its lifetime and ability to trap heat in the atmosphere.  The GWP rating system is 
standardized to CO2, which has a value of one.  For example, CH4 has a GWP of 28, which means 
that it has a global warming effect 28 times greater than CO2 on an equal-mass basis (USGCRP, 
2017).  To simplify GHG analyses, total GHG emissions from a source are often expressed as a 
carbon dioxide equivalent (CO2e).  The CO2e is calculated by multiplying the emissions of each 
GHG by its GWP and adding the results together to produce a single, combined emission rate 
representing all GHGs.  While CH4 and nitrous oxide have much higher GWPs than CO2, CO2 is 
emitted in such greater quantities that it is the overwhelming contributor to global CO2e emissions 
from both natural processes and human activities. 

B.4.2 Regulatory Setting  

The CAA and its subsequent amendments establish air quality regulations and the NAAQS, and 
delegate the enforcement of these standards to the states.  The FDEP and CARB are responsible 
for enforcing air pollution regulations in Florida and California, respectively.  CAA gives states 
the authority to establish air quality rules and regulations.  These rules and regulations must be 
equivalent to, or more stringent than, the federal program.  The CAA establishes air quality 
planning processes and requires states to develop a State Implementation Plan (SIP) that details 
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how they will maintain the NAAQS or attain a standard in nonattainment within mandated 
timeframes.  The requirements and compliance dates for attainment are based on the severity of 
the nonattainment classification of the area.  The following summarizes the air quality rules and 
regulations that apply to the proposed actions. 

Federal Regulations 

CAA Section 176(c) and USEPA’s General Conformity Rule (GCR) generally prohibit federal 
agencies from engaging in, supporting, permitting, or approving any activity that does not conform 
to the most recent USEPA-approved SIP.  This means that federal projects in such areas or other 
activities using federal funds or requiring federal approval (1) will not cause or contribute to any 
new violation of an NAAQS; (2) will not increase the frequency or severity of any existing 
violation; or (3) will not delay the timely attainment of any standard, interim emission reduction, 
or other milestone.  The USEPA’s GCR regulations implementing the prohibitions of CAA Section 
176(c) are promulgated at 40 CFR Part 93, Subpart B. 

The GCR applies to federal actions affecting areas that are in nonattainment of an NAAQS and to 
designated maintenance areas (attainment areas that have been reclassified from a previous 
nonattainment status and are required to prepare an air quality maintenance plan).  Conformity 
requirements only apply to nonattainment and maintenance pollutants and their precursor 
emissions.  Conformity determinations are required when the annual direct and indirect emissions 
that would result from a proposed federal action equal or exceed an applicable de minimis 
threshold.  These thresholds vary by pollutant and the severity of nonattainment conditions in the 
region that would be affected by the proposed action.  If the GCR applicability analysis shows the 
net annual direct and indirect emissions generated by a proposed action in these areas would be 
below the applicable de minimis thresholds, then the action is exempt from any further 
requirements under the GCR (40 CFR § 93.153(c)(1)).  Since the Tyndall Air Force Base (AFB) 
and Vandenberg AFB project regions attain all NAAQS, they would not be subject to the 
requirements of the GCR. 

As part of the Prevention of Significant Deterioration (PSD) Regulation, the CAA provides special 
protection for air quality and air quality-related values (including visibility and pollutant 
deposition) in selected areas of the United States (National Parks greater than 6,000 acres or 
National Wilderness Areas greater than 5,000 acres).  These Class I areas are areas in which any 
appreciable deterioration of air quality is considered significant.  In 1999, the USEPA promulgated 
a regional haze regulation that requires states to establish goals and emission reduction strategies 
to make initial improvements in visibility within their respective Class I areas.  Visibility 
impairment is defined as a reduction in the visual range and atmospheric discoloration.  Criteria to 
determine the significance of air quality impacts in Class I areas usually pertain to stationary 
emission sources, because mobile sources are generally exempt from permit review by regulatory 
agencies.  However, Section 169A of the CAA states the national goal of prevention of any future 
impairment of visibility within Class I areas from manmade sources of air pollution.  The nearest 
Class I Area to Tyndall AFB is the Bradwell Bay Wilderness Area, whose nearest border is about 
50 miles to the east-northeast.  The nearest Class I Area to Vandenberg AFB is the San Rafael 
Wilderness Area, whose nearest border is about 22 miles to the northeast.  Due to these substantial 
distances from proposed aircraft operations, impacts from potential emissions generated by the 
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project alternatives to visibility within these areas would be de minimis and therefore they are not 
evaluated in this Environmental Impact Statement (EIS).   

Under the CAA, state and local agencies can establish ambient air quality standards and regulations 
of their own, provided these are at least as stringent as the federal requirements.  These state and 
local standards and regulations are described in the affected environment sections for each 
alternative base (see EIS Sections 3.1.4 and 3.2.4). 

Greenhouse Gases 

Federal agencies address emissions of GHGs by reporting and meeting reductions mandated in 
federal laws, Executive Orders (EOs), and agency policies.  Some of these requirements include 
EO 13834 and the EPA Final Mandatory Reporting of Greenhouse Gases Rule.  EO 13834 
identifies requirements for federal agencies to increase efficiency and to report GHG emissions.  
Under the Mandatory Reporting of Greenhouse Gases Rule, stationary sources that emit 25,000 
metric tons or more per year of CO2e are required to report their annual GHG emissions to the EPA.   

At this time, climate change presents a global problem caused by increasing global atmospheric 
concentrations of GHG emissions and the current state of the science surrounding it does not 
support determining the global significance of local or regional emissions of GHGs from a 
particular action.  Therefore, the quantitative analysis of CO2e emissions in this EIS is for 
disclosing the local net effects of the proposed action and alternatives and for its potential 
usefulness in making reasoned choices among alternatives. 

B.4.3 Methodology 

The air quality analysis estimated the magnitude of emissions that would be generated by 
construction and operational activities due to each project alternative and basing location.  Detailed 
emissions assumptions and calculation methods are included in Appendix C, Air Quality.   

Potential impacts to air quality are evaluated with respect to the extent, context, and intensity of 
the impact in relation to relevant regulations, guidelines, and scientific documentation.  The 
Council on Environmental Quality defines significance in terms of context and intensity in 40 CFR 
1508.27.  This requires that the significance of an action be analyzed in respect to the setting of 
the action and based relative to the severity of the impact.  In the context of criteria pollutants for 
which the proposed project region is in attainment of a NAAQS, the analysis compares the annual 
net increase in emissions estimated for each project alternative to the USEPA PSD permitting 
threshold of 250 tons per year as an initial indicator of the local significance of potential impacts 
to air quality.  The PSD permitting threshold represents the level of potential new emissions below 
which a new or existing minor non-listed stationary source may acceptably emit without triggering 
the requirement to obtain a permit.  Thus, if the intensity of any net emissions increase for a project 
alternative is below 250 tons per year in the context of an attainment criteria pollutant the 
indication is the air quality impacts will be insignificant for that pollutant.  In the case of criteria 
pollutants for which the proposed project region does not attain a NAAQS, the analysis compares 
the net increase in annual direct and indirect emissions to the applicable pollutant de minimis 
threshold(s).  If the net direct and indirect emissions from the project alternative equal or exceed 
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an applicable de minimis threshold, then a positive general conformity determination is required 
before any emissions from the actions may occur.  

It is important to note that the proposed indicator thresholds only provide a clue to the potential 
impacts to air quality.  If projected emissions exceed an indicator threshold, further analysis was 
conducted to determine whether impacts were significant.  In such cases, if emissions (1) do not 
contribute to an exceedance of an ambient air quality standard or (2) conform to the approved SIP, 
then impacts would not be significant. 

Construction 

The proposed missions at each alternative base would require the construction of operational, 
maintenance, and base support facilities.  Air quality impacts associated with proposed 
construction activities would result from (1) combustive emissions generated by fossil 
fuel-powered equipment and (2) fugitive dust emissions (PM10/PM2.5) from operation of 
equipment on exposed soil.  

The USAF Air Conformity Applicability Model (ACAM) version 5.0.16b was used to estimate air 
emissions that would be generated by construction activities associated with the proposed MQ-9 
and F-35A missions (Solutio Environmental, Inc., 2020).  Construction activity data developed for 
each alternative base were used as inputs for ACAM.  Appendix C includes an explanation of the 
ACAM reports, which are available upon request, that detail the calculations of criteria pollutant 
emissions and GHGs that would occur from proposed construction activities for each project 
alternative.  

Inclusion of best management practices into proposed construction activities would reduce fugitive 
dust emissions generated from the use of construction equipment on exposed soil by 50 percent 
from uncontrolled levels (Countess Environmental, 2006).  The standard construction practices for 
fugitive dust control include the following: 

● Use water trucks to keep areas of vehicle movement damp enough to minimize the 
generation of fugitive dust.  

● Minimize the amount of disturbed ground area at a given time. 
● Suspend all soil disturbance activities when winds exceed 25 miles per hour or when visible 

dust plumes emanate from the site, and stabilize all disturbed areas with water application. 
● Designate personnel to monitor the dust control program and to increase watering, as 

necessary, to minimize the generation of dust.  

The air quality analysis assumed that proposed construction activities would begin in year 2021 
and would be completed in year 2023 or 2024, depending on the project alternative. 

Operations 

The proposed MQ-9 and F-35A actions would generate emissions at basing locations due to 
(1) aircraft operations, (2) aircraft engine maintenance and testing, and (3) aerospace ground 
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equipment, and (4) personnel commuting activities.  Proposed aircraft operations also would occur 
within airspaces adjacent to the basing locations.  The analysis employed the ACAM to estimate 
emissions from these activities.  The air quality analysis assumed that the actions would reach full 
operations and resulting emissions from 2025 to 2028, depending on the alternative and after the 
completion of all required infrastructure improvements.   

The analysis of proposed aircraft operations is limited to operations that would occur within the 
lowest part of the atmosphere known as the mixing layer, because this is where the release of 
aircraft emissions would affect ground-level pollutant concentrations.  In general, aircraft 
emissions released above the mixing layer would not appreciably affect ground-level air quality.  
In accordance with the GCR (40 CFR 93 Subpart B), where the applicable SIP or Transportation 
Implementation Plan does not specify a mixing height, the Federal agency can use 3,000 feet 
(914 meters) above ground level (AGL) as a default mixing height.  Since the SIPs for Tyndall 
AFB and Vandenberg AFB do not specify a mixing height, the analysis used 3,000 feet AGL as a 
default mixing height at both alternative locations.  Additionally, since proposed MQ-9 operations 
within airspaces or training areas would occur above 3,000 feet AGL, the analysis did not estimate 
emissions for those operations. 

Flight operations (including arrivals, departures, patterns, and airspace operations) for project 
aircraft were derived by utilizing the same site-specific operational data as the project noise impact 
analysis. Both analyses (i.e., noise and air quality) factor in the number and type of operations, 
location-specific landing and takeoff patterns, aircraft engine power settings, and other relevant 
details of the affected environment, the proposed action(s), and alternatives necessary to produce 
a consistent determination of environmental consequences and anticipated mitigations. The air 
quality impacts analysis at each proposed basing location was evaluated based on the U.S. 
Environmental Protection Agency (USEPA) Time In Mode (TIM) Model and site-specific 
representative TIM cycles. Representative TIM cycles factored in weighted frequency and times 
in each mode of flight operations (i.e., TIMs) that occur at or below 3,000 feet AGL, based on the 
site-specific flight profiles developed and the projected frequency of use of each flight profile. 
Since the publication of the Draft EIS, it has been determined that the document was inadvertently 
released without relevant data from 100 percent of the flight profiles being directly used in the air 
quality impacts analysis as indicated above. Rather, profiles flown less than or equal to 5 percent 
frequency were indirectly analyzed in the Draft EIS by amalgamation with a more frequently 
utilized flight profile. The USAF has corrected this discrepancy in the Final EIS and updated the 
air quality impacts analysis calculations to incorporate 100 percent of the flight profiles as 
originally indicated above. Chapter 4 contains the estimated emissions from these updated 
calculations and the analysis of projected air quality effects.  Although annual F-35A operational 
emissions changed due to these updates, the previous conclusions regarding their significance 
remain unchanged from the Draft EIS. 

Calculations showing the time weighted average assigned to each flight operation based on its TIM 
and percentage of use, consistent with the operational data used throughout this analysis, are 
presented in Appendix C.  
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B.5 HAZARDOUS MATERIALS AND WASTE MANAGEMENT 

B.5.1 Resource Definition 

Hazardous materials (HM) and hazardous wastes (HW) refer to substances defined as hazardous 
by the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) or 
the Solid Waste Disposal Act, as amended by the Resource Conservation and Recovery Act 
(RCRA).  In general, HM include substances that, because of their quantity concentration or 
physical, chemical, or infectious characteristics, may present substantial danger to public health or 
the environment when released into the environment.  HW are regulated under the Resource 
Conservation and Recovery Act and defined as any solid, liquid, contained gaseous, or semisolid 
waste, or any combination of wastes that either exhibit one or more of the hazardous characteristics 
of ignitability, corrosivity, toxicity, or reactivity, or are listed as an HW under 40 CFR 261.  

The affected resources include USAF Environmental Restoration Program (ERP) sites.  The ERP 
is used by the USAF to identify, characterize, clean up, and restore sites contaminated with toxic 
and hazardous substances, low-level radioactive materials, petroleum products, or other pollutants 
and contaminants.   

B.5.2 Regulatory Setting  

HM are identified and regulated under CERCLA, OSHA, and Emergency Planning and the 
Community Right-to-Know Act.  HM are defined in AFI 32- 7086, Hazardous Materials 
Management, to include any substance with special characteristics that could harm people, plants, 
or animals.  Waste may be classified as hazardous due to its toxicity, reactivity, ignitability, or 
corrosivity.  In addition, certain types of waste are listed or identified as hazardous in 40 CFR Part 
263.  The State of Florida’s Department of Environmental Protection regulations are contained in 
Florida Statute Chapter 62-730. 

California has its own regulations that govern hazardous materials including 19 California Code 
of Regulations, Division 2, Chapter 4.5, California Accidental Release Prevention Program, which 
requires that stationary sources storing above-threshold quantities of hazardous materials that 
could affect the general public establish an accidental release prevention and response program.  
California Health and Safety Code, Division 20, Chapter 6.95, Article 2, Hazardous Materials 
Management, adopts the federal accidental release prevention program, with certain amendments 
specific to California, as the state’s accidental release prevention program and directs the 
California Governor's Office of Emergency Services and the local Certified Unified Program 
Agency (CUPA) to implement it.  

B.5.3 Methodology 

The analysis focused on how and to what degree the alternatives would affect HM 
usage/management and hazardous/solid waste generation and management, as well as how 
alternatives would affect contamination sites.  A significant impact would occur if implementing 
the Proposed Action resulted in any of the following conditions:  
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● Using HMs that are highly toxic or have a potential to cause severe environmental damage 
(e.g., extremely hazardous substances as listed in the Superfund Amendments and 
Reauthorization Act Title III) 

● Generating HW types or quantities or solid waste quantities that could not be 
accommodated by the current management systems 

● Disturbing a contamination site that would pose a potential for environmental or health 
impacts or result in new/additional remediation measures  

B.6 SOILS AND GEOLOGIC RESOURCES 

B.6.1 Resource Definition 

The geology of an area may include bedrock materials, mineral deposits, and fossil remains.  The 
principal geological factors influencing the stability of structures are soil stability and seismic 
properties.  Soil refers to unconsolidated earthen materials overlying bedrock or other parent 
material.  Soil structure, elasticity, strength, shrink-swell potential, and erodibility determine the 
ability for the ground to support structures and facilities.  Soils are typically described in terms of 
their type, slope, physical characteristics, and relative compatibility or limitations with regard to 
particular construction activities and types of land use. 

The ROI for soils and geologic resources would be any area of ground‐disturbing activities 
associated with the individual or collective proposed actions (in this case the areas potentially 
disturbed by the beddown of either or both the F-35A and MQ-9).  For Tyndall AFB this would 
be areas of construction indicated in Figure 2.2-1 and Figure 2.3-1.  Local and regional resource 
conditions are described for context, where applicable. 

B.6.2 Regulatory Setting  

Consideration of geologic resources extends to prime or unique farmlands.  The Farmland 
Protection Policy Act was enacted in 1981 in order to minimize the loss of prime farmland and 
unique farmlands as a result of federal actions.  The implementing procedures of the Farmland 
Protection Policy Act require federal agencies to evaluate the adverse effects of their activities on 
farmland, which includes prime and unique farmland and farmland of statewide and local 
importance, and to consider alternative actions that could avoid adverse effects. 

B.6.3 Methodology 

Impacts to soils can result from earth disturbance that exposes soil to wind or water erosion.  
Analysis of impacts to soils examines the potential for such erosion at each alternative base and 
describes typical measures taken to minimize erosion.  In addition, soil limitations and associated 
typical engineering remedial measures are evaluated with respect to proposed construction.  

Criteria for evaluating impacts related to soil resources associated with implementation of the 
Proposed Action are impacts on unique soil resources, minimization of soil erosion, and the siting 
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of facilities relative to potential soil limitations.  Should development proposed as part of the 
Proposed Action substantially affect any of these features, impacts would be considered 
significant.  Soil disturbance that would result from implementation of the Proposed Action was 
calculated by summing the square footages of the proposed construction. 

B.7 WATER RESOURCES 

B.7.1 Resource Definition 

Water resources include surface water, groundwater, and floodplains. Surface water resources 
include lakes, rivers, and streams and are important for a variety of reasons, including economic, 
ecological, recreational, and human health factors. Groundwater includes the subsurface 
hydrologic resources of the physical environment; its properties are often described in terms of 
depth to aquifer or water table, water quality, and surrounding geologic composition. Floodplains 
are lowland areas adjacent to surface waterbodies where flooding events periodically cover areas 
with water. Wetlands are commonly included in analysis of water resources; however, in this 
document, wetlands are addressed in biological resources analysis (Section B.8). 

For the purposes of this analysis of water resources, the ROI for the Proposed Action and 
alternatives, including the No Action Alternative, includes the areas proposed for infrastructure 
upgrades and construction, along with areas immediately downstream of base outfalls that could 
be impacted during construction. 

B.7.2 Regulatory Setting 

The Clean Water Act (CWA) of 1972 (33 U.S.C. 1251 et seq.) establishes the basic structure for 
regulating discharges of pollutants into the waters of the United States and regulating quality 
standards for surface waters. Pollutants regulated under the CWA include “priority” pollutants, 
which include various toxic chemicals and other pollutants such as nutrients, total suspended 
solids, fecal coliform, oil and grease, and pH (a measure of the acidity or basicity of water). The 
National Pollutant Discharge Elimination System (NPDES) permit program, created in 1972 by 
the CWA, helps address water pollution by regulating point sources that discharge pollutants to 
waters of the United States. The permit provides two levels of control: technology-based limits 
and water quality-based limits (if technology-based limits are not sufficient to provide protection 
of the waterbody). 

Section 303(d) of the CWA requires states to identify waters where current pollution control 
technologies alone cannot meet the water quality standards set for that waterbody. Every two years, 
states are required to submit a list of impaired waters plus any that may soon become impaired to 
USEPA for approval. The impaired waters are prioritized based on the severity of the pollution 
and the designated use of the waterbody (e.g., fish propagation or human recreation). States must 
establish the total maximum daily load(s) of the pollutant(s) in the waterbody for impaired waters 
on their list. 

Section 438 of the Energy Independence and Security Act (EISA) (42 U.S.C. §17094) establishes 
stormwater design requirements for federal construction projects that disturb a footprint of greater 
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than 5,000 square feet of land. EISA Section 438 requirements are independent of stormwater 
requirements under the CWA. A project footprint consists of all horizontal hard surface and 
disturbed areas associated with project development.  

Under these requirements, pre-development site hydrology must be maintained or restored to the 
maximum extent technically feasible with respect to temperature, rate, volume, and duration of 
flow. Pre-development hydrology is calculated using recognized tools that take into account 
site-specific factors such as soil type, ground cover, and ground slope. Site design shall incorporate 
stormwater retention and reuse technologies such as bioretention areas, permeable pavements, 
cisterns/recycling, and green roofs to the maximum extent technically feasible. 

Post-construction analyses shall be conducted to evaluate the effectiveness of the as-built 
stormwater reduction features. These regulations were incorporated into applicable DoD Unified 
Facilities Criteria (UFC) in April 2010 (UFC 3-210-10), which requires that low-impact 
development (LID) features need to be incorporated into new construction activities to comply 
with EISA Section 438. LID is a stormwater management strategy designed to maintain site 
hydrology and mitigate the adverse impacts of stormwater runoff and non-point source pollution. 
LID can manage the increase in runoff between pre- and post-development conditions on the 
project site through interception, infiltration, storage, and evapotranspiration processes before the 
runoff is conveyed to receiving waters. Examples of the methods that could reduce the potential 
impacts of a proposed action include bioretention, permeable pavements, cisterns/recycling, and 
green roofs.  

Section 404 of the CWA and EO 11990, Protection of Wetlands, regulate development activities 
in or near streams and wetlands. Actions that affect streams and/or wetlands require a permit from 
the U.S. Army Corps of Engineers (USACE) for dredging and filling in wetlands. EO 11988, 
Floodplain Management, requires federal agencies to take action to reduce the risk of flood 
damage; minimize the impacts of floods on human safety, health, and welfare; and restore and 
preserve the natural and beneficial values served by floodplains. Federal agencies are directed to 
consider the proximity of their actions to or location within floodplains. Wetlands are discussed in 
Section B.8, Biological Resources. 

With respect to soil erosion, Section 402(p) of the CWA regulates non-point source discharges of 
pollutants, under the NPDES program or state equivalent program. This section of the CWA was 
amended to require USEPA to establish regulations for discharges from active construction sites. 
NPDES General Construction Permits require preparation of a Stormwater Pollution Prevention 
Plan (SWPPP) for projects that would disturb more than 1 acre of land. 

Through the Coastal Zone Management Act (CZMA) of 1972, Congress established national 
policy to preserve, protect, develop, restore, or enhance resources in the coastal zone. This act 
encourages coastal states to properly manage use of their coasts and coastal resources, prepare and 
implement coastal management programs, and provide for public and governmental participation 
in decisions affecting the coastal zone. To this end, CZMA imparts an obligation upon federal 
agencies whose actions or activities affect any land or water use or natural resource of the coastal 
zone to be carried out in a manner consistent to the maximum extent practicable with the 
enforceable policies of federally approved state coastal management programs. However, federal 
lands, which are “lands the use of which is by law subject solely to the discretion of the Federal 
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Government, its officers, or agents,” are statutorily excluded from the state’s “coastal uses or 
resources.” If, however, the proposed federal activity affects coastal uses or resources beyond the 
boundaries of the federal property (i.e., has spillover effects), the CZMA Section 307 federal 
consistency requirement applies. As a federal agency, USAF is required to determine whether its 
proposed activities would affect the coastal zone. This takes the form of a consistency 
determination, a negative determination, or a determination that no further action is necessary. 

B.7.3 Methodology 

Impacts to surface water can result from earth disturbance that exposes soil to wind or water 
erosion. Analysis of impacts to soils and surface water examines the potential for such erosion at 
each alternative base and describes typical measures taken to minimize erosion. In addition, soil 
limitations and associated typical engineering remedial measures are evaluated with respect to 
proposed construction.  

Criteria for evaluating impacts related to soil resources associated with implementation of the 
Proposed Action and alternatives are impacts on unique soil resources, minimization of soil 
erosion, and the siting of facilities relative to potential soil limitations. Should development 
proposed as part of the Proposed Action substantially affect any of these features, impacts would 
be considered significant. Soil disturbance that would result from implementation of the Proposed 
Action for each alternative was calculated by totaling the square footage of the proposed 
construction footprints (e.g., the disturbed area). 

Criteria for evaluating impacts related to water resources associated with implementation of the 
proposed MQ-9/F-35A missions are water availability, water quality, adherence to applicable 
regulations, and presence of floodplains. Impacts are measured by the potential to reduce water 
availability to existing users, endanger public health or safety by creating or worsening health 
hazards or safety conditions, or violate laws or regulations adopted to protect or manage water 
resources. 

Flooding impacts are evaluated by determining if proposed construction is located in a designated 
floodplain. Groundwater impacts are evaluated by determining if groundwater resources beneath 
the project site would be used for implementing the proposed mission, and if so, by determining 
the potential to adversely affect those groundwater resources. 

B.8 BIOLOGICAL RESOURCES 

B.8.1 Resource Definition 

Biological resources include the native and introduced terrestrial and aquatic plants and animals 
found in the ROI.  For the purposes of this biological resources analysis, the ROI for the Proposed 
Actions and No Action Alternatives is the land area (habitats) that could potentially be affected by 
infrastructure and construction projects on the base and land area potentially affected by aircraft 
operations in the airfield.  The ROI generally includes the developed cantonment and airfield areas 
of the respective bases, but could also include areas near but outside the base boundary.  Examples 
of off-base areas include managed wildlife areas and surface waters that could be indirectly 
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affected by noise or changes in water quality, respectively.  Habitat types are based on floral, 
faunal, and geophysical characteristics.  For F-35A-related actions, the ROI also includes airspace 
and ranges proposed for training. 
For the purposes of this analysis, biological resources were organized into four categories: flora, 
fauna, sensitive species, and wetlands.  Vegetation includes existing terrestrial plant communities, 
but does not include sensitive plant species, which are described below.  Plant species composition 
within an area generally defines ecological communities and indicates the type of wildlife that 
could be present.  Marine vegetation (plants that inhabit the seas and oceans) would not be 
impacted by implementation of the F-35A or MQ-9 missions at either of the alternative bases and 
therefore are not further described in this EIS.  
Wildlife includes all vertebrate animal species, with the exception of sensitive species, which are 
described below.  Typical wildlife includes animal groups such as large and small mammals, 
songbirds, waterfowl, seabirds, reptiles, and amphibians.  The attributes and quality of available 
habitats influences the composition, diversity, and abundance of terrestrial and marine wildlife 
communities. 
Sensitive species are those plant and animal species protected by various regulations established 
by federal and state agencies.  These regulations and the species addressed by them are described 
in Section B.8.2. 
Wetlands are areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions.  Wetlands generally include 
swamps, marshes, bogs, and similar areas. 

B.8.2 Regulatory Setting 

The Sikes Act was approved September 15, 1960 (as amended in 2003), and is implemented to 
promote effectual planning, development, maintenance, and coordination of wildlife, fish, and game 
conservation and rehabilitation on military reservations.  The Sikes Act applies to federal land under 
DoD control and requires military services to establish Integrated Natural Resources Management 
Plans (INRMPs) to conserve natural resources for their military installations.  AFMAN 32-7003, 
Environmental Conservation, explains how to manage natural resources on USAF property in 
compliance with federal, state, and local standards.  The chief tool for managing base ecosystems is 
the INRMP.  Based on an interdisciplinary approach to ecosystem management, the INRMP ensures 
the successful accomplishment of the military mission by integrating all aspects of natural resources 
management with each other and the rest of the base’s mission. 
Sensitive species are subject to regulations under the authority of federal (U.S. Fish and Wildlife 
Service [USFWS]) and state (California Department of Fish and Wildlife, Georgia Department of 
Natural Resources, Alabama Department of Conservation and Natural Resources, and the Florida 
Fish and Wildlife Commission).  Sensitive species include species designated as threatened, 
endangered, or candidate species by state or federal agencies.  Under the Endangered Species Act 
(ESA) (16 U.S.C. 1536), an endangered species is defined as any species in danger of extinction 
throughout all or a significant portion of its range.  A threatened species is defined as any species 
likely to become an endangered species in the foreseeable future.  Candidate species are those 
species for which the USFWS has sufficient information on their biological status and threats to 
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propose them as endangered or threatened under the ESA, but for which development of a 
proposed listing regulation is precluded by other higher-priority listing activities.  Although 
candidate species receive no statutory protection under the ESA, the USFWS believes it is 
important to advise government agencies, industry, and the public that these species are at risk and 
could warrant protection under the ESA. 
The Migratory Bird Treaty Act (MBTA) of 1918 (16 U.S.C. 703-712) is the domestic law that 
affirms, or implements, the United States’ commitment to four international conventions 
(with Canada, Japan, Mexico, and Russia) for the protection of a shared migratory bird resource. 
Each of the conventions protect selected species of birds that are common to both countries 
(i.e., species occur in both countries at some point during their annual life cycle). The act protects 
all migratory birds and their parts (including eggs, nests, and feathers). 
The Bald and Golden Eagle Protection Act (BGEPA) (16 U.S.C. 668-668d) is legislation in the 
United States that protects two species of eagles.  The BGEPA prohibits anyone without a permit 
issued by the Secretary of the Interior from “taking” bald eagles.  Taking involves molesting or 
disturbing birds, their parts, nests, or eggs.  The BGEPA prescribes criminal penalties for persons 
who “take, possess, sell, purchase, barter, offer to sell, purchase or barter, transport, export or 
import, at any time or any manner, any bald or golden eagles... [or any golden eagle], alive or dead, 
or any part, nest, or egg thereof.” 
The Marine Mammal Protection Act (MMPA) is a statute enacted in 1972 by the United States to 
protect marine mammals and their habitat. The MMPA prohibits the “taking” of marine mammals, 
and enacts a moratorium on the import, export, and sale of any marine mammal, along with any 
marine mammal part or product within the United States.  The Act defines “take” as “the act of 
hunting, killing, capture, and/or harassment of any marine mammal; or, the attempt at such.” The 
MMPA defines harassment as “any act of pursuit, torment or annoyance which has the potential to 
either: a. injure a marine mammal in the wild, or b. disturb a marine mammal by causing disruption 
of behavioral patterns, which includes, but is not limited to, migration, breathing, nursing, breeding, 
feeding, or sheltering.” 
Section 404 of the CWA established a program to regulate the discharge of dredged and fill material 
into waters of the United States, including wetlands.  Activities in waters of the United States that 
are regulated under this program include fills for development, water resource projects (e.g., dams 
and levees), infrastructure development (e.g., highways and airports), and conversion of wetlands to 
uplands for farming and forestry.  The USACE is the lead agency in protecting wetland resources. 
The USACE maintains jurisdiction over federal wetlands (33 CFR 328.3) under Section 404 of the 
CWA (33 CFR 323.3) and Section 10 of the Rivers and Harbors Act (30 CFR 329).  The USEPA 
assists the USACE (in an administrative capacity) in the protection of wetlands (40 CFR 225.1 
to 233.71).  In addition, the USFWS and the National Marine Fisheries Service provide support with 
important advisory roles. 
Furthermore, EO 11990, Protection of Wetlands, requires federal agencies, including the USAF, 
to minimize the destruction, loss, or degradation of wetlands and to preserve and enhance the 
natural and beneficial values of wetlands.  EO 11990 requires federal agencies to avoid, to the 
extent possible, the long- and short-term, adverse impacts associated with the destruction or 
modification of wetlands and to avoid direct or indirect support of new construction in wetlands 
wherever there is a practicable alternative; if construction in wetlands cannot be avoided, the 
USAF would issue a Finding of No Practicable Alternative (FONPA). 
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Under CWA Section 401, applicants for a federal license or permit to conduct activities that could 
result in the discharge of a pollutant into waters of the United States must obtain certification from 
the state in which the discharge would originate or, if appropriate, from the interstate water 
pollution control agency with jurisdiction over affected waters at the point where the discharge 
would originate.  Therefore, all projects that have a federal component and could affect state water 
quality (including projects that require federal agency approval, such as issuance of a Section 404 
permit) must also comply with CWA Section 401. 
The State Water Resources Control Board of California has issued regulations for the state that 
differ than federal regulations.  The State Wetland Definition and Procedures for Discharges of 
Dredged or Fill Material to Waters of the State lays out the states definition for wetlands and what 
wetlands and other surface water features are considered protected as Waters of the State. 

B.8.3 Methodology 

The first step in the analysis of potential impacts to biological resources was to determine the 
locations of sensitive habitats and species at each alternative base in relation to the proposed 
mission.  Maps were examined to locate sensitive habitats and species.  Next, areas of overlap for 
the proposed development and sensitive habitats and species were identified.  Scientific literature 
was reviewed for studies that examined similar types of noise-related impacts to biological 
resources.  The literature review included a review of basic characteristics and habitat requirements 
of each sensitive species.  Where available, information was also gathered relative to management 
considerations, incompatible resource management activities, and threats to each sensitive species.  
Impact analyses were then conducted based on the information gathered from the literature reviews 
and discussions with natural resource managers at each alternative base.  At Tyndall AFB, the 
analyses included an assessment of the impacts to biological resources that could result from both 
construction activities (ground disturbance) and daily aircraft operations (changes in takeoffs, 
landings, engine runups) at the alternative bases and in the associated airspace and ranges.  At 
Vandenberg AFB, the analysis considered construction activities and daily aircraft operations.  
Measures to avoid and/or minimize adverse impacts to biological resources are also presented.  
The following criteria were evaluated when determining the significance of an effect on biological 
resources that could result from implementation of the proposed missions: 

 The direct impact or taking of a sensitive species, including habitat alteration 
 The importance (legal, commercial, ecological, or scientific) of the resource 
 The relative sensitivity of biological resources that could be affected by implementation of 

the mission 
 The quantity or percentage of biological resources affected by implementation of the 

mission relative to overall abundance in the ROI  
 The expected duration of potential impacts that would result from implementation of the 

mission 
The focus of the analysis is on the federally listed species.  Other species of conservation concern 
are addressed, but are not analyzed to the same level of detail as the species listed by the USFWS 
as threatened or endangered.  Impacts to threatened, endangered, and special status 
species/communities that would result from implementation of the F-35A or MQ-9 mission for 
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any of the project alternatives include potential habitat loss, temporary and permanent impacts 
associated with the construction and use of facilities, and ground impacts associated with the use 
of defensive countermeasures. 
Plant species below the airspace and range areas proposed for use were excluded from extensive 
review and analysis because the proposed aircraft operations would not result in new ground 
disturbance.  Inert ordnance delivery and flare use would continue only in areas permitted for such 
uses. 
Determination of the significance of wetland impacts is based on (1) loss of wetland acreage, 
(2) the function and value of the wetland, (3) the proportion of the wetland that would be affected 
relative to the occurrence of similar wetlands in the region, (4) the sensitivity of the wetland to 
proposed activities, and (5) the duration of ecological ramifications.  Impacts to wetland resources 
are considered significant if high-value wetlands would be adversely affected or if wetland acreage 
is lost.  High-value wetlands are those wetlands that provide a significant function or value (i.e., 
flood control, unique wildlife habitat, etc.). 

B.9 CULTURAL RESOURCES 

B.9.1 Resource Definition 

Cultural resources are any prehistoric or historic district, site, building, structure, or object 
considered important to a culture, subculture, or community for scientific, traditional, religious or 
other purposes.  They include archaeological resources, historic architectural resources, and 
traditional cultural resources.  Archaeological resources are locations where prehistoric or historic 
activity measurably altered the earth or produced deposits of physical remains (e.g., arrowheads, 
bottles).  Historic architectural resources include standing buildings and other structures of historic 
or aesthetic significance.  Architectural resources generally must be more than 50 years old to be 
considered for inclusion on the NRHP; however, more recent structures, such as Cold War–era 
resources, may warrant protection if they have the potential to gain significance in the future and 
are considered extraordinary in nature. Traditional cultural properties are associated with cultural 
practices and beliefs of a living community that are rooted in its history and are important in 
maintaining the continuing cultural identity of the community.  Historic properties (as defined in 
36 CFR 60.4 and 36 CFR 800.15(l)(1)) are significant archaeological, architectural, or traditional 
resources that are defined as eligible for listing on the NRHP. 

B.9.2 Regulatory Setting  

As a federal agency, the USAF is required to consider the effects their actions may have on historic 
properties. These requirements are considered under AFMAN 32-7003 and the NHPA of 1966, as 
amended. The NHPA of 1966 sets federal policy for managing historic properties. Federal agencies 
must identify historic properties and consult with the Advisory Council on Historic Preservation 
and SHPO as necessary (AFMAN 32-7003). Section 106 of the NHPA specifically requires that 
federal agencies analyze the impacts of federal activities on historic properties. NHPA obligations 
for a federal agency are independent from NEPA and must be complied with even when an 
environmental document is not required. 
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In 1999, the DoD published the American Indian and Alaska Native Policy, and in 2006, DoDI 
4710.02, both of which emphasize the importance of respecting and consulting with tribal 
governments on a government-to-government basis. The policy requires that before decisions are 
made, an assessment should be conducted through consultation of proposed DoD actions that may 
have the potential to affect protected tribal resources, tribal rights, and Indian lands significantly. 
The USAF implements DoDI 4710.02 through Department of Air Force Instruction (DAFI) 90-
2002, Interactions with Federally Recognized Tribes. 

B.9.3 Methodology 

Analysis of potential impacts to cultural resources considers both direct and indirect impacts. 
Direct impacts may be the result of physically altering, damaging, or destroying all or part of a 
cultural resource.  Indirect impacts may be the result of altering characteristics of the surrounding 
environment that contribute to the importance of the resource, introducing visual, atmospheric, or 
audible elements that are out of character for the period the resource represents (thereby altering 
the setting), or neglecting the resource to the extent that it deteriorates or is destroyed.   

For the purposes of cultural resources analysis, the ROI for cultural resources is considered 
equivalent to the Area of Potential Effects (APE), as defined by 36 CFR 800.16(d). The APE for 
cultural resources is based on the type of potential impacts that might occur within the area. The 
APE for direct impacts is the area directly affected by construction activities that could physically 
alter, damage, or destroy all or part of a cultural resource; in this case, it covers the areas of 
proposed disturbance at Tyndall AFB and Vandenberg AFB. The APE for indirect visual effects 
is the same APE for direct impacts, plus the addition of a 0.5-mile buffer to account for the 
potential introduction of a visual or atmospheric element that could alter the setting of an 
NHRP-listed or -eligible architectural resource by introducing a visual component that is out of 
character for the period the resource represents. Finally, the APE for indirect noise effects consists 
of the 65 dB noise contour for proposed airfield operations to account for potential noise and/or 
vibration issues that could affect the setting or otherwise damage an NHRP-listed or -eligible 
architectural resource. 

B.10 LAND USE AND RECREATION 

B.10.1 Resource Definition 

Land use describes the way the natural landscape has been modified or managed to provide for 
human needs. Land management plans, comprehensive plans, and zoning regulations determine 
the type and extent of land use in specific areas to limit conflicting uses and protect certain 
designated or environmentally sensitive areas. The attributes of land use addressed in this analysis 
include the land use regulatory setting, general land-use patterns, specific uses and attributes in the 
area of interest, and Special Use Land Management Areas (SULMAs). SULMA is a term used to 
categorize types of land uses for analysis purposes and is not an official term used by federal or 
state agencies. SULMAs generally include designated parks, monuments and recreation areas, 
conservation and wildlife refuges, and other natural areas underlying the airspace owned by state 
and federal agencies, in this case, the military airspace used for proposed operations. SULMAs 
also include Native American Reservation lands. Issues related to Native American lands are 
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addressed in the Cultural Resources section in this EIS (see Sections 3.1.9, 3.2.9, 4.19, 4.2.1.9, 
4.2.2.9, and Appendix B, Section B.9).  

Recreational resources are the natural or man-made attributes that support the participation and 
enjoyment of people in outdoor recreational activities. In urban and suburban areas, these resources 
include public facilities (e.g., parks, playgrounds, zoos, playing fields, amphitheaters, and outdoor 
sports facilities.) Outdoor recreational resources also include the myriad of opportunities provided 
by natural surroundings.  These recreational uses generally occur in areas owned and managed by 
local, state, and federal agencies.  Typical activities include, for example, backcountry exploration, 
hiking/running, hunting, fishing, water sports, off-road vehicle use, skiing, and surfing.  
Recreational resources also support passive pursuits such as photography, enjoyment of quiet and 
remote qualities, scenic driving, and visual resource appreciation (including dark skies).  
Recreational resources include associated developed infrastructure such as picnic areas, 
campgrounds, trails, ski areas, marinas/docks/ramps, archaeological sites, historical and 
educational sites, and trails that are designated or available for public outdoor recreational use. 
Recreation areas may have specific plans that describe and protect the recreational resources and 
valued attributes of a location or area.  

Land use typically reflects intrinsic attributes, natural and man-made resources, and attributes that 
make an area suitable for its ongoing or planned use or uses.  Man-made improvements, natural 
qualities, or both may be essential for some land uses.  As an example, the suitability of land for 
recreational hunting depends on that land’s capability to support wildlife and other factors, such 
as accessibility, natural setting, and quietness.  

B.10.2 Regulatory Setting  

The regulatory framework for land use includes the key federal, state, and local statutes, 
regulations, plans, policies, and programs applicable to land use on and near each alternative 
military base and under the airspace used for training. The following are the primary regulations 
and guidance documents applicable to land use in relation to the actions evaluated in this EIS.  

Federal Interagency Committee on Urban Noise Guidelines for Considering Noise in Land Use 

Planning and Control (FICUN 1980).  In 1979, the FICUN was formed to develop federal policy 
and guidance on noise.  The committee included the EPA, FAA, Federal Highway Administration, 
DoD, U.S. Department of Housing and Urban Development, and U.S. Department of Veterans 
Affairs.  The designations contained in the FICUN land-use compatibility table do not constitute 
a federal determination that any use of land covered by the program is acceptable or unacceptable 
under federal, state, or local law.  The responsibility for determining the acceptable and permissible 
land uses, and the relationship between specific properties and specific noise contours, rests with 
the local authorities. 

The FICUN guidelines consider areas with noise levels of 75 Ldnmr or greater as unacceptable 
living environments.  Areas between 65 to 74 Ldnmr are considered “generally unacceptable” for 
noise-sensitive land uses such as residences, schools, hospitals, and public services.  Houses 
located in areas between 65 to 74 Ldnmr may not qualify for federal mortgage insurance without 
additional costs associated with installing noise attenuation.  In the outdoor noise environment, 
levels greater than 65 Ldnmr may be annoying to some people during communications.  Generally, 
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residential development is not recommended in areas experiencing noise levels of 65 dBA or 
greater.  Although discouraged, residential development is compatible within the 65 to 69 dBA 
and 70 to 74 dBA contours, provided noise reduction levels of 25 dB and 30 dB, respectively, are 
achieved.  Commercial/retail businesses are compatible without restrictions up to 69 dBA, and up 
to 79 dBA, if noise-reduction levels of 25 dB and 30 dB, respectively, are achieved for public 
areas.  Industrial/manufacturing, transportation, and utility companies have a high noise-level 
compatibility, and therefore, can be located within the higher noise zones. 

14 CFR Part 150, Airport Noise Compatibility Planning (1979) (14 CFR 150).  Part 150, Airport 
Noise Compatibility Planning, was established under the Aviation Safety and Noise Abatement 
Act of 1979.  It is the primary federal regulation guiding and controlling planning for aviation 
noise compatibility on and around civil airports.  The regulations of 14 CFR Part 150 established 
procedures, standards, and methodologies to be used by airport operators for the preparation of 
Airport Noise Exposure Maps and Airport Noise Compatibility Programs.  The Noise 
Compatibility Program is a balanced approach for mitigating the noise impacts of airports on their 
neighbors while protecting or increasing both airport access and capacity, as well as maintaining 
the efficiency of the national aviation system.  The regulations contained in 14 CFR Part 150 are 
voluntary, and airport operators are not required to participate.  However, an approved Noise 
Compatibility Program is the primary vehicle for gaining approval of applications for federal 
grants for noise abatement projects and provides the required analyses for evaluating impacts of 
any proposed constraints upon an airport’s operations.  

Air Force Integrated Installation Planning (AFI 32-1015) (30 July 2019). This instruction 
establishes a comprehensive and integrated planning framework for development/redevelopment 
of USAF installations. It provides a single resource that implements comprehensive planning 
through Installation Development Plans that comply with Title 10 United States Code (U.S.C.) 
2864, Master Plans for Major Military Installations. It also ensures that installation development 
planning processes follow the requirements of 32 CFR Part 989, Environmental Impact Analysis 
Process (EIAP). Finally, it ensures that processes, procedures and products meet the intent of 
installation planning described in DoDI 4165.70, Real Property Management, and within AFPD 
32-90. Copies of the UFCs are available at the Whole Building Design Guide website, 
https://www.wbdg.org/ffc/dod/unified-facilities-criteria-ufc. This instruction also sets service 
requirements for the Air Installations Compatible Use Zones (AICUZ) and noise programs. This 
includes directing the use of noise models and metrics, providing information to manage and 
explain noise exposure to off-base populations, and analyzing the effects of accident potential and 
noise on natural and human environments. This is done when conducting the EIAP across 
installations, air-to-ground ranges, ground ranges, Special Use Airspace, and Airspace for Special 
Use. It supports compatible land-use analysis, comprehensive planning, facility-space planning, 
management of noise inquiries/complaints, and the USAF EIAP. (This instruction supersedes the 
following: AFI 32-7061, 12 Mar 2003; AFI 32-7062, 18 Dec 2015; AFI 32-7063, 18 Dec 2015; 
AFI 32-7070, 21 Apr 2016; AFI 32-10142, 14 May 2013.)  

Coastal Zone Management Act (CZMA) was enacted to develop a national coastal management 
program that comprehensively manages and balances the impact of competing uses of land and 
the impacts of those uses to a coastal use or resource.  The CZMA federal consistency requirement, 
CZMA Section 307, mandates that federal agency activities be consistent to the maximum extent 
practicable with the enforceable policies of a state management program.  The federal consistency 
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requirement applies when any federal activity, regardless of location, affects any land or water use 
or natural resource of the coastal zone.  The question of whether a specific federal agency activity 
may affect any natural resource, land use, or water use in the coastal zone is determined by the 
agency implementing the action.  Federal agencies make determinations as to whether their actions 
are consistent with approved state plans and submit these determinations for state agency review 
and concurrence.  All relevant state agencies must review the Proposed Action and Alternatives 
and issue a consistency determination. 

Wilderness Act of 1964.  This act established the National Wilderness Preservation System and 
instructed federal land management agencies to manage wilderness areas and preserve wilderness 
character.  To support the mandates of the Wilderness Act, the NPS developed specific policy to 
address wilderness management and stewardship. NPS Management Policies (2006) and Director's 
Order 41 (2013), which are updated on a periodic basis, help managers understand why wilderness 
is important and how they can manage these areas most effectively. 

Florida Coastal Zone Protection Act (FCZPA). This act establishes the Florida Coastal 
Management Program. The program's goal is to coordinate local, state, and federal agency 
activities using existing laws to ensure that Florida's coast is as valuable to future generations as it 
is today. The Florida Department of Environmental Protection (FDEP) is responsible for directing 
the implementation of the statewide coastal management program. Due to its location on the coast, 
projects implemented on Tyndall AFB are subject to the FCZPA administered by the FDEP.  The 
act regulates construction within 1,500 feet landward of the Coastal Construction Control Line 
(CCCL), which is the area referred to as the coastal building zone.  FDEP jurisdiction over coastal 
construction without an established CCCL extends 50 feet landward of the mean high water line 
on Atlantic or Gulf sandy shorelines per Florida Statute 161.052.  Low-energy mangrove or marsh 
shorelines are not included within this jurisdiction.  In addition, per subparagraph 
62B-33.004(3)(b), Florida Administrative Code, activities on lands owned and maintained by the 
U.S. government are exempt from Chapter 161 coastal construction regulations of the State of 
Florida. 

Florida Statutes, Title XII, Planning and Development. These statutes adopts the State 
Comprehensive Plan that sets goals and policies for land use, natural systems and recreation lands, 
agriculture, and urban revitalization.  Several Florida regulations govern land use and compatible 
zoning.  Chapter 163 of the Florida Statutes guides compatible land-use planning by requiring each 
local government to adopt a comprehensive plan and establishing minimum criteria, which identify 
required elements of a comprehensive plan. Florida Statute 163.3175 requires counties with 
military installations to coordinate with installations on future land-use plans or changes in 
land-use regulations to prevent incompatible development near the installation.  Military 
installations are asked to provide local counties with information on change in noise levels or 
land-use planning through programs such as AICUZ (Air Force 2008a).   

Bay County Code of Ordinances, Chapter 6 Buildings, Construction and Technical Codes; 

Chapter 20, Planning and Development, Article 1, Comprehensive Plan.  These codes guide land 
development in the unincorporated areas of the county.  Local municipalities are responsible for 
planning and zoning in incorporated areas.   

https://www.nps.gov/policy/mp/policies.html#_Toc157232813
https://www.nps.gov/policy/DOrders/DO_41.pdf
https://www.nps.gov/policy/DOrders/DO_41.pdf
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California Coastal Act of 1976.  The California Coastal Act includes specific policies (see 
Division 20 of the Public Resources Code) that address issues such as shoreline public access and 
recreation, lower-cost visitor accommodations, terrestrial and marine habitat protection, visual 
resources, landform alteration, agricultural lands, commercial fisheries, industrial uses, water 
quality, offshore oil and gas development, transportation, development design, power plants, ports, 
and public works. The policies of the California Coastal Act constitute the statutory standards 
applied to planning and regulatory decisions made by the commission and by local governments, 
pursuant to the California Coastal Act. At the county level, general and comprehensive plans 
include coastal zone planning, consistent with the California Coastal Act.  

California Government Code (Sections 65000, et seq.).  This code contains many of the laws 
pertaining to the regulation of land uses by local governments including the general plan 
requirement, specific plans, subdivisions, and zoning. State law requires that each of these 
jurisdictions adopt "a comprehensive, long-term general plan for [its] physical development." This 
general plan is the official city or county policy regarding the location of housing, business, 
industry, roads, parks, and other land uses; protection of the public from noise and other 
environmental hazards; and conservation of natural resources. The general plan must be consistent 
with compatibility plans for airfields (military or civilian) within their planning area. Public 
Utilities Code Section 21675 requires adoption of compatibility plans for military airports (State 
of California, 2015). 

Santa Barbara County, Chapter 35, Land Use and Development Code.  This code provides for 
the preparation and adoption of a County Comprehensive Plan.   

San Luis Obispo County Title 22 Land Use Ordinance; Title 23 Coastal Zone Land Use; Title 

26 Growth Management.  This ordinance governs land-use-related planning, controls and 
implementation in the county.  

B.10.3 Methodology 

Identification of Impact Drivers 

The primary impact drivers on land use for the EIS alternatives include: 

● Impact of new on-base construction on existing activities and structures on base and 
installation plans; 

● Impact of aircraft noise on land use compatibility, including recreational areas; 
● Impact of demand for new off-base housing for military personnel on local land use, zoning 

and plans; 
● Impact of increased demand of new military personnel and dependents on local recreational 

resources; 
● Impact of noise from military training in regional military training airspace on underlying 

land use and recreational resources.  

https://coastal.ca.gov/ccatc.html
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Assumptions 

The following assumptions are made in the evaluation of land use impacts: 

 The current planning document for Tyndall AFB (post-hurricane) is the Recovery Plan: 
Analysis of Alternatives. This plan supersedes the Installation Development Plan, since 
much of base infrastructure was damaged, and the ongoing missions were relocated. The 
Recovery Plan evaluated redevelopment based on an F-35A (three- or four-squadron 
mission) and an MQ-9 mission.  The plan identified optional scenarios for redevelopment 
that were acceptable, although they had differing “pros” and “cons”.  The sites proposed 
for the proposed mission alternatives are consistent with the options identified in the 
Recovery Plan. Therefore, little evaluation is given to facility siting, as this would proceed 
under the guidance of the Base Civil Engineer, with appropriate measure, in accordance 
with USAF regulations and instructions, to minimize a spectrum of physical, 
environmental, and human impacts.  

 Because of the geographic isolation of Tyndall AFB on a long peninsula off the mainland, 
on-base structures and ground-based activities are not adjacent to mainland land use.  
Existing safety zones are also within the boundaries of the installation and/or over water. 
Because of this isolation, ground-based uses on base have no direct impact on surrounding 
off-base land us; therefore, the analysis did not address typical adjacency issues such as 
fencing, odors, dust, visual incongruity, and access.   

 The noise assessment found that proposed training operations at Grand View, Pinecastle, 
and Avon Park Ranges were within the usual operating levels for these ranges when 
combined with ongoing training.  Therefore, the proposed training caused no change in 
conditions at these ranges.  No land use assessment was undertaken for these locations.  

 Impacts on persons (estimated populations, speech interference, noise annoyance) and 
specific sensitive locations and activities (for example, schools, hospitals, landmark, urban 
center) are evaluated in the EIS Noise assessment see Sections 4.1.2, 4.2.2, and 4.23, and 
Appendix E).   

 Planning documents indicate that local zoning is mostly similar to land use maps and 
consistent with future land use maps.  Some exceptions are noted in the analysis where 
zoning and land use are not consistent.  The evaluation of noise effects on land use uses 
current Bay County land use data from 2018, augmented by descriptions in local planning 
documentation.   

 The impacts of demand for housing on the local housing market is addressed in the 
socioeconomic analysis in the EIS. Since it unknown what location is preferred for new 
off-base military housing, the analysis considers impacts on land development in 
surrounding areas qualitatively. Contextual information is the primary focus of the 
assessment. 
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Method of Analysis 

Impact of new on-base construction on existing site uses and installation plans 

 The analysis evaluated whether the proposed locations of conceptual construction areas 
(blocks) for the alternatives were congruent with alternatives developed in the Recovery 
Plan for the F-35A and MQ-9 missions. In all cases, they were consistent; therefore, no 
impact on base plans per se were identified.   

Impact of aircraft noise on land use compatibility, including recreational areas 

The following four steps were used in the evaluation of noise and land use compatibility: 

1. Characterized current land use in the areas surrounding the base.  The analysis uses Bay 
County GIS 2018 pre-hurricane land use data (most current available).  The land use 
categories used by Bay County were consolidated into a smaller number of categories to 
correlate more closely to categories in AICUZ land use guidelines. The 
cross-categorization in Table B.10-2 was used.  

Table B.10-2 Land Use Categories Used EIS Land Use Analysis 
Bay County Land Use1 EIS Land Use Category 

Acreage Not Zoned For Agriculture Undesignated 
Agricultural Open/Ag/Low Density 
Centrally Assessed Undesignated 
Industrial1 Industrial 
Institutional1 Public/Quasi-Public 
Mining Industrial 
Other Undesignated 
Parcels With No Values1 Undesignated 
Public/Semi-Public1 Public/Quasi-Public 
Recreation Recreational 
Residential1 Residential 
Retail/Office1 Commercial 
Row Transportation 
Vacant Nonresidential1 Open/Ag/Low Density 
Vacant Residential1 Open/Ag/Low Density 
Water Water 
Notes: 
1. Land Within The Noise-Impacted Footprint (65 Db DNL And Greater) Under Any Of The EIS 
Alternatives Only Included The Yellow Highlighted Bay County Land Use Categories.  
 
The following categories used in the GIS analysis are further defined below: 

● Commercial: Wholesale or retail establishments including offices, retail 
establishments, restaurants, hotels, and motels. 

● Industrial: Manufacturing, warehouses, and other similar uses 
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● Public/Quasi Public: Publicly owned lands and lands open to public access; 
including military reservations, prisons, public buildings, schools, churches, 
non-residential charitable establishments, cemeteries, and medical facilities (unless 
medical care is provided in home, in which case the land use was classified as 
residential), and parks. 

● Residential: All types of residential activity, such as single- and multi-family 
residences, and orphanages. 

● Transportation: Roads, railroads, and other linear ground transportation 
infrastructure (including right-of-way for such infrastructure.  

● Open/Agriculture/Low Density: Open refers to undeveloped land. Agricultural 
lands include cropland, grazing lands, and livestock production. This land may 
include single-family residences located within an agricultural parcel, where the 
residence is the primary residence for persons engaging in agriculture.  Low 
Density includes resource extraction operations such as forestry, mining or 
quarrying.  

● Undesignated: Areas of undetermined use.  
● Water: Lakes, rivers, bayous, bays, ocean. 

2. Identify noise levels surrounding the military airfield for the current/recent operational 
condition and for each of the alternatives considered in the EIS   

The Noise analysis for this EIS (See Appendix E) computes the extent and intensity of 
noise surrounding the military airfield and defines the area exposed to noise levels of 65 
dB DNL and greater in 5 decibel increments.  A geospatial depiction of noise contours is 
the output of this analysis.  

3. Determine the area exposed to noise levels of 65 dB DNL and greater by land use 

This step combines the noise contours with the land use data using GIS land use data to 
calculate the acreage of land use within each 5-decibel exposure band.  

4. Determine the compatibility of the areas exposed to 65 dB DNL and greater 

This step applies the AICUZ noise compatibility recommended land use guidelines (Table 
B-10-1) to determine if affected land uses (exposed to 65 dB DNL and greater) are 
compatible.  Many land uses are conditionally compatible depending on attenuating actions 
or specific conditions of the underlying activity or use. In these cases, the analysis identifies 
if attenuating actions are recommended.  

Impact of demand for new off-base housing for military personnel on local land use, zoning and 
plans 

For this evaluation, the demand for new off-base housing for each alternative is translated into 
residential area based on a range of development from 4 to 8 dwelling units per acre.  The analysis 
assumes that this demand would use vacant residential land for constructing new homes.  Based 
on the supply of residential land and the current constraints on residential development around 
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Tyndall AFB and Vandenberg AFB, a qualitative estimate of impacts on land-use patterns and 
land use allocation was determined.  The feasibility for meeting the demand for residential 
development considered local plans and current constraints on residential development.  

Impact of increased demand of new military personnel and dependents on local recreational 
resources 

The impact of new military personnel and dependents at Tyndall AFB considered the magnitude 
of the demand in relations to current and past recreational opportunities.  It also considered the 
recent impact of Hurricane Michael on the area, and slow recovery and rebuilding of public and 
commercial recreational resources.  The evaluation is qualitative based on the estimated number 
of new households living off base for each alternative.  The analysis considers the relative change 
in demand in local communities and the degree to which this could affect the capacity of local 
recreational resources to serve area residents. 

Impact of noise from military training using regional military training airspace on underlying land 
use and recreational resources 

To evaluate land uses underlying the training airspace, the type of underlying land use is described 
broadly.  Using output from noise modelling, the degree of change in noise on the ground was 
calculated.  The resultant noise levels are compared to the AICUZ guidelines to determine 
compatibility.  Also, the incremental change in noise is considered.  Increases up to about 2.5 dB 
Ldnmr are generally considered unnoticeable so that impacts are low.  Change above 2.5 dB Ldnmr 
are noticeable to some persons depending on the degree of change, current condition, and 
familiarity of the person to the acoustic environment.  In these areas, the analysis looks more 
closely at underlying sensitive areas.   

Special Use Land Management Areas (SULMAs) are identified by using the Environmental 
Systems Research Institute (ESRI) Federal lands datasets (ESRI 2009) and also the Managed 
Areas Database (MAD) (Managed Areas Database 1996).  The ESRI Federal lands dataset 
identified lands administered by various Federal agencies such as the U.S. Forest Service and 
USFWS, National Parks, and National Monuments, Wilderness Areas and Federal Indian 
Reservation lands held in trust by the Bureau of Indian Affairs.  The MAD dataset was filtered to 
show items at a state or local level because Federal lands were already covered in the ESRI dataset.  
Examples of land included in the MAD dataset are state and local parks and state wildlife refuges.   

The area of each SULMA was calculated using GIS to determine the acreage below the airspace 
units.  If a SULMA consisted of more than one part (i.e., polygon), the areas were totaled so that 
calculations used the entire area.  Airspace units were “intersected” with the land use SULMA 
layers to identify the overlap with the SULMAs and the percentage of overlap was calculated.  
Airspace units were calculated individually because some MOAs, ranges, and restricted airspaces 
overlap each other.  The affected SULMAs were exported in a tabular format listed by airspace 
unit. How the SULMAs would be affected by the various scenarios was evaluated by reviewing 
projected levels and changes in noise compared to the baseline scenario. Note that in the discussion 
of impacts on SULMAs, Wilderness Areas are considered particularly sensitive to noise increases 
due to wilderness characteristics and goals described in the Wilderness Act, including, for 
example, “naturalness” and in some cases, “outstanding opportunities for solitude.”   
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Evaluation of regional recreational resources considers whether proposed changes would preclude, 
displace, or alter the suitability of an area or facility for ongoing or planned recreational uses.  This 
could be triggered by changes in noise, access, visual context, availability of recreational sites, or 
change in the desired qualities of an area that contribute to recreational opportunity. The current 
and resulting estimated noise levels, degree of change and sensitivity of underlying recreational 
uses and designated areas was considered.  Wilderness Areas are specifically addressed in the 
analysis based on their sensitivity to noise. The analysis considers the relative importance of 
affected areas. This assessment considers management goals, and availability of similar 
recreational opportunities.   

The noise effect of sonic booms can disrupt or startle persons in outdoor settings.  Even very 
infrequent sonic booms may cause annoyance for recreational activities where quiet is desirable, 
such as remote hiking, camping, and hunting.  Because of their infrequency, sonic booms may be 
startling but should have a minimal effect on the overall quality of recreational opportunities or 
experiences.  

The interface between military aircraft and recreational use of airspace for flying, parasailing, 
gliding and ballooning is an air safety concern. Because the F-35A would use existing military 
training airspace, these activities would already be known or identified with appropriate avoidance 
procedures or local protocols.  An increase in military use could affect the availability of airspace 
for recreational uses in some locations. 

B.11 INFRASTRUCTURE  

B.11.1 Resource Definition 

Infrastructure consists of the systems and physical structures that enable the population of a USAF 
base to function. Infrastructure is primarily human-made, with a high correlation between the type 
and extent of infrastructure and the degree to which an area is characterized as urban, or developed 
built environment. The availability of infrastructure and its capacity for expansion are essential to 
the ability of a base to carry out a specific mission and provide for the needs of employees and 
residents. 

Utilities analyzed in this EIS include water supply and distribution, sanitary sewer and wastewater 
systems, stormwater drainage, solid waste, electrical system, and natural gas. Solid waste 
management primarily relates to the availability of systems and landfills to support a population’s 
residential, commercial, and industrial needs. AFI 32-7042, 13 Waste Management, incorporates 
the requirements of Subtitle D, 40 CFR 240 through 244, 257, and 258; applicable federal 
regulations; other AFIs; and DoD directives. It also establishes the requirement for bases to have 
a solid waste management plan; procedures for handling, storage, collection, and disposal of solid 
waste; record keeping and reporting; and pollution prevention. 

The infrastructure information contained in the Affected Environment sections in Chapter 3 
provides a brief overview of each infrastructure component and describes its capacities, 
effectiveness, deficiencies, and existing general condition. 
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For the purposes of this infrastructure analysis, the ROI for the Proposed Actions and No Action 
Alternative includes the areas proposed for infrastructure upgrades on Tyndall AFB and the areas 
surrounding the base. 

B.11.2 Regulatory Setting 

There is no applicable regulatory setting for infrastructure resources. 

B.11.3 Methodology 

Effects from the Proposed Actions on infrastructure were evaluated based on the potential for 
disruption or improvement of existing levels of service and additional needs for water, energy and 
natural gas consumption, wastewater and stormwater drainage systems, and solid waste system 
availability. Changes in population and proposed development were used to determine impacts to 
infrastructure. For each alternative base, the maximum demand or impact to capacity was 
calculated for the potable water, wastewater, electric, and natural gas systems based on the change 
in population. For the transportation analysis, any change in population was assumed to reside off 
base. 

The impact analysis consisted of (1) a quantitative assessment, based on available information for 
average and peak use and demand data for each on-base utility and the ability of a utility provider 
to absorb a given level of demand increase for its service area, and (2) a qualitative assessment of 
the physical condition of each on-base system. Impacts could arise from physical changes to utility 
supply and distribution systems over their design life cycles and energy needs created by either 
direct or indirect workforce and population changes related to base activities. An effect would be 
considered adverse if Proposed Action requirements caused any of the following: 

● A violation of a permit condition or contract with a utility provider 
● A capacity exceedance of a utility or solid waste facility 
● A system that could not sustain a mission increase due to poor condition, inefficient 

function, or operation 
● A mission increase that would require costly upgrades 
● A long-term interruption of a utility 

To assess the potential environmental consequences associated with ground traffic and 
transportation resources, increased utilization of the existing roadway system and base access gates 
due to the change in personnel was analyzed, as well as potential effects of construction activities. 

Impacts could arise from physical changes to circulation, construction-related traffic delays, and 
changes in traffic volumes. Adverse impacts on roadway capacities would be significant if roads 
with no history of capacity exceedance would have to operate at or above their full design capacity 
as a result of the Proposed Actions. 
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B.12 TRANSPORTATION 

B.12.1 Resource Definition 

Ground traffic and transportation infrastructure includes the public roadway network, public 
transportation systems, airports, railroads, pedestrian/bicycle facilities, and waterborne 
transportation required for the movement of people, materials, and goods. Implementation of the 
F-35A/MQ-9 Wing beddowns have the potential to impact the public roadways that provide access 
to the base, base access control points or gates, and the base internal roadway system. Roadways 
are typically assigned a functional classification by the corresponding State Department of 
Transportation. Functional classification is the process by which streets and highways are grouped 
into classes, or systems, according to the character of service they are intended to provide. The 
three main functional classifications for roadways include: 

● Arterial – These roadways provide mobility so traffic can move from one place to another 
quickly and safely. 

● Local – These roadways provide access to homes, businesses, and other property. 
● Collector – These roadways link arterial and local roads and perform some of the duties of 

each. 

For the purposes of this transportation  analysis, the ROI for the proposed action and No Action 
Alternative includes the areas proposed for upgrades on Tyndall AFB and Vandenberg AFB, and 
the areas surrounding those bases. 

B.12.2 Regulatory Setting 

There is no applicable regulatory setting for transportation resources. 

B.12.3 Methodology 

Effects on transportation systems  were evaluated for the proposed F-35A and MQ-9 Wing 
beddowns based on the potential for disruption or improvement of existing LOSs and additional 
infrastructure needs. Changes in population and proposed development were used to determine 
impacts to infrastructure. At each base, the maximum demand or impact to capacity was calculated 
for the transportation system based on personnel added and resulting trips. For the transportation 
analysis, any change in population was assumed to reside off base. 

The impact analysis consisted of 1) a quantitative assessment, based on available information for 

peak period trips, and 2) a qualitative assessment of the potential impacts, including other access 
locations and options for alternate routes to the area. 

To assess the potential environmental consequences associated with ground traffic and 

transportation resources, increased utilization of the existing roadway system and base access gates 
due to the change in personnel is analyzed, as well as potential effects of construction activities. 
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Impacts could arise from physical changes to circulation, construction-related traffic delays, and 
changes in traffic volumes. Adverse impacts to roadway capacities would be significant if roads 
with no history of capacity exceedance had to operate at or above their full design capacity as a 
result of implementation of the proposed F-35A and MQ-9 Wing beddowns. 

B.13 SOCIOECONOMICS 

B.13.1 Resource Definition 

Socioeconomics refers to features or characteristics of the social and economic environment. 
Socioeconomics evaluates the change in personnel and expenditures associated with the proposed 
F-35A and MQ-9 missions that could potentially impact population, employment, earnings, 
housing, education, and public services. Socioeconomics also addresses potential noise effects to 
housing, schools, and other noise-sensitive social or economic activities. For the purposes of this 
socioeconomics analysis, the ROI for the Proposed Actions and No Action Alternatives generally 
includes the county area or areas where each alternative base is located. 

B.13.2 Regulatory Setting  

There is no applicable regulatory setting for socioeconomics. 

B.13.3 Methodology 

Population, housing, and economic estimates were collected from the most recent local, state, and 
federal sources.  The IMPLAN economic model was used to determine the direct, indirect, and 
induced number of employees and associated wages in the affected region and the potential 
impacts on employment levels from personnel changes associated with the alternatives and from 
construction expenditures associated with each alternative (IMPLAN, 2018).  Education data was 
obtained from state departments of education.  Changes in the demand for public services such as 
police, fire, and medical services associated with the incoming personnel under the Proposed 
Action and alternatives were evaluated based on the national average level of service (the number 
of service professionals per 1,000 capita). 

B.14 ENVIRONMENTAL JUSTICE 

B.14.1 Resource Definition 

EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations, directs federal agencies to address environmental and human health 
conditions in minority and low-income communities.  In addition to environmental justice issues 
are concerns pursuant to EO 13045, Protection of Children from Environmental Health Risks and 
Safety Risks, which directs federal agencies to identify and assess environmental health and safety 
risks that may disproportionately affect children. 



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

B-40  Final Environmental Impact Statement 

 

USAF guidance for implementation of EO 12898 is contained in the Guide for Environmental 
Justice Analysis under the Environmental Impact Analysis Process (EIAP), dated November 2014 
(USAF, 2014d).  

The terms “minority” and “low income” are defined below for purposes of this analysis. 

Minority: The term “minority” for purposes of environmental justice analysis includes those 
individuals who have identified themselves as having one of the following origins: “Hispanic,” 
“Asian-American,” “Native Hawaiian and other Pacific Islander,” “Black or African-American,” 
“American Indian or Alaskan Native,” or “Some Other Race” (which does not include “White,” 
“Black or African-American,” “American Indian or Alaska Native,” “Asian,” and “Native 
Hawaiian or Other Pacific Islander” race categories) (USAF, 2014d). 

Low Income: The U.S. Census Bureau (USCB) defines the term “poverty” (also referred to as 
“low income”) as “a set of money income thresholds that vary by family size and composition to 
determine who is in poverty” (USCB, 2019).  A family and each individual in the family is 
considered in poverty if the total family income is less than the family’s threshold or the dollar 
amount calculated by the U.S. Census to determine poverty status. 

Although children and elderly populations are not specifically included as environmental justice 
populations, they are identified as sensitive receptors in the guidelines (USAF, 2014d).  Children 
are vulnerable to environmental exposure, and potential health and safety effects to children are 
considered in this EIS under the guidelines established by EO 13045, Protection of Children from 
Environmental Health Risks and Safety Risks.  For purposes of this analysis, the term “children” 
refers to any person under 18 years of age.  The U.S. Environmental Protection Agency (USEPA) 
and USAF EIAP guidance identify the importance of considering an elderly person as a sensitive 
receptor to potential environmental impacts.  The term “elderly” refers to any person 65 years of 
age or older. 

B.14.2 Regulatory Setting  

EO 12898, Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations, directs federal agencies to address environmental and human health 
conditions in minority and low-income communities.  

EO 13045, Protection of Children from Environmental Health Risks and Safety Risks, which 
directs federal agencies to identify and assess environmental health and safety risks that may 
disproportionately affect children. 

USAF guidance for implementation of EO 12898 is contained in the Guide for Environmental 
Justice Analysis Under the Environmental Impact Analysis Process (EIAP), dated November 2014 
(USAF, 2014d). 

B.14.3 Methodology 

 Environmental justice analysis applies to adverse environmental impacts.  Potential 
disproportionate impacts to minority or low-income populations are assessed only when adverse 
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environmental consequences to the human population are anticipated; otherwise, no analysis is 
required.  The same is true for analysis of special risks to children, which would be driven by 
adverse environmental impacts.  If adverse impacts are not anticipated, no analysis of special risk 
to children is required.  

In the event that adverse environmental impacts to the human population are anticipated, the 
effects would be identified, and the impact footprint would be mapped for the specified ROI.  For 
this EIS, the resource that has the potential to impact environmental justice communities is noise.  
The FAA and DoD have identified residential use as incompatible with noise levels above the 
65 dB DNL, unless special measures are taken to reduce interior noise levels for affected 
residences.  Residential use is identified as incompatible regardless of noise attenuation at noise 
levels greater than 75 dB DNL.  Therefore, the environmental justice analysis focuses on off-base 
residents potentially affected by noise levels of 65 dB DNL or greater.   

Disproportionate impacts to environmental justice communities are determined by comparing the 
percentage of minority populations and low-income populations in the ROI to the COC.  In this 
analysis, the ROI encompasses the census block groups that are wholly or partially within the 
affected area, defined as the area at 65 dB DNL or greater due to aircraft noise from the action 
alternatives.  The COC is defined as the census tract(s) in which the affected area is located.  If the 
ROI is greater than or equal to the COC, then disproportionate impacts would be anticipated.  If 
minority or low-income population percentages in the ROI are less than the COC, then 
disproportionate impacts would not be anticipated.  If the results of the analysis conclude that there 
would be disproportionate impacts on environmental justice populations, then mitigations would 
be identified to reduce or eliminate impacts to those populations.  Similarly, children (under 
18 years of age) and elderly (65 years of age and older) populations are inherently 
disproportionately impacted, and mitigations may be required to reduce or eliminate impacts to 
these population segments as well (e.g., avoidance of overflights near schools and noise-sensitive 
areas such as parks and hospitals).  In the case where the results of the analysis conclude that there 
would not be disproportionate impacts, it may be necessary to perform additional outreach and 
analysis to ensure that no minority or low-income populations have been overlooked (USAF, 
2014d).   
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ACRONYMS AND ABBREVIATIONS 
AB afterburner 
ACAM Air Conformity Applicability Model 
AFB Air Force Base 
AFCEC Air Force Civil Engineer Center 
AFE above airfield elevation 
AGE aerospace ground equipment  
AGL above ground level 
APU auxiliary power unit  
AS average air speed 
CFR Code of Federal Regulations 
CH4 methane 
CO carbon monoxide 
CO2e carbon dioxide equivalents 
CY calendar year 
EIAP environmental impact analysis process 
EIS Environmental Impact Statement 
ETR engine thrust request  
ft foot/feet 
ft2 square foot/feet 
ft3 cubic foot/feet 
fps foot/feet per second 
GCR General Conformity Rule 
HDDV heavy duty diesel vehicle 
HDGV heavy duty gasoline vehicle 
kts knots 
lb pound(s) 
LDDT light duty diesel truck 
LDDV light duty diesel vehicle 
LDGT light duty gasoline truck 
LDGV light duty gasoline vehicle 
LTO landing and takeoff 
MSL mean sea level 
NAAQS National Ambient Air Quality Standards 
NH3 ammonia 
NOx nitrogen oxide 
Pb lead 
PM2.5 particulate matter less than or equal to 2.5 microns in diameter 
PM10 particulate matter less than or equal to 10 microns in diameter 
POV privately owned vehicle  
ROAA Record of Air Analysis  
ROCA Record of Conformity Analysis 
SO2 sulfur dioxide 
SOx sulfur oxide  
TGO touch-and-go 
TIM time in mode 
USEPA U.S. Environmental Protection Agency 
VOC volatile organic compound 
yd3 cubic yard(s)  
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AIR QUALITY 

C.1 INTRODUCTION  
This appendix describes the methods used to estimate construction and operational air emissions for 
the F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg 
AFB Environmental Impact Statement (EIS). The analysis includes emissions estimations for 
proposed activities at the following alternative basing locations: Tyndall Air Force Base (AFB), 
Florida, and Vandenberg AFB, California.  Each project alternative would require construction 
activities and would increase aircraft operations within the base region and associated airspaces. 

C.2 EMISSION CALCULATION METHODS  
Emissions associated with the proposed F-35A and MQ-9 basing alternatives were evaluated in 
accordance with the tiered approach outlined in the Air Force Air Quality Environmental Impact 
Analysis Process (EIAP) Guide – Fundamentals, Volume 1 of 2 (EIAP) (AFCEC 2017).  The first 
step of this approach involved conducting an assessment to determine if a proposed action is 
exempt from air quality analyses.  The proposed F-35A and MQ-9 basing actions are not subject 
to any categorical exclusion or exemption identified in the General Conformity Rule (GCR).  
Therefore, this EIS analysis performs a quantitative assessment (Tier II).  The Tier II assessment 
requires a formal evaluation of air impacts based on quantification of annual net total direct and 
indirect emissions of pollutants of concern.  
The analysis used the USAF Air Conformity Applicability Model (ACAM), Version 5.0.16b, to 
estimate construction and operational emissions from the proposed F-35A and MQ-9 basing 
alternatives (Solutio Environmental, Inc. 2020).  The ACAM provides a level of consistency with 
respect to emissions factors and calculations.  Emissions considered in the analysis include the 
following: 

 Volatile organic compounds (VOCs), 
 Carbon monoxide (CO), 
 Nitrogen oxides (NOx), 
 Sulfur dioxide (SO2), 
 Particulate matter less than 10 microns in diameter (PM10), 
 Particulate matter less than 2.5 microns in diameter (PM2.5), and 
 Carbon dioxide equivalent (CO2e). 

The ACAM also identifies whether a project region of analysis is in nonattainment, maintenance, 
or attainment of the national ambient air quality standards (NAAQS) for purposes of defining 
emission indicator thresholds to determine the significance of projected air quality impacts.   
The following sections provide details on the assumptions and methods used in the estimation of 
proposed construction and operational emissions.  Attachments C-1 through C-4 of this appendix 
present documentation of these emissions estimates for each project basing alternative.  

C.2.1 Calculations for Construction  

The ACAM evaluates emissions from the following types of construction activities:  
 Demolition,  
 Site Grading, 
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 Trenching/Excavation, 
 Building Construction, 
 Architectural Coating, and 
 Paving. 

Sources of air emissions associated with these activities include nonroad construction equipment, 
on-road trucks and worker vehicles, fugitive dust, and VOCs from architectural coatings and 
asphalt pavement off-gassing.  
Each project alternative would require the construction of operational, maintenance, and base 
support facilities, as identified in EIS Section 2.  Construction activity data for each alternative in 
terms of building demolition/renovation/construction volumes, areas of pavement construction, 
and areas of disturbed ground for fugitive dust were used as inputs to the ACAM.  The air quality 
analysis assumed that proposed construction activities would begin in year 2021 and would be 
completed in year 2023 or 2024, depending on the project alternative. 

C.2.2 Calculations for Operations  

The proposed MQ-9 and F-35A actions would generate emissions at basing locations due to (1) 
aircraft operations, (2) aircraft engine maintenance and testing, (3) aerospace ground equipment 
(AGE), (4) space and water heating, (5) solvent usages, and (6) personnel commuting activities.  
Proposed aircraft operations also would occur with airspaces adjacent to the basing locations.  The 
analysis employed the ACAM to estimate emissions from these activities.  The ACAM evaluates 
emissions from a variety of stationary and mobile source activities associated with operation of a 
typical U.S. AFB.   
The air quality analysis assumed that the project alternatives would reach full operations and 
resulting emissions from 2025 to 2028, depending on the alternative and after the completion of 
all required infrastructure improvements.   
The analysis of aircraft operations is limited to operations that would occur within the lowest 3,000 
feet of the atmosphere, because this is the typical depth of the atmospheric mixing layer where the 
release of aircraft emissions would affect ground-level pollutant concentrations.  In general, 
aircraft emissions released above the mixing layer would not appreciably affect ground-level air 
quality.  The ACAM takes this factor into consideration when estimating emissions from aircraft 
operations at a basing location, such as a landing and takeoff (LTO) cycle.  Likewise, for proposed 
aircraft operations within affected airspaces, the analysis considers only operations that would 
occur within 3,000 feet above ground level (AGL).  
The analysis also used the ACAM to evaluate air quality impacts within affected airspaces and 
training areas.  The F-35A project alternatives at Tyndall AFB would operate in the same airspaces 
and training areas as existing aircraft missions, but at higher altitudes.  Proposed F-35A operations 
within these areas would occur above 3,000 feet AGL approximately 99 percent of the time; 
therefore, these operations would not appreciably affect ground-level air quality.  Additionally, 
since proposed MQ-9 operations within airspaces or training areas adjacent to Tyndall AFB and 
Vandenberg AFB would occur above 3,000 feet AGL, the analysis did not estimate emissions for 
these operations. 
Flight operations (including arrivals, departures, patterns, and airspace operations) for project 
aircraft were derived by utilizing the same site-specific operational data as the project noise impact 
analysis.  Both analyses (i.e., noise and air quality) factor in the number and type of operations, 
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location-specific landing and takeoff patterns, aircraft engine power settings, and other relevant 
details of the affected environment, the proposed action(s), and alternatives necessary to produce 
a consistent determination of environmental consequences and anticipated mitigations.  The air 
quality impacts analysis at each proposed basing location was evaluated based on the U.S. 
Environmental Protection Agency (USEPA) Time In Mode (TIM) Model and site-specific 
representative TIM cycles.  Representative TIM cycles factored in weighted frequency and times 
in each mode of flight operations (i.e., TIMs) that occur at or below 3,000 feet AGL, based on the 
site-specific flight profiles developed and the projected frequency of use of each flight profile. 
Since the publication of the Draft EIS, it has been determined that the document was inadvertently 
released without relevant data from 100 percent of the flight profiles being directly used in the air 
quality impacts analysis as indicated above. Rather, profiles flown less than or equal to 5 percent 
frequency were indirectly analyzed in the Draft EIS by amalgamation with a more frequently 
utilized flight profile. The USAF has corrected this discrepancy in the Final EIS and updated the 
air quality impacts analysis calculations to incorporate 100 percent of the flight profiles as 
originally indicated above. Chapter 4 contains the estimated emissions from these updated 
calculations and the analysis of projected air quality effects.  Although annual F-35A operational 
emissions changed due to these updates, the previous conclusions regarding their significance 
remain unchanged from the Draft EIS.  
The air quality analysis for the F-35A project alternatives at Tyndall AFB evaluates F-35A takeoff 
operations based on afterburner (AB) scenarios of (1) 5 percent, (2) 50 percent, and (3) 95 percent 
of total take-offs in AB mode.  Activity levels and resulting emissions for all other proposed 
operational activities would remain the same under each AB scenario.  
The following section includes discussion of the methodologies and calculations used to derive 
the time weighted average TIMs for each flight operation, consistent with the operational data used 
throughout this analysis.  Derivations of TIMs for proposed F-35A and MQ-9 aircraft operations 
for use in the project air quality analysis are included as attachments to this Appendix C. 

C.2.2.1 Standardized Procedures for Deriving Landing and Takeoff Cycles from   
 Noise Profiles 

Dependent on the data collection methodology, a potential to create a substantial amount of error 
exists.  Therefore, a technical/statistical evaluation of the collection method must be performed to 
demonstrate the validity of the calculated values.  This evaluation must include identification and 
propagation of errors associated with the data collection methodology, extrapolation and 
interpolation methodologies, and calculations. 
A flight profile describes altitude values in feet.  These values sometimes are presented as above 
airfield elevation (AFE), AGL, or mean sea level (MSL).  AFE and AGL values are equal, and 
MSL values can be adjusted to AFE values by subtracting the elevation of the airfield from the 
MSL value. 
Step 1, Identify Flight Operations: In collecting noise data, several flight patterns are identified 
that are typical to the specific aircraft under evaluation. These typical patterns are usually 
summarized in a table that identifies parameters required to derive representative LTO and 
touch-and-go (TGO) cycles.  
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Example Table From a Noise Modeling Operational Data Description Document 

 

Step 2, Obtain Flight Patterns and Profiles: For each of the specific operations identified in the 
table (i.e., arrivals, departures, and patterns), compile the noise flight patterns and profiles for each 
“type” of operation. For example, the departures operation has two types: military departures and 
afterburner departures. Note that a noise flight pattern and profile is often used for the same “type” 
of operation. 
Step 3, Interpolation of Critical Points: This step is performed for each “type” of operation 
identified in Step 2. The LTO Cycle Model has critical data points that represent the start and end 
of specific flight modes as defined by the model. Unfortunately, noise profiles do not usually fall 
on these critical data points; therefore, these critical data points must be extrapolated from the 
available noise data. Generally, data collected for noise are missing critical data points for takeoff 
at 500 ft AGL, for climb out at 3,000 ft AGL, and for approach at the 3,000 ft AGL. At each of 
these critical data points, which are missing in a noise profile, the distance (i.e., horizontal), height 
(i.e., altitude), power setting, and air speed must be approximated. For example, the following 
approach profile is missing the 3,000 ft AGL point where the approach mode would begin. 

Percent (Identifies the relative frequency a 

specific pattern is flown)

Type (Identifies the specific typical flight patterns)

Operation (Note: Arrivals include 

both Takeoff and Climb Out Modes)
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Extrapolation is estimating a value by assuming that existing trends will continue; however, noise 
profiles have very few data points from which to suggest any specific trend. Therefore, we must 
default to the even less precise method of interpolation to approximate the needed critical points. 
Linear interpolation is quick and easy, but this is a very imprecise method. Linear interpolation 
error can be substantial because the error is proportional to the square of the distance between the 
data points.  
By assuming a linear relationship between points (which has been proven to not be true), we can 
approximate the distance (horizontal), power setting, and air speed for a given missing critical 
point. In a linear relationship, any point between the two known points can be derived with the 
point-slope equation of a straight line. 

𝒚 =  
𝒚𝟐 − 𝒚𝟏

𝒙𝟐 − 𝒙𝟏
 ×  (𝒙 − 𝒙𝟐)  + 𝒚𝟐 

Therefore, for the previous example, the horizontal distance along flight track (D), power setting 
(P), and air speed (S) at an altitude (A) of 3,000 AGL can be approximated as follows. 

𝑫 =  
𝑫𝒃 − 𝑫𝒂

𝑨𝒃 − 𝑨𝒂
 ×  (𝑨 − 𝑨𝒃)  + 𝑫𝒃 

 

𝑫 =  
73060 −  209442

1500 −  10000
×  (3000 –  1500)  + 73060 =  𝟗𝟕, 𝟏𝟐𝟕 𝐟𝐭 

 

𝑷 =  
𝑷𝒃 − 𝑷𝒂

𝑨𝒃 − 𝑨𝒂
 ×  (𝑨 − 𝑨𝒃)  + 𝑷𝒃 

 

𝑷 =  
25 − 15

1500 −  10000
×  (3000 –  1500)  + 35 =  𝟑𝟏% 

 

𝑺 =  
𝑺𝒃 − 𝑺𝒂

𝑨𝒃 − 𝑨𝒂
 ×  (𝑨 − 𝑨𝒃)  + 𝑺𝒃 

 

𝑷 =  
300 − 300

1500 −  10000
×  (3000 –  1500)  + 300 =  𝟑𝟎𝟎 𝐊𝐭𝐬 

Point
Distance 

(ft)

Height

(ft)

Power 

(% ETR)

Speed 

(kts)

a 209,442 10000 15 300

b 73,060 1500 35 300

c 42,864 1500 15 300

d 31,898 1500 35 210

e 21,932 1500 50 200

f 17,932 1500 15 200

g 11,966 1500 60 200

h 6,000 300 40 170

i 0 50 40 160

Example Noise Approach Profile

Missing 3,000 ft critical point
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Example Noise Profile with Extrapolation of Critical Point 

 

Step 4, Derive Flight Distances (FD): This step is performed for each “type” of operation 
identified in Step 2. Flight distance is the actual distance an aircraft travels between two points on 
a flight track (i.e., a segment). The variables used are the horizontal distance along flight track (D) 
and altitude (A). The altitude values and the distance along flight track values are presented in feet. 
Therefore, one can calculate approximate flight distance (FD) using the Pythagorean theorem. 

𝑭𝑫 =  √(𝑫𝒃 − 𝑫𝒂)𝟐 + (𝑨𝒃 − 𝑨𝒂)𝟐 

 

Therefore, for the previous example, the flight distance (FD) between the critical point of 
3,000 AGL and point “b” can be approximated as follows. 

𝑭𝑫 =  √(𝟗𝟕𝟏𝟐𝟕 − 𝟕𝟑𝟎𝟔𝟎)𝟐 + (𝟑𝟎𝟎𝟎 − 𝟏𝟓𝟎𝟎)𝟐 = 𝟐𝟒, 𝟏𝟏𝟒 𝒇𝒕 

Point
Distance 

(ft)

Height

(ft)

Power 

(% ETR)

Speed 

(kts)

a 209,442 10000 15 Variable 300

97,127 3000 31 300

b 73,060 1500 35 Variable 300

c 42,864 1500 15 Variable 300

d 31,898 1500 35 Variable 210

e 21,932 1500 50 Parallel 200

f 17,932 1500 15 Parallel 200

g 11,966 1500 60 Parallel 200

h 6,000 300 40 Parallel 170

i 0 50 40 Parallel 160

(Db - Da)

b

a

(Ab - Aa)
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Example Noise Profile with Derived Flight Distances 

 

Step 5, Convert Air Speed: This step is performed for each “type” of operation identified in 
Step 2. Noise profiles provide air speed (speed) in knots (kts) at the beginning and end of a 
segment, so the values must be converted to feet per second (fps), and an average air speed (AS) 
of the segment must be calculated. The conversion from kts to fps is 1 kts = 1.6878 fps or 
AS (fps) = AS (kts) x 1.6878 (fps/kts); therefore, AS is calculated with the following equation. 

𝑨𝑺 =  
𝑺𝒑𝒆𝒆𝒅𝒂 +  𝑺𝒑𝒆𝒆𝒅𝒃

𝟐
 × 𝟏. 𝟔𝟔𝟖𝟕 

Example Noise Profile with Derived Flight Distances and Air Speed 

 

Step 6, Approximate Time to Travel Segment: This step is performed for each “type” of 
operation identified in Step 2. Once the actual distance traveled between two points on a flight 
track (i.e., a segment) and AS is determined, the time to travel a specific segment can be 

Point
Distance 

(ft)

Height

(ft)

Power 

(% ETR)

Speed 

(kts)

True 

Flight 

Distance 

(ft)

a 209,442 10000 15 Variable 300

97,127 3000 31 300

b 73,060 1500 35 Variable 300 24114

c 42,864 1500 15 Variable 300 30196

d 31,898 1500 35 Variable 210 10966

e 21,932 1500 50 Parallel 200 9966

f 17,932 1500 15 Parallel 200 4000

g 11,966 1500 60 Parallel 200 5966

h 6,000 300 40 Parallel 170 6085

i 0 50 40 Parallel 160 6005

Point
Distance 

(ft)

Height

(ft)

Power 

(% ETR)

Speed 

(kts)

True 

Flight 

Distance 

(ft)

Air Speed 

(fps)

a 209,442 10000 15 Variable 300

97,127 3000 31 300

b 73,060 1500 35 Variable 300 24114 506

c 42,864 1500 15 Variable 300 30196 506

d 31,898 1500 35 Variable 210 10966 430

e 21,932 1500 50 Parallel 200 9966 346

f 17,932 1500 15 Parallel 200 4000 338

g 11,966 1500 60 Parallel 200 5966 338

h 6,000 300 40 Parallel 170 6085 312

i 0 50 40 Parallel 160 6005 278
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approximated. Segment time (ST) is approximated by dividing the segment’s flight distance (FD) 
by the AS of the segment. 

𝑺𝑻 =  
𝑭𝑫

𝑨𝑺
 

Example Noise Profile with Derived Segment Times 

 

Step 7, TIMs by Altitude Method: This step is performed for each “type” of operation identified 
in Step 2. The LTO cycle provides a basis for calculating aircraft emissions. According to USEPA 
guidance (EPA 420-R-92-009 and EPA 450/3-78-117), 

During each mode of operation, the aircraft engines operate at a fairly standard 
power setting for a given aircraft category. Emissions for one complete cycle for a 
given aircraft can be calculated by knowing emission factors for specific aircraft 
engines at those power settings. Then, if the activity of all aircraft in the modeling 
zone can be determined for the inventory period, the total emissions can be 
calculated. 

Step 7a, Derive TIMs for Specific Noise Flight Profiles Based on Altitudes: For each mode of 
flight operations represented in a noise flight profile (i.e., takeoff, climb out, and approach), add 
all segment times that are associated with each specific mode as defined by altitude only. 

 Takeoff TIM = time to fly from 0 ft (end of runway) to 500 ft (start of climb out mode)  
 Climb Out TIM = time to fly from 500 ft (after takeoff mode) to 3,000 ft (mixing height) 
 Approach TIM = time to fly from 3,000 to 0 ft (landing) 

Point
Distance 

(ft)

Height

(ft)

Power 

(% ETR)

Speed 

(kts)

True 

Flight 

Distance 

(ft)

Air Speed 

(fps)

Segment 

Time 

(sec)

a 209,442 10000 15 Variable 300

97,127 3000 31 300

b 73,060 1500 35 Variable 300 24114 506 47.62

c 42,864 1500 15 Variable 300 30196 506 59.64

d 31,898 1500 35 Variable 210 10966 430 25.48

e 21,932 1500 50 Parallel 200 9966 346 28.80

f 17,932 1500 15 Parallel 200 4000 338 11.85

g 11,966 1500 60 Parallel 200 5966 338 17.67

h 6,000 300 40 Parallel 170 6085 312 19.49

i 0 50 40 Parallel 160 6005 278 21.56



F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg AFB 

 

Final Environmental Impact Statement C-9 

 

Example Noise Profile with Derived Takeoff and Climb Out TIMs 

 

Example Noise Profile with Derived Approach TIM 

 

NOTE: Noise flight profiles do not include taxi in and taxi out data; therefore, taxi TIMs cannot 
be derived from noise profiles. 
For each operation type identified in Step 1, tabulate the TIMs by mode derived in this step. 

Example of Operations Type TIMs Tabulated by Modes 

 

Step 7b, Derive Overall Representative TIMs Based on Altitudes: For each operation type 
identified in Step 1 and tabulated in Step 7a, calculate the percent-weighted representative TIMs 
for each mode (i.e., operation) by multiplying the time spent in a specified mode by the percent 
(i.e., frequency) the aircraft is flown in that specified mode for each operation type (i.e., profile). 

𝑻𝑰𝑴𝑴𝒐𝒅𝒆𝑻𝒚𝒑𝒆
= 𝒕𝒊𝒎𝒆 𝒔𝒑𝒆𝒏𝒕 𝒊𝒏 𝒂 𝒎𝒐𝒅𝒆 𝒇𝒐𝒓 𝒂 𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒑𝒆𝒓𝒂𝒕𝒊𝒐𝒏 𝒕𝒚𝒑𝒆 

=  𝑻𝑰𝑴𝑴𝒐𝒅𝒆𝑻𝒚𝒑𝒆
 ×  𝑷𝒆𝒓𝒄𝒆𝒏𝒕𝑻𝒚𝒑𝒆  

Point
Distance 

(ft)

Height

(ft)

Power 

(% ETR)

Speed 

(kts)

True 

Flight 

Distance 

(ft)

Air Speed 

(fps)

Segment 

Time 

(sec)

a 0 0 75 75% ETR 0

b 3,000 0 100 Variable 150 3000 253 11.85

c 3,500 7 100 Mil 174 500 273 1.83

d 10,000 250 100 Variable 300 6505 400 16.26

11,582 500 100 305 1601 510 3.14

e 27,400 3000 95 Variable 350 16015 552 28.99 Climbout= 29 sec

f 53,624 10000 35 Variable 350

g 200,000 10000 35 Variable 350

Take Off = 33 sec

Point
Distance 

(ft)

Height

(ft)

Power 

(% ETR)

Speed 

(kts)

True 

Flight 

Distance 

(ft)

Air Speed 

(fps)

Segment 

Time 

(sec)

a 209,442 10000 15 Variable 300

97,127 3000 31 300

b 73,060 1500 35 Variable 300 24114 506 47.62

c 42,864 1500 15 Variable 300 30196 506 59.64

d 31,898 1500 35 Variable 210 10966 430 25.48

e 21,932 1500 50 Parallel 200 9966 346 28.80

f 17,932 1500 15 Parallel 200 4000 338 11.85

g 11,966 1500 60 Parallel 200 5966 338 17.67

h 6,000 300 40 Parallel 170 6085 312 19.49

i 0 50 40 Parallel 160 6005 278 21.56

Approach = 232 sec

Overhead Break Arrival 

Lead (F35AO03)

Overhead Break 

Arrival - Wingman 

(F35AO04)

Straight in IFR Arrival 

(F35AA01)

straight in VFR Arrival 

(F35AA06)
PFO Arrival (F35AS01)

Mil Departure 

(F35ADM01)

Afterburner 

Departure  

(F35ADA01)

Takeoff Afterburner 0 0 0 0 0 0 30.85

Takeoff Military 0 0 0 0 0 33.08 27.23

Climb Out 0 0 0 0 0 28.99 0

Approach 217 232 120 230 34 0 0

Taxi/Idle Out/In 0 0 0 0 0 0 0

Frequency Flown = 15% 50% 20% 5% 10% 95% 5%

Mode

Arrivals Departures
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For example, calculate the TIMs for the approach mode (using the values in the previous table). 

𝑻𝑰𝑴𝑨𝒑𝒑𝒓𝒐𝒂𝒄𝒉𝑭𝟑𝟓𝑨𝒐𝟎𝟑
= 𝟐𝟏𝟕 × 𝟏𝟓% = 𝟑𝟐. 𝟓𝟕 𝒔𝒆𝒄 

Then, the representative TIMs are derived by adding all percent-weighted representative TIMs for 
each mode. 

𝐑𝐞𝐩𝐫𝐞𝐬𝐞𝐧𝐭𝐚𝐭𝐢𝐯𝐞 𝑻𝑰𝑴𝑴𝒐𝒅𝒆 =  ∑ 𝑻𝑰𝑴𝑴𝒐𝒅𝒆𝑻𝒚𝒑𝒆
  

For example, calculate the representative TIMs for the approach mode (using the values in the 
following table). 

𝐑𝐞𝐩𝐫𝐞𝐬𝐞𝐧𝐭𝐚𝐭𝐢𝐯𝐞 𝐓𝐈𝐌𝑨𝒑𝒑𝒓𝒐𝒂𝒄𝒉 = 𝟑𝟐. 𝟓𝟕 + 𝟏𝟏𝟔. 𝟎𝟔 + 𝟐𝟑. 𝟗𝟒 + 𝟏𝟏. 𝟓𝟏 + 𝟑. 𝟑𝟗

= 𝟏𝟖𝟕. 𝟒𝟕 𝒔𝒆𝒄 

Example of Weighted Times Based on Noise Profiles (seconds) 

 

NOTE: The derived representative TIMs do not include a TIM for Taxi/Idle Out/In. Therefore, the 
existing Taxi/Idle Out/In value must be used. 
Step 8, TIMs by Power Setting Method: This step is performed for each “type” of operation 
identified in Step 2. This method is a modification of the USEPA method (EPA 420-R-92-009 and 
EPA 450/3-78-117) described in Step 7. In this case, the altitudes are ignored except for 3,000 ft 
AGL, which is used to identify the end of a Climb Out and the beginning of the approach. Instead 
of altitudes to define the modes for flight operations, the engine’s percent thrust range is used.  

 Taxi/Idle TIM = time flown within the range of 0 to 18.5 percent thrust below 
3,000 ft AGL 

 Approach TIM = time flown within the range of 18.5 to 50 percent thrust below 
3,000 ft AGL 

 Climb Out TIM = time flown within the range of 50 to 92.5 percent thrust below 
3,000 ft AGL 

 Military Takeoff TIM = time flown within the range of 92.5 to 105 percent thrust below 
3,000 ft AGL 

 AB Takeoff TIM = time flown within the range of 105 to 150 percent thrust below 
3,000 ft AGL 

Step 8a, Derive TIMs for Specific Noise Flight Profile Based on Power Settings: For each 
mode of flight operations represented in a noise flight profile (i.e., takeoff, climb out, and 

Derived Representative TIMs

Noise LTO

Overhead Break 

Arrival Lead 

(F35AO03)

Overhead Break 

Arrival - 

Wingman 

(F35AO04)

Straight in IFR 

Arrival (F35AA01)

straight in VFR 

Arrival (F35AA06)

PFO Arrival 

(F35AS01)

Mil Departure 

(F35ADM01)

Afterburner 

Departure  

(F35ADA01)

Cycle 

Contributions

Takeoff Afterburner 0.00 0.00 0.00 0.00 0.00 0.00 1.54 1.54

Takeoff Military 0.00 0.00 0.00 0.00 0.00 31.42 1.36 32.79

Climb Out 0.00 0.00 0.00 0.00 0.00 27.54 0.00 27.54

Approach 32.57 116.06 23.94 11.51 3.39 0.00 0.00 187.47

Taxi/Idle Out/In 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mode

Arrivals Departures

+                 +                 +                +                 +                 +                 =
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approach), add all segment times that are associated with each specific mode as defined by percent 
thrust range only. 

Example Noise Profile with Derived Takeoff and Climb Out TIMs 

 

Note, that in this scenario, the segment times for climb out mode are blank (i.e., 0.0 value) because 
the climb out power range starts above 3,000 ft AGL.  
For each operation type identified in Step 1, tabulate the TIMs by mode that were derived in this 
step. 

Example of Operations Type TIMs Tabulated by Mode 

 

Step 8b, Derive Overall Representative TIMs Based on Power Settings: For each operation 
type identified in Step 1 and tabulated in Step 7a, calculate the percent-weighted representative 
TIMs for each mode (operation) by multiplying the time spent in a specified mode by the percent 
(frequency) the aircraft is flown in that specified mode for each operation type (profile). 

𝑻𝑰𝑴𝑴𝒐𝒅𝒆𝑻𝒚𝒑𝒆
= 𝒕𝒊𝒎𝒆 𝒔𝒑𝒆𝒏𝒕 𝒊𝒏 𝒂 𝒎𝒐𝒅𝒆 𝒇𝒐𝒓 𝒂 𝒔𝒑𝒆𝒄𝒊𝒇𝒊𝒄 𝒐𝒑𝒆𝒓𝒂𝒕𝒊𝒐𝒏 𝒕𝒚𝒑𝒆 

=  𝑻𝑰𝑴𝑴𝒐𝒅𝒆𝑻𝒚𝒑𝒆
 ×  𝑷𝒆𝒓𝒄𝒆𝒏𝒕𝑻𝒚𝒑𝒆  

For example, calculate the TIMs for the approach mode (using the values in the previous table). 

𝑻𝑰𝑴𝑨𝒑𝒑𝒓𝒐𝒂𝒄𝒉𝑭𝟑𝟓𝑨𝒐𝟎𝟑
= 𝟏𝟐𝟖 × 𝟏𝟓% = 𝟏𝟗. 𝟐 𝒔𝒆𝒄 

The representative TIMs are then derived by adding all percent-weighted representative TIMs for 
each mode. 

𝐑𝐞𝐩𝐫𝐞𝐬𝐞𝐧𝐭𝐚𝐭𝐢𝐯𝐞 𝑻𝑰𝑴𝑴𝒐𝒅𝒆 =  ∑ 𝑻𝑰𝑴𝑴𝒐𝒅𝒆𝑻𝒚𝒑𝒆
  

For example, calculate the representative TIMs for the approach mode (using the values in the 
following table). 

Point
Distance 

(ft)

Height

(ft)

Power 

(% ETR)

Speed 

(kts)

True 

Flight 

Distance 

(ft)

Air Speed 

(fps)

Segment 

Time 

(sec)

a 0 0 75 75% ETR 0

b 3,000 0 100 Variable 150 3000 253 11.85 ← Millitary Take Off

c 3,500 7 100 Mil 174 500 273 1.83 ← Millitary Take Off

d 10,000 250 100 Variable 300 6505 400 16.26 ← Millitary Take Off

11,582 500 100 305 1601 510 3.14 ← Millitary Take Off

e 27,400 3000 95 Variable 350 16015 552 28.99 ← Millitary Take Off

f 53,624 10000 35 Variable 350 ← Climbout

g 200,000 10000 35 Variable 350 ← Climbout

Overhead Break Arrival 

Lead (F35AO03)

Overhead Break 

Arrival - Wingman 

(F35AO04)

Straight in IFR Arrival 

(F35AA01)

straight in VFR Arrival 

(F35AA06)
PFO Arrival (F35AS01)

Mil Departure 

(F35ADM01)

Afterburner 

Departure  

(F35ADA01)

> <

Takeoff Afterburner 105 150 0.0 0.0 0.0 0.0 0.0 0.0 9.7

Takeoff Military 92.5 105 0.0 0.0 0.0 0.0 0.0 62.1 48.4

Climb Out 50 92.5 17.7 17.7 0.0 0.0 0.0 0.0 0.0

Approach 18.5 50 128.0 143.0 119.7 230.3 0.0 0.0 0.0

Taxi/Idle Out/In 0 18.5 71.5 71.5 0.0 0.0 33.9 0.0 0.0

Frequency Flown = 15% 50% 20% 5% 10% 95% 5%

Mode % Thrust Range

Arrivals Departures
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𝐑𝐞𝐩𝐫𝐞𝐬𝐞𝐧𝐭𝐚𝐭𝐢𝐯𝐞 𝐓𝐈𝐌𝑨𝒑𝒑𝒓𝒐𝒂𝒄𝒉 = 𝟏𝟗. 𝟐 + 𝟕𝟏. 𝟓 + 𝟐𝟑. 𝟗 + 𝟏𝟏. 𝟓 = 𝟏𝟐𝟔. 𝟏 𝒔𝒆𝒄 
Representative TIMMode = (Ʃ TIMsegement ) x PercentMode  

Example of Weighted Times Based on Noise Profiles (seconds) 

 

Step 9, Derive Overall Average Representative TIMs: Given there are two viable 
methodologies for deriving representative LTO Cycle TIMs, the last step is to assume both 
methods are equally valid. Therefore, the TIMS for a representative LTO Cycle are derived by 
simply averaging the TIM values. 

𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒂𝒕𝒊𝒗𝒆 𝑻𝑰𝑴

=  
(𝐓𝐈𝐌 𝐛𝐲 𝐀𝐥𝐭𝐢𝐭𝐮𝐝𝐞 𝐌𝐞𝐭𝐡𝐨𝐝  +   𝐓𝐈𝐌 𝐛𝐲 𝐏𝐨𝐰𝐞𝐫 𝐒𝐞𝐭𝐭𝐢𝐧𝐠 𝐌𝐞𝐭𝐡𝐨𝐝)

𝟐
 

For example, calculate the representative TIMs for the approach mode (using the previous example 
values).  

𝑹𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒂𝒕𝒊𝒗𝒆 𝑻𝑰𝑴𝐀𝐩𝐩𝐫𝐨𝐚𝐜𝐡 =  
(𝟏𝟖𝟕 + 𝟏𝟐𝟔)

𝟐
= 𝟏𝟓𝟕 𝒔𝒆𝒄 = 𝟐. 𝟔𝟏 𝒎𝒊𝒏 

C.3 ORGANIZATION OF EMISSIONS DATA IN ATTACHMENTS 
Attachments C-1 through C-4 present construction and operational emissions data and estimates 
for each project alternative.  Each of the following attachments contains an individual Air 
Conformity Applicability Model Report Record of Conformity Analysis (ROCA) summary report, 
followed by a Detail Air Conformity Applicability Model Report for base activities and airspace 
operations, as output by the ACAM: 

 Attachment 1: Beddown of Three Squadron F 35A Operational Wing at Tyndall AFB - Air 
Conformity Applicability Model Reports, 

 Attachment 2: Beddown of Four Squadron F 35A Operational Wing at Tyndall AFB - Air 
Conformity Applicability Model Reports, 

 Attachment 3: Beddown of MQ-9 Operational Wing at Tyndall AFB - Air Conformity 
Applicability Model Reports, and 

 Attachment 4: Beddown of MQ-9 Operational Wing at Vandenberg AFB - Air Conformity 
Applicability Model Reports. 

The ACAM summary reports include general project alternative information and summaries of 
total calendar year emissions.  The ACAM detail reports include specific information on 

Noise LTO

Overhead 

Break Arrival 

Lead (F35AO03)

Overhead 

Break Arrival - 

Wingman 

(F35AO04)

Straight in IFR 

Arrival 

(F35AA01)

straight in VFR 

Arrival 

(F35AA06)

PFO Arrival 

(F35AS01)

Mil Departure 

(F35ADM01)

Afterburner 

Departure  

(F35ADA01)

Cycle 

Contributions

> <

Takeoff Afterburner 105 150 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5

Takeoff Military 92.5 105 0.0 0.0 0.0 0.0 0.0 59.0 2.4 61.4

Climb Out 50 92.5 2.7 8.8 0.0 0.0 0.0 0.0 0.0 11.5

Approach 18.5 50 19.2 71.5 23.9 11.5 0.0 0.0 0.0 126.1

Taxi/Idle Out/In 0 18.5 10.7 35.7 0.0 0.0 3.4 0.0 0.0 49.9

Mode % Thrust Range

Arrivals Departures

Derived Representative TIMs

+              +             +              +              +             +               =
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construction and operational source activities, emission factors, and emission calculation methods.  
The packets for the project F-35A alternatives include evaluations of a 50% AB takeoff scenario. 
Attachment 5 contains data used to estimate Tyndall AFB baseline emissions inventories. 
The following attachments contain derivations of TIMs for proposed F-35A and MQ-9 operations 
for use in the project air quality analysis: 

 Attachment 6: Derivations of F-35A Arrival TIMs from Noise Flight Profiles for the 
Project Air Quality Analysis - Tyndall AFB, 

 Attachment 7: Derivations of F-35A Departure TIMs from Noise Flight Profiles for the 
Project Air Quality Analysis - Tyndall AFB,  

 Attachment 8: Derivations of F-35A Closed Patterns TIMs from Noise Flight Profiles for 
the Project Air Quality Analysis - Tyndall AFB, 

 Attachment 9: Derivations of MQ-9 TIMs from Noise Flight Profiles for the Project Air 
Quality Analysis - Tyndall AFB, and 

 Attachment 10: Derivations of MQ-9 TIMs from Noise Flight Profiles for the Project Air 
Quality Analysis – Vandenberg AFB. 

C.3.1 Organization of Construction Emissions Data  

The ACAM detail reports for each project alternative begins with construction emissions data, 
followed by operational emissions data.  The construction emissions data include one or more of 
the following sections: 

 General Information, 
 Construction/Demolition, 
 Trenching/Excavating Phase, 
 Building Construction Phase, 
 Architectural Coatings Phase, 
 Site Grading Phase, and 
 Paving Phase. 

C.3.2 Organization of Operations Emissions Data 

The ACAM detail report for each project alternative contains operations emissions data for the 
proposed aircraft mission.  These data occur in separate sections titled “Aircraft,” and they include 
the following information: 

 General Information and Timeline Assumptions, 
 Aircraft and Engines, 
 Flight Operations, 
 Auxiliary Power Unit (APU) (F-16C only), 
 Aircraft Engine Test Cell, and  
 AGE. 

After the “Aircraft” sections, the ACAM detail report includes a section titled “Personnel,” which 
includes the operational emissions calculations for government motor vehicle and personal owned 
vehicle activities due to net increases in personnel for each project alternative.  The detailed reports 
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for the F-35A project alternatives end with analyses of operations with affected airspaces and 
training areas.   

C.4 ESTIMATIONS OF TYNDALL AFB BASELINE EMISSIONS 
INVENTORIES  

A recent emissions inventory of mobile and stationary sources for Tyndall AFB needed to define 
baseline conditions for the project air quality analysis does not exist.  The recent tempo of Tyndall 
AFB is unique, as the damage done by Hurricane Michael in October 2018 resulted in an 
immediate and drastic reduction in operations and associated air emissions at Tyndall AFB.  For 
example, the majority of flying operations and associated equipment and personnel, including two 
squadrons of F-22s and one squadron of T-38s, were relocated from Tyndall AFB to other bases.  
Therefore, the air quality analysis required Tyndall AFB emissions baselines based on the most 
recent full calendar year of operations (1) prior to the effects of Hurricane Michael (2017) and (2) 
post-Hurricane Michael (2019).  The 2017 emissions inventory is the environmental baseline used 
for the NEPA air quality analysis.  The following summarizes the development of these two 
baselines. 
Tyndall AFB develops annual stationary source emission inventories for permitted sources and the 
analysis assumes that these data are adequate to represent on-base stationary source emissions.  
The most recent mobile source emissions inventory completed for Tyndall AFB is 2013 (AFCEC, 
2014).  While these data include emissions from F-22 and T-38 squadrons, they do not include the 
addition of F-22 and T-38 squadrons and resulting operations that arrived late in 2013 and into 
2014 as proposed in the Environmental Assessment for the F-22 Operational Squadron and T-38 
Detachment Beddown at Tyndall AFB, Florida (USAF, 2011).  Therefore, the following 
techniques were used to estimate Tyndall AFB mobile source emissions for years 2017 and 2019. 

C.4.1 2017 Mobile Source Inventory 

The year 2013 mobile source emissions inventory for Tyndall AFB was developed through the Air 
Program Information Management System and it includes (1) aircraft operations, (2) AGE, (3) 
nonroad equipment, and (4) on-road vehicles.  The approach to estimate Tyndall AFB mobile 
source emissions for 2017 included the following: 

1. Aircraft Emissions – Subtracted F-22 and T-38 aircraft emissions from the 2013 inventory.  
Obtained F-22 and T-38 aircraft actual operations data from the Tyndall AFB 2016 AICUZ 
for year 2015 (the most recent year of actual data) and assumed these operations were 
representative of operations in 2017.  Also included F-35A aircraft projected 2018 
operations data from the Tyndall AFB 2016 AICUZ and assumed these operations were 
representative of operations in 2017, as there are no F-35A aircraft emissions in the 2013 
inventory.  Input these operational data into the Air Force Air Conformity Applicability 
Model (ACAM) to estimate their emissions.  Added these emissions to the 2013 aircraft 
emissions inventory (minus the 2013 F-22 and T-38 emissions previously mentioned) to 
produce a 2017 aircraft emissions inventory.  

2. AGE Emissions – The 2013 emissions inventory does not identify AGE usage by aircraft 
type.  Therefore, to estimate 2013 AGE usages for F-22 and T-38 aircraft, multiplied total 
2013 AGE emissions by the ratio of 2013 engine idling durations of F-22 plus T-38 aircraft 
divided by 2013 total aircraft idling durations.  Subtracted these emissions from the 2013 
inventory.  Used F-22, T-38, and F-35A aircraft landing and take-off operations developed 
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for the 2017 inventory as inputs to ACAM to estimate 2017 AGE emissions for these 
aircraft.  Added these emissions to the 2013 AGE emissions inventory (minus the 2013 
F-22 and T-38 emissions previously mentioned) to produce a 2017 AGE emissions 
inventory. 

3. Nonroad Equipment and On-road Vehicles – Factored 2013 nonroad equipment and on-
road vehicle emissions by the ratio of 2017/2013 base populations (appropriated fund 
military and civilian staff, non-appropriated fund civilian staff, and active duty military 
dependents) to estimate their 2017 emissions.  These populations equate to 10,715 (EIS 
Table 3.1-35) and 7,919 (USAF, 2009) for years 2017 and 2013. 

C.4.2 2019 Mobile Source Inventory 

1. Aircraft and AGE Emissions – Subtracted emissions attributed to F-22 and T-38 aircraft 
operations and AGE usages from the 2017 inventory to produce a 2019 aircraft emissions 
inventory. 

2. Nonroad Equipment and On-road Vehicles – Factored 2013 nonroad equipment and on-
road vehicle emissions by the ratio of 2019/2013 base populations to estimate 2019 
emissions.  These populations equate to 7,367 (EIS Table 3.1-35) and 7,919 for years 2017 
and 2013. 

C.4.3 Estimations of Tyndall AFB Baseline Emissions Inventories – Summary Tables 

Attachment 5 contains the ACAM summary reports of the emissions estimations for the 2017 F-22, 
T-38, and F-35A aircraft operations and AGE usages.  It also shows the development of nonroad 
equipment and on-road vehicles data and the compilation of data that created the Tyndall AFB 
2017 and 2019 emissions inventories. 
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AIR CONFORMITY APPLICABILITY MODEL REPORT 

RECORD OF AIR ANALYSIS (ROAA) 

 
1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air Force 
Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact Analysis Process 
(EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  This report provides a 
summary of the ACAM analysis. 
 
a. Action Location: 

 Base: TYNDALL AFB 
 State: Florida 
 County(s): Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
b. Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg 

AFB 

 
c. Project Number/s (if applicable):  

 
d. Projected Action Start Date: 1 / 2021 

 
e. Action Description: 

 
 The following analysis evaluates the Project Alternative to locate an F-35A Operational Wing at Tyndall AFB, 

Florida.  The action pertains to the addition of 3 squadrons of F-35As, aircraft operations, and construction 
activities. 

 
f. Point of Contact: 

 Name: Chris Crabtree 
 Title: Air Quality Meteorologist 
 Organization: Leidos Corp. 
 Email: crabtreec@leidos.com 
 Phone Number: 805-566-6422 
 
 
2. Air Impact Analysis:  Based on the attainment status at the action location, the requirements of the General 
Conformity Rule are: 
 
 _____ applicable 
 __X__ not applicable 
 
Total net direct and indirect emissions associated with the action were estimated through ACAM on a calendar-year 
basis for the start of the action through achieving “steady state” (i.e., net gain/loss upon action fully implemented) 
emissions.  The ACAM analysis used the latest and most accurate emission estimation techniques available; all 
algorithms, emission factors, and methodologies used are described in detail in the USAF Air Emissions Guide for 
Air Force Stationary Sources, the USAF Air Emissions Guide for Air Force Mobile Sources, and the USAF Air 
Emissions Guide for Air Force Transitory Sources. 
 
“Air Quality Indicators” were used to provide an indication of the significance of potential impacts to air quality. 
These air quality indicators are EPA Prevention of Significant Deterioration Program (PSD) thresholds that are 
applied out of context to their intended use. Therefore, these indicators do not trigger a regulatory requirement; 
however, they provide a warning whether the action is potentially significant. It is important to note that these 
indicators only provide a clue to the potential impacts to air quality. Therefore, the worst-case year emissions were 
compared against the PSD Indicator and are summarized below. 
 
 



AIR CONFORMITY APPLICABILITY MODEL REPORT 

RECORD OF AIR ANALYSIS (ROAA) 

 
Analysis Summary: 

2021 
Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 1.534 250 No 
NOx 5.221 250 No 
CO 5.805 250 No 
SOx 0.014 250 No 
PM 10 1.684 250 No 
PM 2.5 0.225 250 No 
Pb 0.000 250 No 
NH3 0.006 250 No 
CO2e 1320.9   

 
2022 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 2.197 250 No 
NOx 8.951 250 No 
CO 10.256 250 No 
SOx 0.026 250 No 
PM 10 17.772 250 No 
PM 2.5 0.364 250 No 
Pb 0.000 250 No 
NH3 0.008 250 No 
CO2e 2522.2   

 
2023 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 1.080 250 No 
NOx 3.727 250 No 
CO 4.882 250 No 
SOx 0.011 250 No 
PM 10 1.006 250 No 
PM 2.5 0.144 250 No 
Pb 0.000 250 No 
NH3 0.004 250 No 
CO2e 1079.9   

 
2024 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 



AIR CONFORMITY APPLICABILITY MODEL REPORT 

RECORD OF AIR ANALYSIS (ROAA) 

 
Pb 0.000 250 No 
NH3 0.000 250 No 
CO2e 0.0   

 
2025 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 250 No 
CO2e 0.0   

 
2026 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 250 No 
CO2e 0.0   

 
2027 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 27.516 250 No 
NOx 276.802 250 Yes 
CO 261.145 250 Yes 
SOx 24.625 250 No 
PM 10 36.839 250 No 
PM 2.5 33.571 250 No 
Pb 0.000 250 No 
NH3 0.265 250 No 
CO2e 68935.1   

 
2028 - (Steady State) 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 27.516 250 No 
NOx 276.802 250 Yes 
CO 261.145 250 Yes 
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RECORD OF AIR ANALYSIS (ROAA) 

 
SOx 24.625 250 No 
PM 10 36.839 250 No 
PM 2.5 33.571 250 No 
Pb 0.000 250 No 
NH3 0.265 250 No 
CO2e 68935.1   

 
 The steady state estimated annual net emissions associated with this action exceed the Air Quality Indicators, 

indicating a potential for a significant impact to air quality.  Therefore, the ACAM analysis is inconclusive and 
further air quality impact assessment is needed. 

 
 
 
___________________________________________________________ __________________ 
 Chris Crabtree, Air Quality Meteorologist DATE 
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1. General Information 

 

 
- Action Location 

 Base: TYNDALL AFB 
 State: Florida 
 County(s): Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg 

AFB 

 
- Project Number/s (if applicable):  

 
- Projected Action Start Date: 1 / 2021 

 
- Action Purpose and Need: 

 To ensure implementation of ACC objectives to efficiently and effectively maintain combat capability and 
mission readiness. 

 
- Action Description: 

 The following analysis evaluates the Project Alternative to locate an F-35A Operational Wing at Tyndall AFB, 
Florida.  The action pertains to the addition of 3 squadrons of F-35As, aircraft operations, and construction 
activities. 

 
- Point of Contact 

 Name: Chris Crabtree 
 Title: Air Quality Meteorologist 
 Organization: Leidos Corp. 
 Email: crabtreec@leidos.com 
 Phone Number: 805-566-6422 
 
- Activity List: 

Activity Type Activity Title 

2. Construction / Demolition Construct Squad Ops/AMU Hangar #1 
3. Construction / Demolition Construct Squad Ops/AMU Hangar #2 
4. Construction / Demolition Construct Squad Ops/AMU Hangar #3 
5. Construction / Demolition Construct Maintenance Squadron Complex 
6. Construction / Demolition Construct F-35 AGE Facility 
7. Construction / Demolition Construct F-35A Munitions Storage Facilities 
8. Construction / Demolition Construct Weapons Load Training Hangar 
9. Construction / Demolition Construct F-35A Flight Simulator Facility 
10. Construction / Demolition Construct Aircraft MX Fuel Cell Hangar 
11. Construction / Demolition Construct Aircraft Wash Rack 
12. Construction / Demolition Renovate F-35A Parking Apron 
13. Aircraft TAFB Base Operations for the 3-Squadron F-35A Alternative - LTO 50% 

AB Scenario 
14. Aircraft TAFB Base Operations for the 3-Squadron F-35A Alternative - Closed 

Patterns 
15. Personnel Commuting Activities for 3-Squadron F-35A Alternative at TAFB 
16. Heating Space and Water Heating Requirements 
17. Degreaser Solvent Usage 
18. Aircraft TAFB F-35A Airspace Operations - 3 Squadron Alternative 
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Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Squad Ops/AMU Hangar #1 

 
- Activity Description: 

 Square Feet 
  
 Squad Ops/AMU Hangar #1 Total = 83,151 
 Maintenance Hangar 35,349 
 Squadron Operations 16,555 
 Aircraft Maintenance Unit 27,749 
 Covered Outdoor Storage 3,498 
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2021 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2021 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.647373  PM 2.5 0.099674 
SOx 0.005790  Pb 0.000000 
NOx 2.283309  NH3 0.002537 
CO 2.496001  CO2e 565.3 
PM 10 0.960767    
 
2.1  Site Grading Phase 
 
2.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 
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2.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 85000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 900 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
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LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
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VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.2  Trenching/Excavating Phase 
 
2.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
2.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1500 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
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2.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
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 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3  Building Construction Phase 
 
2.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
2.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 83151 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
2.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0845 0.0013 0.6033 0.3865 0.0228 0.0228 0.0076 128.82 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0293 0.0006 0.1458 0.2148 0.0056 0.0056 0.0026 54.462 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0362 0.0006 0.2977 0.2707 0.0130 0.0130 0.0032 61.074 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0280 0.0003 0.1634 0.1787 0.0088 0.0088 0.0025 25.665 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
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LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.4  Architectural Coatings Phase 
 
2.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
2.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 24000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
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LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
2.5  Paving Phase 
 
2.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
2.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 15000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 1 8 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
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 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
3.  Construction / Demolition 
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3.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Squad Ops/AMU Hangar #2 

 
- Activity Description: 

 SF 
  
 Squad Ops/AMU Hangar #2 Total = 78,006 
 Maintenance Hangar 35,349 
 Squadron Operations 16,555 
 Aircraft Maintenance Unit 22,604 
 Covered Outdoor Storage 3,498 
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.601572  PM 2.5 0.086706 
SOx 0.005747  Pb 0.000000 
NOx 2.101451  NH3 0.002467 
CO 2.473472  CO2e 560.6 
PM 10 0.895041    
 
3.1  Site Grading Phase 
 
3.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 80000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 800 
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- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
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3.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.2  Trenching/Excavating Phase 
 
3.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1200 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.3  Building Construction Phase 
 
3.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
3.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 78000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
3.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.3.4  Building Construction Phase Formula(s) 
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- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
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VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.4  Architectural Coatings Phase 
 
3.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 22000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.4.4  Architectural Coatings Phase Formula(s) 
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- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
3.5  Paving Phase 
 
3.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
3.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
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Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
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- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 

 

 
4.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
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- Activity Title: Construct Squad Ops/AMU Hangar #3 

 
- Activity Description: 

 SF 
  
 Squad Ops/AMU Hangar #3 Total = 78,006 
 Maintenance Hangar 35,349 
 Squadron Operations 16,555 
 Aircraft Maintenance Unit 22,604 
 Covered Outdoor Storage 3,498 
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.583561  PM 2.5 0.076134 
SOx 0.005747  Pb 0.000000 
NOx 1.955802  NH3 0.002467 
CO 2.463205  CO2e 560.5 
PM 10 0.884468    
 
4.1  Site Grading Phase 
 
4.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
4.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 80000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 800 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 
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Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
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 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.2  Trenching/Excavating Phase 
 
4.2.1  Trenching / Excavating Phase Timeline Assumptions 
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- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
4.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1200 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
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Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
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VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.3  Building Construction Phase 
 
4.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
4.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 78000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
4.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0320 0.0006 0.2612 0.2683 0.0103 0.0103 0.0028 61.065 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0242 0.0003 0.1487 0.1761 0.0067 0.0067 0.0021 25.657 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
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 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.4  Architectural Coatings Phase 
 
4.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
4.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 22000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
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 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
4.5  Paving Phase 
 
4.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
4.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
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 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
5.  Construction / Demolition 

 

 
5.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Maintenance Squadron Complex 

 
- Activity Description: 

 SF 
  
 Maintenance Squadron Complex Total = 105,605 
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 Maintenance Backshops 34,003 
 Maintenance HQ 5,005 
 AGE Maintenance Shop 11,496 
 AGE Covered Storage 18,105 
 Aircraft Parts/Spares Office 36,996 
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2021 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2021 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.645490  PM 2.5 0.093525 
SOx 0.005374  Pb 0.000000 
NOx 2.136997  NH3 0.002503 
CO 2.335644  CO2e 525.3 
PM 10 0.640173    
 
5.1  Site Grading Phase 
 
5.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 15 

 
5.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 110000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 1100 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 8 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 8 
Tractors/Loaders/Backhoes Composite 2 7 
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- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
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CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.2  Trenching/Excavating Phase 
 
5.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2021 
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- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
5.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1500 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 150 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
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 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.3  Building Construction Phase 
 
5.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
5.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 105605 

 Height of Building (ft): 20 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
5.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0845 0.0013 0.6033 0.3865 0.0228 0.0228 0.0076 128.82 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0293 0.0006 0.1458 0.2148 0.0056 0.0056 0.0026 54.462 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0362 0.0006 0.2977 0.2707 0.0130 0.0130 0.0032 61.074 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0280 0.0003 0.1634 0.1787 0.0088 0.0088 0.0025 25.665 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
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VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.4  Architectural Coatings Phase 
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5.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
5.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 26000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
5.5  Paving Phase 
 
5.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
5.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
6.  Construction / Demolition 

 

 
6.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct F-35 AGE Facility 

 
- Activity Description: 

 F-35 AGE Facility 20,699 sf. 
 
- Activity Start Date 

 Start Month: 2 

 Start Month: 2021 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 
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 End Month: 2021 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.241391  PM 2.5 0.032288 
SOx 0.002372  Pb 0.000000 
NOx 0.801143  NH3 0.000815 
CO 0.973200  CO2e 230.4 
PM 10 0.082597    
 
6.1  Site Grading Phase 
 
6.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 2 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 5 

 
6.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 21000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 200 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
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 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.2  Trenching/Excavating Phase 
 
6.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
6.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 600 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 60 

 
- Trenching Default Settings 

 Default Settings Used: Yes 
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 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
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 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.3  Building Construction Phase 
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6.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 10 

 Number of Days: 0 

 
6.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 20699 

 Height of Building (ft): 20 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
6.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
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Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0845 0.0013 0.6033 0.3865 0.0228 0.0228 0.0076 128.82 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0293 0.0006 0.1458 0.2148 0.0056 0.0056 0.0026 54.462 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
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 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.4  Architectural Coatings Phase 
 
6.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
6.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 9000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
6.5  Paving Phase 
 
6.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 
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 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
6.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 2000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 
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 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
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 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
7.  Construction / Demolition 

 

 
7.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct F-35A Munitions Storage Facilities 

 
- Activity Description: 

 SF 
  
 F-35 Munitions Storage Total = 15,156 
 Conventional Munitions Maintenance Shop Facility 1,496 
 Conventional Munitions Maintenance Shop Pad 2,605 
 Munitions Storage Igloo (4) 4,435 
 Munitions Admin Facility 5,124 
 Air Support Equipment Shop/Storage Facility 1,496 
  
 
- Activity Start Date 

 Start Month: 4 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 11 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.186414  PM 2.5 0.022378 
SOx 0.001910  Pb 0.000000 
NOx 0.586934  NH3 0.000608 
CO 0.789482  CO2e 185.1 
PM 10 0.053483    
 
7.1  Site Grading Phase 
 
7.1.1  Site Grading Phase Timeline Assumptions 
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- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
7.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 16000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 160 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
7.2  Trenching/Excavating Phase 
 
7.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
7.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 500 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
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POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
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 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
7.3  Building Construction Phase 
 
7.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 8 

 Number of Days: 0 

 
7.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 
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 Building Category: Office or Industrial 
 Area of Building (ft2): 15156 

 Height of Building (ft): 15 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
7.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
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HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
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VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
7.4  Architectural Coatings Phase 
 
7.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
7.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 7000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
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LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
7.5  Paving Phase 
 
7.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
7.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 1500 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 1 8 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
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 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
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8.  Construction / Demolition 

 

 
8.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Weapons Load Training Hangar 
 
- Activity Description: 

 The Weapons Load Training Hangar is a new 26,522 square foot facility. 
 
- Activity Start Date 

 Start Month: 3 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.425366  PM 2.5 0.054259 
SOx 0.004040  Pb 0.000000 
NOx 1.395881  NH3 0.001334 
CO 1.856141  CO2e 389.3 
PM 10 0.107421    
 
8.1  Site Grading Phase 
 
8.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
8.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 27000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 300 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
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 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.2  Trenching/Excavating Phase 
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8.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 15 

 
8.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 700 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 70 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 
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 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.3  Building Construction Phase 
 
8.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 10 

 Number of Days: 0 

 
8.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Commercial or Retail 
 Area of Building (ft2): 26522 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
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- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
8.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0320 0.0006 0.2612 0.2683 0.0103 0.0103 0.0028 61.065 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0242 0.0003 0.1487 0.1761 0.0067 0.0067 0.0021 25.657 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
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 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.32 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.32 / 1000):  Conversion Factor ft3 to trips (0.32 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.05 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.05 / 1000):  Conversion Factor ft3 to trips (0.05 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.4  Architectural Coatings Phase 
 
8.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
8.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 16000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
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 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
8.5  Paving Phase 
 
8.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
8.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 2500 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
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- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
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 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
9.  Construction / Demolition 

 

 
9.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct F-35A Flight Simulator Facility 

 
- Activity Description: 

 F-35A Flight Simulator Facility footprint of 32,496 square feet. 
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- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.410674  PM 2.5 0.072931 
SOx 0.004681  Pb 0.000000 
NOx 1.758203  NH3 0.001630 
CO 2.162002  CO2e 451.9 
PM 10 0.149975    
 
9.1  Site Grading Phase 
 
9.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 5 

 
9.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 33000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 300 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
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 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.2  Trenching/Excavating Phase 
 
9.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
9.2.2  Trenching / Excavating Phase Assumptions 
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- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 800 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 80 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
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HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.3  Building Construction Phase 
 
9.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
9.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 32496 

 Height of Building (ft): 15 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 
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 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
9.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
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 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.4  Architectural Coatings Phase 
 
9.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 
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- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
9.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 10000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
9.5  Paving Phase 
 
9.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
9.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 3000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.5.3  Paving Phase Emission Factor(s) 
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- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
10.  Construction / Demolition 

 

 
10.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Aircraft MX Fuel Cell Hangar 
 
- Activity Description: 

 Aircraft MX Fuel Cell Hangar of 29,525 sf. 
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.500659  PM 2.5 0.075232 
SOx 0.004866  Pb 0.000000 
NOx 1.815781  NH3 0.001770 
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CO 2.216533  CO2e 470.6 
PM 10 0.176162    
 
10.1  Site Grading Phase 
 
10.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
10.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 30000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 300 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
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 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.2  Trenching/Excavating Phase 
 
10.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
10.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 700 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 70 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
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- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
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CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.3  Building Construction Phase 
 
10.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 
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- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
10.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 29525 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
10.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
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 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.4  Architectural Coatings Phase 
 
10.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
10.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 17000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
10.5  Paving Phase 
 
10.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 
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 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
10.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 3000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
11.  Construction / Demolition 

 

 
11.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Aircraft Wash Rack 

 
- Activity Description: 

 SF 
  
 Aircraft Wash Rack Total = 15,758 
 Aircraft Wash Rack, Open-Air 15,522 
 Wash Rack Equipment/Tool Shop 237 
  
 
- Activity Start Date 

 Start Month: 4 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 9 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.070711  PM 2.5 0.013462 
SOx 0.001343  Pb 0.000000 
NOx 0.375203  NH3 0.000444 
CO 0.562187  CO2e 130.1 
PM 10 0.014206    
 
11.1  Trenching/Excavating Phase 
 
11.1.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 
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 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
11.1.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 500 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
11.1.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.578 000.008 000.613 005.086 000.009 000.008  000.034 00391.932 
LDGT 000.823 000.010 001.060 008.566 000.010 000.009  000.034 00522.586 
HDGV 001.597 000.016 002.785 026.982 000.023 000.020  000.046 00814.010 
LDDV 000.216 000.004 000.307 004.001 000.006 000.006  000.008 00402.372 
LDDT 000.537 000.006 000.822 008.176 000.008 000.008  000.008 00626.077 
HDDV 000.762 000.015 007.639 002.810 000.395 000.363  000.028 01633.017 
MC 003.190 000.008 000.648 014.785 000.027 000.024  000.048 00392.026 
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11.1.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
11.2  Building Construction Phase 
 
11.2.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 6 

 Number of Days: 0 

 
11.2.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 15758 

 Height of Building (ft): 10 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
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11.2.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
11.2.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
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VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
11.3  Paving Phase 
 
11.3.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
11.3.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 5000 

 
- Paving Default Settings 

 Default Settings Used: Yes 
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 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
11.3.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.578 000.008 000.613 005.086 000.009 000.008  000.034 00391.932 
LDGT 000.823 000.010 001.060 008.566 000.010 000.009  000.034 00522.586 
HDGV 001.597 000.016 002.785 026.982 000.023 000.020  000.046 00814.010 
LDDV 000.216 000.004 000.307 004.001 000.006 000.006  000.008 00402.372 
LDDT 000.537 000.006 000.822 008.176 000.008 000.008  000.008 00626.077 
HDDV 000.762 000.015 007.639 002.810 000.395 000.363  000.028 01633.017 
MC 003.190 000.008 000.648 014.785 000.027 000.024  000.048 00392.026 
 
11.3.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
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 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
12.  Construction / Demolition 

 

 
12.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Renovate F-35A Parking Apron 

 
- Activity Description: 

 Repair existing concrete surface and infill with new concrete to create a Parking Apron of 659,020 sf for the F-
35As. 
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- Activity Start Date 

 Start Month: 6 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 11 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.497988  PM 2.5 0.106845 
SOx 0.008539  Pb 0.000000 
NOx 2.688267  NH3 0.001439 
CO 2.614573  CO2e 854.0 
PM 10 16.496891    
 
12.1  Site Grading Phase 
 
12.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 3 

 Number of Days: 0 

 
12.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 494265 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 6102 

 
- Site Grading Default Settings 

 Default Settings Used: No 

 Average Day(s) worked per week: 5 

 
- Construction Exhaust 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Crawler Tractors Composite 2 8 
Graders Composite 1 4 
Off-Highway Trucks Composite 3 8 
Other Construction Equipment Composite 1 8 
Scrapers Composite 1 8 
Sweepers/Scrubbers Composite 1 4 
Tractors/Loaders/Backhoes Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 
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 Average Hauling Truck Round Trip Commute (mile): 20 

 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 

 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
12.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Crawler Tractors Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0931 0.0012 0.5745 0.5163 0.0310 0.0310 0.0084 114.22 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Off-Highway Trucks Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1303 0.0026 0.6573 0.5446 0.0215 0.0215 0.0117 260.37 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Sweepers/Scrubbers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0497 0.0009 0.2947 0.4867 0.0123 0.0123 0.0044 78.655 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
12.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
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 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
12.2  Trenching/Excavating Phase 
 
12.2.1  Trenching / Excavating Phase Timeline Assumptions 
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- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
12.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 164755 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 3051 

 
- Trenching Default Settings 

 Default Settings Used: No 

 Average Day(s) worked per week: 5 

 
- Construction Exhaust 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Trenchers Composite 1 4 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 

 Average Hauling Truck Round Trip Commute (mile): 20 

 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 

 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
12.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Crawler Tractors Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0931 0.0012 0.5745 0.5163 0.0310 0.0310 0.0084 114.22 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Off-Highway Trucks Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1303 0.0026 0.6573 0.5446 0.0215 0.0215 0.0117 260.37 
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Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Sweepers/Scrubbers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0497 0.0009 0.2947 0.4867 0.0123 0.0123 0.0044 78.655 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
12.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
12.3  Paving Phase 
 
12.3.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 3 

 Number of Days: 0 

 
12.3.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 659020 

 
- Paving Default Settings 

 Default Settings Used: No 

 Average Day(s) worked per week: 5 

 
- Construction Exhaust 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Off-Highway Trucks Composite 4 6 
Other General Industrial Equipmen Composite 1 8 
Pavers Composite 1 8 
Pumps Composite 1 6 
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Surfacing Equipment Composite 2 6 
Sweepers/Scrubbers Composite 1 4 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 

 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 

 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
12.3.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Crawler Tractors Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0931 0.0012 0.5745 0.5163 0.0310 0.0310 0.0084 114.22 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Off-Highway Trucks Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1303 0.0026 0.6573 0.5446 0.0215 0.0215 0.0117 260.37 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Sweepers/Scrubbers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0497 0.0009 0.2947 0.4867 0.0123 0.0123 0.0044 78.655 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
12.3.4  Paving Phase Formula(s) 
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- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
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13.  Aircraft 

 

 
13.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: TAFB Base Operations for the 3-Squadron F-35A Alternative - LTO 50% AB Scenario 

 
- Activity Description: 

 Annual LTOs for 3 full Squadrons of F-35As - 50% AB Scenario.   LTO TIMs derived from noise analyses by 
AFCEC/CZTQ, except idle TIMs = ACAM defaults.  TIMS for trim tests = ACAM defaults, as noise analyses 
substantially overestimated this activity. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2027 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 22.163434  PM 2.5 28.903384 
SOx 20.380034  Pb 0.000000 
NOx 200.826948  NH3 0.000000 
CO 208.386167  CO2e 50444.0 
PM 10 31.652623    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.381277  PM 2.5 22.177977 
SOx 15.583958  Pb 0.000000 
NOx 132.295268  NH3 0.000000 
CO 168.934814  CO2e 45908.9 
PM 10 24.683178    
 
- Activity Emissions  [Test Cell part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.002539  PM 2.5 0.458071 
SOx 0.408761  Pb 0.000000 
NOx 5.860028  NH3 0.000000 
CO 1.235020  CO2e 1235.5 
PM 10 0.508902    
 
- Activity Emissions  [Aerospace Ground Equipment (AGE) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
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VOC 21.779618  PM 2.5 6.267335 
SOx 4.387315  Pb 0.000000 
NOx 62.671651  NH3 0.000000 
CO 38.216334  CO2e 3299.7 
PM 10 6.460543    
 
13.2  Aircraft & Engines 
 
13.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: F-35A 
 Engine Model: F135-PW-100 
 Primary Function: Combat 
 Aircraft has After burn: Yes 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
13.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Proprietary Information.  Contact Air Quality Subject Matter Expert for More Information regarding this 
engine's Emission Factors. 

 
13.3  Flight Operations 
 
13.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 72 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 12300 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0 
 Number of Annual Trim Test(s) per Aircraft: 12 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 18.81 
 Takeoff [Military] (mins): 0.44 
 Takeoff [After Burn] (mins): 0.19 
 Climb Out [Intermediate] (mins): 0.19 
 Approach [Approach] (mins): 2.18 
 Taxi/Idle In [Idle] (mins): 11.3 
 
Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
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 Intermediate (mins): 9 
 Military (mins): 9 
 AfterBurn (mins): 3 
 
13.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
13.4  Auxiliary Power Unit (APU) 
 
13.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
13.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
13.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
13.5  Aircraft Engine Test Cell 
 
13.5.1  Aircraft Engine Test Cell Assumptions 
 
- Engine Test Cell 

 Total Number of Aircraft Engines Tested Annually: 72 

 
- Default Settings Used: Yes 
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- Annual Run-ups / Test Durations 

 Annual Run-ups (Per Aircraft Engine): 1 (default) 
 Idle Duration (mins): 12 (default) 
 Approach Duration (mins): 27 (default) 
 Intermediate Duration (mins): 9 (default) 
 Military Duration (mins): 9 (default) 
 After Burner Duration (mins): 3 (default) 
 
13.5.2  Aircraft Engine Test Cell Emission Factor(s) 
 
- See Aircraft & Engines Emission Factor(s) 

 
13.5.3  Aircraft Engine Test Cell Formula(s) 
 
- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONs) 

TestCellPSPOL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000 
 
 TestCellPSPOL:  Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Total Number of Engines (For All Aircraft) 
 ARU:  Annual Run-ups (Per Aircraft Engine) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Engine Test Cell Emissions per Year 

TestCell = TestCellPSIDLE + TestCellPSAPPROACH + TestCellPSINTERMEDIATE + TestCellPSMILITARY + 
TestCellPSAFTERBURN 
 
 TestCell:  Aircraft Engine Test Cell Emissions (TONs) 
 TestCellPSIDLE:  Aircraft Engine Test Cell Emissions for Idle Power Setting (TONs) 
 TestCellPSAPPROACH:  Aircraft Engine Test Cell Emissions for Approach Power Setting (TONs) 
 TestCellPSINTERMEDIATE:  Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONs) 
 TestCellPSMILITARY:  Aircraft Engine Test Cell Emissions for Military Power Setting (TONs) 
 TestCellPSAFTERBURN:  Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONs) 
 
13.6  Aerospace Ground Equipment (AGE) 
 
13.6.1  Aerospace Ground Equipment (AGE) Assumptions 
 
- Default Settings Used: Yes 

 
- AGE Usage 

 Number of Annual LTO (Landing and Take-off) cycles for AGE: 12300 
 
- Aerospace Ground Equipment (AGE) (default) 

Total Number of 

AGE 
Operation Hours 

for Each LTO 
Exempt 

Source? 
AGE Type Designation 

1 0.33 No Air Compressor MC-1A - 18.4hp 
1 1 No Bomb Lift MJ-1B 
1 0.33 No Generator Set A/M32A-86D 
1 0.5 No Heater H1 
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1 0.5 No Hydraulic Test Stand MJ-2/TTU-228 - 130hp 
1 8 No Light Cart NF-2 
1 0.33 No Start Cart A/M32A-60A 

 
13.6.2  Aerospace Ground Equipment (AGE) Emission Factor(s) 
 
- Aerospace Ground Equipment (AGE) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
MC-1A - 18.4hp 1.1 0.267 0.008 0.419 0.267 0.071 0.068 24.8 
MJ-1B 0.0 3.040 0.219 4.780 3.040 0.800 0.776 141.2 
A/M32A-86D 6.5 0.294 0.046 6.102 0.457 0.091 0.089 147.0 
H1 0.4 0.100 0.011 0.160 0.180 0.006 0.006 8.9 
MJ-2/TTU-228 - 130hp 7.4 0.195 0.053 3.396 0.794 0.089 0.086 168.8 
NF-2 0.0 0.010 0.043 0.110 0.080 0.010 0.010 22.1 
A/M32A-60A 0.0 0.270 0.306 1.820 5.480 0.211 0.205 221.1 
 
13.6.3  Aerospace Ground Equipment (AGE) Formula(s) 
 
- Aerospace Ground Equipment (AGE) Emissions per Year 

AGEPOL = AGE * OH * LTO * EFPOL / 2000 
 
 AGEPOL:  Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONs) 
 AGE:  Total Number of Aerospace Ground Equipment 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
 
14.  Aircraft 

 

 
14.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: TAFB Base Operations for the 3-Squadron F-35A Alternative - Closed Patterns 

 
- Activity Description: 

 F-35A Closed Patterns for 3 full Squadrons of F-35As. - TIMs derived from noise analyses by AFCEC/CZTQ. 
 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2027 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 
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Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.010957  PM 2.5 2.751674 
SOx 2.409643  Pb 0.000000 
NOx 34.388978  NH3 0.000000 
CO 1.829416  CO2e 7283.0 
PM 10 3.057388    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.010957  PM 2.5 2.751674 
SOx 2.409643  Pb 0.000000 
NOx 34.388978  NH3 0.000000 
CO 1.829416  CO2e 7283.0 
PM 10 3.057388    
 
14.2  Aircraft & Engines 
 
14.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: F-35A 
 Engine Model: F135-PW-100 
 Primary Function: Combat 
 Aircraft has After burn: Yes 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
14.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Proprietary Information.  Contact Air Quality Subject Matter Expert for More Information regarding this 
engine's Emission Factors. 

 
14.3  Flight Operations 
 
14.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 72 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 8840 
 Number of Annual Trim Test(s) per Aircraft: 0 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 0 
 Takeoff [Military] (mins): 0.64 
 Takeoff [After Burn] (mins): 0 
 Climb Out [Intermediate] (mins): 0.22 
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 Approach [Approach] (mins): 2.21 
 Taxi/Idle In [Idle] (mins): 0 
 
Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 9 
 AfterBurn (mins): 3 
 
14.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
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 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
14.4  Auxiliary Power Unit (APU) 
 
14.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
14.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
14.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 
 
15.  Personnel 

 

 
15.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Commuting Activities for 3-Squadron F-35A Alternative at TAFB 

 
- Activity Description: 

 The beddown of a new F-35 Wing would bring an estimated 1,920 personnel to Tyndall AFB consisting of 
1,714 active-duty USAF (133 officers and 1,581 enlisted), 13 DoD civilians, an estimated 129 Base Operating 
Support (BOS) personnel, and an estimated 64 contractor personnel to provide F-35A system support. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2027 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 4.303145  PM 2.5 0.065460 
SOx 0.028911  Pb 0.000000 
NOx 3.471547  NH3 0.265494 
CO 49.319692  CO2e 4425.9 
PM 10 0.076882    
 
15.2  Personnel Assumptions 
 
- Number of Personnel 

 Active Duty Personnel: 1843 

 Civilian Personnel: 13 

 Support Contractor Personnel: 64 

 Air National Guard (ANG) Personnel: 0 

 Reserve Personnel: 0 

 
- Default Settings Used: Yes 

 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 

 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
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 Reserve Personnel: 4 Days Per Month (default) 
 
15.3  Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 
 
15.4  Personnel Emission Factor(s) 
 
- On Road Vehicle Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
15.5  Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 

VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 

VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 

VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
16.  Heating 
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16.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Space and Water Heating Requirements 

 
- Activity Description: 

 For AMU Hangers #1-3, MX Squadron Complex, AGE Facility, Munitions Storage, Weapons Hanger, Flight 
Simulator Facility, and MX Fuel Cell Hanger.  Total square footage = 469,156.  Assumed half of this area to 
simulate both space and water heating needs. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2027 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.061376  PM 2.5 0.084810 
SOx 0.006696  Pb 0.000000 
NOx 1.115921  NH3 0.000000 
CO 0.937374  CO2e 1343.5 
PM 10 0.084810    
 
16.2  Heating Assumptions 
 
- Heating 

 Heating Calculation Type: Heat Energy Requirement Method 

 
- Heat Energy Requirement Method 

 Area of floorspace to be heated (ft2): 234578 

 Type of fuel: Natural Gas 

 Type of boiler/furnace: Commercial/Institutional (0.3 - 9.9 MMBtu/hr) 
 Heat Value  (MMBtu/ft3): 0.00105 

 Energy Intensity (MMBtu/ft2): 0.0999 

 
- Default Settings Used: Yes 

 
- Boiler/Furnace Usage 

 Operating Time Per Year (hours): 900 (default) 
 
16.3  Heating Emission Factor(s) 
 
- Heating Emission Factors (lb/1000000 scf) 

VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
5.5 0.6 100 84 7.6 7.6   120390 
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16.4  Heating Formula(s) 
 
- Heating Fuel Consumption ft3 per Year 

 FCHER= HA * EI / HV / 1000000 
 
 FCHER:  Fuel Consumption for Heat Energy Requirement Method 
 HA:  Area of floorspace to be heated (ft2) 
 EI:  Energy Intensity Requirement (MMBtu/ft2) 
 HV:  Heat Value (MMBTU/ft3) 
 1000000:  Conversion Factor 
 
- Heating Emissions per Year 

 HEPOL= FC * EFPOL / 2000 
 
 HEPOL:  Heating Emission Emissions (TONs) 
 FC:  Fuel Consumption 
 EFPOL:  Emission Factor for Pollutant 
 2000:  Conversion Factor pounds to tons 
 
 
17.  Degreaser 

 

 
17.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Solvent Usage 

 
- Activity Description: 

 Potential solvent usage for all maintenance activities. 
 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2027 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.976950  PM 2.5 0.000000 
SOx 0.000000  Pb 0.000000 
NOx 0.000000  NH3 0.000000 
CO 0.000000  CO2e 0.0 
PM 10 0.000000    
 
17.2  Degreaser Assumptions 
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- Degreaser 

 Net solvent usage (total less recycle) (gallons/year): 300 

 
- Default Settings Used: Yes 

 
- Degreaser Consumption 

 Solvent used: Mineral Spirits CAS#64475-85-0 (default) 
 Specific gravity of solvent: 0.78 (default) 
 Solvent VOC content (%): 100 (default) 
 Efficiency of control device (%): 0 (default) 
 
17.3  Degreaser Formula(s) 
 
- Degreaser Emissions per Year 

 DEVOC= (VOC / 100) * NS * SG * 8.35 * (1 - (CD / 100)) / 2000 
 
 DEVOC:  Degreaser VOC Emissions (TONs per Year) 
 VOC:  Solvent VOC content (%) 
 (VOC / 100):  Conversion Factor percent to decimal 
 NS:  Net solvent usage (total less recycle) (gallons/year) 
 SG:  Specific gravity of solvent 
 8.35:  Conversion Factor the density of water 
 CD:  Efficiency of control device (%) 
 (1 - (CD / 100)):  Conversion Factor percent to decimal (Not effected by control device) 
 2000:  Conversion Factor pounds to tons 
 
 
18.  Aircraft 

 

 
18.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: TAFB F-35A Airspace Operations - 3 Squadron Alternative 

 
- Activity Description: 

 Tyndall-based F-35As under the 3 Squadron Alternative would spend 159 hours per year in W-470 and 18 
hours per year in W-151 at 90% ETR below 3k’ AGL (1.28% of total time - see EIS Table 2.2-6).  Missions 
flown over land do not include time at <3000 AGL. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2027 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 
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Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.000000  PM 2.5 1.765854 
SOx 1.799489  Pb 0.000000 
NOx 36.998841  NH3 0.000000 
CO 0.672706  CO2e 5438.8 
PM 10 1.967666    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.000000  PM 2.5 1.765854 
SOx 1.799489  Pb 0.000000 
NOx 36.998841  NH3 0.000000 
CO 0.672706  CO2e 5438.8 
PM 10 1.967666    
 
18.2  Aircraft & Engines 
 
18.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: F-35A 
 Engine Model: F135-PW-100 
 Primary Function: Combat 
 Aircraft has After burn: Yes 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
18.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Proprietary Information.  Contact Air Quality Subject Matter Expert for More Information regarding this 
engine's Emission Factors. 

 
18.3  Flight Operations 
 
18.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 72 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 1 
 Number of Annual Trim Test(s) per Aircraft: 0 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 0 
 Takeoff [Military] (mins): 10620 
 Takeoff [After Burn] (mins): 0 
 Climb Out [Intermediate] (mins): 0 
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 Approach [Approach] (mins): 0 
 Taxi/Idle In [Idle] (mins): 0 
 
Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 9 
 AfterBurn (mins): 3 
 
18.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
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 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
18.4  Auxiliary Power Unit (APU) 
 
18.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
18.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
18.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
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1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air Force 
Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact Analysis Process 
(EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  This report provides a 
summary of the ACAM analysis. 
 
a. Action Location: 

 Base: TYNDALL AFB 
 State: Florida 
 County(s): Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
b. Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg 

AFB 

 
c. Project Number/s (if applicable):  

 
d. Projected Action Start Date: 1 / 2021 

 
e. Action Description: 

 
 The following analysis evaluates the Project Alternative to locate an F-35A Operational Wing at Tyndall AFB, 

Florida.  The action pertains to the addition of 4 squadrons of F-35As, aircraft operations, and construction 
activities. 

 
f. Point of Contact: 

 Name: Chris Crabtree 
 Title: Air Quality Meteorologist 
 Organization: Leidos Corp. 
 Email: crabtreec@leidos.com 
 Phone Number: 805-566-6422 
 
 
2. Air Impact Analysis:  Based on the attainment status at the action location, the requirements of the General 
Conformity Rule are: 
 
 _____ applicable 
 __X__ not applicable 
 
Total net direct and indirect emissions associated with the action were estimated through ACAM on a calendar-year 
basis for the start of the action through achieving “steady state” (i.e., net gain/loss upon action fully implemented) 
emissions.  The ACAM analysis used the latest and most accurate emission estimation techniques available; all 
algorithms, emission factors, and methodologies used are described in detail in the USAF Air Emissions Guide for 
Air Force Stationary Sources, the USAF Air Emissions Guide for Air Force Mobile Sources, and the USAF Air 
Emissions Guide for Air Force Transitory Sources. 
 
“Air Quality Indicators” were used to provide an indication of the significance of potential impacts to air quality. 
These air quality indicators are EPA Prevention of Significant Deterioration Program (PSD) thresholds that are 
applied out of context to their intended use. Therefore, these indicators do not trigger a regulatory requirement; 
however, they provide a warning whether the action is potentially significant. It is important to note that these 
indicators only provide a clue to the potential impacts to air quality. Therefore, the worst-case year emissions were 
compared against the PSD Indicator and are summarized below. 
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Analysis Summary: 

2021 
Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 1.534 250 No 
NOx 5.221 250 No 
CO 5.805 250 No 
SOx 0.014 250 No 
PM 10 1.684 250 No 
PM 2.5 0.225 250 No 
Pb 0.000 250 No 
NH3 0.006 250 No 
CO2e 1320.9   

 
2022 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 2.197 250 No 
NOx 8.951 250 No 
CO 10.256 250 No 
SOx 0.026 250 No 
PM 10 17.772 250 No 
PM 2.5 0.364 250 No 
Pb 0.000 250 No 
NH3 0.008 250 No 
CO2e 2522.2   

 
2023 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 1.080 250 No 
NOx 3.727 250 No 
CO 4.882 250 No 
SOx 0.011 250 No 
PM 10 1.006 250 No 
PM 2.5 0.144 250 No 
Pb 0.000 250 No 
NH3 0.004 250 No 
CO2e 1079.9   

 
2024 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.568 250 No 
NOx 1.829 250 No 
CO 2.455 250 No 
SOx 0.006 250 No 
PM 10 0.876 250 No 
PM 2.5 0.068 250 No 
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Pb 0.000 250 No 
NH3 0.002 250 No 
CO2e 560.5   

 
2025 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 250 No 
CO2e 0.0   

 
2026 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 250 No 
CO2e 0.0   

 
2027 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 250 No 
CO2e 0.0   

 
2028 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 36.680 250 No 
NOx 368.678 250 Yes 
CO 348.063 250 Yes 
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SOx 32.822 250 No 
PM 10 49.094 250 No 
PM 2.5 44.738 250 No 
Pb 0.000 250 No 
NH3 0.354 250 No 
CO2e 91665.8   

 
2029 - (Steady State) 

Pollutant Action Emissions 

(ton/yr) 
AIR QUALITY INDICATOR 

Indicator (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 36.680 250 No 
NOx 368.678 250 Yes 
CO 348.063 250 Yes 
SOx 32.822 250 No 
PM 10 49.094 250 No 
PM 2.5 44.738 250 No 
Pb 0.000 250 No 
NH3 0.354 250 No 
CO2e 91665.8   

 
 The steady state estimated annual net emissions associated with this action exceed the Air Quality Indicators, 

indicating a potential for a significant impact to air quality.  Therefore, the ACAM analysis is inconclusive and 
further air quality impact assessment is needed. 

 
 
 
___________________________________________________________ __________________ 
 Chris Crabtree, Air Quality Meteorologist DATE 
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1. General Information 

 

 
- Action Location 

 Base: TYNDALL AFB 
 State: Florida 
 County(s): Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg 

AFB 

 
- Project Number/s (if applicable):  

 
- Projected Action Start Date: 1 / 2021 

 
- Action Purpose and Need: 

 To ensure implementation of ACC objectives to efficiently and effectively maintain combat capability and 
mission readiness. 

 
- Action Description: 

 The following analysis evaluates the Project Alternative to locate an F-35A Operational Wing at Tyndall AFB, 
Florida.  The action pertains to the addition of 4 squadrons of F-35As, aircraft operations, and construction 
activities. 

 
- Point of Contact 

 Name: Chris Crabtree 
 Title: Air Quality Meteorologist 
 Organization: Leidos Corp. 
 Email: crabtreec@leidos.com 
 Phone Number: 805-566-6422 
 
- Activity List: 

Activity Type Activity Title 

2. Construction / Demolition Construct Squad Ops/AMU Hangar #1 
3. Construction / Demolition Construct Squad Ops/AMU Hangar #2 
4. Construction / Demolition Construct Squad Ops/AMU Hangar #3 
5. Construction / Demolition Construct Maintenance Squadron Complex 
6. Construction / Demolition Construct F-35 AGE Facility 
7. Construction / Demolition Construct F-35A Munitions Storage Facilities 
8. Construction / Demolition Construct Weapons Load Training Hangar 
9. Construction / Demolition Construct F-35A Flight Simulator Facility 
10. Construction / Demolition Construct Aircraft MX Fuel Cell Hangar 
11. Construction / Demolition Construct Aircraft Wash Rack 
12. Construction / Demolition Renovate F-35A Parking Apron 
13. Construction / Demolition Construct Squad Ops/AMU Hangar #4 
14. Aircraft TAFB Base Operations for the 4-Squadron F-35A Alternative - LTOs 
15. Aircraft TAFB Base Operations for the 4-Squadron F-35A Alternative - Closed 

Patterns 
16. Personnel Commuting Activities for the 4-Squadron F-35A Alternative at TAFB 
17. Heating Space and Water Heating Requirements 
18. Degreaser Solvent Usage 
19. Aircraft F-35A Airspace Operations - TAFB 
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Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Squad Ops/AMU Hangar #1 

 
- Activity Description: 

 Square Feet 
  
 Squad Ops/AMU Hangar #1 Total = 83,151 
 Maintenance Hangar 35,349 
 Squadron Operations 16,555 
 Aircraft Maintenance Unit 27,749 
 Covered Outdoor Storage 3,498 
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2021 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2021 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.647373  PM 2.5 0.099674 
SOx 0.005790  Pb 0.000000 
NOx 2.283309  NH3 0.002537 
CO 2.496001  CO2e 565.3 
PM 10 0.960767    
 
2.1  Site Grading Phase 
 
2.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 
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2.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 85000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 900 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
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LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
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VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.2  Trenching/Excavating Phase 
 
2.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
2.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1500 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
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2.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
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 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3  Building Construction Phase 
 
2.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
2.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 83151 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
2.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0845 0.0013 0.6033 0.3865 0.0228 0.0228 0.0076 128.82 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0293 0.0006 0.1458 0.2148 0.0056 0.0056 0.0026 54.462 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0362 0.0006 0.2977 0.2707 0.0130 0.0130 0.0032 61.074 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0280 0.0003 0.1634 0.1787 0.0088 0.0088 0.0025 25.665 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
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LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
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 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.4  Architectural Coatings Phase 
 
2.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
2.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 24000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
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LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
2.5  Paving Phase 
 
2.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
2.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 15000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 1 8 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
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 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
3.  Construction / Demolition 
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3.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Squad Ops/AMU Hangar #2 

 
- Activity Description: 

 SF 
  
 Squad Ops/AMU Hangar #2 Total = 78,006 
 Maintenance Hangar 35,349 
 Squadron Operations 16,555 
 Aircraft Maintenance Unit 22,604 
 Covered Outdoor Storage 3,498 
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.601572  PM 2.5 0.086706 
SOx 0.005747  Pb 0.000000 
NOx 2.101451  NH3 0.002467 
CO 2.473472  CO2e 560.6 
PM 10 0.895041    
 
3.1  Site Grading Phase 
 
3.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 80000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 800 
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- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
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3.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.2  Trenching/Excavating Phase 
 
3.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1200 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.3  Building Construction Phase 
 
3.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
3.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 78000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
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Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
3.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.3.4  Building Construction Phase Formula(s) 
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- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
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VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.4  Architectural Coatings Phase 
 
3.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 22000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.4.4  Architectural Coatings Phase Formula(s) 
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- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
3.5  Paving Phase 
 
3.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
3.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
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Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
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- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 

 

 
4.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
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- Activity Title: Construct Squad Ops/AMU Hangar #3 

 
- Activity Description: 

 SF 
  
 Squad Ops/AMU Hangar #3 Total = 78,006 
 Maintenance Hangar 35,349 
 Squadron Operations 16,555 
 Aircraft Maintenance Unit 22,604 
 Covered Outdoor Storage 3,498 
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.583561  PM 2.5 0.076134 
SOx 0.005747  Pb 0.000000 
NOx 1.955802  NH3 0.002467 
CO 2.463205  CO2e 560.5 
PM 10 0.884468    
 
4.1  Site Grading Phase 
 
4.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
4.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 80000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 800 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 
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Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
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 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.2  Trenching/Excavating Phase 
 
4.2.1  Trenching / Excavating Phase Timeline Assumptions 
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- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
4.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1200 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
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Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
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VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.3  Building Construction Phase 
 
4.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
4.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 78000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
4.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0320 0.0006 0.2612 0.2683 0.0103 0.0103 0.0028 61.065 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0242 0.0003 0.1487 0.1761 0.0067 0.0067 0.0021 25.657 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
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 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.4  Architectural Coatings Phase 
 
4.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
4.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 22000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
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 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
4.5  Paving Phase 
 
4.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
4.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
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 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
5.  Construction / Demolition 

 

 
5.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Maintenance Squadron Complex 

 
- Activity Description: 

 SF 
  
 Maintenance Squadron Complex Total = 105,605 
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 Maintenance Backshops 34,003 
 Maintenance HQ 5,005 
 AGE Maintenance Shop 11,496 
 AGE Covered Storage 18,105 
 Aircraft Parts/Spares Office 36,996 
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2021 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2021 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.645490  PM 2.5 0.093525 
SOx 0.005374  Pb 0.000000 
NOx 2.136997  NH3 0.002503 
CO 2.335644  CO2e 525.3 
PM 10 0.640173    
 
5.1  Site Grading Phase 
 
5.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 15 

 
5.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 110000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 1100 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 8 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 8 
Tractors/Loaders/Backhoes Composite 2 7 
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- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
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CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.2  Trenching/Excavating Phase 
 
5.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2021 
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- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
5.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1500 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 150 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 
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 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
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 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.3  Building Construction Phase 
 
5.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
5.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 105605 

 Height of Building (ft): 20 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
5.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0845 0.0013 0.6033 0.3865 0.0228 0.0228 0.0076 128.82 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0293 0.0006 0.1458 0.2148 0.0056 0.0056 0.0026 54.462 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0362 0.0006 0.2977 0.2707 0.0130 0.0130 0.0032 61.074 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0280 0.0003 0.1634 0.1787 0.0088 0.0088 0.0025 25.665 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
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VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.4  Architectural Coatings Phase 
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5.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
5.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 26000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
5.5  Paving Phase 
 
5.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
5.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
6.  Construction / Demolition 

 

 
6.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct F-35 AGE Facility 

 
- Activity Description: 

 F-35 AGE Facility 20,699 sf. 
 
- Activity Start Date 

 Start Month: 2 

 Start Month: 2021 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 
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 End Month: 2021 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.241391  PM 2.5 0.032288 
SOx 0.002372  Pb 0.000000 
NOx 0.801143  NH3 0.000815 
CO 0.973200  CO2e 230.4 
PM 10 0.082597    
 
6.1  Site Grading Phase 
 
6.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 2 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 5 

 
6.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 21000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 200 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
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 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.2  Trenching/Excavating Phase 
 
6.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
6.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 600 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 60 

 
- Trenching Default Settings 

 Default Settings Used: Yes 
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 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
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 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.3  Building Construction Phase 
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6.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 10 

 Number of Days: 0 

 
6.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 20699 

 Height of Building (ft): 20 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
6.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 
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Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0845 0.0013 0.6033 0.3865 0.0228 0.0228 0.0076 128.82 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0293 0.0006 0.1458 0.2148 0.0056 0.0056 0.0026 54.462 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.4  Architectural Coatings Phase 
 
6.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
6.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 9000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
6.5  Paving Phase 
 
6.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
6.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 2000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 
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 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
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 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
7.  Construction / Demolition 

 

 
7.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct F-35A Munitions Storage Facilities 

 
- Activity Description: 

 SF 
  
 F-35 Munitions Storage Total = 15,156 
 Conventional Munitions Maintenance Shop Facility 1,496 
 Conventional Munitions Maintenance Shop Pad 2,605 
 Munitions Storage Igloo (4) 4,435 
 Munitions Admin Facility 5,124 
 Air Support Equipment Shop/Storage Facility 1,496 
  
 
- Activity Start Date 

 Start Month: 4 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 11 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.186414  PM 2.5 0.022378 
SOx 0.001910  Pb 0.000000 
NOx 0.586934  NH3 0.000608 
CO 0.789482  CO2e 185.1 
PM 10 0.053483    
 
7.1  Site Grading Phase 
 
7.1.1  Site Grading Phase Timeline Assumptions 
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- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
7.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 16000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 160 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
7.2  Trenching/Excavating Phase 
 
7.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
7.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 500 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
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POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
7.3  Building Construction Phase 
 
7.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 8 

 Number of Days: 0 

 
7.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 
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 Building Category: Office or Industrial 
 Area of Building (ft2): 15156 

 Height of Building (ft): 15 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
7.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
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HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 
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VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
7.4  Architectural Coatings Phase 
 
7.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
7.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 7000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
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LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
7.5  Paving Phase 
 
7.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
7.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 1500 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 1 8 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
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 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
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8.  Construction / Demolition 

 

 
8.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Weapons Load Training Hangar 
 
- Activity Description: 

 The Weapons Load Training Hangar is a new 26,522 square foot facility. 
 
- Activity Start Date 

 Start Month: 3 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.425366  PM 2.5 0.054259 
SOx 0.004040  Pb 0.000000 
NOx 1.395881  NH3 0.001334 
CO 1.856141  CO2e 389.3 
PM 10 0.107421    
 
8.1  Site Grading Phase 
 
8.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
8.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 27000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 300 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
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 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.2  Trenching/Excavating Phase 
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8.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 15 

 
8.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 700 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 70 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 
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 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.3  Building Construction Phase 
 
8.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 10 

 Number of Days: 0 

 
8.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Commercial or Retail 
 Area of Building (ft2): 26522 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
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- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
8.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0320 0.0006 0.2612 0.2683 0.0103 0.0103 0.0028 61.065 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0242 0.0003 0.1487 0.1761 0.0067 0.0067 0.0021 25.657 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
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 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.32 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.32 / 1000):  Conversion Factor ft3 to trips (0.32 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.05 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.05 / 1000):  Conversion Factor ft3 to trips (0.05 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
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 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.4  Architectural Coatings Phase 
 
8.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
8.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 16000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
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 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
8.5  Paving Phase 
 
8.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
8.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 2500 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
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- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
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 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
9.  Construction / Demolition 

 

 
9.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct F-35A Flight Simulator Facility 

 
- Activity Description: 

 F-35A Flight Simulator Facility footprint of 32,496 square feet. 
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- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.410674  PM 2.5 0.072931 
SOx 0.004681  Pb 0.000000 
NOx 1.758203  NH3 0.001630 
CO 2.162002  CO2e 451.9 
PM 10 0.149975    
 
9.1  Site Grading Phase 
 
9.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 5 

 
9.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 33000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 300 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
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 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.2  Trenching/Excavating Phase 
 
9.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
9.2.2  Trenching / Excavating Phase Assumptions 
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- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 800 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 80 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
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HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.3  Building Construction Phase 
 
9.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
9.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 32496 

 Height of Building (ft): 15 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 
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 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
9.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
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 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.4  Architectural Coatings Phase 
 
9.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 
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- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
9.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 10000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
9.5  Paving Phase 
 
9.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
9.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 3000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.5.3  Paving Phase Emission Factor(s) 
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- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
10.  Construction / Demolition 

 

 
10.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Aircraft MX Fuel Cell Hangar 
 
- Activity Description: 

 Aircraft MX Fuel Cell Hangar of 29,525 sf. 
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.500659  PM 2.5 0.075232 
SOx 0.004866  Pb 0.000000 
NOx 1.815781  NH3 0.001770 
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CO 2.216533  CO2e 470.6 
PM 10 0.176162    
 
10.1  Site Grading Phase 
 
10.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
10.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 30000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 300 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
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 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.2  Trenching/Excavating Phase 
 
10.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
10.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 700 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 70 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
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- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 
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CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.3  Building Construction Phase 
 
10.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 
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- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
10.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 29525 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
10.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
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 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.4  Architectural Coatings Phase 
 
10.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
10.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 17000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
10.5  Paving Phase 
 
10.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 
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 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
10.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 3000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
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 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
11.  Construction / Demolition 

 

 
11.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Aircraft Wash Rack 

 
- Activity Description: 

 SF 
  
 Aircraft Wash Rack Total = 15,758 
 Aircraft Wash Rack, Open-Air 15,522 
 Wash Rack Equipment/Tool Shop 237 
  
 
- Activity Start Date 

 Start Month: 4 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 9 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.070711  PM 2.5 0.013462 
SOx 0.001343  Pb 0.000000 
NOx 0.375203  NH3 0.000444 
CO 0.562187  CO2e 130.1 
PM 10 0.014206    
 
11.1  Trenching/Excavating Phase 
 
11.1.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 
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 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
11.1.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 500 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
11.1.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.578 000.008 000.613 005.086 000.009 000.008  000.034 00391.932 
LDGT 000.823 000.010 001.060 008.566 000.010 000.009  000.034 00522.586 
HDGV 001.597 000.016 002.785 026.982 000.023 000.020  000.046 00814.010 
LDDV 000.216 000.004 000.307 004.001 000.006 000.006  000.008 00402.372 
LDDT 000.537 000.006 000.822 008.176 000.008 000.008  000.008 00626.077 
HDDV 000.762 000.015 007.639 002.810 000.395 000.363  000.028 01633.017 
MC 003.190 000.008 000.648 014.785 000.027 000.024  000.048 00392.026 
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11.1.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
11.2  Building Construction Phase 
 
11.2.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 6 

 Number of Days: 0 

 
11.2.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 15758 

 Height of Building (ft): 10 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
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11.2.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
11.2.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
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VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
11.3  Paving Phase 
 
11.3.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
11.3.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 5000 

 
- Paving Default Settings 

 Default Settings Used: Yes 
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 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
11.3.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.578 000.008 000.613 005.086 000.009 000.008  000.034 00391.932 
LDGT 000.823 000.010 001.060 008.566 000.010 000.009  000.034 00522.586 
HDGV 001.597 000.016 002.785 026.982 000.023 000.020  000.046 00814.010 
LDDV 000.216 000.004 000.307 004.001 000.006 000.006  000.008 00402.372 
LDDT 000.537 000.006 000.822 008.176 000.008 000.008  000.008 00626.077 
HDDV 000.762 000.015 007.639 002.810 000.395 000.363  000.028 01633.017 
MC 003.190 000.008 000.648 014.785 000.027 000.024  000.048 00392.026 
 
11.3.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
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 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
12.  Construction / Demolition 

 

 
12.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Renovate F-35A Parking Apron 

 
- Activity Description: 

 Repair existing concrete surface and infill with new concrete to create a Parking Apron of 659,020 sf for the F-
35As. 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 
- Activity Start Date 

 Start Month: 6 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 11 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.497988  PM 2.5 0.106845 
SOx 0.008539  Pb 0.000000 
NOx 2.688267  NH3 0.001439 
CO 2.614573  CO2e 854.0 
PM 10 16.496891    
 
12.1  Site Grading Phase 
 
12.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 3 

 Number of Days: 0 

 
12.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 494265 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 6102 

 
- Site Grading Default Settings 

 Default Settings Used: No 

 Average Day(s) worked per week: 5 

 
- Construction Exhaust 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Crawler Tractors Composite 2 8 
Graders Composite 1 4 
Off-Highway Trucks Composite 3 8 
Other Construction Equipment Composite 1 8 
Scrapers Composite 1 8 
Sweepers/Scrubbers Composite 1 4 
Tractors/Loaders/Backhoes Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 
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 Average Hauling Truck Round Trip Commute (mile): 20 

 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 

 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
12.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Crawler Tractors Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0931 0.0012 0.5745 0.5163 0.0310 0.0310 0.0084 114.22 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Off-Highway Trucks Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1303 0.0026 0.6573 0.5446 0.0215 0.0215 0.0117 260.37 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Sweepers/Scrubbers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0497 0.0009 0.2947 0.4867 0.0123 0.0123 0.0044 78.655 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
12.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
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 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
12.2  Trenching/Excavating Phase 
 
12.2.1  Trenching / Excavating Phase Timeline Assumptions 
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- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
12.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 164755 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 3051 

 
- Trenching Default Settings 

 Default Settings Used: No 

 Average Day(s) worked per week: 5 

 
- Construction Exhaust 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Trenchers Composite 1 4 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 

 Average Hauling Truck Round Trip Commute (mile): 20 

 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 

 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
12.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Crawler Tractors Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0931 0.0012 0.5745 0.5163 0.0310 0.0310 0.0084 114.22 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Off-Highway Trucks Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1303 0.0026 0.6573 0.5446 0.0215 0.0215 0.0117 260.37 
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Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Sweepers/Scrubbers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0497 0.0009 0.2947 0.4867 0.0123 0.0123 0.0044 78.655 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
12.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
12.3  Paving Phase 
 
12.3.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 3 

 Number of Days: 0 

 
12.3.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 659020 

 
- Paving Default Settings 

 Default Settings Used: No 

 Average Day(s) worked per week: 5 

 
- Construction Exhaust 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Off-Highway Trucks Composite 4 6 
Other General Industrial Equipmen Composite 1 8 
Pavers Composite 1 8 
Pumps Composite 1 6 
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Surfacing Equipment Composite 2 6 
Sweepers/Scrubbers Composite 1 4 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 

 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 

 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
12.3.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Crawler Tractors Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0931 0.0012 0.5745 0.5163 0.0310 0.0310 0.0084 114.22 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Off-Highway Trucks Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1303 0.0026 0.6573 0.5446 0.0215 0.0215 0.0117 260.37 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Sweepers/Scrubbers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0497 0.0009 0.2947 0.4867 0.0123 0.0123 0.0044 78.655 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
12.3.4  Paving Phase Formula(s) 
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- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
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13.  Construction / Demolition 

 

 
13.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Squad Ops/AMU Hangar #4 

 
- Activity Description: 

 SF 
  
 Squad Ops/AMU Hangar #4 Total = 78,006 
 Maintenance Hangar 35,349 
 Squadron Operations 16,555 
 Aircraft Maintenance Unit 22,604 
 Covered Outdoor Storage 3,498 
  
  
  
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2024 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2024 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.568305  PM 2.5 0.067533 
SOx 0.005747  Pb 0.000000 
NOx 1.828803  NH3 0.002467 
CO 2.455040  CO2e 560.5 
PM 10 0.875867    
 
13.1  Site Grading Phase 
 
13.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 
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13.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 80000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 800 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
13.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0714 0.0014 0.3708 0.5706 0.0167 0.0167 0.0064 132.90 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0461 0.0012 0.2243 0.3477 0.0079 0.0079 0.0041 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1747 0.0024 1.1695 0.6834 0.0454 0.0454 0.0157 239.47 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
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HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
13.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
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VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
13.2  Trenching/Excavating Phase 
 
13.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
13.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1200 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
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13.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0714 0.0014 0.3708 0.5706 0.0167 0.0167 0.0064 132.90 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0461 0.0012 0.2243 0.3477 0.0079 0.0079 0.0041 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1747 0.0024 1.1695 0.6834 0.0454 0.0454 0.0157 239.47 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
13.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
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 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
13.3  Building Construction Phase 
 
13.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
13.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 78000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 
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Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
13.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0715 0.0013 0.4600 0.3758 0.0161 0.0161 0.0064 128.78 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0246 0.0006 0.0973 0.2146 0.0029 0.0029 0.0022 54.451 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0303 0.0006 0.2464 0.2674 0.0091 0.0091 0.0027 61.061 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0227 0.0003 0.1427 0.1752 0.0059 0.0059 0.0020 25.653 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
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LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
13.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
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 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
13.4  Architectural Coatings Phase 
 
13.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
13.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 22000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
13.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
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HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
13.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
13.5  Paving Phase 
 
13.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
13.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 
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Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
13.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0714 0.0014 0.3708 0.5706 0.0167 0.0167 0.0064 132.90 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0461 0.0012 0.2243 0.3477 0.0079 0.0079 0.0041 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1747 0.0024 1.1695 0.6834 0.0454 0.0454 0.0157 239.47 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
13.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
14.  Aircraft 

 

 
14.1  General Information & Timeline Assumptions 
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- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: TAFB Base Operations for the 4-Squadron F-35A Alternative - LTOs 

 
- Activity Description: 

 Annual LTOs for 4 full Squadrons of F-35As - 50% AB Scenario.   LTO TIMs derived from noise analyses by 
AFCEC/CZTQ, except idle TIMs = ACAM defaults.  TIMS for trim tests = ACAM defaults, as noise analyses 
substantially overestimated this activity. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2028 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 29.551245  PM 2.5 38.537845 
SOx 27.173378  Pb 0.000000 
NOx 267.769263  NH3 0.000000 
CO 277.848223  CO2e 67258.7 
PM 10 42.203497    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.508369  PM 2.5 29.570637 
SOx 20.778611  Pb 0.000000 
NOx 176.393691  NH3 0.000000 
CO 225.246418  CO2e 61211.8 
PM 10 32.910905    
 
- Activity Emissions  [Test Cell part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.003386  PM 2.5 0.610762 
SOx 0.545014  Pb 0.000000 
NOx 7.813371  NH3 0.000000 
CO 1.646693  CO2e 1647.3 
PM 10 0.678535    
 
- Activity Emissions  [Aerospace Ground Equipment (AGE) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 29.039491  PM 2.5 8.356446 
SOx 5.849753  Pb 0.000000 
NOx 83.562202  NH3 0.000000 
CO 50.955112  CO2e 4399.6 
PM 10 8.614057    
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14.2  Aircraft & Engines 
 
14.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: F-35A 
 Engine Model: F135-PW-100 
 Primary Function: Combat 
 Aircraft has After burn: Yes 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
14.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Proprietary Information.  Contact Air Quality Subject Matter Expert for More Information regarding this 
engine's Emission Factors. 

 
14.3  Flight Operations 
 
14.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 96 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 16400 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0 
 Number of Annual Trim Test(s) per Aircraft: 12 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 18.81 
 Takeoff [Military] (mins): 0.44 
 Takeoff [After Burn] (mins): 0.19 
 Climb Out [Intermediate] (mins): 0.19 
 Approach [Approach] (mins): 2.18 
 Taxi/Idle In [Idle] (mins): 11.3 
 
Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 9 
 AfterBurn (mins): 3 
 
14.3.2  Flight Operations Formula(s) 
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- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
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 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
14.4  Auxiliary Power Unit (APU) 
 
14.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
14.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
14.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
14.5  Aircraft Engine Test Cell 
 
14.5.1  Aircraft Engine Test Cell Assumptions 
 
- Engine Test Cell 

 Total Number of Aircraft Engines Tested Annually: 96 

 
- Default Settings Used: Yes 

 
- Annual Run-ups / Test Durations 

 Annual Run-ups (Per Aircraft Engine): 1 (default) 
 Idle Duration (mins): 12 (default) 
 Approach Duration (mins): 27 (default) 
 Intermediate Duration (mins): 9 (default) 
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 Military Duration (mins): 9 (default) 
 After Burner Duration (mins): 3 (default) 
 
14.5.2  Aircraft Engine Test Cell Emission Factor(s) 
 
- See Aircraft & Engines Emission Factor(s) 

 
14.5.3  Aircraft Engine Test Cell Formula(s) 
 
- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONs) 

TestCellPSPOL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000 
 
 TestCellPSPOL:  Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Total Number of Engines (For All Aircraft) 
 ARU:  Annual Run-ups (Per Aircraft Engine) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Engine Test Cell Emissions per Year 

TestCell = TestCellPSIDLE + TestCellPSAPPROACH + TestCellPSINTERMEDIATE + TestCellPSMILITARY + 
TestCellPSAFTERBURN 
 
 TestCell:  Aircraft Engine Test Cell Emissions (TONs) 
 TestCellPSIDLE:  Aircraft Engine Test Cell Emissions for Idle Power Setting (TONs) 
 TestCellPSAPPROACH:  Aircraft Engine Test Cell Emissions for Approach Power Setting (TONs) 
 TestCellPSINTERMEDIATE:  Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONs) 
 TestCellPSMILITARY:  Aircraft Engine Test Cell Emissions for Military Power Setting (TONs) 
 TestCellPSAFTERBURN:  Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONs) 
 
14.6  Aerospace Ground Equipment (AGE) 
 
14.6.1  Aerospace Ground Equipment (AGE) Assumptions 
 
- Default Settings Used: Yes 

 
- AGE Usage 

 Number of Annual LTO (Landing and Take-off) cycles for AGE: 16400 
 
- Aerospace Ground Equipment (AGE) (default) 

Total Number of 

AGE 
Operation Hours 

for Each LTO 
Exempt 

Source? 
AGE Type Designation 

1 0.33 No Air Compressor MC-1A - 18.4hp 
1 1 No Bomb Lift MJ-1B 
1 0.33 No Generator Set A/M32A-86D 
1 0.5 No Heater H1 
1 0.5 No Hydraulic Test Stand MJ-2/TTU-228 - 130hp 
1 8 No Light Cart NF-2 
1 0.33 No Start Cart A/M32A-60A 

 
14.6.2  Aerospace Ground Equipment (AGE) Emission Factor(s) 
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- Aerospace Ground Equipment (AGE) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
MC-1A - 18.4hp 1.1 0.267 0.008 0.419 0.267 0.071 0.068 24.8 
MJ-1B 0.0 3.040 0.219 4.780 3.040 0.800 0.776 141.2 
A/M32A-86D 6.5 0.294 0.046 6.102 0.457 0.091 0.089 147.0 
H1 0.4 0.100 0.011 0.160 0.180 0.006 0.006 8.9 
MJ-2/TTU-228 - 130hp 7.4 0.195 0.053 3.396 0.794 0.089 0.086 168.8 
NF-2 0.0 0.010 0.043 0.110 0.080 0.010 0.010 22.1 
A/M32A-60A 0.0 0.270 0.306 1.820 5.480 0.211 0.205 221.1 
 
14.6.3  Aerospace Ground Equipment (AGE) Formula(s) 
 
- Aerospace Ground Equipment (AGE) Emissions per Year 

AGEPOL = AGE * OH * LTO * EFPOL / 2000 
 
 AGEPOL:  Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONs) 
 AGE:  Total Number of Aerospace Ground Equipment 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
 
15.  Aircraft 

 

 
15.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: TAFB Base Operations for the 4-Squadron F-35A Alternative - Closed Patterns 

 
- Activity Description: 

 F-35A Closed Patterns for 4 full Squadrons of F-35As. - TIMs derived from noise analyses by AFCEC/CZTQ. 
 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2028 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.014608  PM 2.5 3.668691 
SOx 3.212676  Pb 0.000000 
NOx 45.849377  NH3 0.000000 
CO 2.439084  CO2e 9710.1 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
PM 10 4.076287    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.014608  PM 2.5 3.668691 
SOx 3.212676  Pb 0.000000 
NOx 45.849377  NH3 0.000000 
CO 2.439084  CO2e 9710.1 
PM 10 4.076287    
 
15.2  Aircraft & Engines 
 
15.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: F-35A 
 Engine Model: F135-PW-100 
 Primary Function: Combat 
 Aircraft has After burn: Yes 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
15.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Proprietary Information.  Contact Air Quality Subject Matter Expert for More Information regarding this 
engine's Emission Factors. 

 
15.3  Flight Operations 
 
15.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 96 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 11786 
 Number of Annual Trim Test(s) per Aircraft: 0 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 0 
 Takeoff [Military] (mins): 0.64 
 Takeoff [After Burn] (mins): 0 
 Climb Out [Intermediate] (mins): 0.22 
 Approach [Approach] (mins): 2.21 
 Taxi/Idle In [Idle] (mins): 0 
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 9 
 AfterBurn (mins): 3 
 
15.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
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 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
15.4  Auxiliary Power Unit (APU) 
 
15.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: No 

 
- Auxiliary Power Unit (APU) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
15.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
15.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
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16.  Personnel 

 

 
16.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Commuting Activities for the 4-Squadron F-35A Alternative at TAFB 

 
- Activity Description: 

 The total personnel associated with this alternative is estimated to be 2,475 active duty (178 officers, 2,108 
enlisted, 17 DoD civilians, and 172 BOS personnel).  An additional 86 contractor support personnel would 
accompany the four squadrons of this alternative. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2028 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 5.739767  PM 2.5 0.087314 
SOx 0.038563  Pb 0.000000 
NOx 4.630538  NH3 0.354131 
CO 65.785276  CO2e 5903.5 
PM 10 0.102549    
 
16.2  Personnel Assumptions 
 
- Number of Personnel 

 Active Duty Personnel: 2458 

 Civilian Personnel: 17 

 Support Contractor Personnel: 86 

 Air National Guard (ANG) Personnel: 0 

 Reserve Personnel: 0 

 
- Default Settings Used: Yes 

 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 

 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
 Reserve Personnel: 4 Days Per Month (default) 
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16.3  Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 
 
16.4  Personnel Emission Factor(s) 
 
- On Road Vehicle Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
16.5  Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 

VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 

VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 

VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
17.  Heating 

 

 
17.1  General Information & Timeline Assumptions 
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- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Space and Water Heating Requirements 

 
- Activity Description: 

 For AMU Hangers #1-4, MX Squadron Complex, AGE Facility, Munitions Storage, Weapons Hanger, Flight 
Simulator Facility, and MX Fuel Cell Hanger.  Total square footage = 547,162.  Assumed half of this area to 
simulate both space and water heating needs. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2028 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.071842  PM 2.5 0.099273 
SOx 0.007837  Pb 0.000000 
NOx 1.306221  NH3 0.000000 
CO 1.097226  CO2e 1572.6 
PM 10 0.099273    
 
17.2  Heating Assumptions 
 
- Heating 

 Heating Calculation Type: Heat Energy Requirement Method 

 
- Heat Energy Requirement Method 

 Area of floorspace to be heated (ft2): 274581 

 Type of fuel: Natural Gas 

 Type of boiler/furnace: Commercial/Institutional (0.3 - 9.9 MMBtu/hr) 
 Heat Value  (MMBtu/ft3): 0.00105 

 Energy Intensity (MMBtu/ft2): 0.0999 

 
- Default Settings Used: Yes 

 
- Boiler/Furnace Usage 

 Operating Time Per Year (hours): 900 (default) 
 
17.3  Heating Emission Factor(s) 
 
- Heating Emission Factors (lb/1000000 scf) 

VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
5.5 0.6 100 84 7.6 7.6   120390 

 
17.4  Heating Formula(s) 
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- Heating Fuel Consumption ft3 per Year 

 FCHER= HA * EI / HV / 1000000 
 
 FCHER:  Fuel Consumption for Heat Energy Requirement Method 
 HA:  Area of floorspace to be heated (ft2) 
 EI:  Energy Intensity Requirement (MMBtu/ft2) 
 HV:  Heat Value (MMBTU/ft3) 
 1000000:  Conversion Factor 
 
- Heating Emissions per Year 

 HEPOL= FC * EFPOL / 2000 
 
 HEPOL:  Heating Emission Emissions (TONs) 
 FC:  Fuel Consumption 
 EFPOL:  Emission Factor for Pollutant 
 2000:  Conversion Factor pounds to tons 
 
 
18.  Degreaser 

 

 
18.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Solvent Usage 

 
- Activity Description: 

 Potential solvent usage for all maintenance activities. 
 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2028 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 1.302600  PM 2.5 0.000000 
SOx 0.000000  Pb 0.000000 
NOx 0.000000  NH3 0.000000 
CO 0.000000  CO2e 0.0 
PM 10 0.000000    
 
18.2  Degreaser Assumptions 
 
- Degreaser 

 Net solvent usage (total less recycle) (gallons/year): 400 
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- Default Settings Used: Yes 

 
- Degreaser Consumption 

 Solvent used: Mineral Spirits CAS#64475-85-0 (default) 
 Specific gravity of solvent: 0.78 (default) 
 Solvent VOC content (%): 100 (default) 
 Efficiency of control device (%): 0 (default) 
 
18.3  Degreaser Formula(s) 
 
- Degreaser Emissions per Year 

 DEVOC= (VOC / 100) * NS * SG * 8.35 * (1 - (CD / 100)) / 2000 
 
 DEVOC:  Degreaser VOC Emissions (TONs per Year) 
 VOC:  Solvent VOC content (%) 
 (VOC / 100):  Conversion Factor percent to decimal 
 NS:  Net solvent usage (total less recycle) (gallons/year) 
 SG:  Specific gravity of solvent 
 8.35:  Conversion Factor the density of water 
 CD:  Efficiency of control device (%) 
 (1 - (CD / 100)):  Conversion Factor percent to decimal (Not effected by control device) 
 2000:  Conversion Factor pounds to tons 
 
 
19.  Aircraft 

 

 
19.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: F-35A Airspace Operations - TAFB 

 
- Activity Description: 

 Tyndall-based F-35As would spend 211 hours per year in W-470 and 24 hours per year in W-151 at 90% ETR 
below 3k’ AGL (1.28% of total time - see EIS Table 2.2-6).  Missions flown over land do not include time at 
<3000 AGL. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2028 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.000000  PM 2.5 2.344495 
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SOx 2.389152  Pb 0.000000 
NOx 49.122755  NH3 0.000000 
CO 0.893141  CO2e 7221.0 
PM 10 2.612437    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.000000  PM 2.5 2.344495 
SOx 2.389152  Pb 0.000000 
NOx 49.122755  NH3 0.000000 
CO 0.893141  CO2e 7221.0 
PM 10 2.612437    
 
19.2  Aircraft & Engines 
 
19.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: F-35A 
 Engine Model: F135-PW-100 
 Primary Function: Combat 
 Aircraft has After burn: Yes 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
19.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Proprietary Information.  Contact Air Quality Subject Matter Expert for More Information regarding this 
engine's Emission Factors. 

 
19.3  Flight Operations 
 
19.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 96 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 1 
 Number of Annual Trim Test(s) per Aircraft: 0 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 0 
 Takeoff [Military] (mins): 14100 
 Takeoff [After Burn] (mins): 0 
 Climb Out [Intermediate] (mins): 0 
 Approach [Approach] (mins): 0 
 Taxi/Idle In [Idle] (mins): 0 
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 9 
 AfterBurn (mins): 3 
 
19.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
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 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
19.4  Auxiliary Power Unit (APU) 
 
19.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
19.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
19.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
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RECORD OF AIR ANALYSIS (ROAA) 

1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air Force 
Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact Analysis Process 
(EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  This report provides a 
summary of the ACAM analysis.

a. Action Location:

Base: TYNDALL AFB 
State: Florida 
County(s): Bay 
Regulatory Area(s): NOT IN A REGULATORY AREA 

b. Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg
AFB

c. Project Number/s (if applicable):

d. Projected Action Start Date: 1 / 2021

e. Action Description:

Locate an MQ-9 RPA Wing at Tyndall AFB Florida.  In addition to aircraft operations, this action include
construction activities at the base. 

f. Point of Contact:

Name: Chris Crabtree 
Title: Air Quality Meteorologist 
Organization: Leidos Corp. 
Email: crabtreec@leidos.com 
Phone Number: 805-566-6422

2. Air Impact Analysis:  Based on the attainment status at the action location, the requirements of the General
Conformity Rule are:

_____ applicable 
__X__ not applicable 

Total combined direct and indirect emissions associated with the action were estimated through ACAM on a 
calendar-year basis for the “worst-case” and “steady state” (net gain/loss upon action fully implemented) emissions.

“Air Quality Indicators” were used to provide an indication of the significance of potential impacts to air quality.  
These air quality indicators are EPA Prevention of Significant Deterioration Program (PSD) thresholds that are 
applied out of context to their intended use. Therefore, these indicators do not trigger a regulatory requirement; 
however, they provide a warning whether the action is potentially significant.  It is important to note that these 
indicators only provide a clue to the potential impacts to air quality.  Therefore, the worst-case year emissions were 
compared against the PSD Indicator and are summarized below.
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Analysis Summary: 

 
2021 

Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 
Threshold (ton/yr) Exceedance (Yes or No) 

NOT IN A REGULATORY AREA 
VOC 1.135 250 No 
NOx 2.377 250 No 
CO 2.531 250 No 
SOx 0.006 250 No 
PM 10 1.523 250 No 
PM 2.5 0.104 250 No 
Pb 0.000 250 No 
NH3 0.003 100 No 
CO2e 601.7   
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
 

2022 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 1.868 250 No 
NOx 5.035 250 No 
CO 5.677 250 No 
SOx 0.014 250 No 
PM 10 5.519 250 No 
PM 2.5 0.206 250 No 
Pb 0.000 250 No 
NH3 0.007 100 No 
CO2e 1401.8   
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
 

2023 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 
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Threshold (ton/yr) Exceedance (Yes or No) 

NOT IN A REGULATORY AREA 
VOC 0.510 250 No 
NOx 2.152 250 No 
CO 2.846 250 No 
SOx 0.007 250 No 
PM 10 0.205 250 No 
PM 2.5 0.082 250 No 
Pb 0.000 250 No 
NH3 0.003 100 No 
CO2e 642.4   
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
 

2024 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.800 250 No 
NOx 1.703 250 No 
CO 2.282 250 No 
SOx 0.005 250 No 
PM 10 0.510 250 No 
PM 2.5 0.063 250 No 
Pb 0.000 250 No 
NH3 0.002 100 No 
CO2e 513.9   
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
 

2025 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
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SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
NOT IN A REGULATORY AREA 
VOC 8.280 250 No 
NOx 8.699 250 No 
CO 53.969 250 No 
SOx 0.410 250 No 
PM 10 0.861 250 No 
PM 2.5 0.781 250 No 
Pb 0.000 250 No 
NH3 0.268 100 No 
CO2e 7372.1   
 

2026 - (Steady State) 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
NOT IN A REGULATORY AREA 
VOC 8.280 250 No 
NOx 8.699 250 No 
CO 53.969 250 No 
SOx 0.410 250 No 
PM 10 0.861 250 No 
PM 2.5 0.781 250 No 
Pb 0.000 250 No 
NH3 0.268 100 No 
CO2e 7372.1   
 
 None of estimated emissions associated with this action are above the PSD indicators, indicating no significant 

impact to air quality; therefore, no further air assessment is needed. 
 
 
 
___________________________________________________________ __________________ 
 Chris Crabtree, Air Quality Meteorologist DATE 
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1. General Information 

 

 
- Action Location 

 Base: TYNDALL AFB 
 State: Florida 
 County(s): Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg 

AFB 

 
- Project Number/s (if applicable):  

 
- Projected Action Start Date: 1 / 2021 

 
- Action Purpose and Need: 

 To ensure implementation of ACC objectives to efficiently and effectively maintain combat capability and 
mission readiness. 

 
- Action Description: 

 Locate an MQ-9 RPA Wing at Tyndall AFB Florida.  In addition to aircraft operations, this action include 
construction activities at the base. 

 
- Point of Contact 

 Name: Chris Crabtree 
 Title: Air Quality Meteorologist 
 Organization: Leidos Corp. 
 Email: crabtreec@leidos.com 
 Phone Number: 805-566-6422 
 
- Activity List: 

Activity Type Activity Title 

2. Construction / Demolition Construct Operations Complex for MQ-9 
3. Construction / Demolition Construct Maintenance Complex for MQ-9 - Option 1 
4. Construction / Demolition Ground Data Terminal Foundations and Towers for MQ-9 
5. Construction / Demolition Construct Fitness Center for MQ-9 
6. Construction / Demolition Construct Airmen Dormitory for MQ-9 
7. Construction / Demolition Install Infrastructure and Communication Conduit Extensions - Maintenance 

Complex Option 2 
8. Construction / Demolition Construct Maintenance Complex for MQ-9 Option 2 - Additional Items not 

part of Option 1 
9. Construction / Demolition Construct Child Development Center 
10. Construction / Demolition Construct Munitions Storage Buildings 
11. Aircraft TAFB MQ-9 Base Operations - LTOs 
12. Aircraft TAFB MQ-9 Base Operations - Closed Patterns 
13. Personnel Personnel Commuting Activities 
14. Heating Space and Water Heating Requirements 
15. Degreaser Solvent Usage 
 
Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
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2.  Construction / Demolition 

 

 
2.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Operations Complex for MQ-9 

 
- Activity Description: 

 The Operations Complex includes the Wing HQ, Operations Group HQ, OSS, and two Attack Squadrons, 
utilities, and associated parking lot. Two optional sites for the Consolidated Operations Complex - Option 1 (42 
acres) and Option 2 (52 acres).  ~130,000 sf of building construction, plus a new Parking Area for up to 420 
vehicles of 138,600 sf. 

  
 Two generators (with fencing) would be needed to support the Attack Squadrons and SOC.  Four 50-foot by 50-

foot concrete pads would be constructed on the exterior to the building to support four satellite communications 
antennas with a supporting generator (with fencing). 

 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2021 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2021 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 1.135421  PM 2.5 0.103845 
SOx 0.006111  Pb 0.000000 
NOx 2.377120  NH3 0.003341 
CO 2.531110  CO2e 601.7 
PM 10 1.522697    
 
2.1  Site Grading Phase 
 
2.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 15 

 
2.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 268000 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 3000 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 8 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 8 
Tractors/Loaders/Backhoes Composite 2 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
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MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
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 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.2  Trenching/Excavating Phase 
 
2.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
2.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 10000 

 Amount of Material to be Hauled On-Site (yd3): 2000 

 Amount of Material to be Hauled Off-Site (yd3): 2000 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 
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 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3  Building Construction Phase 
 
2.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
2.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 130000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
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Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
2.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0845 0.0013 0.6033 0.3865 0.0228 0.0228 0.0076 128.82 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0293 0.0006 0.1458 0.2148 0.0056 0.0056 0.0026 54.462 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0362 0.0006 0.2977 0.2707 0.0130 0.0130 0.0032 61.074 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0280 0.0003 0.1634 0.1787 0.0088 0.0088 0.0025 25.665 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
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2.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
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 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.4  Architectural Coatings Phase 
 
2.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
2.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 65000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
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2.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
2.5  Paving Phase 
 
2.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
2.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 138600 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
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Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
2.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
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 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
3.  Construction / Demolition 

 

 
3.1  General Information & Timeline Assumptions 
 
- Activity Location 
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 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Maintenance Complex for MQ-9 - Option 1 

 
- Activity Description: 

 Includes Maintenance Group HQ, Aircraft Maintenance Squadron, AMU, Aircraft Maintenance 
Communications Unit, LR Attack Squadron, utilities, and associated parking lot.  LR Squadron requirements 
include constructing a new 20,000-square foot facility located on the flight line.  Two MGCSs would be placed 
on an exterior 70-foot 

 by 70-foot concrete pad with up to four ECUs and up to three generators (with fencing).  ~365,000 sf new 
buildings, plus a parking lot for up to 330 vehicles = 108,900 sf. 

  
 Option 1 would be on the south side of the existing Primary Runway, toward the eastern end of the airfield and 

Option 2 would be on the west side of the Alternate Runway in the eastern portion of the base.  Option 2 would 
require construction of a new Base Entry Control Gate and roadway - see additional construction module for 
MxC Option 2. 

 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 1.343049  PM 2.5 0.109007 
SOx 0.007573  Pb 0.000000 
NOx 2.675309  NH3 0.005238 
CO 2.699517  CO2e 760.4 
PM 10 4.924834    
 
3.1  Site Grading Phase 
 
3.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 473900 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 5000 
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- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 1 8 
Graders Composite 1 8 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 8 
Scrapers Composite 2 8 
Tractors/Loaders/Backhoes Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Excavators Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0648 0.0013 0.3170 0.5103 0.0136 0.0136 0.0058 119.72 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
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LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
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VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.2  Trenching/Excavating Phase 
 
3.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 10000 

 Amount of Material to be Hauled On-Site (yd3): 100 

 Amount of Material to be Hauled Off-Site (yd3): 200 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
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3.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Excavators Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0648 0.0013 0.3170 0.5103 0.0136 0.0136 0.0058 119.72 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
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- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.3  Building Construction Phase 
 
3.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 10 

 Number of Days: 0 

 
3.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 300000 
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 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 7 
Forklifts Composite 2 7 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
3.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
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 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.4  Architectural Coatings Phase 
 
3.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
3.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 80000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.4.3  Architectural Coatings Phase Emission Factor(s) 
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- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
3.5  Paving Phase 
 
3.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 8 

 
3.5.2  Paving Phase Assumptions 
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- General Paving Information 

 Paving Area (ft2): 108900 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Excavators Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0648 0.0013 0.3170 0.5103 0.0136 0.0136 0.0058 119.72 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
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LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
3.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
4.  Construction / Demolition 

 

 
4.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Ground Data Terminal Foundations and Towers for MQ-9 

 
- Activity Description: 

 Up to seven Ground Data Terminal foundations and towers would be required for each option of the 
Maintenance Complex, and would consist of 12-foot by 12-foot concrete pads, with towers up to 60 feet tall. In 
order to perform maintenance on the Ground Data Terminals, a 12-foot wide one lane Access Road (unpaved) 
connecting them would be built. 

 
- Activity Start Date 

 Start Month: 5 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 8 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.060050  PM 2.5 0.014978 
SOx 0.001168  Pb 0.000000 
NOx 0.385816  NH3 0.000881 
CO 0.427636  CO2e 117.1 
PM 10 0.035510    
 
4.1  Site Grading Phase 
 
4.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2023 
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- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
4.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 20000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 200 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
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 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.2  Trenching/Excavating Phase 
 
4.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
4.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 560 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
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 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.3  Building Construction Phase 
 
4.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
4.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 50000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
4.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0320 0.0006 0.2612 0.2683 0.0103 0.0103 0.0028 61.065 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0242 0.0003 0.1487 0.1761 0.0067 0.0067 0.0021 25.657 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 
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 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
4.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
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 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
5.  Construction / Demolition 

 

 
5.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Fitness Center for MQ-9 

 
- Activity Description: 

 Either option of the Fitness Center would be a new building up to 28,000 square feet and parking area (10,000 
sf). 

 
- Activity Start Date 

 Start Month: 4 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.322942  PM 2.5 0.049780 
SOx 0.003679  Pb 0.000000 
NOx 1.276593  NH3 0.001283 
CO 1.682838  CO2e 355.2 
PM 10 0.142582    
 
5.1  Site Grading Phase 
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5.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 7 

 
5.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 40000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 200 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
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Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
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 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.2  Trenching/Excavating Phase 
 
5.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
5.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 250 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
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- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
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 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.3  Building Construction Phase 
 
5.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 9 

 Number of Days: 0 

 
5.3.2  Building Construction Phase Assumptions 
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- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 28000 

 Height of Building (ft): 15 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
5.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0320 0.0006 0.2612 0.2683 0.0103 0.0103 0.0028 61.065 
Tractors/Loaders/Backhoes Composite 
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 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0242 0.0003 0.1487 0.1761 0.0067 0.0067 0.0021 25.657 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
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VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.4  Architectural Coatings Phase 
 
5.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
5.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 9000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
5.5  Paving Phase 
 
5.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 
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 Number of Days: 5 

 
5.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
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LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
5.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
6.  Construction / Demolition 

 

 
6.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Airmen Dormitory for MQ-9 

 
- Activity Description: 

 A new 95,626 square foot building and parking area for up to 120 vehicles (39,600 sf). 
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2024 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2024 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.800234  PM 2.5 0.063016 
SOx 0.005265  Pb 0.000000 
NOx 1.703249  NH3 0.002416 
CO 2.281704  CO2e 513.9 
PM 10 0.510336    
 
6.1  Site Grading Phase 
 
6.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
6.1.2  Site Grading Phase Assumptions 
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- General Site Grading Information 

 Area of Site to be Graded (ft2): 135226 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 1400 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 8 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 8 
Tractors/Loaders/Backhoes Composite 2 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0714 0.0014 0.3708 0.5706 0.0167 0.0167 0.0064 132.90 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0461 0.0012 0.2243 0.3477 0.0079 0.0079 0.0041 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1747 0.0024 1.1695 0.6834 0.0454 0.0454 0.0157 239.47 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
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LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.2  Trenching/Excavating Phase 
 
6.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
6.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.2.3  Trenching / Excavating Phase Emission Factor(s) 
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- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0714 0.0014 0.3708 0.5706 0.0167 0.0167 0.0064 132.90 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0461 0.0012 0.2243 0.3477 0.0079 0.0079 0.0041 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1747 0.0024 1.1695 0.6834 0.0454 0.0454 0.0157 239.47 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
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VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.3  Building Construction Phase 
 
6.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
6.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 95626 

 Height of Building (ft): 20 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
6.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0715 0.0013 0.4600 0.3758 0.0161 0.0161 0.0064 128.78 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0246 0.0006 0.0973 0.2146 0.0029 0.0029 0.0022 54.451 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0303 0.0006 0.2464 0.2674 0.0091 0.0091 0.0027 61.061 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0227 0.0003 0.1427 0.1752 0.0059 0.0059 0.0020 25.653 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
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MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
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 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.4  Architectural Coatings Phase 
 
6.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
6.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 44000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
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6.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
6.5  Paving Phase 
 
6.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 6 

 
6.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 39600 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 
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Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 1 8 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0714 0.0014 0.3708 0.5706 0.0167 0.0167 0.0064 132.90 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0461 0.0012 0.2243 0.3477 0.0079 0.0079 0.0041 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1747 0.0024 1.1695 0.6834 0.0454 0.0454 0.0157 239.47 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
6.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
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 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
7.  Construction / Demolition 

 

 
7.1  General Information & Timeline Assumptions 
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- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Install Infrastructure and Communication Conduit Extensions - Maintenance Complex Option 2 

 
- Activity Description: 

 Install power, base communication, water, and wastewater lines to Maintenance Complex site on Alternate 
Runway.  A combination of existing conduit and over 31,000 feet of new conduit would be required to support 
the Maintenance Complex. 

 
- Activity Start Date 

 Start Month: 7 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 9 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.046227  PM 2.5 0.009906 
SOx 0.000870  Pb 0.000000 
NOx 0.254670  NH3 0.000244 
CO 0.343727  CO2e 83.7 
PM 10 0.318338    
 
7.1  Trenching/Excavating Phase 
 
7.1.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
7.1.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 31000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 
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Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
7.1.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.578 000.008 000.613 005.086 000.009 000.008  000.034 00391.932 
LDGT 000.823 000.010 001.060 008.566 000.010 000.009  000.034 00522.586 
HDGV 001.597 000.016 002.785 026.982 000.023 000.020  000.046 00814.010 
LDDV 000.216 000.004 000.307 004.001 000.006 000.006  000.008 00402.372 
LDDT 000.537 000.006 000.822 008.176 000.008 000.008  000.008 00626.077 
HDDV 000.762 000.015 007.639 002.810 000.395 000.363  000.028 01633.017 
MC 003.190 000.008 000.648 014.785 000.027 000.024  000.048 00392.026 
 
7.1.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 
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VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
7.2  Building Construction Phase 
 
7.2.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
7.2.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 10000 

 Height of Building (ft): 15 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
7.2.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
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HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
7.2.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
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 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
8.  Construction / Demolition 

 

 
8.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Maintenance Complex for MQ-9 Option 2 - Additional Items not part of Option 1 

 
- Activity Description: 

 New gate and roadway. 
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 6 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.048855  PM 2.5 0.010230 
SOx 0.000771  Pb 0.000000 
NOx 0.252687  NH3 0.000257 
CO 0.329613  CO2e 75.0 
PM 10 0.024954    
 
8.1  Site Grading Phase 
 
8.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 
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- Phase Duration 

 Number of Month: 0 

 Number of Days: 2 

 
8.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 16000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Site Grading Default Settings 

 Default Settings Used: No 

 Average Day(s) worked per week: 5 

 
- Construction Exhaust 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 8 
Off-Highway Trucks Composite 1 6 
Other Construction Equipment Composite 1 8 
Plate Compactors Composite 1 4 
Rubber Tired Dozers Composite 1 8 
Tractors/Loaders/Backhoes Composite 2 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 

 Average Hauling Truck Round Trip Commute (mile): 20 

 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 

 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Off-Highway Trucks Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1303 0.0026 0.6573 0.5446 0.0215 0.0215 0.0117 260.37 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Plate Compactors Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0050 0.0001 0.0314 0.0263 0.0012 0.0012 0.0004 4.3251 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.2  Building Construction Phase 
 
8.2.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 3 

 Number of Days: 0 

 
8.2.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 1000 

 Height of Building (ft): 12 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
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- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
8.2.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.2.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
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- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.3  Paving Phase 
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8.3.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 2 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 8 

 
8.3.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 130000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.3.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Off-Highway Trucks Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1303 0.0026 0.6573 0.5446 0.0215 0.0215 0.0117 260.37 
Other Construction Equipment Composite 
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 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Plate Compactors Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0050 0.0001 0.0314 0.0263 0.0012 0.0012 0.0004 4.3251 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
8.3.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 
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VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
9.  Construction / Demolition 

 

 
9.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Child Development Center 
 
- Activity Description: 

 The CDC is a new 44,000-square foot facility. 
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.429486  PM 2.5 0.076686 
SOx 0.005015  Pb 0.000000 
NOx 1.852769  NH3 0.001558 
CO 2.303914  CO2e 482.7 
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PM 10 0.250740    
 
9.1  Site Grading Phase 
 
9.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
9.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 50000 

 Amount of Material to be Hauled On-Site (yd3): 100 

 Amount of Material to be Hauled Off-Site (yd3): 300 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.2  Trenching/Excavating Phase 
 
9.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
9.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
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- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
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 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.3  Building Construction Phase 
 
9.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 
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 Number of Month: 12 

 Number of Days: 0 

 
9.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Commercial or Retail 
 Area of Building (ft2): 44000 

 Height of Building (ft): 12 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
9.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
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Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.32 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.32 / 1000):  Conversion Factor ft3 to trips (0.32 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
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 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.05 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.05 / 1000):  Conversion Factor ft3 to trips (0.05 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
9.4  Architectural Coatings Phase 
 
9.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 11 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
9.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 10000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
9.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
9.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
10.  Construction / Demolition 

 

 
10.1  General Information & Timeline Assumptions 
 
- Activity Location 
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 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Munitions Storage Buildings 

 
- Activity Description: 

 Two 2,160-square foot munitions storage buildings would be built within the existing Munitions 
 Storage Area. 
 
- Activity Start Date 

 Start Month: 4 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 11 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.127328  PM 2.5 0.017321 
SOx 0.001759  Pb 0.000000 
NOx 0.489812  NH3 0.000500 
CO 0.735533  CO2e 170.1 
PM 10 0.026816    
 
10.1  Site Grading Phase 
 
10.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
10.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 5000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
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Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
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- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.2  Trenching/Excavating Phase 
 
10.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 
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 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 3 

 
10.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 200 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
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- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
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 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.3  Building Construction Phase 
 
10.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 8 

 Number of Days: 0 

 
10.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 5000 

 Height of Building (ft): 12 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
10.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
10.4  Architectural Coatings Phase 
 
10.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 
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- Phase Duration 

 Number of Month: 0 

 Number of Days: 14 

 
10.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 3000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
10.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
10.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
11.  Aircraft 

 

 
11.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: TAFB MQ-9 Base Operations - LTOs 

 
- Activity Description: 

 MQ-9 Annual LTOs - TIMs values derived from noise analysis by AFCEC/CZTQ, except idle = ACAM 
defaults + minor addition from noise data.  TIMs for trim tests from noise data. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 3.172956  PM 2.5 0.453740 
SOx 0.280950  Pb 0.000000 
NOx 2.727032  NH3 0.000000 
CO 2.668893  CO2e 849.2 
PM 10 0.504959    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 3.147236  PM 2.5 0.447479 
SOx 0.277254  Pb 0.000000 
NOx 2.690554  NH3 0.000000 
CO 2.641403  CO2e 838.0 
PM 10 0.497993    
 
- Activity Emissions  [Test Cell part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.025720  PM 2.5 0.006261 
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SOx 0.003696  Pb 0.000000 
NOx 0.036478  NH3 0.000000 
CO 0.027489  CO2e 11.2 
PM 10 0.006966    
 
- Activity Emissions  [Aerospace Ground Equipment (AGE) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.000000  PM 2.5 0.000000 
SOx 0.000000  Pb 0.000000 
NOx 0.000000  NH3 0.000000 
CO 0.000000  CO2e 0.0 
PM 10 0.000000    
 
11.2  Aircraft & Engines 
 
11.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: MQ-9 
 Engine Model: TPE-331 
 Primary Function: Unmanned Aerial Vehicle 
 Aircraft has After burn: No 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
11.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
Idle 112.00 90.97 1.07 2.86 61.52 2.68 2.41 3234 
Approach 250.00 0.74 1.07 9.92 6.96 2.40 2.16 3234 
Intermediate 409.00 0.17 1.07 11.86 0.98 1.47 1.32 3234 
Military 458.00 0.13 1.07 12.36 0.76 1.75 1.57 3234 
After Burn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3234 
 
11.3  Flight Operations 
 
11.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 24 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2820 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0 
 Number of Annual Trim Test(s) per Aircraft: 12 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 6.8 
 Takeoff [Military] (mins): 5.7 
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 Takeoff [After Burn] (mins): 0 
 Climb Out [Intermediate] (mins): 8.58 
 Approach [Approach] (mins): 7.36 
 Taxi/Idle In [Idle] (mins): 4.83 
 
Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 12 
 AfterBurn (mins): 0 
 
11.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 
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AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
11.4  Auxiliary Power Unit (APU) 
 
11.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
11.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
11.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
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 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
11.5  Aircraft Engine Test Cell 
 
11.5.1  Aircraft Engine Test Cell Assumptions 
 
- Engine Test Cell 

 Total Number of Aircraft Engines Tested Annually: 24 

 
- Default Settings Used: Yes 

 
- Annual Run-ups / Test Durations 

 Annual Run-ups (Per Aircraft Engine): 1 (default) 
 Idle Duration (mins): 12 (default) 
 Approach Duration (mins): 27 (default) 
 Intermediate Duration (mins): 9 (default) 
 Military Duration (mins): 12 (default) 
 After Burner Duration (mins): 0 (default) 
 
11.5.2  Aircraft Engine Test Cell Emission Factor(s) 
 
- See Aircraft & Engines Emission Factor(s) 

 
11.5.3  Aircraft Engine Test Cell Formula(s) 
 
- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONs) 

TestCellPSPOL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000 
 
 TestCellPSPOL:  Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Total Number of Engines (For All Aircraft) 
 ARU:  Annual Run-ups (Per Aircraft Engine) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Engine Test Cell Emissions per Year 

TestCell = TestCellPSIDLE + TestCellPSAPPROACH + TestCellPSINTERMEDIATE + TestCellPSMILITARY + 
TestCellPSAFTERBURN 
 
 TestCell:  Aircraft Engine Test Cell Emissions (TONs) 
 TestCellPSIDLE:  Aircraft Engine Test Cell Emissions for Idle Power Setting (TONs) 
 TestCellPSAPPROACH:  Aircraft Engine Test Cell Emissions for Approach Power Setting (TONs) 
 TestCellPSINTERMEDIATE:  Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONs) 
 TestCellPSMILITARY:  Aircraft Engine Test Cell Emissions for Military Power Setting (TONs) 
 TestCellPSAFTERBURN:  Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONs) 
 
11.6  Aerospace Ground Equipment (AGE) 
 
11.6.1  Aerospace Ground Equipment (AGE) Assumptions 
 
- Default Settings Used: Yes 
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- AGE Usage 

 Number of Annual LTO (Landing and Take-off) cycles for AGE: 2820 
 
- Aerospace Ground Equipment (AGE) (default) 

Total Number of 

AGE 
Operation Hours 

for Each LTO 
Exempt 

Source? 
AGE Type Designation 

 
11.6.2  Aerospace Ground Equipment (AGE) Emission Factor(s) 
 
- Aerospace Ground Equipment (AGE) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
11.6.3  Aerospace Ground Equipment (AGE) Formula(s) 
 
- Aerospace Ground Equipment (AGE) Emissions per Year 

AGEPOL = AGE * OH * LTO * EFPOL / 2000 
 
 AGEPOL:  Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONs) 
 AGE:  Total Number of Aerospace Ground Equipment 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
 
12.  Aircraft 

 

 
12.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: TAFB MQ-9 Base Operations - Closed Patterns 

 
- Activity Description: 

 MQ-9 Closed Patterns.  TIMs values derived from noise analysis by AFCEC/CZTQ. 
 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.027147  PM 2.5 0.149465 
SOx 0.091280  Pb 0.000000 
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NOx 0.990190  NH3 0.000000 
CO 0.228033  CO2e 275.9 
PM 10 0.166400    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.027147  PM 2.5 0.149465 
SOx 0.091280  Pb 0.000000 
NOx 0.990190  NH3 0.000000 
CO 0.228033  CO2e 275.9 
PM 10 0.166400    
 
12.2  Aircraft & Engines 
 
12.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: MQ-9 
 Engine Model: TPE-331 
 Primary Function: Unmanned Aerial Vehicle 
 Aircraft has After burn: No 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
12.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
Idle 112.00 90.97 1.07 2.86 61.52 2.68 2.41 3234 
Approach 250.00 0.74 1.07 9.92 6.96 2.40 2.16 3234 
Intermediate 409.00 0.17 1.07 11.86 0.98 1.47 1.32 3234 
Military 458.00 0.13 1.07 12.36 0.76 1.75 1.57 3234 
After Burn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3234 
 
12.3  Flight Operations 
 
12.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 24 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 11281 
 Number of Annual Trim Test(s) per Aircraft: 0 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 1.5 
 Takeoff [Military] (mins): 1.37 
 Takeoff [After Burn] (mins): 0 
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 Climb Out [Intermediate] (mins): 0 
 Approach [Approach] (mins): 1.12 
 Taxi/Idle In [Idle] (mins): 0 
 
Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 12 
 AfterBurn (mins): 0 
 
12.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
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 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
12.4  Auxiliary Power Unit (APU) 
 
12.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
12.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
12.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
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 2000:  Conversion Factor pounds to tons 
 
 
13.  Personnel 

 

 
13.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Personnel Commuting Activities 

 
- Activity Description: 

 The beddown of a new MQ-9 Wing would bring an estimated 1,940 additional personnel to the selected base.  
The additional personnel would include 1,500 active duty USAF (300 officers and 1,200 enlisted) personnel, 
300 DoD civilians, and an estimated 100 BOS personnel who would provide engineering, contracting, and other 
base support for the new MQ 9 Wing.  An estimated 40 contractor personnel would be expected to accompany 
the MQ-9 Wing to provide system support. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 4.347969  PM 2.5 0.066142 
SOx 0.029212  Pb 0.000000 
NOx 3.507709  NH3 0.268260 
CO 49.833438  CO2e 4472.0 
PM 10 0.077683    
 
13.2  Personnel Assumptions 
 
- Number of Personnel 

 Active Duty Personnel: 1600 

 Civilian Personnel: 300 

 Support Contractor Personnel: 40 

 Air National Guard (ANG) Personnel: 0 

 Reserve Personnel: 0 

 
- Default Settings Used: Yes 

 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 

 Active Duty Personnel: 5 Days Per Week (default) 
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 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
 Reserve Personnel: 4 Days Per Month (default) 
 
13.3  Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 
 
13.4  Personnel Emission Factor(s) 
 
- On Road Vehicle Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.282 000.002 000.207 003.392 000.006 000.005  000.023 00341.791 
LDGT 000.376 000.003 000.373 004.889 000.007 000.006  000.024 00439.705 
HDGV 000.832 000.005 000.964 016.217 000.016 000.014  000.046 00814.851 
LDDV 000.084 000.003 000.127 002.822 000.004 000.004  000.008 00334.379 
LDDT 000.227 000.004 000.365 004.850 000.007 000.006  000.008 00473.628 
HDDV 000.423 000.014 004.175 001.653 000.176 000.162  000.028 01559.331 
MC 003.040 000.003 000.626 013.017 000.026 000.023  000.052 00392.775 
 
13.5  Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 

VMTP = NP * WD * AC 
 
 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 

VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 

VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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14.  Heating 

 

 
14.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Space and Water Heating Requirements 

 
- Activity Description: 

 For the Ops Complex, MX Complex, Airman's Dormitory, Fitness Center, Childs Development Center, and 
Munitions Storage.  Total square footage = 619,900.  Used 50% of this area to simulate both space and water 
heating needs. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.081096  PM 2.5 0.112060 
SOx 0.008847  Pb 0.000000 
NOx 1.474476  NH3 0.000000 
CO 1.238560  CO2e 1775.1 
PM 10 0.112060    
 
14.2  Heating Assumptions 
 
- Heating 

 Heating Calculation Type: Heat Energy Requirement Method 

 
- Heat Energy Requirement Method 

 Area of floorspace to be heated (ft2): 309950 

 Type of fuel: Natural Gas 

 Type of boiler/furnace: Commercial/Institutional (0.3 - 9.9 MMBtu/hr) 
 Heat Value  (MMBtu/ft3): 0.00105 

 Energy Intensity (MMBtu/ft2): 0.0999 

 
- Default Settings Used: Yes 

 
- Boiler/Furnace Usage 

 Operating Time Per Year (hours): 900 (default) 
 
14.3  Heating Emission Factor(s) 
 
- Heating Emission Factors (lb/1000000 scf) 
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VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
5.5 0.6 100 84 7.6 7.6   120390 

 
14.4  Heating Formula(s) 
 
- Heating Fuel Consumption ft3 per Year 

 FCHER= HA * EI / HV / 1000000 
 
 FCHER:  Fuel Consumption for Heat Energy Requirement Method 
 HA:  Area of floorspace to be heated (ft2) 
 EI:  Energy Intensity Requirement (MMBtu/ft2) 
 HV:  Heat Value (MMBTU/ft3) 
 1000000:  Conversion Factor 
 
- Heating Emissions per Year 

 HEPOL= FC * EFPOL / 2000 
 
 HEPOL:  Heating Emission Emissions (TONs) 
 FC:  Fuel Consumption 
 EFPOL:  Emission Factor for Pollutant 
 2000:  Conversion Factor pounds to tons 
 
 
15.  Degreaser 

 

 
15.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Solvent Usage 

 
- Activity Description: 

 Potential solvent usage for the Maintenance Complex. 
 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.651300  PM 2.5 0.000000 
SOx 0.000000  Pb 0.000000 
NOx 0.000000  NH3 0.000000 
CO 0.000000  CO2e 0.0 
PM 10 0.000000    
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15.2  Degreaser Assumptions 
 
- Degreaser 

 Net solvent usage (total less recycle) (gallons/year): 200 

 
- Default Settings Used: Yes 

 
- Degreaser Consumption 

 Solvent used: Mineral Spirits CAS#64475-85-0 (default) 
 Specific gravity of solvent: 0.78 (default) 
 Solvent VOC content (%): 100 (default) 
 Efficiency of control device (%): 0 (default) 
 
15.3  Degreaser Formula(s) 
 
- Degreaser Emissions per Year 

 DEVOC= (VOC / 100) * NS * SG * 8.35 * (1 - (CD / 100)) / 2000 
 
 DEVOC:  Degreaser VOC Emissions (TONs per Year) 
 VOC:  Solvent VOC content (%) 
 (VOC / 100):  Conversion Factor percent to decimal 
 NS:  Net solvent usage (total less recycle) (gallons/year) 
 SG:  Specific gravity of solvent 
 8.35:  Conversion Factor the density of water 
 CD:  Efficiency of control device (%) 
 (1 - (CD / 100)):  Conversion Factor percent to decimal (Not effected by control device) 
 2000:  Conversion Factor pounds to tons 
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RECORD OF AIR ANALYSIS (ROAA) 

1. General Information:  The Air Force’s Air Conformity Applicability Model (ACAM) was used to perform 
an analysis to assess the potential air quality impact/s associated with the action in accordance with the Air Force 
Manual 32-7002, Environmental Compliance and Pollution Prevention; the Environmental Impact Analysis Process 
(EIAP, 32 CFR 989); and the General Conformity Rule (GCR, 40 CFR 93 Subpart B).  This report provides a 
summary of the ACAM analysis.

a. Action Location:

Base: VANDENBERG AFB 
State: California 
County(s): Santa Barbara 
Regulatory Area(s): NOT IN A REGULATORY AREA 

b. Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg
AFB

c. Project Number/s (if applicable):

d. Projected Action Start Date: 1 / 2021

e. Action Description:

Locate an MQ-9 RPA Wing at Vandenberg AFB, California.  In addition to aircraft operations, this action
includes construction activities. 

f. Point of Contact:
Name: Chris Crabtree 
Title: Air Quality Meteorologist 
Organization: Leidos Corp. 
Email: crabtreec@leidos.com 
Phone Number: 805-566-6422

2. Air Impact Analysis:  Based on the attainment status at the action location, the requirements of the General
Conformity Rule are:

_____ applicable 
__X__ not applicable 

Total combined direct and indirect emissions associated with the action were estimated through ACAM on a 
calendar-year basis for the “worst-case” and “steady state” (net gain/loss upon action fully implemented) emissions.

“Air Quality Indicators” were used to provide an indication of the significance of potential impacts to air quality.  
These air quality indicators are EPA Prevention of Significant Deterioration Program (PSD) thresholds that are 
applied out of context to their intended use. Therefore, these indicators do not trigger a regulatory requirement; 
however, they provide a warning whether the action is potentially significant.  It is important to note that these 
indicators only provide a clue to the potential impacts to air quality.  Therefore, the worst-case year emissions were 
compared against the PSD Indicator and are summarized below.
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Analysis Summary: 
 

2021 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.689 250 No 
NOx 2.303 250 No 
CO 2.247 250 No 
SOx 0.006 250 No 
PM 10 0.266 250 No 
PM 2.5 0.098 250 No 
Pb 0.000 250 No 
NH3 0.003 100 No 
CO2e 569.8   
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
 

2022 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 1.322 250 No 
NOx 2.860 250 No 
CO 2.593 250 No 
SOx 0.008 250 No 
PM 10 4.938 250 No 
PM 2.5 0.110 250 No 
Pb 0.000 250 No 
NH3 0.005 100 No 
CO2e 772.4   
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
 

2023 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 
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Threshold (ton/yr) Exceedance (Yes or No) 

NOT IN A REGULATORY AREA 
VOC 0.422 250 No 
NOx 1.773 250 No 
CO 1.966 250 No 
SOx 0.005 250 No 
PM 10 2.751 250 No 
PM 2.5 0.069 250 No 
Pb 0.000 250 No 
NH3 0.002 100 No 
CO2e 495.0   
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
 

2024 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.416 250 No 
NOx 1.403 250 No 
CO 1.770 250 No 
SOx 0.005 250 No 
PM 10 1.633 250 No 
PM 2.5 0.051 250 No 
Pb 0.000 250 No 
NH3 0.002 100 No 
CO2e 439.9   
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0   
 

2025 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
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SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0 
NOT IN A REGULATORY AREA 
VOC 7.304 250 No 
NOx 8.091 250 No 
CO 27.527 250 No 
SOx 0.399 250 No 
PM 10 1.437 250 No 
PM 2.5 1.072 250 No 
Pb 0.000 250 No 
NH3 0.269 100 No 
CO2e 8540.6 

2026 - (Steady State) 
Pollutant Action Emissions (ton/yr) AIR QUALITY INDICATOR 

Threshold (ton/yr) Exceedance (Yes or No) 
NOT IN A REGULATORY AREA 
VOC 0.000 250 No 
NOx 0.000 250 No 
CO 0.000 250 No 
SOx 0.000 250 No 
PM 10 0.000 250 No 
PM 2.5 0.000 250 No 
Pb 0.000 250 No 
NH3 0.000 100 No 
CO2e 0.0 
NOT IN A REGULATORY AREA 
VOC 7.304 250 No 
NOx 8.091 250 No 
CO 27.527 250 No 
SOx 0.399 250 No 
PM 10 1.437 250 No 
PM 2.5 1.072 250 No 
Pb 0.000 250 No 
NH3 0.269 100 No 
CO2e 8540.6 

None of estimated emissions associated with this action are above the PSD indicators, indicating no significant 
impact to air quality; therefore, no further air assessment is needed. 

___________________________________________________________ __________________ 
Chris Crabtree, Air Quality Meteorologist DATE 
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1. General Information 

 

 
- Action Location 

 Base: VANDENBERG AFB 
 State: California 
 County(s): Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg 

AFB 

 
- Project Number/s (if applicable):  

 
- Projected Action Start Date: 1 / 2021 

 
- Action Purpose and Need: 

 To ensure implementation of ACC objectives to efficiently and effectively maintain combat capability and 
mission readiness. 

 
- Action Description: 

 Locate an MQ-9 RPA Wing at Vandenberg AFB, California.  In addition to aircraft operations, this action 
includes construction activities. 

 
- Point of Contact 

 Name: Chris Crabtree 
 Title: Air Quality Meteorologist 
 Organization: Leidos Corp. 
 Email: crabtreec@leidos.com 
 Phone Number: 805-566-6422 
 
- Activity List: 

Activity Type Activity Title 

2. Construction / Demolition Construct Operations Complex for MQ-9 
3. Construction / Demolition Construct Maintenance Complex for MQ-9 
4. Construction / Demolition Ground Data Terminal Foundations and Towers for MQ-9 
5. Construction / Demolition Construct Fitness Center for MQ-9 
6. Construction / Demolition Construct Airmen Dormitory for MQ-9 
7. Construction / Demolition Install Infrastructure and Communication Conduit Extensions for MQ-9 
8. Construction / Demolition Construct MQ-9 Parking Ramp and Taxiways 
9. Aircraft VAFB MQ-9 Base Operations - LTOs 
10. Aircraft VAFB MQ-9 Base Operations - Closed Patterns 
11. Personnel Personnel Commuting Activities 
12. Heating Space and Water Heating Requirements 
13. Degreaser Solvent Usage 
 
Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 
 
 
2.  Construction / Demolition 

 

 
2.1  General Information & Timeline Assumptions 
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- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Operations Complex for MQ-9 

 
- Activity Description: 

 Renovate the interior of Building 8401 to house the Wing Headquarters (HQ)/Operations Group/Operations 
Support Squadron/Squadron Operations Center, two Attack Squadrons, and PMATS/dwell space.  ~130,000 sf 
of renovation.  Also includes utilities and a parking lot 20,000 sf. 

  
 Two generators (with fencing) would be needed to support the Attack Squadrons and SOC. 
 Four 50-foot by 50-foot concrete pads would need to be constructed on the exterior to the building 
 to support four satellite communications antennas with a supporting generator 
 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2021 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2021 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.688747  PM 2.5 0.097711 
SOx 0.005918  Pb 0.000000 
NOx 2.302657  NH3 0.003196 
CO 2.246858  CO2e 569.8 
PM 10 0.266307    
 
2.1  Site Grading Phase 
 
2.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
2.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 20000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 200 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
2.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
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 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.2  Trenching/Excavating Phase 
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2.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
2.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 12500 

 Amount of Material to be Hauled On-Site (yd3): 2000 

 Amount of Material to be Hauled Off-Site (yd3): 2000 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
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Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
2.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
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 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.3  Building Construction Phase 
 
2.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 12 

 Number of Days: 0 

 
2.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 130000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 
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 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
2.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0845 0.0013 0.6033 0.3865 0.0228 0.0228 0.0076 128.82 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0293 0.0006 0.1458 0.2148 0.0056 0.0056 0.0026 54.462 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0362 0.0006 0.2977 0.2707 0.0130 0.0130 0.0032 61.074 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0280 0.0003 0.1634 0.1787 0.0088 0.0088 0.0025 25.665 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
2.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
2.4  Architectural Coatings Phase 
 
2.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
2.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 30000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
2.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
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 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
2.5  Paving Phase 
 
2.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2021 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
2.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 20000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
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- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
2.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0860 0.0014 0.5212 0.5747 0.0247 0.0247 0.0077 132.93 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0533 0.0012 0.3119 0.3497 0.0121 0.0121 0.0048 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.2015 0.0024 1.4660 0.7661 0.0581 0.0581 0.0181 239.53 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0407 0.0007 0.2505 0.3606 0.0112 0.0112 0.0036 66.890 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
2.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
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 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
3.  Construction / Demolition 

 

 
3.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Maintenance Complex for MQ-9 
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- Activity Description: 

 Includes Maintenance Group HQ, Aircraft Maintenance Squadron, AMU, Aircraft Maintenance 
Communications Unit, LR Attack Squadron, utilities, and associated parking lot.  LR Squadron requirements 
include constructing a new 20,000-square foot facility located on the flight line.  Two MGCSs would be placed 
on an exterior 70-foot 

 by 70-foot concrete pad with up to four ECUs and up to three generators (with fencing).  ~365,000 sf of 
buildings construction.  Also includes a parking lot for up to 330 vehicles (108,900 sf). 

 
- Activity Start Date 

 Start Month: 1 

 Start Month: 2022 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2022 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 1.322443  PM 2.5 0.109745 
SOx 0.007852  Pb 0.000000 
NOx 2.860286  NH3 0.005331 
CO 2.593400  CO2e 772.4 
PM 10 4.938300    
 
3.1  Site Grading Phase 
 
3.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 1 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 473900 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 5000 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 1 8 
Graders Composite 1 8 
Other Construction Equipment Composite 1 8 
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Rubber Tired Dozers Composite 1 8 
Scrapers Composite 2 8 
Tractors/Loaders/Backhoes Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Excavators Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0648 0.0013 0.3170 0.5103 0.0136 0.0136 0.0058 119.72 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
3.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 
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PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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3.2  Trenching/Excavating Phase 
 
3.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 10000 

 Amount of Material to be Hauled On-Site (yd3): 100 

 Amount of Material to be Hauled Off-Site (yd3): 200 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Excavators Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0648 0.0013 0.3170 0.5103 0.0136 0.0136 0.0058 119.72 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
3.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
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VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.3  Building Construction Phase 
 
3.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 3 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 10 

 Number of Days: 0 

 
3.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 300000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 
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Cranes Composite 1 7 
Forklifts Composite 2 7 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
3.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0797 0.0013 0.5505 0.3821 0.0203 0.0203 0.0071 128.81 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0274 0.0006 0.1265 0.2146 0.0043 0.0043 0.0024 54.457 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0340 0.0006 0.2783 0.2694 0.0116 0.0116 0.0030 61.069 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0260 0.0003 0.1557 0.1772 0.0077 0.0077 0.0023 25.661 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
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MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
3.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
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 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
3.4  Architectural Coatings Phase 
 
3.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
3.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 80000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 
3.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
3.5  Paving Phase 
 
3.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2022 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
3.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 108900 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 
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Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Paving Equipment Composite 2 6 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
3.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Excavators Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0648 0.0013 0.3170 0.5103 0.0136 0.0136 0.0058 119.72 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0806 0.0014 0.4657 0.5731 0.0217 0.0217 0.0072 132.92 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0507 0.0012 0.2785 0.3488 0.0105 0.0105 0.0045 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1919 0.0024 1.3611 0.7352 0.0536 0.0536 0.0173 239.51 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1723 0.0026 1.1176 0.7579 0.0447 0.0447 0.0155 262.87 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0383 0.0007 0.2301 0.3598 0.0095 0.0095 0.0034 66.884 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
3.5.4  Paving Phase Formula(s) 
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- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
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4.  Construction / Demolition 

 

 
4.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Ground Data Terminal Foundations and Towers for MQ-9 

 
- Activity Description: 

 Up to seven Ground Data Terminal foundations and towers would be built along the northeast side 
 of the runway. They would consist of 12-foot by 12-foot concrete pads, with towers up to 60 feet 
 tall. A 1.1 mile long 12-foot wide one-lane Access Road (unpaved) would be built to connect to the three towers 

that would not be accessible from existing airfield taxiway pavement. 
 
- Activity Start Date 

 Start Month: 5 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 8 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.056901  PM 2.5 0.014943 
SOx 0.001238  Pb 0.000000 
NOx 0.419835  NH3 0.000895 
CO 0.408246  CO2e 121.5 
PM 10 0.179935    
 
4.1  Site Grading Phase 
 
4.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 5 

 
4.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 70000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 400 
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- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
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4.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.2  Trenching/Excavating Phase 
 
4.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 4 

 
4.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 560 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
4.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
4.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
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 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
4.3  Building Construction Phase 
 
4.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
4.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 50000 

 Height of Building (ft): 25 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
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Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
4.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0320 0.0006 0.2612 0.2683 0.0103 0.0103 0.0028 61.065 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0242 0.0003 0.1487 0.1761 0.0067 0.0067 0.0021 25.657 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
4.3.4  Building Construction Phase Formula(s) 
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- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
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VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
5.  Construction / Demolition 

 

 
5.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Fitness Center for MQ-9 

 
- Activity Description: 

 The Fitness Center would be an addition/alteration that would add 38,700 square feet to the current 
 Fitness Center and parking areas (10,000 sf addition). 
 
- Activity Start Date 

 Start Month: 5 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.307818  PM 2.5 0.040339 
SOx 0.003022  Pb 0.000000 
NOx 1.032398  NH3 0.001134 
CO 1.240129  CO2e 287.0 
PM 10 0.157896    
 
5.1  Site Grading Phase 
 
5.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 5 
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5.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 50000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 100 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Graders Composite 1 6 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 6 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
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LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
5.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
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VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.2  Trenching/Excavating Phase 
 
5.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
5.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 250 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
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5.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
5.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
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 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.3  Building Construction Phase 
 
5.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 6 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 7 

 Number of Days: 0 

 
5.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 38700 

 Height of Building (ft): 15 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
5.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0754 0.0013 0.5027 0.3786 0.0181 0.0181 0.0068 128.79 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0258 0.0006 0.1108 0.2145 0.0034 0.0034 0.0023 54.454 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0320 0.0006 0.2612 0.2683 0.0103 0.0103 0.0028 61.065 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0242 0.0003 0.1487 0.1761 0.0067 0.0067 0.0021 25.657 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
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LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
5.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
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 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
5.4  Architectural Coatings Phase 
 
5.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 10 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
5.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 12000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
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LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
5.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
5.5  Paving Phase 
 
5.5.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 5 

 
5.5.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 10000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cement and Mortar Mixers Composite 4 6 
Pavers Composite 1 7 
Rollers Composite 1 7 
Tractors/Loaders/Backhoes Composite 1 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
5.5.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
5.5.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
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 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
6.  Construction / Demolition 
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6.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct Airmen Dormitory for MQ-9 

 
- Activity Description: 

 A new 68,200-square foot building.  No new parking area needed due to existing facilities.. 
 
- Activity Start Date 

 Start Month: 4 

 Start Month: 2024 

 
- Activity End Date 

 Indefinite: False 

 End Month: 12 

 End Month: 2024 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.375540  PM 2.5 0.043085 
SOx 0.003725  Pb 0.000000 
NOx 1.191150  NH3 0.001640 
CO 1.447930  CO2e 356.8 
PM 10 1.615437    
 
6.1  Site Grading Phase 
 
6.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 7 

 
6.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 682000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 600 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 
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Excavators Composite 1 8 
Graders Composite 1 8 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 8 
Scrapers Composite 2 8 
Tractors/Loaders/Backhoes Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Excavators Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0584 0.0013 0.2523 0.5090 0.0100 0.0100 0.0052 119.71 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0714 0.0014 0.3708 0.5706 0.0167 0.0167 0.0064 132.90 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0461 0.0012 0.2243 0.3477 0.0079 0.0079 0.0041 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1747 0.0024 1.1695 0.6834 0.0454 0.0454 0.0157 239.47 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1564 0.0026 0.9241 0.7301 0.0368 0.0368 0.0141 262.83 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
6.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
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 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.2  Trenching/Excavating Phase 
 
6.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 9 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 10 

 
6.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Excavators Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 
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Emission Factors 0.0584 0.0013 0.2523 0.5090 0.0100 0.0100 0.0052 119.71 
Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0714 0.0014 0.3708 0.5706 0.0167 0.0167 0.0064 132.90 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0461 0.0012 0.2243 0.3477 0.0079 0.0079 0.0041 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1747 0.0024 1.1695 0.6834 0.0454 0.0454 0.0157 239.47 
Scrapers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1564 0.0026 0.9241 0.7301 0.0368 0.0368 0.0141 262.83 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
6.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
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 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.3  Building Construction Phase 
 
6.3.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 8 

 Number of Days: 0 

 
6.3.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 68200 

 Height of Building (ft): 20 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
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- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 6 
Forklifts Composite 2 6 
Generator Sets Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
Welders Composite 3 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
6.3.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0715 0.0013 0.4600 0.3758 0.0161 0.0161 0.0064 128.78 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0246 0.0006 0.0973 0.2146 0.0029 0.0029 0.0022 54.451 
Generator Sets Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0303 0.0006 0.2464 0.2674 0.0091 0.0091 0.0027 61.061 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
Welders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0227 0.0003 0.1427 0.1752 0.0059 0.0059 0.0020 25.653 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
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LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
6.3.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
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 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
6.4  Architectural Coatings Phase 
 
6.4.1  Architectural Coatings Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 11 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
6.4.2  Architectural Coatings Phase Assumptions 
 
- General Architectural Coatings Information 

 Building Category: Non-Residential 
 Total Square Footage (ft2): 16000 

 Number of Units: N/A 

 
- Architectural Coatings Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
6.4.3  Architectural Coatings Phase Emission Factor(s) 
 
- Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
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LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
6.4.4  Architectural Coatings Phase Formula(s) 
 
- Worker Trips Emissions per Phase 

VMTWT = (1 * WT * PA) / 800 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 1:  Conversion Factor man days to trips ( 1 trip / 1 man * day) 
 WT:  Average Worker Round Trip Commute (mile) 
 PA:  Paint Area (ft2) 
 800:  Conversion Factor square feet to man days ( 1 ft2 / 1 man * day) 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCAC = (AB * 2.0 * 0.0116) / 2000.0 
 
 VOCAC:  Architectural Coating VOC Emissions (TONs) 
 BA:  Area of Building (ft2) 
 2.0:  Conversion Factor total area to coated area (2.0 ft2 coated area / total area) 
 0.0116:  Emission Factor (lb/ft2) 
 2000:  Conversion Factor pounds to tons 
 
 
7.  Construction / Demolition 

 

 
7.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Install Infrastructure and Communication Conduit Extensions for MQ-9 

 
- Activity Description: 

 Power, base communication, water, and wastewater lines would need to be extended to facilities. Infrastructure 
capabilities are accessible to all facilities and can be extended to the facilities using disturbed corridors. 

 
- Activity Start Date 

 Start Month: 7 

 Start Month: 2024 

 
- Activity End Date 

 Indefinite: False 
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 End Month: 9 

 End Month: 2024 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.040522  PM 2.5 0.007422 
SOx 0.000878  Pb 0.000000 
NOx 0.212074  NH3 0.000244 
CO 0.321748  CO2e 83.2 
PM 10 0.017818    
 
7.1  Trenching/Excavating Phase 
 
7.1.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 7 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
7.1.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 1000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
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POVs 50.00 50.00 0 0 0 0 0 
 
7.1.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.240 000.004 000.179 002.019 000.047 000.020  000.034 00349.301 
LDGT 000.529 000.004 000.390 003.951 000.049 000.022  000.034 00438.299 
HDGV 001.133 000.012 002.177 017.401 000.185 000.079  000.045 01175.364 
LDDV 000.057 000.003 000.387 000.455 000.084 000.055  000.008 00322.805 
LDDT 000.127 000.004 000.747 000.768 000.138 000.107  000.008 00404.546 
HDDV 000.429 000.015 008.814 001.758 000.338 000.240  000.029 01587.930 
MC 004.838 000.002 001.285 028.044 000.019 000.009  000.050 00181.592 
 
7.1.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
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- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
7.2  Building Construction Phase 
 
7.2.1  Building Construction Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 8 

 Start Quarter: 1 

 Start Year: 2024 

 
- Phase Duration 

 Number of Month: 2 

 Number of Days: 0 

 
7.2.2  Building Construction Phase Assumptions 
 
- General Building Construction Information 

 Building Category: Office or Industrial 
 Area of Building (ft2): 10000 

 Height of Building (ft): 15 

 Number of Units: N/A 

 
- Building Construction Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Cranes Composite 1 4 
Forklifts Composite 2 6 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 
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 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
- Vendor Trips 

 Average Vendor Round Trip Commute (mile): 40 (default) 
 
- Vendor Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
7.2.3  Building Construction Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Cranes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0715 0.0013 0.4600 0.3758 0.0161 0.0161 0.0064 128.78 
Forklifts Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0246 0.0006 0.0973 0.2146 0.0029 0.0029 0.0022 54.451 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0348 0.0007 0.1980 0.3589 0.0068 0.0068 0.0031 66.875 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
7.2.4  Building Construction Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = BA * BH * (0.42 / 1000) * HT 
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 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.42 / 1000):  Conversion Factor ft3 to trips (0.42 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Vender Trips Emissions per Phase 

VMTVT = BA * BH * (0.38 / 1000) * HT 
 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 BA:  Area of Building (ft2) 
 BH:  Height of Building (ft) 
 (0.38 / 1000):  Conversion Factor ft3 to trips (0.38 trip / 1000 ft3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVT:  Vender Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
8.  Construction / Demolition 
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8.1  General Information & Timeline Assumptions 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Construct MQ-9 Parking Ramp and Taxiways 

 
- Activity Description: 

 Requires 240,000 sf of new surfaces. 
 
- Activity Start Date 

 Start Month: 4 

 Start Month: 2023 

 
- Activity End Date 

 Indefinite: False 

 End Month: 5 

 End Month: 2023 

 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.057011  PM 2.5 0.013512 
SOx 0.000876  Pb 0.000000 
NOx 0.320793  NH3 0.000311 
CO 0.317808  CO2e 86.5 
PM 10 2.413288    
 
8.1  Site Grading Phase 
 
8.1.1  Site Grading Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 4 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 1 

 Number of Days: 0 

 
8.1.2  Site Grading Phase Assumptions 
 
- General Site Grading Information 

 Area of Site to be Graded (ft2): 240000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 4000 

 
- Site Grading Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 
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Graders Composite 1 8 
Other Construction Equipment Composite 1 8 
Rubber Tired Dozers Composite 1 8 
Tractors/Loaders/Backhoes Composite 2 7 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.1.3  Site Grading Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
8.1.4  Site Grading Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
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 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.2  Trenching/Excavating Phase 
 
8.2.1  Trenching / Excavating Phase Timeline Assumptions 
 
- Phase Start Date 
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 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 5 

 
8.2.2  Trenching / Excavating Phase Assumptions 
 
- General Trenching/Excavating Information 

 Area of Site to be Trenched/Excavated (ft2): 5000 

 Amount of Material to be Hauled On-Site (yd3): 0 

 Amount of Material to be Hauled Off-Site (yd3): 50 

 
- Trenching Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Excavators Composite 2 8 
Other General Industrial Equipmen Composite 1 8 
Tractors/Loaders/Backhoes Composite 1 8 
 
- Vehicle Exhaust 

 Average Hauling Truck Capacity (yd3): 20 (default) 
 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
 
- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.2.3  Trenching / Excavating Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

 
 
 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
8.2.4  Trenching / Excavating Phase Formula(s) 
 
- Fugitive Dust Emissions per Phase 

PM10FD = (20 * ACRE * WD) / 2000 
 
 PM10FD:  Fugitive Dust PM 10 Emissions (TONs) 
 20:  Conversion Factor Acre Day to pounds (20 lb / 1 Acre Day) 
 ACRE:  Total acres (acres) 
 WD:  Number of Total Work Days (days) 
 2000:  Conversion Factor pounds to tons 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = (HAOnSite + HAOffSite) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 HAOnSite:  Amount of Material to be Hauled On-Site (yd3) 
 HAOffSite:  Amount of Material to be Hauled Off-Site (yd3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
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 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
8.3  Paving Phase 
 
8.3.1  Paving Phase Timeline Assumptions 
 
- Phase Start Date 

 Start Month: 5 

 Start Quarter: 1 

 Start Year: 2023 

 
- Phase Duration 

 Number of Month: 0 

 Number of Days: 15 

 
8.3.2  Paving Phase Assumptions 
 
- General Paving Information 

 Paving Area (ft2): 240000 

 
- Paving Default Settings 

 Default Settings Used: Yes 

 Average Day(s) worked per week: 5 (default) 
 
- Construction Exhaust (default) 

Equipment Name Number Of 

Equipment 
Hours Per Day 

Pavers Composite 1 8 
Paving Equipment Composite 2 6 
Rollers Composite 2 6 
 
- Vehicle Exhaust 

 Average Hauling Truck Round Trip Commute (mile): 20 (default) 
 
- Vehicle Exhaust Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 0 0 0 0 0 100.00 0 
 
- Worker Trips 

 Average Worker Round Trip Commute (mile): 20 (default) 
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- Worker Trips Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 50.00 50.00 0 0 0 0 0 
 
8.3.3  Paving Phase Emission Factor(s) 
 
- Construction Exhaust Emission Factors (lb/hour) (default) 

Graders Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0757 0.0014 0.4155 0.5717 0.0191 0.0191 0.0068 132.91 
Other Construction Equipment Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0483 0.0012 0.2497 0.3481 0.0091 0.0091 0.0043 122.61 
Rubber Tired Dozers Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.1830 0.0024 1.2623 0.7077 0.0494 0.0494 0.0165 239.49 
Tractors/Loaders/Backhoes Composite 

 VOC SOx NOx CO PM 10 PM 2.5 CH4 CO2e 

Emission Factors 0.0364 0.0007 0.2127 0.3593 0.0080 0.0080 0.0032 66.879 
 
- Vehicle Exhaust & Worker Trips Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
8.3.4  Paving Phase Formula(s) 
 
- Construction Exhaust Emissions per Phase 

CEEPOL = (NE * WD * H * EFPOL) / 2000 
 
 CEEPOL:  Construction Exhaust Emissions (TONs) 
 NE:  Number of Equipment 
 WD:  Number of Total Work Days (days) 
 H:  Hours Worked per Day (hours) 
 EFPOL:  Emission Factor for Pollutant (lb/hour) 
 2000:  Conversion Factor pounds to tons 
 
- Vehicle Exhaust Emissions per Phase 

VMTVE = PA * 0.25 * (1 / 27) * (1 / HC) * HT 
 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 PA:  Paving Area (ft2) 
 0.25:  Thickness of Paving Area (ft) 
 (1 / 27):  Conversion Factor cubic feet to cubic yards ( 1 yd3 / 27 ft3) 
 HC:  Average Hauling Truck Capacity (yd3) 
 (1 / HC):  Conversion Factor cubic yards to trips (1 trip / HC yd3) 
 HT:  Average Hauling Truck Round Trip Commute (mile/trip) 
 
VPOL = (VMTVE * 0.002205 * EFPOL * VM) / 2000 
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 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Vehicle Exhaust Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Vehicle Exhaust On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Worker Trips Emissions per Phase 

VMTWT = WD * WT * 1.25 * NE 
 
 VMTWT:  Worker Trips Vehicle Miles Travel (miles) 
 WD:  Number of Total Work Days (days) 
 WT:  Average Worker Round Trip Commute (mile) 
 1.25:  Conversion Factor Number of Construction Equipment to Number of Works 
 NE:  Number of Construction Equipment 
 
VPOL = (VMTWT * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTVE:  Worker Trips Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Worker Trips On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
- Off-Gassing Emissions per Phase 

VOCP = (2.62 * PA) / 43560 
 
 VOCP:  Paving VOC Emissions (TONs) 
 2.62:  Emission Factor (lb/acre) 
 PA:  Paving Area (ft2) 
 43560:  Conversion Factor square feet to acre (43560 ft2 / acre)2 / acre) 
 
 
9.  Aircraft 

 

 
9.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: VAFB MQ-9 Base Operations - LTOs 

 
- Activity Description: 

 MQ-9 Annual LTOs.  LTO TIMs for Approach, Climbout, and Military engine setting derived from the noise 
analysis by AFCEC/CZTQ and Idle engine settings are ACAM defaults.  For Trim Tests, used noise data, which 
has twice the total annual usage/aircraft as ACAM defaults, but they only include Interm. and Military engine 
throttle settings. 

 
- Activity Start Date 

 Start Month: 1 
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 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 3.042023  PM 2.5 0.272946 
SOx 0.155509  Pb 0.000000 
NOx 1.359928  NH3 0.000000 
CO 2.390866  CO2e 470.0 
PM 10 0.303654    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 3.016304  PM 2.5 0.266685 
SOx 0.151813  Pb 0.000000 
NOx 1.323450  NH3 0.000000 
CO 2.363377  CO2e 458.8 
PM 10 0.296687    
 
- Activity Emissions  [Test Cell part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.025720  PM 2.5 0.006261 
SOx 0.003696  Pb 0.000000 
NOx 0.036478  NH3 0.000000 
CO 0.027489  CO2e 11.2 
PM 10 0.006966    
 
- Activity Emissions  [Aerospace Ground Equipment (AGE) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.000000  PM 2.5 0.000000 
SOx 0.000000  Pb 0.000000 
NOx 0.000000  NH3 0.000000 
CO 0.000000  CO2e 0.0 
PM 10 0.000000    
 
9.2  Aircraft & Engines 
 
9.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: MQ-9 
 Engine Model: TPE-331 
 Primary Function: Unmanned Aerial Vehicle 
 Aircraft has After burn: No 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
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9.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
Idle 112.00 90.97 1.07 2.86 61.52 2.68 2.41 3234 
Approach 250.00 0.74 1.07 9.92 6.96 2.40 2.16 3234 
Intermediate 409.00 0.17 1.07 11.86 0.98 1.47 1.32 3234 
Military 458.00 0.13 1.07 12.36 0.76 1.75 1.57 3234 
After Burn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3234 
 
9.3  Flight Operations 
 
9.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 24 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 2820 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 0 
 Number of Annual Trim Test(s) per Aircraft: 12 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 6.8 
 Takeoff [Military] (mins): 1.89 
 Takeoff [After Burn] (mins): 0 
 Climb Out [Intermediate] (mins): 2.57 
 Approach [Approach] (mins): 4.41 
 Taxi/Idle In [Idle] (mins): 4.4 
 
Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 12 
 AfterBurn (mins): 0 
 
9.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
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 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
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 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
9.4  Auxiliary Power Unit (APU) 
 
9.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
9.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
9.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
9.5  Aircraft Engine Test Cell 
 
9.5.1  Aircraft Engine Test Cell Assumptions 
 
- Engine Test Cell 

 Total Number of Aircraft Engines Tested Annually: 24 

 
- Default Settings Used: Yes 

 
- Annual Run-ups / Test Durations 

 Annual Run-ups (Per Aircraft Engine): 1 (default) 
 Idle Duration (mins): 12 (default) 
 Approach Duration (mins): 27 (default) 
 Intermediate Duration (mins): 9 (default) 
 Military Duration (mins): 12 (default) 
 After Burner Duration (mins): 0 (default) 
 
9.5.2  Aircraft Engine Test Cell Emission Factor(s) 
 
- See Aircraft & Engines Emission Factor(s) 

 
9.5.3  Aircraft Engine Test Cell Formula(s) 
 
- Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONs) 

TestCellPSPOL = (TD / 60) * (FC / 1000) * EF * NE * ARU / 2000 
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 TestCellPSPOL:  Aircraft Engine Test Cell Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Total Number of Engines (For All Aircraft) 
 ARU:  Annual Run-ups (Per Aircraft Engine) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Engine Test Cell Emissions per Year 

TestCell = TestCellPSIDLE + TestCellPSAPPROACH + TestCellPSINTERMEDIATE + TestCellPSMILITARY + 
TestCellPSAFTERBURN 
 
 TestCell:  Aircraft Engine Test Cell Emissions (TONs) 
 TestCellPSIDLE:  Aircraft Engine Test Cell Emissions for Idle Power Setting (TONs) 
 TestCellPSAPPROACH:  Aircraft Engine Test Cell Emissions for Approach Power Setting (TONs) 
 TestCellPSINTERMEDIATE:  Aircraft Engine Test Cell Emissions for Intermediate Power Setting (TONs) 
 TestCellPSMILITARY:  Aircraft Engine Test Cell Emissions for Military Power Setting (TONs) 
 TestCellPSAFTERBURN:  Aircraft Engine Test Cell Emissions for After Burner Power Setting (TONs) 
 
9.6  Aerospace Ground Equipment (AGE) 
 
9.6.1  Aerospace Ground Equipment (AGE) Assumptions 
 
- Default Settings Used: Yes 

 
- AGE Usage 

 Number of Annual LTO (Landing and Take-off) cycles for AGE: 2820 
 
- Aerospace Ground Equipment (AGE) (default) 

Total Number of 

AGE 
Operation Hours 

for Each LTO 
Exempt 

Source? 
AGE Type Designation 

 
9.6.2  Aerospace Ground Equipment (AGE) Emission Factor(s) 
 
- Aerospace Ground Equipment (AGE) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
9.6.3  Aerospace Ground Equipment (AGE) Formula(s) 
 
- Aerospace Ground Equipment (AGE) Emissions per Year 

AGEPOL = AGE * OH * LTO * EFPOL / 2000 
 
 AGEPOL:  Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONs) 
 AGE:  Total Number of Aerospace Ground Equipment 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
 
10.  Aircraft 
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10.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: VAFB MQ-9 Base Operations - Closed Patterns 

 
- Activity Description: 

 MQ-9 Closed Patterns.  Aircraft TIMs from the noise analysis and estimated by AFCEC/CZTQ. 
 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.092017  PM 2.5 0.338817 
SOx 0.185080  Pb 0.000000 
NOx 1.859805  NH3 0.000000 
CO 0.838166  CO2e 559.4 
PM 10 0.376791    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.092017  PM 2.5 0.338817 
SOx 0.185080  Pb 0.000000 
NOx 1.859805  NH3 0.000000 
CO 0.838166  CO2e 559.4 
PM 10 0.376791    
 
10.2  Aircraft & Engines 
 
10.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 

 Aircraft Designation: MQ-9 
 Engine Model: TPE-331 
 Primary Function: Unmanned Aerial Vehicle 
 Aircraft has After burn: No 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 

 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
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10.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
Idle 112.00 90.97 1.07 2.86 61.52 2.68 2.41 3234 
Approach 250.00 0.74 1.07 9.92 6.96 2.40 2.16 3234 
Intermediate 409.00 0.17 1.07 11.86 0.98 1.47 1.32 3234 
Military 458.00 0.13 1.07 12.36 0.76 1.75 1.57 3234 
After Burn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3234 
 
10.3  Flight Operations 
 
10.3.1  Flight Operations Assumptions 
 
- Flight Operations 

 Number of Aircraft: 24 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 0 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 11281 
 Number of Annual Trim Test(s) per Aircraft: 0 
 
- Default Settings Used: No 

 
- Flight Operations TIMs (Time In Mode) 

 Taxi/Idle Out [Idle] (mins): 1.56 
 Takeoff [Military] (mins): 1.37 
 Takeoff [After Burn] (mins): 0 
 Climb Out [Intermediate] (mins): 0 
 Approach [Approach] (mins): 4.85 
 Taxi/Idle In [Idle] (mins): 0 
 
Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 
 
- Trim Test 

 Idle (mins): 12 
 Approach (mins): 27 
 Intermediate (mins): 9 
 Military (mins): 12 
 AfterBurn (mins): 0 
 
10.3.2  Flight Operations Formula(s) 
 
- Aircraft Emissions per Mode for LTOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
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- Aircraft Emissions for LTOs per Year 

AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 

AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 

AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 

AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 

AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
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10.4  Auxiliary Power Unit (APU) 
 
10.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 

 
- Auxiliary Power Unit (APU) (default) 

Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 

Source? 
Designation Manufacturer 

 
10.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
10.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 

APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
 
11.  Personnel 

 

 
11.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Personnel Commuting Activities 

 
- Activity Description: 

 The beddown of a new MQ-9 Wing would bring an estimated 1,940 additional personnel to the selected base.  
The additional personnel would include 1,500 active duty USAF (300 officers and 1,200 enlisted) personnel, 
300 DoD civilians, and an estimated 100 BOS personnel who would provide engineering, contracting, and other 
base support for the new MQ 9 Wing.  An estimated 40 contractor personnel would be expected to accompany 
the MQ 9 Wing to provide system support. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 
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 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 3.351203  PM 2.5 0.228244 
SOx 0.039864  Pb 0.000000 
NOx 1.821821  NH3 0.268682 
CO 21.736703  CO2e 3839.7 
PM 10 0.525016    
 
11.2  Personnel Assumptions 
 
- Number of Personnel 

 Active Duty Personnel: 1600 

 Civilian Personnel: 300 

 Support Contractor Personnel: 40 

 Air National Guard (ANG) Personnel: 0 

 Reserve Personnel: 0 

 
- Default Settings Used: Yes 

 
- Average Personnel Round Trip Commute (mile): 20 (default) 
 
- Personnel Work Schedule 

 Active Duty Personnel: 5 Days Per Week (default) 
 Civilian Personnel: 5 Days Per Week (default) 
 Support Contractor Personnel: 5 Days Per Week (default) 
 Air National Guard (ANG) Personnel: 4 Days Per Week (default) 
 Reserve Personnel: 4 Days Per Month (default) 
 
11.3  Personnel On Road Vehicle Mixture 
 
- On Road Vehicle Mixture (%) 

 LDGV LDGT HDGV LDDV LDDT HDDV MC 
POVs 37.55 60.32 0 0.03 0.2 0 1.9 
GOVs 54.49 37.73 4.67 0 0 3.11 0 
 
11.4  Personnel Emission Factor(s) 
 
- On Road Vehicle Emission Factors (grams/mile) 

 VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
LDGV 000.114 000.003 000.084 000.992 000.047 000.020  000.023 00298.845 
LDGT 000.288 000.004 000.178 001.871 000.048 000.021  000.024 00379.038 
HDGV 000.600 000.011 001.339 008.875 000.183 000.078  000.045 01128.468 
LDDV 000.026 000.003 000.125 000.281 000.060 000.032  000.008 00271.718 
LDDT 000.094 000.003 000.533 000.594 000.112 000.082  000.008 00364.857 
HDDV 000.194 000.014 004.796 001.133 000.211 000.117  000.028 01514.699 
MC 004.452 000.002 001.252 023.791 000.019 000.009  000.054 00187.891 
 
11.5  Personnel Formula(s) 
 
- Personnel Vehicle Miles Travel for Work Days per Year 

VMTP = NP * WD * AC 
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 VMTP:  Personnel Vehicle Miles Travel (miles/year) 
 NP:  Number of Personnel 
 WD:  Work Days per Year 
 AC:  Average Commute (miles) 
 
- Total Vehicle Miles Travel per Year 

VMTTotal = VMTAD + VMTC + VMTSC + VMTANG + VMTAFRC 
 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 VMTAD:  Active Duty Personnel Vehicle Miles Travel (miles) 
 VMTC:  Civilian Personnel Vehicle Miles Travel (miles) 
 VMTSC:  Support Contractor Personnel Vehicle Miles Travel (miles) 
 VMTANG:  Air National Guard Personnel Vehicle Miles Travel (miles) 
 VMTAFRC:  Reserve Personnel Vehicle Miles Travel (miles) 
 
- Vehicle Emissions per Year 

VPOL = (VMTTotal * 0.002205 * EFPOL * VM) / 2000 
 
 VPOL:  Vehicle Emissions (TONs) 
 VMTTotal:  Total Vehicle Miles Travel (miles) 
 0.002205:  Conversion Factor grams to pounds 
 EFPOL:  Emission Factor for Pollutant (grams/mile) 
 VM:  Personnel On Road Vehicle Mixture (%) 
 2000:  Conversion Factor pounds to tons 
 
 
12.  Heating 

 

 
12.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 

 County: Santa Barbara 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: Space and Water Heating Requirements 

 
- Activity Description: 

 For the Ops Complex, MX Complex, Airman's Dormitory, and Fitness Center.  Total square footage = 556,900.  
Used this area to simulate both space and water heating needs. 

 
- Activity Start Date 

 Start Month: 1 

 Start Year: 2025 

 
- Activity End Date 

 Indefinite: Yes 

 End Month: N/A 

 End Year: N/A 

 
- Activity Emissions: 

Pollutant Emissions Per Year (TONs)  Pollutant Emissions Per Year (TONs) 
VOC 0.167733  PM 2.5 0.231776 
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SOx 0.018298 Pb 0.000000 
NOx 3.049690 NH3 0.000000 
CO 2.561740 CO2e 3671.5 
PM 10 0.231776 

12.2  Heating Assumptions 

- Heating

Heating Calculation Type: Heat Energy Requirement Method 

- Heat Energy Requirement Method

Area of floorspace to be heated (ft2): 556900 

Type of fuel: Natural Gas 

Type of boiler/furnace: Commercial/Institutional (0.3 - 9.9 MMBtu/hr) 
Heat Value  (MMBtu/ft3): 0.00105 

Energy Intensity (MMBtu/ft2): 0.115 

- Default Settings Used: Yes 

- Boiler/Furnace Usage

Operating Time Per Year (hours): 900 (default) 

12.3  Heating Emission Factor(s) 

- Heating Emission Factors (lb/1000000 scf)

VOC SOx NOx CO PM 10 PM 2.5 Pb NH3 CO2e 
5.5 0.6 100 84 7.6 7.6 120390 

12.4  Heating Formula(s) 

- Heating Fuel Consumption ft3 per Year

FCHER= HA * EI / HV / 1000000 

FCHER:  Fuel Consumption for Heat Energy Requirement Method 
HA:  Area of floorspace to be heated (ft2) 
EI:  Energy Intensity Requirement (MMBtu/ft2) 
HV:  Heat Value (MMBTU/ft3) 
1000000:  Conversion Factor 

- Heating Emissions per Year

HEPOL= FC * EFPOL / 2000 

HEPOL:  Heating Emission Emissions (TONs) 
FC:  Fuel Consumption 
EFPOL:  Emission Factor for Pollutant 
2000:  Conversion Factor pounds to tons 

13. Degreaser

13.1  General Information & Timeline Assumptions 

- Add or Remove Activity from Baseline? Add 



DETAIL AIR CONFORMITY APPLICABILITY MODEL REPORT 

- Activity Location

County: Santa Barbara 
Regulatory Area(s): NOT IN A REGULATORY AREA 

- Activity Title: Solvent Usage 

- Activity Description:

Potential solvent usage for the Maintenance Complex. 

- Activity Start Date

Start Month: 1 

Start Year: 2025 

- Activity End Date

Indefinite: Yes 

End Month: N/A 

End Year: N/A 

- Activity Emissions:

Pollutant Emissions Per Year (TONs) Pollutant Emissions Per Year (TONs) 
VOC 0.651300 PM 2.5 0.000000 
SOx 0.000000 Pb 0.000000 
NOx 0.000000 NH3 0.000000 
CO 0.000000 CO2e 0.0 
PM 10 0.000000 

13.2  Degreaser Assumptions 

- Degreaser

Net solvent usage (total less recycle) (gallons/year): 200 

- Default Settings Used: Yes 

- Degreaser Consumption

Solvent used: Mineral Spirits CAS#64475-85-0 (default) 
Specific gravity of solvent: 0.78 (default) 
Solvent VOC content (%): 100 (default) 
Efficiency of control device (%): 0 (default) 

13.3  Degreaser Formula(s) 

- Degreaser Emissions per Year

DEVOC= (VOC / 100) * NS * SG * 8.35 * (1 - (CD / 100)) / 2000 

DEVOC:  Degreaser VOC Emissions (TONs per Year) 
VOC:  Solvent VOC content (%) 
(VOC / 100):  Conversion Factor percent to decimal 
NS:  Net solvent usage (total less recycle) (gallons/year) 
SG:  Specific gravity of solvent 
8.35:  Conversion Factor the density of water 
CD:  Efficiency of control device (%) 
(1 - (CD / 100)):  Conversion Factor percent to decimal (Not effected by control device) 
2000:  Conversion Factor pounds to tons 
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Table C-5-1. Annual 2013 Mobile Source Emissions Inventory - Tyndall AFB. 

Scenario/Source Type VOC CO NO X SO 2 PM 10 PM 2.5 CO 2 e Total HAPs 

Aircraft Operations 18.77 100.37 109.60 11.93 32.97 28.38 32,418 29,470 0.69 

Aerospace Ground Equipment 2.43 6.30 29.37 2.00 2.15 2.15 1,589 1,445 0.04 

Nonroad Equipment 8.24 22.67 101.26 6.69 7.18 7.18 385 350 0.14 

On-road Vehicles 6.63 70.37 5.96 0.08 0.26 0.13 4,410 4,009 0.58 

Total - 2013 36.07 199.71 246.19 20.70 42.56 37.84 38,802 35,274 1.45 

Source: AFCEC 2014. 

Note: The 2013 emissions inventory did not estimate GHG emissions. Therefore, CO2e for AC, AGE, and on-road based on the ratio of CO2/SO2 emissions and nonroad based on 

the ratio of CO2/CO emissions.  HAPs for on-road =HAPs/PM10 ratio from 2017 Bay County EI. 

Table C-5-2. Annual 2013 Aircraft Idling Durations - Tyndall AFB. 

Aircraft Type Idling (Min) 

F-4 16,874 

F-22 78,970 

F-15 11,324 

F-16 18,178 

T-1 672 

T-38 2,592 

E-3 6,996 

C-130 3,657 

C-17 1,908 

C-141 1,034 

C-5 1,876 

KC-10 2,067 

KC-135 7,871 

B-737 1,352 

Total Idling 155,371 

Total F-22 and T-38 Idling 81,562 

F-22s and T-38s Fraction of Total Idling 0.52 

Tons per Year 
CO 2 e (mt) 

Source: AFCEC 2014. 



 

                                                                

                                                                  

                                                                            

                                                                

                                                                            
  

  

                                                                      

                                                                

                                                            

                                                                      

                                                                 

    

                                                      

                                                                              

                                                                              

                                                                  

                                                                      

                                                             

                                                                

                                                                              
             

Table C-5-3. Annual 2013 Mobile Source Emissions Inventory for F-22 and T-38 Aircraft Operations and AGE Usages - Tyndall AFB. 

Scenario/Source Type VOC CO NO X SO 2 PM 10 PM 2.5 CO 2 e Total HAPs 

Aircraft Operations 

F-22 Aircraft Operations (1) 0.22 33.06 33.20 4.84 8.65 7.56 13,037 11,852 0.21 

T-38 Aircraft Operations (1) 0.06 7.21 0.07 0.05 0.13 0.08 139 127 0.04 

Total - F-22 and T-38 Aircraft Operations 0.28 40.27 33.27 4.89 8.78 7.64 13,177 11,979 0.25 

AGE Usages 

F-22 and T-38 AGE Usages 1.28 3.31 15.42 1.05 1.13 1.13 834 758 0.02 

Total - F-22 and T-38 AGE Usages 1.28 3.31 15.42 1.05 1.13 1.13 834 758 0.02 

Note:  (1) Source: AFCEC 2014. 

Table C-5-4. Annual 2013 Mobile Source Emissions Inventory without F-22 and T-38 Aircraft Operations and AGE Usages - Tyndall AFB. 

Scenario/Source Type VOC CO NO X SO 2 PM 10 PM 2.5 CO 2 e Total HAPs 

Aircraft Operations 18.49 60.10 76.33 7.04 24.19 20.74 19,241 17,492 0.44 

Aerospace Ground Equipment 1.15 2.99 13.95 0.95 1.02 1.02 755 686 0.02 

Nonroad Equipment 8.24 22.67 101.26 6.69 7.18 7.18 385 350 0.14 

On-road Vehicles 6.63 70.37 5.96 0.08 0.26 0.13 4,410 4,009 0.58 

Total - 2013 without F-22s and T-38s 34.51 156.13 197.50 14.76 32.65 29.07 24,791 22,537 1.18 

Table C-5-5. Annual 2017 F-22, T-38, and F-35A Aircraft Operations and AGE Usages - Tyndall AFB. 

Scenario/Source Type VOC CO NO X SO 2 PM 10 PM 2.5 CO 2 e Total HAPs 

F-22s 

Aircraft Operations 9.40 364.09 152.18 19.66 30.32 24.22 52,958 48,144 0.35 

Aerospace Ground Equipment 13.83 24.26 39.78 2.79 4.10 3.98 2,095 1,905 0.23 

T-38s 

Aircraft Operations 33.39 210.87 3.19 1.86 5.91 4.61 5,178 4,707 1.23 

Aerospace Ground Equipment 0.64 1.05 4.89 0.18 0.71 0.69 264 240 0.01 

F-35As 

Aircraft Operations 0.01 1.36 17.50 1.18 1.48 1.33 3,547 3,225 0.00 

Aerospace Ground Equipment 0.06 0.11 0.18 0.01 0.02 0.02 9 8 0.00 

Total Aircraft Operations 42.80 576.32 172.87 22.70 37.71 30.16 61,683 56,075 1.57 

Total AGE Usages 14.53 25.42 44.85 2.98 4.83 4.69 2,368 2,153 0.24 

Tons per Year 
CO 2 e (mt) 

Tons per Year 
CO 2 e (mt) 

Tons per Year 
CO 2 e (mt) 

Note: Estimated with the use of TAFB year 2015 actual operations for F-22s and T-38s + 2018 projected F-35A operations from the 2016 AICUZ report and input into ACAM. 



            

          

            
 

     

                                                                

                                                                              

                                                                      

                                                                      

                                          

                                                              

                                                                

    

                                                                      

                                                                

                                                              

                                                                      

                                            

                                                                

                                                                

Table C-5-6. Annual Base Populations  - Tyndall AFB. 

Year Population 

2013 7,919 

2017 

2019 7,367 

Source: 2017 and 2019 (EIS Table 3.1-35) and 2013 (2009 EA). 

10,715 

Table C-5-7. Estimated Annual 2017 Emissions Inventory with F-22, T-38, and F-35A Aircraft Operations and AGE Usages - Tyndall AFB. 

Scenario/Source Type VOC CO NO X SO 2 PM 10 PM 2.5 CO 2 e Total HAPs 

Aircraft Operations 61.29 636.42 249.20 29.74 61.90 50.90 80,924 73,567 2.01 

Aerospace Ground Equipment 15.68 28.41 58.80 3.93 5.85 5.71 3,123 2,839 0.26 

Nonroad Equipment 11.15 30.67 137.01 9.05 9.72 9.72 521 474 0.19 

On-road Vehicles 8.97 95.22 8.06 0.11 0.35 0.18 5,967 5,424 0.79 

Stationary Sources 4.69 7.15 11.14 0.78 0.17 0.06 

Total - 2017 101.78 797.87 464.22 43.61 77.99 66.50 90,535 82,304 3.31 

Bay County 2017 Emissions 31,416 32,545 9,040 2,066 7,918 2,506 7,657,264 4,353 

TAFB 2017 Emissions % of Bay County 2017 Emissions 0.32% 2.45% 5.14% 2.11% 0.98% 2.65% 1.07% 0.08% 

Tons per Year 
CO 2 e (mt) 

Table C-5-8. Estimated Annual 2019 Emissions Inventory without F-22 and T-38 Aircraft Operations and AGE Usages - Tyndall AFB. 

Scenario/Source Type VOC CO NO X SO 2 PM 10 PM 2.5 CO 2 e Total HAPs 

Aircraft Operations 18.50 61.46 93.83 8.22 25.67 22.07 22,788 20,716 0.44 

Aerospace Ground Equipment 1.21 3.10 14.13 0.96 1.04 1.04 764 695 0.02 

Nonroad Equipment 7.67 21.09 94.20 6.22 6.68 6.68 359 326 0.13 

On-road Vehicles 6.17 65.46 5.54 0.07 0.24 0.12 4,102 3,729 0.54 

Stationary Sources 2.05 2.14 7.92 0.44 0.47 0.54 

Total - 2019 35.60 153.26 215.63 15.92 34.10 29.91 28,013 25,466 1.68 

Bay County 2017 Emissions 31,416 32,545 9,040 2,066 7,918 2,506 7,657,264 4,353 

TAFB 2019 Emissions % of Bay County 2017 Emissions 0.11% 0.47% 2.39% 0.77% 0.43% 1.19% 0.33% 0.04% 

Tons per Year 
CO 2 e (mt) 
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1. General Information

- Action Location
Base: TYNDALL AFB 
State: Florida 
County(s): Bay 
Regulatory Area(s): NOT IN A REGULATORY AREA 

- Action Title: F-35A Wing Beddown at Tyndall AFB and MQ-9 Wing Beddown at Tyndall AFB or Vandenberg
AFB 

- Project Number/s (if applicable):

- Projected Action Start Date: 1 / 2017

- Action Purpose and Need:
To ensure implementation of ACC objectives to efficiently and effectively maintain combat capability and 
mission readiness. 

- Action Description:
This analysis pertains to the estimation of emissions for F-22, T-38, and F-35A aircraft operations at Tyndall 
AFB, Florida in 2017. 

- Point of Contact
Name: Chris Crabtree 
Title: Air Quality Meteorologist 
Organization: Leidos Corp. 
Email: crabtreec@leidos.com 
Phone Number: 805-566-6422

- Activity List:
Activity Type Activity Title 

2. Aircraft F-35A 2017 Annual Operations
3. Aircraft F-22 2017 Annual Operations
4. Aircraft T-38 2017 Annual Operations

Emission factors and air emission estimating methods come from the United States Air Force’s Air Emissions Guide 
for Air Force Stationary Sources, Air Emissions Guide for Air Force Mobile Sources, and Air Emissions Guide for 
Air Force Transitory Sources. 

2. Aircraft

2.1  General Information & Timeline Assumptions 

- Add or Remove Activity from Baseline? Add

- Activity Location
County: Bay 
Regulatory Area(s): NOT IN A REGULATORY AREA 

- Activity Title: F-35A 2017 Annual Operations

- Activity Description:
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 F-35A 2017 Annual Operations 
 
- Activity Start Date 
 Start Month: 1 
 Start Year: 2017 
 
- Activity End Date 
 Indefinite: No 
 End Month: 12 
 End Year: 2017 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.067880  PM 2.5 1.348022 
SOx 1.193742  Pb 0.000000 
NOx 17.678356  NH3 0.000000 
CO 1.472365  CO2e 3556.8 
PM 10 1.497330    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.005906  PM 2.5 1.330188 
SOx 1.181258  Pb 0.000000 
NOx 17.500022  NH3 0.000000 
CO 1.363619  CO2e 3547.4 
PM 10 1.478946    
 
- Activity Emissions  [Aerospace Ground Equipment (AGE) part]: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.061975  PM 2.5 0.017834 
SOx 0.012484  Pb 0.000000 
NOx 0.178334  NH3 0.000000 
CO 0.108746  CO2e 9.4 
PM 10 0.018384    
 
2.2  Aircraft & Engines 
 
2.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 
 Aircraft Designation: F-35A 
 Engine Model: F135-PW-100 
 Primary Function: Combat 
 Aircraft has After burn: Yes 
 Number of Engines: 1 
 
- Aircraft & Engine Surrogate 
 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
2.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 
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Proprietary Information.  Contact Air Quality Subject Matter Expert for More Information regarding this 
engine's Emission Factors. 

2.3  Flight Operations 

2.3.1  Flight Operations Assumptions 

- Flight Operations
Number of Aircraft: 0 
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 35 
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 3415 
Number of Annual Trim Test(s) per Aircraft: 12 

- Default Settings Used: Yes 

- Flight Operations TIMs (Time In Mode)
Taxi/Idle Out [Idle] (mins): 18.5 (default) 
Takeoff [Military] (mins): 1.065 (default) 
Takeoff [After Burn] (mins): 0.013 (default) 
Climb Out [Intermediate] (mins): 0.012 (default) 
Approach [Approach] (mins): 2.501 (default) 
Taxi/Idle In [Idle] (mins): 11.3 (default) 

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 

- Trim Test
Idle (mins): 12 (default) 
Approach (mins): 27 (default) 
Intermediate (mins): 9 (default) 
Military (mins): 9 (default) 
AfterBurn (mins): 3 (default) 

2.3.2  Flight Operations Formula(s) 

- Aircraft Emissions per Mode for LTOs per Year
AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
TIM:  Time in Mode (min) 
60:  Conversion Factor minutes to hours 
FC:  Fuel Flow Rate (lb/hr) 
1000:  Conversion Factor pounds to 1000pounds 
EF:  Emission Factor (lb/1000lb fuel) 
NE:  Number of Engines 
LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
2000:  Conversion Factor pounds to TONs 

- Aircraft Emissions for LTOs per Year
AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF

AELTO:  Aircraft Emissions (TONs) 
AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
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 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 
AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 
AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 
AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 
AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
2.4  Auxiliary Power Unit (APU) 
 
2.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 
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- Auxiliary Power Unit (APU) (default)
Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 
Source? 

Designation Manufacturer 

2.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 

- Auxiliary Power Unit (APU) Emission Factor (lb/hr)
Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 

2.4.3  Auxiliary Power Unit (APU) Formula(s) 

- Auxiliary Power Unit (APU) Emissions per Year
APUPOL = APU * OH * LTO * EFPOL / 2000

APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
APU:  Number of Auxiliary Power Units 
OH:  Operation Hours for Each LTO (hour) 
LTO:  Number of LTOs 
EFPOL:  Emission Factor for Pollutant (lb/hr) 
2000:  Conversion Factor pounds to tons 

2.5  Aerospace Ground Equipment (AGE) 

2.5.1  Aerospace Ground Equipment (AGE) Assumptions 

- Default Settings Used: Yes 

- AGE Usage
Number of Annual LTO (Landing and Take-off) cycles for AGE: 35 

- Aerospace Ground Equipment (AGE) (default)
Total Number of 

AGE 
Operation Hours 

for Each LTO 
Exempt 
Source? 

AGE Type Designation 

1 0.33 No Air Compressor MC-1A - 18.4hp
1 1 No Bomb Lift MJ-1B 
1 0.33 No Generator Set A/M32A-86D 
1 0.5 No Heater H1 
1 0.5 No Hydraulic Test Stand MJ-2/TTU-228 - 130hp 
1 8 No Light Cart NF-2 
1 0.33 No Start Cart A/M32A-60A 

2.5.2  Aerospace Ground Equipment (AGE) Emission Factor(s) 

- Aerospace Ground Equipment (AGE) Emission Factor (lb/hr)
Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 

MC-1A - 18.4hp 1.1 0.267 0.008 0.419 0.267 0.071 0.068 24.8 
MJ-1B 0.0 3.040 0.219 4.780 3.040 0.800 0.776 141.2 
A/M32A-86D 6.5 0.294 0.046 6.102 0.457 0.091 0.089 147.0 
H1 0.4 0.100 0.011 0.160 0.180 0.006 0.006 8.9 
MJ-2/TTU-228 - 130hp 7.4 0.195 0.053 3.396 0.794 0.089 0.086 168.8 
NF-2 0.0 0.010 0.043 0.110 0.080 0.010 0.010 22.1 
A/M32A-60A 0.0 0.270 0.306 1.820 5.480 0.211 0.205 221.1 

2.5.3  Aerospace Ground Equipment (AGE) Formula(s) 
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- Aerospace Ground Equipment (AGE) Emissions per Year 
AGEPOL = AGE * OH * LTO * EFPOL / 2000 
 
 AGEPOL:  Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONs) 
 AGE:  Total Number of Aerospace Ground Equipment 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
 
3.  Aircraft 

 

 
3.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 
 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: F-22 2017 Annual Operations 
 
- Activity Description: 
 F-22 2017 Annual Operations 
 
- Activity Start Date 
 Start Month: 1 
 Start Year: 2017 
 
- Activity End Date 
 Indefinite: No 
 End Month: 12 
 End Year: 2017 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 23.227905  PM 2.5 28.203094 
SOx 22.440622  Pb 0.000000 
NOx 191.962387  NH3 0.000000 
CO 388.352232  CO2e 55052.4 
PM 10 34.420654    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 9.402274  PM 2.5 24.224610 
SOx 19.655568  Pb 0.000000 
NOx 152.178627  NH3 0.000000 
CO 364.092628  CO2e 52957.8 
PM 10 30.319523    
 
- Activity Emissions  [Aerospace Ground Equipment (AGE) part]: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
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VOC 13.825631  PM 2.5 3.978484 
SOx 2.785053  Pb 0.000000 
NOx 39.783760  NH3 0.000000 
CO 24.259604  CO2e 2094.6 
PM 10 4.101132    
 
3.2  Aircraft & Engines 
 
3.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 
 Aircraft Designation: F-22A 
 Engine Model: F119-PW-100 
 Primary Function: Combat 
 Aircraft has After burn: Yes 
 Number of Engines: 2 
 
- Aircraft & Engine Surrogate 
 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
3.2.2  Aircraft & Engines Emission Factor(s) 
 
- Aircraft & Engine Emissions Factors (lb/1000lb fuel) 

 Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
Idle 1377.00 1.67 1.07 3.01 48.15 2.42 1.76 3234 
Approach 2740.00 0.05 1.07 6.59 7.92 1.96 1.73 3234 
Intermediate 10110.00 0.03 1.07 12.40 2.14 1.40 1.09 3234 
Military 18612.00 0.01 1.07 19.81 0.75 1.12 0.97 3234 
After Burn 50170.00 0.00 1.07 7.37 16.10 0.85 0.75 3234 
 
3.3  Flight Operations 
 
3.3.1  Flight Operations Assumptions 
 
- Flight Operations 
 Number of Aircraft: 31 
 Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 7808 
 Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 11151 
 Number of Annual Trim Test(s) per Aircraft: 12 
 
- Default Settings Used: Yes 
 
- Flight Operations TIMs (Time In Mode) 
 Taxi/Idle Out [Idle] (mins): 18.5 (default) 
 Takeoff [Military] (mins): 0.2 (default) 
 Takeoff [After Burn] (mins): 0.2 (default) 
 Climb Out [Intermediate] (mins): 0.8 (default) 
 Approach [Approach] (mins): 3.5 (default) 
 Taxi/Idle In [Idle] (mins): 11.3 (default) 
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Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 

- Trim Test
Idle (mins): 12 (default) 
Approach (mins): 27 (default) 
Intermediate (mins): 9 (default) 
Military (mins): 9 (default) 
AfterBurn (mins): 3 (default) 

3.3.2  Flight Operations Formula(s) 

- Aircraft Emissions per Mode for LTOs per Year
AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
TIM:  Time in Mode (min) 
60:  Conversion Factor minutes to hours 
FC:  Fuel Flow Rate (lb/hr) 
1000:  Conversion Factor pounds to 1000pounds 
EF:  Emission Factor (lb/1000lb fuel) 
NE:  Number of Engines 
LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
2000:  Conversion Factor pounds to TONs 

- Aircraft Emissions for LTOs per Year
AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF

AELTO:  Aircraft Emissions (TONs) 
AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 

- Aircraft Emissions per Mode for TGOs per Year
AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000

AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
TIM:  Time in Mode (min) 
60:  Conversion Factor minutes to hours 
FC:  Fuel Flow Rate (lb/hr) 
1000:  Conversion Factor pounds to 1000pounds 
EF:  Emission Factor (lb/1000lb fuel) 
NE:  Number of Engines 
TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
2000:  Conversion Factor pounds to TONs 

- Aircraft Emissions for TGOs per Year
AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF

AETGO:  Aircraft Emissions (TONs) 
AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
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 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 
AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 
AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
 
3.4  Auxiliary Power Unit (APU) 
 
3.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 
 
- Auxiliary Power Unit (APU) (default) 
Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 
Source? 

Designation Manufacturer 

 
3.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
3.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 
APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
3.5  Aerospace Ground Equipment (AGE) 
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3.5.1  Aerospace Ground Equipment (AGE) Assumptions 
 
- Default Settings Used: Yes 
 
- AGE Usage 
 Number of Annual LTO (Landing and Take-off) cycles for AGE: 7808 
 
- Aerospace Ground Equipment (AGE) (default) 
Total Number of 

AGE 
Operation Hours 

for Each LTO 
Exempt 
Source? 

AGE Type Designation 

1 0.33 No Air Compressor MC-1A - 18.4hp 
1 1 No Bomb Lift MJ-1B 
1 0.33 No Generator Set A/M32A-86D 
1 0.5 No Heater H1 
1 0.5 No Hydraulic Test Stand MJ-2/TTU-228 - 130hp 
1 8 No Light Cart NF-2 
1 0.33 No Start Cart A/M32A-60A 

 
3.5.2  Aerospace Ground Equipment (AGE) Emission Factor(s) 
 
- Aerospace Ground Equipment (AGE) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
MC-1A - 18.4hp 1.1 0.267 0.008 0.419 0.267 0.071 0.068 24.8 
MJ-1B 0.0 3.040 0.219 4.780 3.040 0.800 0.776 141.2 
A/M32A-86D 6.5 0.294 0.046 6.102 0.457 0.091 0.089 147.0 
H1 0.4 0.100 0.011 0.160 0.180 0.006 0.006 8.9 
MJ-2/TTU-228 - 130hp 7.4 0.195 0.053 3.396 0.794 0.089 0.086 168.8 
NF-2 0.0 0.010 0.043 0.110 0.080 0.010 0.010 22.1 
A/M32A-60A 0.0 0.270 0.306 1.820 5.480 0.211 0.205 221.1 
 
3.5.3  Aerospace Ground Equipment (AGE) Formula(s) 
 
- Aerospace Ground Equipment (AGE) Emissions per Year 
AGEPOL = AGE * OH * LTO * EFPOL / 2000 
 
 AGEPOL:  Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONs) 
 AGE:  Total Number of Aerospace Ground Equipment 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
 
4.  Aircraft 

 

 
4.1  General Information & Timeline Assumptions 
 
- Add or Remove Activity from Baseline? Add 
 
- Activity Location 
 County: Bay 
 Regulatory Area(s): NOT IN A REGULATORY AREA 
 
- Activity Title: T-38 2017 Annual Operations 
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- Activity Description: 
 T-38 2017 Annual Operations 
 
- Activity Start Date 
 Start Month: 1 
 Start Year: 2017 
 
- Activity End Date 
 Indefinite: No 
 End Month: 12 
 End Year: 2017 
 
- Activity Emissions: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 34.026611  PM 2.5 5.305435 
SOx 2.039885  Pb 0.000000 
NOx 8.084055  NH3 0.000000 
CO 211.928326  CO2e 5441.8 
PM 10 6.626002    
 
- Activity Emissions  [Flight Operations (includes Trim Test & APU) part]: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 33.387794  PM 2.5 4.613096 
SOx 1.864329  Pb 0.000000 
NOx 3.192476  NH3 0.000000 
CO 210.873788  CO2e 5178.2 
PM 10 5.911137    
 
- Activity Emissions  [Aerospace Ground Equipment (AGE) part]: 

Pollutant Total Emissions (TONs)  Pollutant Total Emissions (TONs) 
VOC 0.638818  PM 2.5 0.692339 
SOx 0.175556  Pb 0.000000 
NOx 4.891579  NH3 0.000000 
CO 1.054538  CO2e 263.6 
PM 10 0.714865    
 
4.2  Aircraft & Engines 
 
4.2.1  Aircraft & Engines Assumptions 
 
- Aircraft & Engine 
 Aircraft Designation: T-38A 
 Engine Model: J85-GE-5G 
 Primary Function: Trainer 
 Aircraft has After burn: Yes 
 Number of Engines: 2 
 
- Aircraft & Engine Surrogate 
 Is Aircraft & Engine a Surrogate? No 
 Original Aircraft Name:  
 Original Engine Name:  
 
4.2.2  Aircraft & Engines Emission Factor(s) 
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- Aircraft & Engine Emissions Factors (lb/1000lb fuel)
Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 

Idle 524.00 34.46 1.07 1.34 178.05 4.70 4.02 3234 
Approach 798.00 2.59 1.07 2.13 78.20 3.01 1.84 3234 
Intermediate 1098.00 1.36 1.07 2.73 58.01 2.15 1.20 3234 
Military 1297.00 3.99 1.07 2.31 43.02 1.79 0.69 3234 
After Burn 8470.00 0.92 1.07 2.60 29.00 0.25 0.09 3234 

4.3  Flight Operations 

4.3.1  Flight Operations Assumptions 

- Flight Operations
Number of Aircraft: 17 
Number of Annual LTOs (Landing and Take-off) cycles for all Aircraft: 5368 
Number of Annual TGOs (Touch-and-Go) cycles for all Aircraft: 537 
Number of Annual Trim Test(s) per Aircraft: 12 

- Default Settings Used: Yes 

- Flight Operations TIMs (Time In Mode)
Taxi/Idle Out [Idle] (mins): 12.8 (default) 
Takeoff [Military] (mins): 0.2 (default) 
Takeoff [After Burn] (mins): 0.2 (default) 
Climb Out [Intermediate] (mins): 0.9 (default) 
Approach [Approach] (mins): 3.8 (default) 
Taxi/Idle In [Idle] (mins): 6.4 (default) 

Per the Air Emissions Guide for Air Force Mobile Sources, the defaults values for military aircraft equipped with 
after burner for takeoff is 50% military power and 50% afterburner.  (Exception made for F-35 where KARNES 3.2 
flight profile was used) 

- Trim Test
Idle (mins): 12 (default) 
Approach (mins): 27 (default) 
Intermediate (mins): 9 (default) 
Military (mins): 9 (default) 
AfterBurn (mins): 3 (default) 

4.3.2  Flight Operations Formula(s) 

- Aircraft Emissions per Mode for LTOs per Year
AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * LTO / 2000

AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
TIM:  Time in Mode (min) 
60:  Conversion Factor minutes to hours 
FC:  Fuel Flow Rate (lb/hr) 
1000:  Conversion Factor pounds to 1000pounds 
EF:  Emission Factor (lb/1000lb fuel) 
NE:  Number of Engines 
LTO:  Number of Landing and Take-off Cycles (for all aircraft) 
2000:  Conversion Factor pounds to TONs 
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- Aircraft Emissions for LTOs per Year 
AELTO = AEMIDLE_IN + AEMIDLE_OUT + AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AELTO:  Aircraft Emissions (TONs) 
 AEMIDLE_IN:  Aircraft Emissions for Idle-In Mode (TONs) 
 AEMIDLE_OUT:  Aircraft Emissions for Idle-Out Mode (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for TGOs per Year 
AEMPOL = (TIM / 60) * (FC / 1000) * EF * NE * TGO / 2000 
 
 AEMPOL:  Aircraft Emissions per Pollutant & Mode (TONs) 
 TIM:  Time in Mode (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 TGO:  Number of Touch-and-Go Cycles (for all aircraft) 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for TGOs per Year 
AETGO = AEMAPPROACH + AEMCLIMBOUT + AEMTAKEOFF 
 
 AETGO:  Aircraft Emissions (TONs) 
 AEMAPPROACH:  Aircraft Emissions for Approach Mode (TONs) 
 AEMCLIMBOUT:  Aircraft Emissions for Climb-Out Mode (TONs) 
 AEMTAKEOFF:  Aircraft Emissions for Take-Off Mode (TONs) 
 
- Aircraft Emissions per Mode for Trim per Year 
AEPSPOL = (TD / 60) * (FC / 1000) * EF * NE * NA * NTT / 2000 
 
 AEPSPOL:  Aircraft Emissions per Pollutant & Power Setting (TONs) 
 TD:  Test Duration (min) 
 60:  Conversion Factor minutes to hours 
 FC:  Fuel Flow Rate (lb/hr) 
 1000:  Conversion Factor pounds to 1000pounds 
 EF:  Emission Factor (lb/1000lb fuel) 
 NE:  Number of Engines 
 NA:  Number of Aircraft 
 NTT:  Number of Trim Test 
 2000:  Conversion Factor pounds to TONs 
 
- Aircraft Emissions for Trim per Year 
AETRIM = AEPSIDLE + AEPSAPPROACH + AEPSINTERMEDIATE + AEPSMILITARY + AEPSAFTERBURN 
 
 AETRIM:  Aircraft Emissions (TONs) 
 AEPSIDLE:  Aircraft Emissions for Idle Power Setting (TONs) 
 AEPSAPPROACH:  Aircraft Emissions for Approach Power Setting (TONs) 
 AEPSINTERMEDIATE:  Aircraft Emissions for Intermediate Power Setting (TONs) 
 AEPSMILITARY:  Aircraft Emissions for Military Power Setting (TONs) 
 AEPSAFTERBURN:  Aircraft Emissions for After Burner Power Setting (TONs) 
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4.4  Auxiliary Power Unit (APU) 
 
4.4.1  Auxiliary Power Unit (APU) Assumptions 
 
- Default Settings Used: Yes 
 
- Auxiliary Power Unit (APU) (default) 
Number of APU 

per Aircraft 
Operation Hours 

for Each LTO 
Exempt 
Source? 

Designation Manufacturer 

 
4.4.2  Auxiliary Power Unit (APU) Emission Factor(s) 
 
- Auxiliary Power Unit (APU) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
 
4.4.3  Auxiliary Power Unit (APU) Formula(s) 
 
- Auxiliary Power Unit (APU) Emissions per Year 
APUPOL = APU * OH * LTO * EFPOL / 2000 
 
 APUPOL:  Auxiliary Power Unit (APU) Emissions per Pollutant (TONs) 
 APU:  Number of Auxiliary Power Units 
 OH:  Operation Hours for Each LTO (hour) 
 LTO:  Number of LTOs 
 EFPOL:  Emission Factor for Pollutant (lb/hr) 
 2000:  Conversion Factor pounds to tons 
 
4.5  Aerospace Ground Equipment (AGE) 
 
4.5.1  Aerospace Ground Equipment (AGE) Assumptions 
 
- Default Settings Used: Yes 
 
- AGE Usage 
 Number of Annual LTO (Landing and Take-off) cycles for AGE: 5368 
 
- Aerospace Ground Equipment (AGE) (default) 
Total Number of 

AGE 
Operation Hours 

for Each LTO 
Exempt 
Source? 

AGE Type Designation 

1 0.5 No Air Compressor MC-1A - 18.4hp 
1 0.17 No Generator Set A/M32A-86D 
1 0.17 No Heater H1 
1 0.5 No Hydraulic Test Stand MJ-1-1 
1 1 No Light Cart TF-1 

 
4.5.2  Aerospace Ground Equipment (AGE) Emission Factor(s) 
 
- Aerospace Ground Equipment (AGE) Emission Factor (lb/hr) 

Designation Fuel Flow VOC SOx NOx CO PM 10 PM 2.5 CO2e 
MC-1A - 18.4hp 1.1 0.267 0.008 0.419 0.267 0.071 0.068 24.8 
A/M32A-86D 6.5 0.294 0.046 6.102 0.457 0.091 0.089 147.0 
H1 0.4 0.100 0.011 0.160 0.180 0.006 0.006 8.9 
MJ-1-1 2.5 0.026 0.018 0.757 0.043 0.109 0.105 57.2 
TF-1 0.0 0.025 0.043 0.170 0.130 0.160 0.155 30.7 
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4.5.3  Aerospace Ground Equipment (AGE) Formula(s) 

- Aerospace Ground Equipment (AGE) Emissions per Year
AGEPOL = AGE * OH * LTO * EFPOL / 2000

AGEPOL:  Aerospace Ground Equipment (AGE) Emissions per Pollutant (TONs) 
AGE:  Total Number of Aerospace Ground Equipment 
OH:  Operation Hours for Each LTO (hour) 
LTO:  Number of LTOs 
EFPOL:  Emission Factor for Pollutant (lb/hr) 
2000:  Conversion Factor pounds to tons 
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Profile Track Day Night Total % Flown Cumulative % 
Flown 

Idle 
(without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA4-2 2LA4TL470 - 32L initial to Tac Lead from W-470 4.224 0.039 4.263 9.49% 9.49% 1.151170658 0 0 0 9.3105671 
35A 2LA4-3 2LA4TW470 - 32L initial to Tac Wing from W-470 4.224 0.039 4.263 9.49% 18.98% 1.682480192 0 0 0 9.8418766 
35A 4RA4-2 4RA4TL470 - 14R initial to Tactical Lead from W-470 3.186 0.030 3.216 7.16% 26.13% 0.8684412 0 0 0 7.0238761 
35A 4RA4-3 4RA4TW470 - 14R initial to Tactical Wing from W-470 3.186 0.030 3.216 7.16% 33.29% 1.269260215 0 0 0 7.4246951 
35A 2LA4-1 2LA4OH470 - 32L initial to OH from 470 2.112 0.020 2.132 4.74% 38.04% 1.767493101 0 0 0 7.8410264 
35A 2RA4-2 2RA4TL470 - 32R initial to Tac Lead from W-470 1.810 0.017 1.827 4.07% 42.10% 0.493358853 0 0 0 3.990243 
35A 2RA4-3 2RA4TW470 - 32R initial to Tac Wing from W-151 1.810 0.017 1.827 4.07% 46.17% 0.72106294 0 0 0 4.2179471 
35A 2RIL-2 2RILS470 - 32R instrument straight-in from 470 1.800 0.017 1.817 4.04% 50.21% 0.466556901 0 0 0 7.0580952 
35A 4RA4-1 4RA4OH470 - 14R initial to OH from W-470 1.593 0.015 1.608 3.58% 53.79% 1.3330811 0 0 0 5.9138698 
35A 4LA4-2 4LA4TL470 - 14L initial to Tactical Lead from W-470 1.366 0.013 1.378 3.07% 56.86% 0.372111932 0 0 0 3.0096086 
35A 4LA4-3 4LA4TW470 - 14L initial to Tac Wing from W-470 1.366 0.013 1.378 3.07% 59.92% 0.543855901 0 0 0 3.1813526 
35A 4LIL-2 4LILS470 - 14L instrument straight-in from 470 1.358 0.013 1.371 3.05% 62.98% 0.352036054 0 0 0 5.3256184 
35A 2RA4-1 2RA4OH470 - 32R initial to OH from 470 0.905 0.008 0.914 2.03% 65.01% 0.757733909 0 0 0 3.3614907 
35A 2LA2-2 2LA2TLCAR - 32L initial to Tac Lead from Carabelle 0.806 0.007 0.813 1.81% 66.82% 0.219540639 0 0 0 1.7756254 
35A 2LA2-3 2LA2TWCAR - 32L initial to Tac Wing from Carabelle 0.806 0.007 0.813 1.81% 68.63% 0.320867088 0 0 0 1.8769518 
35A 2LA1-2 2LA1TLCL - 32L initial to Tac Lead from Compass Lake 0.774 0.007 0.781 1.74% 70.37% 0.210899433 0 0 0 1.7057361 
35A 2LA1-3 2LA1TWCL - 32L initial to Tac Wing from Compass Lake 0.774 0.007 0.781 1.74% 72.10% 0.308237633 0 0 0 1.8030743 
35A 4LA4-1 4LA4OH470 - 14L initial to OH from W-470 0.683 0.006 0.689 1.53% 73.64% 0.571202039 0 0 0 2.5339903 
35A 4RA2-2 4RA2TLCAR - 14R initial to Tactical Lead from Carabelle 0.608 0.006 0.614 1.37% 75.00% 0.16580314 0 0 0 1.3410012 
35A 4RA2-3 4RA2TWCAR - 14R initial to Tac Wing from Carabelle 0.608 0.006 0.614 1.37% 76.37% 0.242327666 0 0 0 1.4175257 
35A 4RA1-2 4RA1TLCL - 14R initial to Tactical Lead from Compass Lake 0.584 0.005 0.589 1.31% 77.68% 0.159052197 0 0 0 1.2864002 
35A 4RA1-3 4RA1TWCL - 14R initial to Tac Wing from Compass Lake 0.584 0.005 0.589 1.31% 78.99% 0.232460904 0 0 0 1.3598089 
35A 2LA3-2 2LA3TL151 - 32L initial to Tac Lead from W-151 0.469 0.004 0.474 1.05% 80.05% 0.127997863 0 0 0 1.0352355 
35A 2LA3-3 2LA3TW151 - 32L initial to Tac Wing from W-151 0.469 0.004 0.474 1.05% 81.10% 0.1870738 0 0 0 1.0943114 
35A 2LA2-1 2LA2OHCAR - 32L initial to OH from Carabelle 0.403 0.004 0.407 0.91% 82.01% 0.337415428 0 0 0 1.4968564 
35A 2LA1-1 2LA1OHCL - 32L initial to OH from Compass Lake 0.387 0.004 0.391 0.87% 82.88% 0.324150939 0 0 0 1.4380119 
35A 4RA3-2 4RA3TL151 - 14R initial to Tactical Lead from W-151 0.354 0.003 0.357 0.79% 83.67% 0.096403454 0 0 0 0.7797027 
35A 4RA3-3 4RA3TW151 - 14R initial to Tactical Wing from W-151 0.354 0.003 0.357 0.79% 84.47% 0.140897356 0 0 0 0.8241966 
35A 2RA2-2 2RA2TLCAR - 32R initial to Tac Lead from Carabelle 0.345 0.003 0.349 0.78% 85.24% 0.094243153 0 0 0 0.7622303 
35A 2RA2-3 2RA2TWCAR - 32R initial to Tac Wing from Carabelle 0.345 0.003 0.349 0.78% 86.02% 0.137739992 0 0 0 0.8057272 
35A 2RIL-4 2RILSCL - 32R instrument straight-in from Compass Lake 0.343 0.003 0.347 0.77% 86.79% 0.0891003 0 0 0 1.3479136 
35A 2RA1-2 2RA1TLCL - 32R initial to Tac Lead from Compass Lake 0.332 0.003 0.335 0.75% 87.54% 0.090462625 0 0 0 0.7316538 
35A 2RA1-3 2RA1TWCL - 32R initial to Tac Wing from Compass Lake 0.332 0.003 0.335 0.75% 88.28% 0.132214606 0 0 0 0.7734057 
35A 2RIL-3 2RILSCAR - 32R instrument straight-in from Carrabelle 0.330 0.003 0.333 0.74% 89.03% 0.085505475 0 0 0 1.2935309 
35A 4RA2-1 4RA2OHCAR - 14R initial to OH from Carabelle 0.304 0.003 0.307 0.68% 89.71% 0.254512374 0 0 0 1.1290784 
35A 2LTA-1 2LTAC470 - 32R TACAN straight-in from 470 0.297 0.003 0.300 0.67% 90.38% 0.077031959 0 0 0 1.1653432 
35A 4RA1-1 4RA1OHCL - 14R initial to OH from Compass Lake 0.292 0.003 0.295 0.66% 91.03% 0.244564008 0 0 0 1.084945 
35A 4LA2-2 4LA2TWCAR - 14L initial to Tac Wing from Carabelle 0.261 0.002 0.263 0.59% 91.62% 0.071019912 0 0 0 0.5744028 
35A 4LA2-3 4LA2TWCAR - 14L initial to Tac Wing from Carabelle 0.261 0.002 0.263 0.59% 92.20% 0.103798332 0 0 0 0.6071812 
35A 4LIL-3 4LILSCAR - 14L instrument straight-in from Carrabelle 0.259 0.002 0.261 0.58% 92.78% 0.067017805 0 0 0 1.0138486 
35A 4LA1-2 4LA1TLCL - 14L initial to Tac Lead from Compass Lake 0.250 0.002 0.253 0.56% 93.35% 0.068319535 0 0 0 0.5525624 
35A 4LA1-3 4LA1TWCL - 14L initial to Tac Wing from Compass Lake 0.250 0.002 0.253 0.56% 93.91% 0.099851628 0 0 0 0.5840945 
35A 4LIL-4 4LILSCL - 14L instrument straight-in from Compass Lake 0.249 0.002 0.251 0.56% 94.47% 0.064450073 0 0 0 0.9750038 
35A 2LA3-1 2LA3OH151 - 32L initial to OH from 151 0.235 0.002 0.237 0.53% 95.00% 0.196480237 0 0 0 0.8716338 
35A 4RTA-1 4RTAC470 - 14R TACAN straight-in from 470 0.224 0.002 0.226 0.50% 95.50% 0.058030743 0 0 0 0.8778919 
35A 2RA3-2 2RA3TL151 - 32R initial to Tac Lead from W-151 0.201 0.002 0.203 0.45% 95.95% 0.05481765 0 0 0 0.4433603 
35A 2RA3-3 2RA3TW151 - 32R initial to Tac Wing from W-151 0.201 0.002 0.203 0.45% 96.40% 0.080118104 0 0 0 0.4686608 
35A 2RIL-1 2RILS151 - 32R instrument straight-in from 151 0.200 0.002 0.202 0.45% 96.85% 0.051868186 0 0 0 0.7846644 
35A 4RA3-1 4RA3OH151 - 14R initial to OH from W-151 0.177 0.002 0.179 0.40% 97.25% 0.148396466 0 0 0 0.6583226 
35A 2RA2-1 2RA2OHCAR - 32R initial to OH from Carabelle 0.173 0.002 0.174 0.39% 97.64% 0.144251313 0 0 0 0.6399337 
35A 2RA1-1 2RA1OHCL - 32R initial to OH from Compass Lake 0.166 0.002 0.167 0.37% 98.01% 0.138448099 0 0 0 0.6141892 
35A 4LA3-2 4LA3TL151 - 14L initial to Tac Lead from W-151 0.152 0.001 0.153 0.34% 98.35% 0.041315766 0 0 0 0.3341583 
35A 4LA3-3 4LA3TW151 - 14L initial to Tac Wing from W-151 0.152 0.001 0.153 0.34% 98.69% 0.060384581 0 0 0 0.3532271 
35A 4LIL-1 4LILS151 - 14L instrument straight-in from 151 0.151 0.001 0.152 0.34% 99.03% 0.039029526 0 0 0 0.5904405 
35A 4LA2-1 4LA2OHCAR - 14L initial to OH from Carabelle 0.130 0.001 0.131 0.29% 99.32% 0.108603 0 0 0 0.4817891 
35A 4LA1-1 4LA1OHCL - 14L initial to OH from Compass Lake 0.125 0.001 0.126 0.28% 99.60% 0.104457847 0 0 0 0.4634002 
35A 2RA3-1 2RA3OH151 - 32R initial to OH from W-151 0.101 0.001 0.102 0.23% 99.83% 0.084561115 0 0 0 0.3751335 
35A 4LA3-1 4LA3OH151 - 14L initial to OH from 151 0.076 0.001 0.077 0.17% 100.00% 0.063835351 0 0 0 0.283189 

44.932 100.00% Total (sec): 18.4774023 0 0 0 120.90961 
Total (min): 0.307956705 0 0 0 2.0151602 

Weighted Value All Profiles Tyndall AFB F-35 Arrivals 



   
    

   
     

   
     

   
     

   
    

    
 

    
 

    
 

    
 

    
 

  
 

  
 

  
 

  
 

  
 

  

 

  

 

  

   

  

   

    

 

Tyndall AFB Runway Elevation ft: 18 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA4-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A_2LA4-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA4-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A_2LA4-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA4-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A_4RA4-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA4-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A_4RA4-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA4-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A_2LA4-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Height 
Value Height Unit 

Corrected 
Height ft 

AGL 

Height 
Value Height Unit 

Corrected 
Height ft 

AGL 

Height 
Value Height Unit 

Corrected 
Height ft 

AGL 

Height 
Value Height Unit 

Corrected 
Height ft 

AGL 

Height 
Value Height Unit 

Corrected 
Height ft 

AGL 

Speed kts Climb 
Angle ° 

Climb Rate 
fpm Duration sec 

Point Distance 
NM 

Point Distance 
NM Height ft Power % ETR 

Duration sec 

Point Distance 
NM 

Point Distance 
NM Height ft Power % ETR 

Height ft Power % ETR Speed kts Climb 
Angle ° 

Climb Rate 
fpm Duration sec 

Duration sec 

Point 

Speed kts Climb 
Angle ° 

Climb Rate 
fpm 

Height ft Power % ETR Speed kts Climb 
Angle ° 

Climb Rate 
fpm 

Duration sec Distance 
NM Height ft Power % ETR Speed kts Climb 

Angle ° 
Climb Rate 

fpm 

Tables provided in this Attachment are presented in the same format as produced by the modeling software. 



   
 

   
 

   

   
 

   
 

   
 

   

   
 

    
 

    
 

    
 

    
 

    
 

   
 

    
 

    
 

 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

   

    

 

    

    

    

    

    

    

3000 to b 45.5 45.5 Approach 45.5 Idle 
b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA4-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA4-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA4-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA4-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RIL-2 - Straight-in IFR Arrival Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RIL-2 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.6 -500 57 1982 AGL 1982 57 Approach 57 Approach 
d 5 1,482 AGL 40 Parallel 180 -2.7 -800 106 1482 AGL 1482 106 Approach 106 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA4-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA4-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA4-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA4-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA4-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA4-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LIL-2 - Straight-in IFR Arrival Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LIL-2 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.6 -500 57 1982 AGL 1982 57 Approach 57 Approach 
d 5 1,482 AGL 40 Parallel 180 -2.7 -800 106 1482 AGL 1482 106 Approach 106 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA4-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA4-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
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h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA2-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA2-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA2-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA2-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA1-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA1-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA1-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA1-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA4-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA4-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA2-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA2-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA2-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA2-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA1-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA1-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
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g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA1-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA1-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA3-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA3-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA3-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA3-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA2-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA2-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA1-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA1-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA3-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA3-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA3-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA3-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA2-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA2-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
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f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA2-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA2-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RIL-4 - Straight-in IFR Arrival Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RIL-4 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.6 -500 57 1982 AGL 1982 57 Approach 57 Approach 
d 5 1,482 AGL 40 Parallel 180 -2.7 -800 106 1482 AGL 1482 106 Approach 106 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA1-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A_2RA1-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA1-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA1-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RIL-3 - Straight-in IFR Arrival Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RIL-3 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.6 -500 57 1982 AGL 1982 57 Approach 57 Approach 
d 5 1,482 AGL 40 Parallel 180 -2.7 -800 106 1482 AGL 1482 106 Approach 106 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA2-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA2-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LTA-1 - TACAN from W470 Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LTA-1 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.3 -400 54 1982 AGL 1982 54 Approach 54 Approach 
d 5.15 1,582 AGL 40 Parallel 180 -2.8 -800 109 1582 AGL 1582 109 Approach 109 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA1-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA1-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA2-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA2-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 
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a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA2-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA2-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LIL-3 - Straight-in IFR Arrival Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LIL-3 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.6 -500 57 1982 AGL 1982 57 Approach 57 Approach 
d 5 1,482 AGL 40 Parallel 180 -2.7 -800 106 1482 AGL 1482 106 Approach 106 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA1-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA1-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA1-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA1-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LIL-4 - Straight-in IFR Arrival Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LIL-4 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.6 -500 57 1982 AGL 1982 57 Approach 57 Approach 
d 5 1,482 AGL 40 Parallel 180 -2.7 -800 106 1482 AGL 1482 106 Approach 106 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LA3-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LA3-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RTA-1 - TACAN from W470 Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RTA-1 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.3 -400 54 1982 AGL 1982 54 Approach 54 Approach 
d 5.15 1,582 AGL 40 Parallel 180 -2.8 -800 109 1582 AGL 1582 109 Approach 109 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA3-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA3-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 
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Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA3-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA3-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RIL-1 - Straight-in IFR Arrival Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RIL-1 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.6 -500 57 1982 AGL 1982 57 Approach 57 Approach 
d 5 1,482 AGL 40 Parallel 180 -2.7 -800 106 1482 AGL 1482 106 Approach 106 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RA3-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RA3-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA2-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA2-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA1-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA1-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA3-2 - Tactical Lead Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA3-2 0 0 0 0 110.2667 24.26666667 0 0 0 86 12.13333333 0 0 0 98.13333 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 11.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 6.8 3,100 AGL 15 Variable 350 -6.4 -3500 26 3100 AGL 3100 

c to 3000 1.73333333 
3000 to d 24.2666667 24.2666667 Approach 24.26666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA3-3 - Tactical Wing Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA3-3 0 0 0 0 121.4667 35.46666667 0 0 0 86 17.73333333 0 0 0 103.7333 
Profile Segments 

a 33.92 10,000 AGL 15 Variable 350 -3.1 -1900 217 10000 AGL 10000 
b 12.85 3,100 AGL 35 Variable 350 0 0 52 3100 AGL 3100 
c 7.8 3,100 AGL 15 Variable 350 -4.4 -2400 38 3100 AGL 3100 

c to 3000 2.53333333 
3000 to d 35.4666667 35.4666667 Approach 35.46666667 Idle 

d 4.6 1,600 AGL 35 Variable 260 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
e 3.8 1,600 AGL 50 Parallel 200 0 0 13 1600 AGL 1600 13 Approach 13 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 12 1600 AGL 1600 12 Approach 12 Approach 
g 2.4 1,600 AGL 60 Parallel 200 -8.7 -2900 27 1600 AGL 1600 27 Approach 27 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LIL-1 - Straight-in IFR Arrival Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LIL-1 0 0 0 0 186.0747 23.07466667 0 0 0 163 11.53733333 0 0 0 174.5373 
Profile Segments 

a 32.92 13,982 AGL 15 Variable 300 0 0 104 13982 AGL 13982 
b 25 13,982 AGL 15 Variable 250 -6.6 -2600 272 13982 AGL 13982 

b to 3000 248.925333 
3000 to c 23.0746667 23.0746667 Approach 23.07466667 Idle 

c 8 1,982 AGL 50 Parallel 200 -1.6 -500 57 1982 AGL 1982 57 Approach 57 Approach 
d 5 1,482 AGL 40 Parallel 180 -2.7 -800 106 1482 AGL 1482 106 Approach 106 Approach 
e 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA2-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA2-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 
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a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA1-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA1-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RA3-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RA3-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LA3-1 - Overhead Break Arrival - Break at the Numbers Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LA3-1 0 0 0 0 202.5 74.5 0 0 0 128 37.25 0 0 0 165.25 
Profile Segments 

a 32.92 10,000 AGL 15 Variable 300 -3.5 -1800 273 10000 AGL 10000 
a to 3000 227.5 
3000 to b 45.5 45.5 Approach 45.5 Idle 

b 10.18 1,600 AGL 35 Variable 300 0 0 49 1600 AGL 1600 49 Approach 49 Approach 
c 6.11 1,600 AGL 15 Variable 300 0 0 29 1600 AGL 1600 29 Approach 29 Idle 
d 4.04 1,600 AGL 35 Variable 210 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
e 3.55 1,600 AGL 50 Parallel 200 0 0 9 1600 AGL 1600 9 Approach 9 Approach 
f 3.06 1,600 AGL 28 Parallel 200 0 0 19 1600 AGL 1600 19 Approach 19 Approach 
g 2.03 1,600 AGL 60 Parallel 200 -11.8 -3900 20 1600 AGL 1600 20 Approach 20 Approach 
h 1 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 22 Approach 
i 0 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 0 Approach 
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Profile Track Day Night Total % Flown Cumulative 
% Flown  

Idle 
(without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-2 2LDDTR470 - 32LD TROWT 2 departure to 470 6.006 0.030 6.036 13.43% 13.43% 0 3.082881706 1.18983607 1.0623536 1.0746906 
35A MIL -2 2LDDTR470 - 32LD TROWT 2 departure to 470 6.006 0.030 6.036 13.43% 26.87% 0 0 5.91079854 2.015045 1.612036 
35A AB 4-8 4RDOYS2470 - 14R OYSTE 2 departure to 470 4.531 0.022 4.553 10.13% 37.00% 0 2.325440757 0.897502257 0.8013413 0.8106472 
35A MIL-16 4RDOYS2470 - 14R OYSTE 2 departure to 470 4.531 0.022 4.553 10.13% 47.13% 0 0 4.458559601 1.5199635 1.2159708 
35A AB 2-6 2RDTR470 - 32R TROWT 2 departure to 470 2.574 0.013 2.587 5.76% 52.89% 0 1.321307981 0.509957905 0.4553196 0.4606071 
35A MIL -6 2RDTR470 - 32R TROWT 2 departure to 470 2.574 0.013 2.587 5.76% 58.65% 0 0 2.533339268 0.8636384 0.6909107 
35A AB 4-4 4LDOYS2470 - 14LD OYSTE 2 departure to 470 1.942 0.010 1.951 4.34% 62.99% 0 0.996471539 0.384587504 0.3433817 0.3473694 
35A MIL-12 4LDOYS2470 - 14LD OYSTE 2 departure to 470 1.942 0.010 1.951 4.34% 67.33% 0 0 1.91053147 0.6513175 0.521054 
35A AB 2-3 2LDDTRCAR - 32LD TROWT 2 departure to Carabelle 1.146 0.006 1.151 2.56% 69.89% 0 0.587872241 0.226888886 0.2025794 0.2049319 
35A MIL -3 2LDDTRCAR - 32LD TROWT 2 departure to Carabelle 1.146 0.006 1.151 2.56% 72.46% 0 0 1.127125434 0.3842473 0.3073978 
35A AB 2-4 2LDDTRCL - 32LD TROWT 2 departure to Compass Lake 1.101 0.005 1.106 2.46% 74.92% 0 0.56488853 0.218018339 0.1946592 0.1969198 
35A MIL -4 2LDDTRCL - 32LD TROWT 2 departure to Compass Lake 1.101 0.005 1.106 2.46% 77.38% 0 0 1.083058844 0.3692246 0.2953797 
35A AB 4-5 4RDOYS2CAR - 14RD OYSTE 2 departure to Carabelle 0.864 0.004 0.869 1.93% 79.31% 0 0.443840988 0.171300123 0.1529465 0.1547227 
35A MIL-13 4RDOYS2CAR - 14RD OYSTE 2 departure to Carabelle 0.864 0.004 0.869 1.93% 81.25% 0 0 0.850974806 0.290105 0.232084 
35A AB 4-6 4RDOYS2CL - 14R Departure to Compass Lake 0.830 0.004 0.835 1.86% 83.11% 0 0.426475518 0.164597932 0.1469624 0.1486691 
35A MIL-14 4RDOYS2CL - 14R Departure to Compass Lake 0.830 0.004 0.835 1.86% 84.96% 0 0 0.81768005 0.2787546 0.2230036 
35A AB 2-1 2LDDTR151 - 32LD TROWT 2 departure to 151 0.667 0.003 0.671 1.49% 86.46% 0 0.342712661 0.132269716 0.118098 0.1194694 
35A MIL -1 2LDDTR151 - 32LD TROWT 2 departure to 151 0.667 0.003 0.671 1.49% 87.95% 0 0 0.657081813 0.2240052 0.1792041 
35A AB 4-7 4RDOYS2151 - 14RD OYSTE 2 departure to 151 0.503 0.002 0.506 1.13% 89.08% 0 0.258439056 0.099744376 0.0890575 0.0900917 
35A MIL-15 4RDOYS2151 - 14RD OYSTE 2 departure to 151 0.503 0.002 0.506 1.13% 90.20% 0 0 0.495504318 0.1689219 0.1351375 
35A AB 2-7 2RDTRCAR - 32R TROWT 2 departure to Carabelle 0.491 0.002 0.493 1.10% 91.30% 0 0.251799318 0.097181773 0.0867694 0.0877771 
35A MIL -7 2RDTRCAR - 32R TROWT 2 departure to Carabelle 0.491 0.002 0.493 1.10% 92.40% 0 0 0.48277397 0.164582 0.1316656 
35A AB 2-8 2RDTRCL - 32R TROWT 2 departure to Compass Lake 0.472 0.002 0.474 1.05% 93.45% 0 0.242095084 0.093436431 0.0834254 0.0843942 
35A MIL -8 2RDTRCL - 32R TROWT 2 departure to Compass Lake 0.472 0.002 0.474 1.05% 94.51% 0 0 0.464168076 0.1582391 0.1265913 
35A AB 4-1 4LDOYS2CAR - 14LD OYSTE 2 departure to Carabelle 0.370 0.002 0.372 0.83% 95.34% 0 0.189998674 0.073329857 0.0654731 0.0662334 
35A MIL -9 4LDOYS2CAR - 14LD OYSTE 2 departure to Carabelle 0.370 0.002 0.372 0.83% 96.16% 0 0 0.364283807 0.1241877 0.0993501 
35A AB 4-2 4LDOYS2CL - 14L dep track to Compasss Lake 0.356 0.002 0.358 0.80% 96.96% 0 0.182848186 0.070570131 0.063009 0.0637408 
35A MIL-10 4LDOYS2CL - 14L dep track to Compasss Lake 0.356 0.002 0.358 0.80% 97.76% 0 0 0.350574201 0.1195139 0.0956111 
35A AB 2-5 2RDTR151 - 32R TROWT 2 departure to 151 0.286 0.001 0.287 0.64% 98.40% 0 0.146584998 0.056574379 0.0505128 0.0510994 
35A MIL -5 2RDTR151 - 32R TROWT 2 departure to 151 0.286 0.001 0.287 0.64% 99.03% 0 0 0.281046915 0.0958114 0.0766492 
35A AB 4-3 4LDOYS2151 - 14LD OYSTE 2 departure to 151 0.216 0.001 0.217 0.48% 99.52% 0 0.11083256 0.04277575 0.0381926 0.0386362 
35A MIL-11 4LDOYS2151 - 14LD OYSTE 2 departure to 151 0.216 0.001 0.217 0.48% 100.00% 0 0 0.212498887 0.0724428 0.0579542 

44.932 100.00% Total (sec): 0 11.4744898 26.42857143 11.454082 10 
Total (min): 0 0.191241497 0.44047619 0.1909014 0.1666667 

Weighted Value All Profiles Tyndall AFB F-35 Departures 



   
 

   

   
 

   

   
 

   

   
 

 
 

 
 

  
 

  
 

  
 

  
 

 
 

  
 

  
 

  
 

  
 

  
 

 

  
 

 

  
 

   
 

  
 

  
 

  
 

  
 

  
 

  
 

  

 

  

   

    

    

    

    

    

Tyndall AFB Runway Elevation ft: 18 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_2-2 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-2 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-2 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -2 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_4-8 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 4-8 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL-16 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL-16 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_2-6 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-6 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-6 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -6 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_4-4 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 4-4 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 
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Tables provided in this Attachment are presented in the same format as produced by the modeling software. 



   

   
 

   

   
 

   

   
 

   

   
 

   

   
 

 
 

  
 

  
 

 
 

  
 

  
 

  
 

  
 

 
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

 

  
 

 

  
 

   
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

    

    

    

    

    

    

    

    

    

    

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL-12 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL-12 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_2-3 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-3 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-3 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -3 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_2-4 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-4 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-4 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -4 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_4-5 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 4-5 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL-13 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL-13 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_4-6 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 4-6 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL-14 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL-14 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_2-1 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-1 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
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c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-1 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -1 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_4-7 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 4-7 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL-15 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL-15 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_2-7 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-7 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-7 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -7 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_2-8 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-8 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-8 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -8 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_4-1 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 4-1 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-9 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -9 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 
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Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_4-2 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 4-2 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL-10 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL-10 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_2-5 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 2-5 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL_-5 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL -5 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_AB_4-3 - Afterburner Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A AB 4-3 0 31.89795918 0 15.8163265 0 0 14 17.71428571 0 16 0 22.94898 8.8571429 7.908163 8 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 16 0 AGL 0 16 Afterburner 16 Approach 
b 0.33 0 AGL 150 Afterburner 150 0.8 200 2 0 AGL 0 2 Afterburner 2 Afterburner 
c 0.41 7 AGL 150 Afterburner 174 2 900 12 7 AGL 7 12 Afterburner 12 Afterburner 
d 1.32 200 AGL 100 Variable 350 15 9500 62 200 AGL 200 

d to 500 1.89795918 1.8979592 Afterburner 1.89795918 Military 
500 to 3000 15.8163265 15.816327 Climbout 15.8163265 Military 

3000 to e 44.2857143 
e 7.32 10,000 AGL 35 Variable 350 0 0 263 10000 AGL 10000 
f 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_MIL-11 - Mil Departure Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A MIL-11 0 0 41 30 0 0 0 47 0 24 0 0 44 15 12 
Profile Segments 

a 0 0 AGL 50 Variable 0 0 0 24 0 AGL 0 24 Military 24 Approach 
b 0.49 0 AGL 100 Variable 150 0.8 200 2 0 AGL 0 2 Military 2 Military 
c 0.58 7 AGL 100 Variable 174 4.3 2000 15 7 AGL 7 15 Military 15 Military 
d 1.65 500 AGL 100 Variable 350 8.1 5100 30 500 AGL 500 30 Climbout 30 Military 
e 4.53 3,000 AGL 80 Variable 350 15 9500 44 3000 AGL 3000 
f 8.83 10,000 AGL 35 Variable 350 0 0 248 10000 AGL 10000 
g 32.92 10,000 AGL 35 Variable 350 10000 AGL 10000 
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Profile Track Day Night Total % Flown Cumulative 
% Flown  

Idle 
(without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LC4 2LC4 - VFR CLOSED 5.960 0.006 5.966 36.95% 36.95% 0 0 14.41062802 5.173046 41.0148644 
35A 4RC4 4RC4 - VFR CLOSED 4.496 0.004 4.501 27.88% 64.83% 0 0 10.87198068 3.9027623 30.9433296 
35A 2RC4 2RC4 - VFR CLOSED 2.554 0.002 2.557 15.84% 80.66% 0 0 6.176328502 2.2171436 17.5787811 
35A 4LC4 4LC4 - VFR CLOSED 1.927 0.002 1.929 11.95% 92.61% 0 0 4.65942029 1.6726124 13.261427 
35A 2RSP-1 2RSP35A - Multiple SFO Pattern 0.323 0.000 0.323 2.00% 94.61% 0 0 0.645423015 0 0.61507712 
35A 2RC1W 2RC1W - RADAR PATTERN 0.248 0.000 0.248 1.54% 96.15% 0 0 0.476155085 0.2303976 14.7915273 
35A 4LSP-1 4LSP35A - Multiple SFO Pattern 0.244 0.000 0.244 1.51% 97.66% 0 0 0.487564135 0 0.4646403 
35A 4LC1W 4LC1W - from nmi file 0.187 0.000 0.187 1.16% 98.82% 0 0 0.359036294 0.1737272 11.0258888 
35A 2LSP-1 2LSP35A - Multiple SFO Pattern 0.081 0.000 0.081 0.50% 99.32% 0 0 0.161855307 0 0.15424535 
35A 4RSP-1 4RSP35A - Multiple SFO Pattern 0.061 0.000 0.061 0.38% 99.70% 0 0 0.121891034 0 0.11616008 
35A 2LC1W 2LC1W - TACAN from approach plate 0.028 0.000 0.028 0.17% 99.87% 0 0 0.053759445 0.0260126 1.44977084 
35A 4RC1W 4RC1W - TACAN from approach plate 0.021 0.000 0.021 0.13% 100.00% 0 0 0.040319584 0.0195095 1.08992939 

16.146 100.00% Total (sec): 0 0 38.46436139 13.415211 132.505641 
Total (min): 0 0 0.64107269 0.2235869 2.20842735 

Weighted Value All Profiles Tyndall AFB F-35 Closed Patterns 



  

     
   

     
   

     
   

     
   

     
      

     
    

     
     

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

   

 

 

   

 

    

   

 

    

   

    

Tyndall AFB Runway Elevation ft: 18 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LC4 - VFR Pattern Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LC4 0 0 39 14 111 0 0 39 14 111 
Profile Segments 

a 0 50 AGL 40 Parallel 160 -3.8 -1000 2 50 AGL 50 2 Approach 
b 0.1 10 AGL 100 Variable 150 0.9 400 22 10 AGL 10 22 Military 
c 1.5 150 AGL 100 Variable 300 6.8 3300 17 150 AGL 150 17 Military 
d 2.81 1,100 AGL 80 Variable 250 5.2 2200 14 1100 AGL 1100 14 Climbout 
e 3.71 1,600 AGL 35 Variable 220 -0.7 -300 23 1600 AGL 1600 23 Approach 
f 5.03 1,500 AGL 50 Parallel 200 0 0 24 1500 AGL 1500 24 Approach 
g 6.35 1,500 AGL 28 Parallel 200 -4.5 -1600 19 1500 AGL 1500 19 Approach 
h 7.38 1,000 AGL 50 Parallel 190 -6.4 -2000 21 1000 AGL 1000 21 Approach 
i 8.42 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 
j 9.4 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RC4 - VFR Pattern Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RC4 0 0 39 14 111 0 0 39 14 111 
Profile Segments 

a 0 50 AGL 40 Parallel 160 -3.8 -1000 2 50 AGL 50 2 Approach 
b 0.1 10 AGL 100 Variable 150 0.9 400 22 10 AGL 10 22 Military 
c 1.5 150 AGL 100 Variable 300 6.8 3300 17 150 AGL 150 17 Military 
d 2.81 1,100 AGL 80 Variable 250 5.2 2200 14 1100 AGL 1100 14 Climbout 
e 3.71 1,600 AGL 35 Variable 220 -0.7 -300 23 1600 AGL 1600 23 Approach 
f 5.03 1,500 AGL 50 Parallel 200 0 0 24 1500 AGL 1500 24 Approach 
g 6.35 1,500 AGL 28 Parallel 200 -4.5 -1600 19 1500 AGL 1500 19 Approach 
h 7.38 1,000 AGL 50 Parallel 190 -6.4 -2000 21 1000 AGL 1000 21 Approach 
i 8.42 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 
j 9.4 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RC4 - VFR Pattern Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RC4 0 0 39 14 111 0 0 39 14 111 
Profile Segments 

a 0 50 AGL 40 Parallel 160 -3.8 -1000 2 50 AGL 50 2 Approach 
b 0.1 10 AGL 100 Variable 150 0.9 400 22 10 AGL 10 22 Military 
c 1.5 150 AGL 100 Variable 300 6.8 3300 17 150 AGL 150 17 Military 
d 2.81 1,100 AGL 80 Variable 250 5.2 2200 14 1100 AGL 1100 14 Climbout 
e 3.71 1,600 AGL 35 Variable 220 -0.7 -300 23 1600 AGL 1600 23 Approach 
f 5.03 1,500 AGL 50 Parallel 200 0 0 24 1500 AGL 1500 24 Approach 
g 6.35 1,500 AGL 28 Parallel 200 -4.5 -1600 19 1500 AGL 1500 19 Approach 
h 7.38 1,000 AGL 50 Parallel 190 -6.4 -2000 21 1000 AGL 1000 21 Approach 
i 8.42 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 
j 9.4 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LC4 - VFR Pattern Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LC4 0 0 39 14 111 0 0 39 14 111 
Profile Segments 

a 0 50 AGL 40 Parallel 160 -3.8 -1000 2 50 AGL 50 2 Approach 
b 0.1 10 AGL 100 Variable 150 0.9 400 22 10 AGL 10 22 Military 
c 1.5 150 AGL 100 Variable 300 6.8 3300 17 150 AGL 150 17 Military 
d 2.81 1,100 AGL 80 Variable 250 5.2 2200 14 1100 AGL 1100 14 Climbout 
e 3.71 1,600 AGL 35 Variable 220 -0.7 -300 23 1600 AGL 1600 23 Approach 
f 5.03 1,500 AGL 50 Parallel 200 0 0 24 1500 AGL 1500 24 Approach 
g 6.35 1,500 AGL 28 Parallel 200 -4.5 -1600 19 1500 AGL 1500 19 Approach 
h 7.38 1,000 AGL 50 Parallel 190 -6.4 -2000 21 1000 AGL 1000 21 Approach 
i 8.42 300 AGL 40 Parallel 170 -2.4 -700 22 300 AGL 300 22 Approach 
j 9.4 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RSP-1 - Multiple SFO Pattern based on pilot interview Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RSP-1 0 0 32.2631579 0 30.74624 0 0 32.263158 0 30.74624 
Profile Segments 

a 0 100 AGL 100 Variable 225 1.9 900 27 100 AGL 100 27 Military 
b 2 500 AGL 100 Variable 300 45 27800 20 500 AGL 500 

b to 3000 5.2631579 5.263157895 Military 
3000 to c 14.736842 

c 3.56 10,000 AGL 35 Variable 250 0 0 23 10000 AGL 10000 
d 5.18 10,000 AGL 35 Variable 250 0 0 18 10000 AGL 10000 
e 6.36 10,000 AGL 28 Parallel 220 -17 -6800 11 10000 AGL 10000 
f 7.01 8,777 AGL 28 Parallel 220 -15 -6000 19 8777 AGL 8777 
g 8.19 6,858 AGL 28 Parallel 220 -17 -6800 28 6858 AGL 6858 
h 9.92 3,648 AGL 28 Parallel 220 -15.8 -6300 34 3648 AGL 3648 

h to 3000 6.253761 
3000 to i 27.746239 27.746239 Approach 

i 11.97 125 AGL 28 Parallel 220 -1.2 -500 3 125 AGL 125 3 Approach 
j 12.17 100 AGL 100 Variable 225 100 AGL 100 0 Military 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2RC1W - ILS to 32R Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2RC1W 0 0 31 15 963 0 0 31 15 963 
Profile Segments 

a 0 50 AGL 40 Parallel 160 -1.9 -500 5 50 AGL 50 5 Approach 
b 0.2 10 AGL 100 Variable 145 2.2 800 31 10 AGL 10 31 Military 
c 1.89 400 AGL 80 Variable 250 14.3 6500 15 400 AGL 400 15 Climbout 
d 2.92 2,000 AGL 60 Variable 250 8.3 3700 10 2000 AGL 2000 10 Approach 
e 3.6 2,600 AGL 30 Variable 250 0 0 753 2600 AGL 2600 753 Approach 
f 53.28 2,600 AGL 30 Variable 225 -1.9 -700 87 2600 AGL 2600 87 Approach 
g 58.27 1,600 AGL 40 Parallel 190 -2.8 -900 108 1600 AGL 1600 108 Approach 
h 63.54 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LSP-1 - Multiple SFO Pattern based on pilot interview Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LSP-1 0 0 32.2631579 0 30.74624 0 0 32.263158 0 30.74624 
Profile Segments 

a 0 100 AGL 100 Variable 225 1.9 900 27 100 AGL 100 27 Military 
b 2 500 AGL 100 Variable 300 45 27800 20 500 AGL 500 

b to 3000 5.2631579 5.263157895 Military 
3000 to c 14.736842 

c 3.56 10,000 AGL 35 Variable 250 0 0 23 10000 AGL 10000 
d 5.18 10,000 AGL 35 Variable 250 0 0 18 10000 AGL 10000 
e 6.36 10,000 AGL 28 Parallel 220 -17 -6800 11 10000 AGL 10000 
f 7.01 8,777 AGL 28 Parallel 220 -15 -6000 19 8777 AGL 8777 
g 8.19 6,858 AGL 28 Parallel 220 -17 -6800 28 6858 AGL 6858 
h 9.92 3,648 AGL 28 Parallel 220 -15.8 -6300 34 3648 AGL 3648 

h to 3000 6.253761 
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Tables provided in this Attachment are presented in the same format as produced by the modeling software. 



 

     
   

 

 
 
 
 
 
 

     
     

 
 
 
 
 
 

 

     
      

 
 
 
 
 
 

 

     
    

 

 
 
 
 
 
 

     
   

 

 
 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
     

   

   

 

    

   

 

 

3000 to i 27.746239 27.746239 Approach 
i 11.97 125 AGL 28 Parallel 220 -1.2 -500 3 125 AGL 125 3 Approach 
j 12.17 100 AGL 100 Variable 225 100 AGL 100 0 Military 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4LC1W - ILS to 14L Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4LC1W 0 0 31 15 952 0 0 31 15 952 
Profile Segments 

a 0 50 AGL 40 Parallel 160 -1.9 -500 5 50 AGL 50 5 Approach 
b 0.2 10 AGL 100 Variable 145 2.2 800 31 10 AGL 10 31 Military 
c 1.89 400 AGL 80 Variable 250 14.3 6500 15 400 AGL 400 15 Climbout 
d 2.92 2,000 AGL 60 Variable 250 8.3 3700 10 2000 AGL 2000 10 Approach 
e 3.6 2,600 AGL 30 Variable 250 0 0 742 2600 AGL 2600 742 Approach 
f 52.56 2,600 AGL 30 Variable 225 -1.9 -700 87 2600 AGL 2600 87 Approach 
g 57.55 1,600 AGL 40 Parallel 190 -2.8 -900 108 1600 AGL 1600 108 Approach 
h 62.81 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LSP-1 - Multiple SFO Pattern based on pilot interview Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LSP-1 0 0 32.2631579 0 30.74624 0 0 32.263158 0 30.74624 
Profile Segments 

a 0 100 AGL 100 Variable 225 1.9 900 27 100 AGL 100 27 Military 
b 2 500 AGL 100 Variable 300 45 27800 20 500 AGL 500 

b to 3000 5.2631579 5.263157895 Military 
3000 to c 14.736842 

c 3.56 10,000 AGL 35 Variable 250 0 0 23 10000 AGL 10000 
d 5.18 10,000 AGL 35 Variable 250 0 0 18 10000 AGL 10000 
e 6.36 10,000 AGL 28 Parallel 220 -17 -6800 11 10000 AGL 10000 
f 7.01 8,777 AGL 28 Parallel 220 -15 -6000 19 8777 AGL 8777 
g 8.19 6,858 AGL 28 Parallel 220 -17 -6800 28 6858 AGL 6858 
h 9.92 3,648 AGL 28 Parallel 220 -15.8 -6300 34 3648 AGL 3648 

h to 3000 6.253761 
3000 to i 27.746239 27.746239 Approach 

i 11.97 125 AGL 28 Parallel 220 -1.2 -500 3 125 AGL 125 3 Approach 
j 12.17 100 AGL 100 Variable 225 100 AGL 100 0 Military 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RSP-1 - Multiple SFO Pattern based on pilot interview Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RSP-1 0 0 32.2631579 0 30.74624 0 0 32.263158 0 30.74624 
Profile Segments 

a 0 100 AGL 100 Variable 225 1.9 900 27 100 AGL 100 27 Military 
b 2 500 AGL 100 Variable 300 45 27800 20 500 AGL 500 

b to 3000 5.2631579 5.263157895 Military 
3000 to c 14.736842 

c 3.56 10,000 AGL 35 Variable 250 0 0 23 10000 AGL 10000 
d 5.18 10,000 AGL 35 Variable 250 0 0 18 10000 AGL 10000 
e 6.36 10,000 AGL 28 Parallel 220 -17 -6800 11 10000 AGL 10000 
f 7.01 8,777 AGL 28 Parallel 220 -15 -6000 19 8777 AGL 8777 
g 8.19 6,858 AGL 28 Parallel 220 -17 -6800 28 6858 AGL 6858 
h 9.92 3,648 AGL 28 Parallel 220 -15.8 -6300 34 3648 AGL 3648 

h to 3000 6.253761 
3000 to i 27.746239 27.746239 Approach 

i 11.97 125 AGL 28 Parallel 220 -1.2 -500 3 125 AGL 125 3 Approach 
j 12.17 100 AGL 100 Variable 225 100 AGL 100 0 Military 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_2LC1W - TACAN to 32L Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 2LC1W 0 0 31 15 836 0 0 31 15 836 
Profile Segments 

a 0 50 AGL 40 Parallel 160 -1.9 -500 5 50 AGL 50 5 Approach 
b 0.2 10 AGL 100 Variable 145 2.2 800 31 10 AGL 10 31 Military 
c 1.89 400 AGL 80 Variable 250 14.3 6500 15 400 AGL 400 15 Climbout 
d 2.92 2,000 AGL 60 Variable 250 8.3 3700 10 2000 AGL 2000 10 Approach 
e 3.6 2,600 AGL 30 Variable 250 0 0 626 2600 AGL 2600 626 Approach 
f 44.92 2,600 AGL 30 Variable 225 -1.9 -700 87 2600 AGL 2600 87 Approach 
g 49.91 1,600 AGL 40 Parallel 190 -2.8 -900 108 1600 AGL 1600 108 Approach 
h 55.18 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 

Aircraft Flight Mode TIMS (Altitude Method) Aircraft Flight Mode TIMS (Power Setting Method) Aircraft Flight Mode TIMS (Average) 
35A_4RC1W - TACAN to 14R Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach Idle (without Taxi) Takeoff AB Takeoff Mil Climbout Approach 

35A 4RC1W 0 0 31 15 838 0 0 31 15 838 
Profile Segments 

a 0 50 AGL 40 Parallel 160 -1.9 -500 5 50 AGL 50 5 Approach 
b 0.2 10 AGL 100 Variable 145 2.2 800 31 10 AGL 10 31 Military 
c 1.89 400 AGL 80 Variable 250 14.3 6500 15 400 AGL 400 15 Climbout 
d 2.92 2,000 AGL 60 Variable 250 8.3 3700 10 2000 AGL 2000 10 Approach 
e 3.6 2,600 AGL 30 Variable 250 0 0 628 2600 AGL 2600 628 Approach 
f 45.06 2,600 AGL 30 Variable 225 -1.9 -700 87 2600 AGL 2600 87 Approach 
g 50.05 1,600 AGL 40 Parallel 190 -2.8 -900 108 1600 AGL 1600 108 Approach 
h 55.31 50 AGL 40 Parallel 160 50 AGL 50 0 Approach 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Altitude 
Method 

Duration sec 

Altitude 
Method 

Flight Mode 

Power Setting 
Method 

Duration sec 

Power Setting 
Method Flight 

Mode 

Height 
Value 

Height Unit 
Corrected 
Height ft 

AGL 

Height 
Value 

Height Unit 
Corrected 
Height ft 

AGL 

Height 
Value 

Height Unit 
Corrected 
Height ft 

AGL 

Height 
Value 

Height Unit 
Corrected 
Height ft 

AGL 

Height 
Value 

Height Unit 
Corrected 
Height ft 

AGL 

Point 

Point 

Point 

Point 

Point Distance 
NM 

Height ft Power % ETR Speed kts Climb 
Angle ° 

Climb Rate 
fpm 

Duration 
sec 

Speed kts Climb 
Angle ° 

Climb Rate 
fpm 

Duration 
sec 

Distance 
NM 

Height ft Power % ETR Speed kts Climb 
Angle ° 

Climb Rate 
fpm 

Duration 
sec 

Distance 
NM 

Height ft Power % ETR Speed kts Climb 
Angle ° 

Climb Rate 
fpm 

Duration 
sec 

Distance 
NM 

Height ft Power % ETR Speed kts Climb 
Angle ° 

Climb Rate 
fpm 

Duration 
sec 

Distance 
NM 

Height ft Power % ETR 
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Flight Profile Operations Summary -  Tyndall AFB Proposed MQ-9 Operations

0.00 mins

5.70 mins

8.58 mins

7.36 mins

0.43 mins

0.00 mins

1.37 mins

0.00 mins

1.12 mins

1.50 minsTaxi

LTO Cycle

Takeoff (Afterburner

Takeoff (Military)

Climbout

Approach

Taxi

Closed Pattern (TGO Cycle)

Takeoff (Afterburner

Takeoff (Military)

Climbout

Approach



Arrivals

Profile Day Night Total
Yearly 

Total
Percent 

MQ9A0101 6.606 0.348 6.953 2,537.8     90%

MQ9A1901 0.734 0.039 0.773 282.1        10%

Total 7.726 2,820.0     

Departures

Profile Day Night Total
Yearly 

Total
Percent 

MQ9D1901 6.745 0.209 6.953 2,537.8     90%

MQ9D0101 0.749 0.023 0.773 282.1        10%

Total 7.726 2,820.0     

T/o Mil 0.57 mins

C/o 10.25 mins

Approach 11.24 mins

T/o Mil 10.82 mins

C/o 6.91 mins

Approach 3.48 mins

Taxi 0.85 mins

Power Setting Method 

Altitude Method



Arrivals

MQ9A0101 MQ9A1901

90% 10%

Distance Distance Height Speed Duration

NM ft ft kts sec

a 33.9 205980 5,982 60 Variable 200 87.33

29 176507 3000 60.00 200 44.67 c/o

b 26.58 161503 1,482 60 Variable 200 111 c/o

c 20.41 124014 1,000 AGL 60  Variable 200 259 c/o

d 7.83 47576 1,000 AGL 20  Variable 150 87 Approach

e 4.81 29226 500 AGL 35  Parallel 100 122 Approach

f 1.41 8567 500 AGL 17  Parallel 100 51 taxi

g 0 0 50 AGL 17  Parallel 100

11.24 mins

6.91 mins

3.48 mins

0.85 mins

Departures

MQ9D1901 MQ9D0101

90% 10%

Distance Distance Height Speed Duration

NM ft ft kts sec

a 0 0 AGL 100  Variable 0 26 T/o Mil

b 0.33 0 100 Variable 90 8.17 T/o Mil

2 9577 500 100.00 158 35.83 T/o Mil

c 1.97 658 100 Variable 180 27 T/o Mil

d 3.39 1,223 100 Variable 200 552.28 T/o Mil

7 45427 3000 95.76 200 141.72

e 41.97 18,000 60 Variable 200

0.57 mins

10.25 mins

T/o Mil 10.82 mins

Point

Power

% Torque

T/o Mil

Power Setting Method

C/o

Altitude Method

Altitude Method

Climbout

Approach TIM

Taxi

Power Setting Method

Point

Power

% Torque

Approach TIM



Closed Patterns

Profile Day Night Total Yearly Total Percentage

MQ9C0101 27.814 0 27.814 10,152.1     90%

MQ9C1901 3.09 0 3.09 1,127.9       10%

Total 30.904 11,280.0     



MQ9C0101 MQ9C1901

90% 10%

Distance Height Speed Duration

NM ft kts sec

a 0 50 AGL 15  Variable 100 6 taxi

b 0.16 0 AGL 100  Variable 100 17 T/o Mil

c 0.66 0 AGL 100  Variable 110 21 T/o Mil

d 1.4 300 AGL 100  Variable 150 44 T/o Mil

e 3.23 1,000 AGL 30  Variable 150 39 Appraoch

f 4.79 1,000 AGL 30  Parallel 140 28 Approach

g 5.78 1,000 AGL 17  Parallel 120 51 taxi

h 7.4 300 AGL 17  Parallel 110 33 taxi

i 8.37 50 AGL 17  Parallel 100

T/o Mil 1.37

Approach 1.12

Taxi 1.50

Point

Power

% Torque

Power Setting 

Method



> </=

92.5 105

50 92.5

18.5 50

0 18.5

% Thrust Range

Takeoff Military

Climb Out

Approach

Taxi/Idle Out/In

Mode
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 Flight Profile Operations Summary 

T-6 Aircraft with PT6A-68 Engine - Vandenberg AFB Proposed Operations 

Arrivals 

Profile Track Day Evening Night Total 

MQ9A03 

MQ9A04 

30A2_MQ9 - OVERHEAD ARRIVAL TO RWY 30 

12A2_MQ9 - OVERHEAD ARRIVAL TO RWY 12 

5.976 

0.591 

0.703 

0.592 

0.352 

0.593 

7.031 

0.594 

Total: 6.567 0.773 0.386 7.726 

Runway 12A: 

Runway 30D: 

Total: 

9.00% 

91.00% 

85.00% 

9.00% 

91.00% 

10.00% 

9.00% 

91.00% 

5.00% 

9.00% 

91.00% 

Closed Patterns 

Profile Track Day Evening Night Total 

MQ9C01 

MQ9C02_R 

MQ9C03 

MQ9C04 

30EMQ9 - MQ9 Pattern East 13.358 

30WMQ9_R - MQ9 Pattern West - crosswind before end of runway per bio re 13.358 

12EMQ9 - MQ9 Pattern East 1.321 

12WMQ9 - MQ9 Pattern West 1.321 

Total: 29.359 

Runway 12: 9.00% 

Runway 30: 91.00% 

Total: 95.00% 

0.703 

0.703 

0.07 

0.07 

1.545 

9.00% 

91.00% 

5.00% 

0 

0 

0 

0 

0 

0.00% 

0.00% 

0.00% 

14.061 

14.061 

1.391 

1.391 

30.904 

9.00% 

91.00% 

Departures 

Profile Track Day Evening Night Total 

MQ9D01 

MQ9D02 

30DD1_MQ9 - MQ9 Departure 

12AD1 - GAVIOTA THREE DEPARTURE - TXY A INTERSECTION 

6.468 

0.64 

0.352 

0.035 

0.211 

0.021 

7.031 

0.695 

Total: 7.108 0.386 0.232 7.726 

Runway 12A: 

Runway 30D: 

Total: 

9.00% 

91.00% 

92.00% 

9.00% 

91.00% 

5.00% 

9.00% 

91.00% 

3.00% 

9.00% 

91.00% 



 

    

 

 

 

    

 

 

 

 

    
   

    
 

 

 

    

 

 

 

   

 

    
   

Flight Profile Details 

MQ9A03 - Arrival from South 

Notes Arrival from South 

Day Ops 5.97608 

Night Ops 0.351534 

Aircraft T-6 

Engine PT6A-68 

A/C Category Based 

Runway/Pad 30D 

Track 30A2_MQ9 - OVERHEAD ARRIVAL TO RWY 30 

Runup Time ----

Takeoff Displacement 0 ft 

Landing Displacement 0 ft 

Profile Segments 

Point Distance Height Power Speed Climb Angle Climb Rate Duration 

NM ft % Torque kts ° fpm sec 

a 33.9 5,632 AGL 60 Variable 200 -1.5 -500 462 

b 8.23 1,532 AGL 60 Variable 200 0 0 48 

c 5.57 1,532 AGL 20 Variable 200 0 0 32 

d 4.02 1,532 AGL 35 Parallel 150 -3.7 -800 73 

e 1.48 532 AGL 17 Parallel 100 -3.1 -500 53 

f 0 50 AGL 17 Parallel 100 

MQ9A04 - Arrival from North 
Notes Arrival from North 

Day Ops 0.591041 

Night Ops 0.034767 

Aircraft T-6 

Engine PT6A-68 

A/C Category Based 

Runway/Pad 12A 

Track 12A2_MQ9 - OVERHEAD ARRIVAL TO RWY 12 

Runup Time ----

Takeoff Displacement 0 ft 

Landing Displacement 0 ft 

Profile Segments 

Point Distance Height Power Speed Climb Angle Climb Rate Duration 

NM ft % Torque kts ° fpm sec 

a 33.9 5,632 AGL 60 Variable 200 -1.5 -500 462 

b 8.23 1,532 AGL 60 Variable 200 0 0 48 

c 5.57 1,532 AGL 20 Variable 200 0 0 32 

d 4.02 1,532 AGL 35 Parallel 150 -3.7 -800 73 

e 1.48 532 AGL 17 Parallel 100 -3.1 -500 53 

f 0 50 AGL 17 Parallel 100 



   

 

 

  

 

 

 

   

 

    
   

      

     
     

   

 

 

 

 

 

 

 

    
    

  

   

MQ9C01 - VFR Pattern 
Notes VFR Pattern 

Day Ops 13.3583 

Night Ops 0 

Aircraft T-6 

Engine PT6A-68 

A/C Category Based 

Runway/Pad 30 

Track 30EMQ9 - MQ9 Pattern East 

Runup Time ----

Takeoff Displacement 0 ft 

Landing Displacement 0 ft 

Profile Segments 

Point Distance Height Power Speed Climb Angle Climb Rate Duration 

NM ft % Torque kts ° fpm sec 

a 0 50 AGL 15 Variable 100 -2.9 -500 6 

b 0.16 0 AGL 100 Variable 100 0 0 17 

c 0.66 0 AGL 100 Variable 110 3.8 900 21 

d 1.4 300 AGL 100 Variable 150 3.8 1000 44 

e 3.23 1,032 AGL 30 Variable 150 0 0 171 

f 10.1 1,032 AGL 30 Parallel 140 0 0 168 

g 16.16 1,032 AGL 17 Parallel 120 -3.6 -700 59 

h 18.05 300 AGL 17 Parallel 110 -2.4 -400 34 

i 19.04 50 AGL 17 Parallel 100 

MQ9C02_R - VFR Pattern - crosswind 

before end of runway per bio restric 
VFR Pattern - crosswind before end of runway 

Notes per bio restric flight track modified to comply 

with restrictions in current 

Day Ops 13.3583 

Night Ops 0 

Aircraft T-6 

Engine PT6A-68 

A/C Category Based 

Runway/Pad 30 

Track 
30WMQ9_R-MQ9 Pattern West - crosswind 

before end of runway per bio re 

Runup Time ----

Takeoff Displacement 0 ft 

Landing Displacement 0 ft 

Profile Segments 

Point Distance Height Power Speed Climb Angle Climb Rate Duration 

NM ft % Torque kts ° fpm s ec 

a 0 50 AGL 15 Variable 100 -2.9 -500 6 

b 0.16 0 AGL 100 Variable 100 0 0 17 

c 0.66 0 AGL 100 Variable 110 3.8 900 21 

d 1.4 300 AGL 100 Variable 150 3.8 1000 44 

e 3.23 1,032 AGL 30 Variable 150 0 0 89 

f 6.8 1,032 AGL 30 Parallel 140 0 0 178 

g 13.24 1,032 AGL 17 Parallel 120 -4.6 -900 47 

h 14.75 300 AGL 17 Parallel 110 -2.4 -400 34 

i 15.73 50 AGL 17 Parallel 100 



   

 

 

  

 

 

 

   

 

    
   

   

 

 

 

 

 

 

   

 

    
   

MQ9C03 - VFR Pattern 
Notes VFR Pattern 

Day Ops 1.32115 

Night Ops 0 

Aircraft T-6 

Engine PT6A-68 

A/C Category Based 

Runway/Pad 12 

Track 12EMQ9 - MQ9 Pattern East 

Runup Time ----

Takeoff Displacement 0 ft 

Landing Displacement 0 ft 

Profile Segments 

Point Distance Height Power Speed Climb Angle Climb Rate Duration 

NM ft % Torque kts ° fpm sec 

a 0 50 AGL 15 Variable 100 -2.9 -500 6 

b 0.16 0 AGL 100 Variable 100 0 0 17 

c 0.66 0 AGL 100 Variable 110 3.8 900 21 

d 1.4 300 AGL 100 Variable 150 3.8 1000 44 

e 3.23 1,032 AGL 30 Variable 150 0 0 161 

f 9.72 1,032 AGL 30 Parallel 140 0 0 178 

g 16.13 1,032 AGL 17 Parallel 120 -3.6 -700 60 

h 18.05 300 AGL 17 Parallel 110 -2.4 -400 34 

i 19.04 50 AGL 17 Parallel 100 

MQ9C04 - VFR Pattern 
Notes VFR Pattern 

Day Ops 1.32115 

Night Ops 0 

Aircraft T-6 

Engine PT6A-68 

A/C Category Based 

Runway/Pad 12 

Track 12WMQ9 - MQ9 Pattern West 

Runup Time ----

Takeoff Displacement 0 ft 

Landing Displacement 0 ft 

Profile Segments 

Point Distance Height Power Speed Climb Angle Climb Rate Duration 

NM ft % Torque kts ° fpm sec 
a 0 50 AGL 15 Variable 100 -2.9 -500 6 

b 0.16 0 AGL 100 Variable 100 0 0 17 

c 0.66 0 AGL 100 Variable 110 3.8 900 21 

d 1.4 300 AGL 100 Variable 150 3.8 1000 44 

e 3.23 1,032 AGL 30 Variable 150 0 0 161 

f 9.72 1,032 AGL 30 Parallel 140 0 0 178 

g 16.16 1,032 AGL 17 Parallel 120 -3.6 -700 59 

h 18.05 300 AGL 17 Parallel 110 -2.4 -400 34 

i 19.04 50 AGL 17 Parallel 100 



  

 

 

 

 

 

 

    
   

 

   

  

 

 

    

 

 

 

   

 

    
   

MQ9D01 - to North 
Notes 

Day Ops 

Night Ops 

Aircraft 

Engine 

A/C Category 

Runway/Pad 

Track 

Runup Time 

Takeoff Displacement 

Landing Displacement 

Profile Segments 

T-6 

PT6A-68 

Based 

30D 

30DD1_MQ9 - MQ9 Departure 

5 sec 

0 ft 

0 ft 

Point 

a 

b 

c 

d 

e 

to North 

6.46823 

0.210921 

Distance Height Power Speed Climb Angle Climb Rate Duration 

NM ft % Torque kts ° fpm sec 
0 0 AGL 100 Variable 0 0 0 26 

0.33 0 AGL 100 Variable 90 3.8 900 44 

1.97 658 AGL 100 Variable 180 3.4 1200 50 

4.64 1,632 AGL 100 Variable 200 5.4 1900 509 

32.92 18,000 AGL 60 Variable 200 

MQ9D02 - to South 
Notes to South 

Day Ops 0.639714 

Night Ops 0.02086 

Aircraft T-6 

Engine PT6A-68 

A/C Category Based 

Runway/Pad 12A 

Track 12AD1 - GAVIOTA THREE DEPARTURE - TXY A INTERSECTION 

Runup Time 5 sec 

Takeoff Displacement 0 ft 

Landing Displacement 0 ft 

Profile Segments 

Point Distance Height Power Speed Climb Angle Climb Rate Duration 

NM ft % Torque kts ° fpm sec 

a 0 0 AGL 100 Variable 0 0 0 26 

b 0.33 0 AGL 100 Variable 90 3.8 900 44 

c 1.97 658 AGL 100 Variable 180 3.8 1300 27 

d 3.39 1,223 AGL 100 Variable 200 6.1 2200 463 

e 29.13 18,000 AGL 60 Variable 200 



 

 

  

Arrivals 2783 

Profile Total 
Yearly 

Total 

Percentage 

of total 

Rolling 

Percentage 

New 

Percentage 

MQ9A03 7.031 2566 92% 92% 92% 

MQ9A04 0.594 217 8% 100% 8% 

total/yr 2783 

C/O 

App 

Weighted Avg (Pwr) 

3.56 mins 

2.63 mins 

App 

Weighted Avg (Altitude) 

6.19 mins 



 

MQ9A03 & MQ9A04 100% 

Point 

Distance Distance Height Power Speed Duration 

NM ft ft % ETR kts Sec 

a 33.9 205980 5,632 AGL 60 Variable 200 462 

17.42 105853 3000 AGL 60 200 165.42 

b 8 50006 1532 AGL 60 Variable 200 48 

c 6 33844 1532 AGL 20 Variable 200 32 

d 4 24426 1532 AGL 35 Parallel 150 73 

e 1 8993 532 AGL 17 Parallel 100 53 

f 0 0 50 AGL 17 Parallel 100 

Altitude TIMs App 6.19 

Power Setting TIMs 
C/O 

App 

3.56 

2.63 

PWR 

C/O 

C/O 

Approach 

Approach 

Approach 

Approach 

6.19 



 

 

Departures 

Profile Total 
Yearly 

total 

Percentage 

of total 

MQ9D01 7.031 2566.32 91% 

MQ9D02 0.695 253.68 9% 

total/yr 2819.99 

Weighted Avg (Pwr) 

T/o mil 2.68 mins 

Weighted Avg (altitude) 

T/o Mil 1.09 mins 

C/o 1.59 mins 



 

MQ9D01 91% 

Point 

Distance Distance Height Power Speed Duration 

NM ft ft % ETR kts sec 

a 0 0 0 AGL 100 Variable 0 26 

b 0.33 2005 0 AGL 100 Variable 90 44 

1.58 9577 500 100 158.39 39.7 

c 1.97 11970 658 AGL 100 Variable 180 50 

d 4.64 28193 1,632 AGL 100 Variable 200 509 

7.00 42555 3000 96.66 200 42.5 

e 32.92 200026 18,000 AGL 60 Variable 200 0 

Altitude TIMs 
Mil 

C/o 

1.09 

1.61 

Power Setting TIMs Mil 2.71 

Mil 

Mil 

Mil 

Mil 

Mil 

Mil 

C/O 

2.71 

MQ9D02 9% 

Point 

Distance Distance Height Power Speed Duration 

NM ft ft %ETR kts sec 

a 0 0 0 AGL 100 Variable 0 26 

b 0.33 2005 0 AGL 100 Variable 90 44 

1.58 9577 500 100 158.39 39.68 

c 1.97 11970 658 AGL 100 Variable 180 27 

d 3.39 20598 1,223 AGL 100 Variable 200 463 

6.12 37164 3000 95.76 200 49.0 

e 29.13 176997 18,000 AGL 60 Variable 200 0 

Altitude TIMs 
Mil 

C/O 

1.09 

1.34 

Power Setting TIMs Mil 2.43 

Mil 

Mil 

Mil 

Mil 

Mil 

Mil 

C/O 

2.43 



Mode % Thrust Range 

> </= 

Takeoff Military 92.5 105 

Climb Out 50 92.5 

Approach 18.5 50 

Taxi/Idle Out/In 0 18.5 



LTO Cycle 

Averaged TIMs [(Pwr+Alt)/2] (mins) 

T/o Mil Climbout Approach Taxi 

1.89 2.57 4.41 0.00 

Altitude Method 

T/o Mil 1.09 mins 

Climbout 1.59 mins 

Appraoch 6.19 mins 

Taxi 0.00 mins 

Power Setting Method 

T/o Mil 2.68 mins 

Climbout 3.56 mins 

Appraoch 2.63 mins 

Taxi 0.00 mins 



 

 

Closed Patterns 

Profile Total 
Yearly 

total 

Percentage 

of total 

MQ9C01 14.061 5132.27 45% 

MQ9C02_R 14.061 5132.27 45% 

MQ9C03 1.391 507.72 5% 

MQ9C04 1.391 507.72 5% 

total/yr 11279.96 

Weighted Average 

Taxi 1.56 mins 

Approach 4.85 mins 

T/o Mil 1.37 mins 



 

 

 

 

 

 

 

 

 

MQ9C01 45% 

Point 

Distance Distance Height Power Speed Duration 

NM ft ft % ETR kts sec 

a 0 0 50 AGL 15 Variable 100 6 

b 0.16 972 0 AGL 100 Variable 100 17 

c 0.66 4010 0 AGL 100 Variable 110 21 

d 1.4 8507 300 AGL 100 Variable 150 44 

e 3.23 19626 1032 AGL 30 Variable 150 171 

f 10.1 61369 1032 AGL 30 Parallel 140 168 

g 16.16 98190 1032 AGL 17 Parallel 120 59 

h 18.05 109674 300 AGL 17 Parallel 110 34 

i 19.04 115689 50 AGL 17 Parallel 100 

Power Setting 

Method 

Taxi 1.65 

approach 5.65 

T/o Mil 1.37 

Taxi 

T/o Mil 

T/o Mil 

T/o Mil 

Approach 

Approach 

taxi 

taxi 

mins 

mins 

mins 

MQ9C02_R 45% 

Point 

Distance Distance Height Power Speed Duration 

NM ft ft % ETR kts sec 

a 0 0 50 AGL 15 Variable 100 6 

b 0.16 972 0 AGL 100 Variable 100 17 

c 0.66 4010 0 AGL 100 Variable 110 21 

d 1.4 8507 300 AGL 100 Variable 150 44 

e 3.23 19626 1032 AGL 30 Variable 150 89 

f 6.8 41318 1032 AGL 30 Parallel 140 178 

g 13.24 80448 1032 AGL 17 Parallel 120 47 

h 14.75 89623 300 AGL 17 Parallel 110 34 

i 15.73 95577 50 AGL 17 Parallel 100 

Power Setting TIMs 

Taxi 1.45 

Approach 4.45 

T/o Mil 1.37 

taxi 

T/o Mil 

T/o Mil 

T/o Mil 

Approach 

Appraoch 

taxi 

taxi 



 

 

 

 

 

 

 

MQ9C03 5% 

Point 

Distance Distance Height Power Speed Duration 

NM ft ft % ETR kts sec 

a 0 0 50 AGL 15 Variable 100 6 

b 0.16 972 0 AGL 100 Variable 100 17 

c 0.66 4010 0 AGL 100 Variable 110 21 

d 1.4 8507 300 AGL 100 Variable 150 44 

e 3.23 19626 1032 AGL 30 Variable 150 161 

f 9.72 59060 1032 AGL 30 Parallel 140 178 

g 16.13 98008 1032 AGL 17 Parallel 120 60 

h 18.05 109674 300 AGL 17 Parallel 110 34 

i 19.04 115689 50 AGL 17 Parallel 100 

Power Setting TIMs 

Taxi 1.67 

Approach 5.65 

T/o Mil 1.37 

taxi 

T/o Mil 

T/o Mil 

T/o Mil 

Approach 

Approach 

taxi 

taxi 

MQ9C04 5% 

Point 

Distance Distance Height Power Speed Duration 

NM ft ft % ETR kts sec 

a 0 0 50 AGL 15 Variable 100 6 

b 0.16 972 0 AGL 100 Variable 100 17 

c 0.66 4010 0 AGL 100 Variable 110 21 

d 1.4 8507 300 AGL 100 Variable 150 44 

e 3.23 19626 1032 AGL 30 Variable 150 161 

f 9.72 59060 1032 AGL 30 Parallel 140 178 

g 16.16 98190 1032 AGL 17 Parallel 120 59 

h 18.05 109674 300 AGL 17 Parallel 110 34 

i 19.04 115689 50 AGL 17 Parallel 100 

Power Setting TIMs 

Taxi 1.65 

Approach 5.65 

T/o Mil 1.37 

Taxi 

T/o Mil 

T/o Mil 

T/o Mil 

Approach 

Approach 

Taxi 

Taxi 



Mode % Thrust Range 

> </= 

Takeoff Military 92.5 105 

Climb Out 50 92.5 

Approach 18.5 50 

Taxi/Idle Out/In 0 18.5 
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