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APPENDIX A CORRESPONDENCE 

A.1 General Stakeholder Involvement  

Table A-1 includes the list of agencies, elected officials, interested organizations and others who received 

notification from the United States Department of the Air Force regarding the proposed KC-46A Main 

Operating Base 5 (MOB 5) beddown Environmental Impact Statement organized by base. The names of 

interested members of the public are not included in this list.  

Table A-1. KC-46A MOB 5 EIS General Stakeholder Contact List

Title Organization/Agency Sub-Organization City State 

March ARB 

Representative U.S. House of Representatives California District 41 Washington DC 

Senator U.S. Senate, California -- Washington DC 

Senator U.S. Senate, California -- Washington DC 

Senator California State Senate District 31 Riverside CA 

Assemblymember California State  District 61 Riverside CA 

Vice Chair County of Riverside District 1 Riverside CA 

Mayor City of Riverside -- Riverside CA 

Mayor City of Perris -- Perris CA 

Regional Administrator 
U.S. Environmental Protection 

Agency 
Southwest Office San Francisco CA 

Field Supervisor U.S. Fish and Wildlife Service Carlsbad Fish and Wildlife Office Carlsbad CA 

USFWS Sikes Act 

Coordinator 
U.S. Fish and Wildlife Service Carlsbad Fish and Wildlife Office Carlsbad CA 

Commander U.S. Army Corps of Engineers Los Angeles District Los Angeles CA 

Manager Federal Aviation Administration Southern California TRACON San Diego CA 

Director Federal Aviation Administration Western Service Center Des Moines WA 

OPR Director 
State of California Clearinghouse 

Governor’s Office 
-- Sacramento CA 

SHPO State Historic Preservation Officer Office of Historic Preservation Sacramento CA 

Director 
California Department of Fish and 

Wildlife 
-- Sacramento CA 

Secretary for 

Environmental 

Protection 

California Environmental 

Protection Agency 
-- Sacramento CA 

Executive Officer 
Santa Ana Regional Water Quality 

Control Board 
-- Riverside CA 

Program Supervisor, 

CEQA 

South Coast Air Quality 

Management District 
-- Diamond Bar CA 

Assistant Deputy 

Executive Officer 

South Coast Air Quality 

Management District 

Planning Rule Development and 

Implementations  
Diamond Bar CA 

Executive Director 
Mojave Air Quality Management 

District 
-- Victorville CA 

Executive Director 
Western Riverside Council of 

Governments 
-- Riverside CA 

Community 

Development Director 

City of Moreno Valley 

Community Development 

Department 

-- Moreno Valley CA 

Executive Director March Joint Powers Authority -- Riverside CA 
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Title Organization/Agency Sub-Organization City State 

March ARB (continued) 

Asst. City Mgr. City of Perris -- Perris CA 

City Manager San Bernadino -- San Bernadino CA 

City Manager Moreno Valley -- Moreno Valley CA 

Vice President Provident Bank -- Riverside CA 

Vice President Provident Bank -- Riverside CA 

Vice President Kidder Mathews -- El Segundo CA 

Vice President Fifth Third Bank -- Ontario CA 

Director Altura Credit Union -- Riverside CA 

Vice President Bank of America -- Riverside CA 

Attorney Guralnick & Gilliland, LLP -- Palm Desert CA 

Attorney Blumenthal Law Offices -- Riverside CA 

Reference Librarian Woodcrest Library -- Riverside CA 

Reference Librarian Mead Valley Library -- Mead Valley CA 

Reference Librarian Perris Library -- Perris CA 

Senior Editor The Press-Enterprise -- Riverside CA 

Director 590 KTIE AM -- San Bernardino CA 

Program Manager 91.9 KVCR (NPR) -- San Bernardino CA 

News Director KTTC FOX 11/KCOP13 -- Los Angeles CA 

News Director KTLA-TV -- Los Angeles CA 

News Director NBC4 Los Angeles – KNBC -- Universal City CA 

Vice President - News KABC-TV ABC 7 Glendale CA 

President/CEO 
Greater Riverside Chamber of 

Commerce (GROC) 
-- Riverside CA 

CEO Corona Chamber of Commerce -- Corona CA 

Director 
March Joint Powers Authority 

(JPA) 
-- Riverside CA 

CEO 
Murrieta Wildomar Chamber of 

Commerce 
-- Murrieta CA 

Chairman Riverside Chamber of Commerce -- Riverside CA 

Marketing Riverside Medical Clinic -- Riverside CA 

CNO Riverside Medical Clinic -- Riverside CA 

Senior Director, 

Airspace and Air 

Traffic 

Aircraft Owners and Pilots 

Association (AOPA) 
-- Frederick MD 

Airport Manager Perris Valley Airport -- Perris CA 

Airport Director 
Southern California Logistics 

Airport 
-- Victorville CA 

Director March Field Air Museum -- Riverside CA 

CEO Riverside University -- Riverside CA 

Grissom ARB 

Senator U.S. Senate, Indiana -- Washington  DC 

Senator U.S. Senate, Indiana -- Washington  DC 

U.S. Representative U.S. House of Representatives Indiana 2nd Congressional District Washington  DC 

U.S. Representative U.S. House of Representatives Indiana 5th Congressional District Washington  DC 

U.S. Representative U.S. House of Representatives Indiana 4th Congressional District Washington  DC 

Governor Indiana State House Office of the Governor Indianapolis IN 

Lt. Governor Indiana State House   Indianapolis IN 

Senator Indiana State House Indiana Senate District 21 Indianapolis IN 

Senator Indiana State House Indiana Senate District 18 Indianapolis IN 
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Title Organization/Agency Sub-Organization City State 

Grissom ARB (continued) 

Representative Indiana State House Indiana House District 23 Indianapolis IN 

Representative Indiana State House Indiana House District 38 Indianapolis IN 

Mayor City of Kokomo -- Kokomo IN 

City Clerk  City of Kokomo -- Kokomo IN 

Mayor  City of Peru -- Peru IN 

Peru City 

Clerk/Treasurer 
City of Peru -- Peru IN 

Mayor City of Kokomo -- Kokomo IN 

Mayor City of Kokomo -- Kokomo IN 

City Clerk  City of Kokomo -- Kokomo IN 

Mayor  City of Peru -- Peru IN 

Peru City 

Clerk/Treasurer 
City of Peru -- Peru IN 

Zoning Administrator City of Peru -- Peru IN 

Mayor City of Logansport -- Logansport IN 

Clerk/Treasurer City of Logansport -- Logansport IN 

Town Council 

President 
Town of Bunker Hill -- Bunker Hill IN 

Commission Chairman Miami County District 1 Peru IN 

Commission Chairman Cass County District 1 Logansport IN 

AICP, Executive 

Director/Subdivision 

Administrator 

Cass County Government 

Building 

Logansport/Cass County Planning 

Department 
Logansport IN 

Executive Director 
North Central Indiana Regional 

Planning Council 
-- Peru IN 

President 
Howard County Administration 

Center 
Howard County Commission Kokomo IN 

 State Executive 

Director 
Farm Service Agency -- Indianapolis IN 

Regional Administrator 

(Acting) 

Federal Aviation Administration, 

Great Lakes Regional Office 
O'Hare Lake Office Center Des Plaines IL 

Regional Administrator Ralph Metcalfe Federal Building U.S. EPA Region 5 Chicago IL 

CTA Program 

Specialist 

Natural Resources Conservation 

Service 
-- Indianapolis IN 

Field Supervisor U.S. Fish and Wildlife Service Bloomington Field Office Bloomington IN 

Executive Director 
Indiana Association of Soil and 

Water Conservation Districts 
-- Indianapolis IN 

Director 
Indiana Department of Natural 

Resources 
Executive Office Indianapolis IN 

Director 
Indiana State Department of 

Agriculture 
-- Indianapolis IN 

Clerk Treasurer Galveston Town Hall -- Galveston IN 

President  
Miami County Chamber of 

Commerce 
-- Peru IN 

Executive Director  
Logansport-Cass County Chamber 

of Commerce 
-- Logansport IN 

Director 
Miami County Economic 

Development Authority 
-- Peru IN 
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Title Organization/Agency Sub-Organization City State 

Grissom ARB (continued) 

Director 
Cass County Economic 

Development Authority 
-- Logansport IN 

Executive Director 
Cass Logansport Economic 

Development Organization 
-- Logansport IN 

President Grissom Community Council -- Wabash IN 

Vice President Grissom Community Council -- Peru IN 

Executive Director Grissom Air Museum -- Peru IN 

President Walton Town Hall -- Walton IN 

Commissioner 
Indiana Department of 

Transportation 
-- Indianapolis IN 

Executive Director 
Indiana Economic Development 

Corporation 

Indiana Office of Defense 

Development 
Indianapolis IN 

Board Chairman 
Indiana Economic Development 

Corporation 
-- Indianapolis IN 

Executive Director 
Indiana Office of Community and 

Rural Affairs 
-- Indianapolis IN 

Community Liaison 
Indiana Office of Community and 

Rural Affairs 
Northeast District Avilla IN 

Director Peru Public Library -- Peru IN 

Director 
Kokomo-Howard County Public 

Library Main 
-- Kokomo IN 

Reference Librarian Kokomo Public Library-South -- Kokomo IN 

Executive Director Wabash Carnegie Public Library -- Wabash IN 

Director Logansport Public Library -- Logansport IN 

Managing Editor Kokomo Tribune -- Kokomo IN 

Managing Editor Pharos-Tribune -- Logansport IN 

Editor Associated Press -- Indianapolis IN 

Managing Editor Chronicle-Tribune -- Marion IN 

Managing Editor Indianapolis Business Journal -- Indianapolis IN 

Editor-in-Chief Indianapolis Monthly -- Indianapolis IN 

Editor Indianapolis Recorder -- Indianapolis IN 

Executive Editor Indianapolis Star -- Indianapolis IN 

Managing Editor Journal Gazette -- Fort Wayne IN 

Managing Editor Peru Tribune -- Peru IN 

Editor The Paper -- Wabash IN 

Editor Wabash Plain Dealer -- Wabash IN 

News Reporter 
Indiana Public Broadcasting 

Stations 
-- Indianapolis 

IN 

Director Network Indiana WFI Public Broadcasting Indianapolis IN 

Regional Account 

Manager 
WEDJ-Radio -- Indianapolis 

IN 

Account Manager WLHK-Radio -- Indianapolis IN 

News Director WFYI-Radio -- Indianapolis IN 

Operations Manager WTLC-Radio -- Indianapolis IN 

Radio Station Manager WSQM-Radio -- Indianapolis IN 

Program Director WZPL-Radio -- Indianapolis IN 

General Manager WBAT-Radio -- Marion IN 

General Manager WIWU-Radio -- Marion IN 

Program Director WZWZ-Radio -- Kokomo IN 
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Title Organization/Agency Sub-Organization City State 

Grissom ARB (continued) 

Program Director WWKI-Radio -- Kokomo IN 

News Director WSAL-Radio -- Logansport IN 

Owner WJOT-Radio -- Wabash IN 

President and Owner WKUZ-Radio -- Wabash IN 

Program Director WISH/WNDY-TV -- Indianapolis IN 

News Director WRTV-TV -- Indianapolis IN 

General Manager WTHR-TV -- Indianapolis IN 

General Manager WXIN-TV -- Indianapolis IN 

Director of Operations Ducks Unlimited -- Ann Arbor MI 

President Indiana Farm Bureau -- Indianapolis IN 

Regional Biologist Pheasants Forever Central Indiana Lafayette IN 

Director of 

Conservation 
The Nature Conservancy -- Indianapolis IN 

Executive Vice 

President 

REALTORS Association of 

Central Indiana 
-- Kokomo IN 

General Manager Montgomery Aviation, Inc. -- Peru IN 

General Manager Dean Baldwin Painting -- Peru IN 

Senior Director, 

Airspace and Air 

Traffic 

Aircraft Owners and Pilots 

Association (AOPA) 
-- Frederick MD 

Commissioner 

Indiana Department of 

Environmental Management 

(IDEM) 

Government and Community 

Affairs 
Indianapolis IN 

NEPA Deputy Director 

(Acting) 
U.S. EPA Region V -- Chicago IL 

Tinker AFB 

Senator U.S. Senate, Oklahoma -- Washington DC 

Senator U.S. Senate, Oklahoma -- Washington DC 

Representative  U.S. House of Representatives Oklahoma District 4 Washington DC 

Senator Oklahoma State Senate Oklahoma District 42 Oklahoma City OK 

Representative  
Oklahoma House of 

Representatives 
Oklahoma District 95 Oklahoma City OK 

Mayor City of Del City -- Del City OK 

County Commissioner Oklahoma County  District 2 Oklahoma City OK 

Mayor City of Oklahoma City -- Oklahoma City Ok 

Mayor City of Midwest City -- Midwest City OK 

Governor  Oklahoma  -- Oklahoma City OK 

Field Supervisor U.S. Fish and Wildlife Service 
Oklahoma Ecological Services 

Field Office 
Tulsa OK 

State Director 

Oklahoma Wildlife 

Service 

U.S. Department of Agriculture 
Animal and Plant Health 

Inspection Service 
Oklahoma City OK 

Regional Director Bureau of Indian Affairs Eastern Oklahoma Regional Office Muskogee OK 

Regional Director Bureau of Indian Affairs Southern Plains Regional Office Anadarko OK 

Chief Compliance 

Assurance and 

Enforcement Division 

EPA Region VI 
Compliance Assurance and 

Enforcement Division (6EN-XP) 
Dallas TX 

Regional Administrator EPA Region VI -- Dallas TX 
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Title Organization/Agency Sub-Organization City State 

Tinker AFB (continued) 

State Conservationist U.S. Department of Agriculture 
Natural Resources Conservation 

Service 
Stillwater OK 

State Coordinator U.S. Fish and Wildlife Services 
Oklahoma Ecological Services 

Field Office 
Tulsa OK 

Division Chief 
Federal Emergency Management 

Association (FEMA) 
Mitigation Division Austin TX 

Operations Project 

Manager 

U.S. Army Corps of Engineers, 

Tulsa District 

Planning and Environmental 

Division 
Tulsa OK 

Chief, Planning and 

Management Division 
Oklahoma Water Resource Board -- Oklahoma City OK 

Chairman 
Oklahoma Corporation 

Commission 
-- Oklahoma City OK 

State Forester 
Oklahoma Department of 

Agriculture, Food and Forestry 
Forestry Services Oklahoma City OK 

Director Oklahoma 

Department of Wildlife 

Conservation 

Oklahoma Department of Wildlife 

Conservation 
-- Oklahoma City OK 

Director Oklahoma 

Geological Survey 
Oklahoma Geological Survey -- Norman OK 

Division Manager 
Oklahoma Department of 

Transportation 
Environmental Programs Division Oklahoma City OK 

Executive Director 
Oklahoma Department of 

Environmental Quality 
-- Oklahoma City OK 

Deputy SHPO State Historic Preservation Office -- Oklahoma City OK 

Central Oklahoma 

Clean Cities 

Coordinator 

Association of Central Oklahoma 

Governments 
Central Oklahoma Governments Oklahoma City OK 

Chairman Midwest City Planning Commission Midwest City OK 

Executive Director 
Association of Central Oklahoma 

Governments 
-- Oklahoma City  OK 

Floodplain 

Administrator, 

Director, City Engineer 

Oklahoma City Public Works Department Oklahoma City OK 

General Manager  City of Oklahoma City 
Oklahoma City Water Utilities 

Trust 
Oklahoma City OK 

Vice President  
Greater Oklahoma City Chamber 

of Commerce 
Government Relations and Policy Oklahoma City OK 

Councilman Ward Four City of Oklahoma City -- Oklahoma City OK 

Floodplain 

Administrator, City 

Engineer 

City of Midwest City -- Midwest City OK 

Floodplain 

Administrator 
City of Del City -- Del City OK 

Floodplain 

Administrator 
Oklahoma County -- Oklahoma City OK 

Deputy Director of 

Public Services 
Midwest City Public Library -- Midwest City OK 

Library Manager Del City Library -- Del City OK 

Library Director Tinker Library -- Tinker AFB OK 

Executive Editor The Oklahoman -- Oklahoma City OK 
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Title Organization/Agency Sub-Organization City State 

Tinker AFB (continued) 

Director of 

Programming 
KTOK 1000 News Radio Oklahoma City OK 

Program Director KOKC 1520 News Talk Oklahoma City OK 

News Director KFOR-TV NBC Oklahoma City OK 

News Director KOCO-TV ABC Oklahoma City OK 

Director of Content KWTV-DT News 9 Oklahoma City OK 

News Director KOKH-TV FOX Oklahoma City OK 

Director Will Rogers World Airport 
OKC - Oklahoma City Department 

of Airports 
Oklahoma City OK 

Senior Director 
Aircraft Owners and Pilots 

Association (AOPA) 
Airspace and Air Traffic Frederick MD 

Co-Chair 
Tinker Restoration Advisory 

Board 
Restoration Advisory Board Midwest City OK 

President 
Oklahoma Wildlife Conservation 

Federation 
-- Oklahoma City OK 

President Audubon Society, Oklahoma City -- Oklahoma City  OK 

Chapter Chair Sierra Club Oklahoma Chapter Oklahoma City OK 

Community Relations, 

Chair of Executive 

Committee 

Tinker Restoration Advisory 

Board 
-- Choctaw OK 

Key: AFB = Air Force Base; AOPA = Aircraft Owners and Pilots Association; ARB = Air Reserve Base; CA = California; CEO = Chief 

Executive Officer; CEQA = California Environmental Quality Act; CNO = Chief Nursing Officer; CTA = Conservation Technical 

Assistance; DC = District of Columbia; EIS = Environmental Impact Statement; EPA = Environmental Protection Agency; FEMA = 

Federal Emergency Management Association; GROC = Greater Riverside Chamber of Commerce; IDEM = Indiana Department of 

Environmental Management; IL = Illinois; IN = Indiana; JPA = Joint Powers Authority; MD = Maryland; MOB 5 = Main Operating 

Base 5; NEPA = National Environmental Policy Act; NPR = National Public Radio; OK = Oklahoma; OKC = Oklahoma City; OPR = 

Office of Planning and Research; SHPO = State Historic Preservation Office; TRACON = Terminal Radar Approach Control; TX = 

Texas; U.S. = United States; USFWS = U.S. Fish & Wildlife Service; WA = Washington. 
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A.1.1 General Stakeholder Notification Letter  
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A.2 Tribal Consultation (Example Letter and Attachments) 

To support this Environmental Impact Statement, the Department of the Air Force is consulting on a government-to-government basis with 

potentially affected federally-recognized Native American tribes with historic cultural association to the areas around the three bases. Listed 

below is an example of the letter and attachments sent to the Native American tribes identified by base on Table A-2. 
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Table A-2. Native American Tribes Consultation Record

Tribe Summary Response 

NEPA 

Notification 

Letter 

Section 106 Letter 

Follow-Up 

Correspondence 

(email/phone calls) 

March ARB 

Agua Caliente 

Band of Cahuilla 

Indians 

At this time ACBCI has no 

comments, but please 

continue to provide our office 

with updates as the project 

progresses. Also, please 

inform our office if there are 

changes to the scope of this 

project. 

10/31/22 Emailed 2/7/23 

• Phone - 3/8/23 

•  Received letter 

closing consultation 

- 3/8/23  

Cabazon Band of 

Mission Indians, 

California 

 10/31/22 Mailed 2/7/23 

• Email - 3/9/23 

• Phone and email -

4/11/23  

• Concur closure of 

consultation 

Cahuilla Band of 

Indians 

Cultural Director responded 

and requested another copy of 

the letter be sent by email.   

10/31/22 
Emailed/Mailed 

2/7/23 

• Email - 3/9/23 

(included additional 

copy of the letter)  

• Phone – 4/11/23 LM 

Morongo Band of 

Mission Indians 

Received acknowledgement 

receipt of the Scoping Letter 

on 4/10/23 

10/31/22 Mailed 2/7/23 
• Email - 3/9/23 

• Phone - 4/11/23 LM 

Pala Band of 

Mission Indians 
 10/31/22 Emailed 2/7/23 

• Email - 3/9/23 

• Phone - 4/11/23 LM 

Pechanga 

Temecula Band 

of Luiseño 

Mission Indians 

Email response received on 

3/9/23. Chris is following up 

and working to schedule a 

meeting with the Tribe. 

Additional information was 

provided to the Tribe on 

3/13/23. Discussions are 

ongoing. Chris proposed an 

agenda by email and called on 

3/14/23 and sent additional 

information on 3/21/23. The 

SHPO report was provided on 

4/5/23. 

10/31/22 
Emailed 2/7/23 

Mailed 2/9/23 

• Sent SHPO report 

and working on the 

cultural request  

• Received email - 

4/9/23  

• Requested 

consultation and 

wants to be notified 

of public hearings. 

March ARB is 

located in a 

Traditional Cultural 

Property; requested a 

face-to-face meeting. 

Ramona Band of 

Cahuilla 
 10/31/22 Emailed 2/7/23 

• Email - 3/9/23 

• Phone and email - 

4/11/23 

Santa Rosa Band 

of Cahuilla 

Indians 

 10/31/22 Emailed 2/7/23 

• Email - 3/9/23 

• Phone - 4/11/23 LM 

(in meeting) 

Soba Band of 

Luiseno 
  Emailed 2/7/23 

• Email - 3/9/23 

• Phone - 4/11/23 (will 

respond with a letter) 
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Tribe Summary Response 

NEPA 

Notification 

Letter 

Section 106 Letter 

Follow-Up 

Correspondence 

(email/phone calls) 

Twenty Nine 

Palms Band of 

Mission Indians 

  Emailed 2/7/23 

• Email - 3/9/23  

• Phone and email - 

4/11/23 LM 

Grissom ARB 

Citizen 

Potawatomi 

Nation 

The Citizen Potawatomi 

Nation THPO office has 

determined that the 

undertaking referenced in 

your letter will not impact any 

known Potawatomi sites. 

In the event of an inadvertent 

discovery during construction, 

please cease all activities and 

notify my office 

immediately. 

10/31/22 Emailed 3/6/23  

• Phone - 3/16/23 

• Phone - 4/3/23 

• Response received - 

4/6/23 

• Consultation is 

complete. 

Forest County 

Potawatomi 

No Historic Properties 

affected of significance to the 

FCPC, however, we request to 

remain as a consulting party 

for this project 

10/31/22 
Emailed 3/6/23 

Confirmed receipt 
• Response received - 

3/7/23 

Hannahville 

Indian 

Community 

 10/31/22 
Emailed 3/6/23 

Confirmed receipt 

• Phone - 3/16/23 

• Letter mailed - 

3/21/23 

• Email - 4/20/23  

Kickapoo Tribe 

in Kansas 
 10/31/22 

Emailed 3/6/23 

Confirmed receipt;  

• Tribal website email 

- 3/16/23 

• Letter mailed - 

3/21/23 

• Email - 4/20/23 

Kickapoo Tribe 

of Oklahoma 
 10/31/22 

Emailed 3/6/23;  

Confirmed receipt 

Tribal website email -

3/16/23 

• Additional emails -

3/30/23 

• Email - 4/20/23 

Miami Tribe of 

Oklahoma 

This Tribe has concerns with 

the project’s proximity to at 

least 4 historically known 

Miami houses, one historical 

Miami Village, one of our 

reservations and a precontact 

village. Requested 48 hour 

notification if any materials 

found during construction. 

Requested to serve as a 

consulting party. Grissom 

ARB followed up on the 

location of resources. Specific 

locations are not available, all 

resources appear to be outside 

the base boundary.  

10/31/22 
Emailed 3/6/23 

Confirmed receipt 

• Email - 3/24/23 

• Response received - 

4/19/23 

• Tribe will continue 

to be included in 

public notifications. 
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Tribe Summary Response 

NEPA 

Notification 

Letter 

Section 106 Letter 

Follow-Up 

Correspondence 

(email/phone calls) 

Peoria Tribe of 

Indians of 

Oklahoma 

 10/31/22 
Emailed 3/6/23 

Confirmed receipt 

• Email - 3/24/23 

• Email - 4/20/23 

Pokagon Band of 

Potawatomi 

Indians 

 10/31/22 Emailed 3/6/23 
• Email - 3/24/23 

• Email - 4/20/23 

Prairie Band of 

Potawatomi 

Nation 

 10/31/22 
Emailed 3/6/23 

Confirmed receipt 

• Email - 3/24/23 

• Email - 4/20/23 

Osage Nation 

This base is located outside of 

the Osage ancestral territory, 

and the Osage 

Nation will not need to 

provide comment on future 

projects that are located 

in Peru, Indiana. 

10/31/22 
Emailed 3/6/23, 

Confirmed receipt 

• Phone - 3/16/23 

• Phone - 3/31/23 

• Request for CR 

Survey and 

estimated soil 

disturbance 

• Email - 4/3/23 (as 

follow up) 

• Email - 4/20/23 

• Consultation is 

complete.  

Tinker AFB 

Caddo Nation of 

Oklahoma 

Project does not affect known 

cultural, traditional or sacred 

sites of interest to the Caddo 

Nation. The Caddo Nation has 

no objection to the project at 

this time. 

10/31/22 Mailed 2/22/23 

• Received email - 

2/28/23 

• Consultation is 

complete. 

Muscogee 

(Creek) Nation 
 10/31/22 Mailed 2/22/23 

• Phone - 3/10/23 LM 

• Email - 3/29/23  

• Email - 5/4/23 

Osage Nation  10/31/22 Mailed 2/22/23 

• Phone - 3/10/23 LM 

• Email - 3/29/23 

• Email - 5/4/23 

Seminole Nation 

No significant effects on 

historic properties. The last 

paragraph of the letter states 

“work would be temporarily 

halted at the discovery site.” If 

the word “will” replaced it I 

will be very satisfied and 

concur fully with the project. 

10/31/22 Mailed 2/22/23 

• Received email - 

3/2/23  

• Consultation is 

complete. 

Wichita and 

Affiliated Tribes 
 10/31/22 Mailed 2/22/23 

• Phone - 3/10/23 

• Email - 3/29/23 

• Email - 5/4/23 

Key: ACBCI = Agua Caliente Band of Cahuilla Indians; AFB = Air Force Base; ARB = Air Reserve Base; CR = Cultural Resources; 

FCPC = Forest County Potawatomi Community; LM = left message; NEPA = National Environmental Policy Act; SHPO = State 

Historic Preservation Office; THPO – Tribal Historic Preservation Office. 
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A.3 National Historic Preservation Act Section 106 Consultation  

Consultation with California, Indiana and Oklahoma State Historic Preservation Offices (SHPOs) is 

being completed in accordance with Section 106 of the National Historic Preservation Act. Listed below 

are the Section 106 letters and associated attachments sent to each of the SHPOs. 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-17 June 2023 

 

A.3.1 Section 106 SHPO Consultation Letter for March Air Reserve Base (ARB) 
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March ARB Section 106 SHPO Response Letter 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-25 June 2023 

 

March ARB Response to the Section 106 SHPO Letter 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-26 June 2023 

 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-27 June 2023 

 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-28 June 2023 

 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-29 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-30 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-31 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-32 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-33 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-34 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-35 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-36 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-37 June 2023 

 

 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-38 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-39 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-40 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-41 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-42 June 2023 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-43 June 2023 

 

 

 



 
KC-46A Main Operating Base 5 (MOB 5) Environmental Impact Statement (EIS)  

Draft A-44 June 2023 

 

March ARB Section 106 SHPO Response Letter 
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A.3.2 Section 106 SHPO Consultation Letter for Grissom ARB 
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Section 106 SHPO Response Letter for Grissom ARB 
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A.3.3 Section 106 SHPO Consultation Letter for Tinker Air Force Base (AFB) 
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Section 106 SHPO Response Letter for Tinker AFB 
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Section 106 Oklahoma Archeological Survey Response Letter for Tinker AFB 
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A.4 Endangered Species Act (ESA) Section 7 Consultation 

A.4.1 ESA Section 7 Consultation for March ARB 
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A.4.2 ESA Section 7 United States Fish and Wildlife Consultation for Grissom ARB 
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A.4.3 ESA Section 7 United States Fish and Wildlife Consultation for Tinker AFB 
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ACRONYMS AND ABBREVIATIONS 

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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APPENDIX B AIR QUALITY 

B.1 Introduction 

This appendix describes the methods used to estimate construction and operational air emissions for the 

KC 46A Main Operating Base 5 (MOB 5) Beddown EIS. The analysis includes emissions estimations 

for proposed activities at the following alternative basing locations: March ARB, California; Grissom 

ARB, Indiana; and Tinker AFB, Oklahoma. Each project alternative would require construction 

activities and would include aircraft operations within the base region. 

B.2 Emission Calculation Methods  

Emissions associated with the proposed m MOB 5 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 2019). The first step of this approach involved 

conducting an assessment to determine if a proposed action is exempt from air quality analyses. The 

proposed MOB 5 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 5.0.18a, to estimate 

construction and operational emissions from the proposed MOB 5 basing alternatives (Solutio 

Environmental, Inc. 2022). 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),  

• Lead (Pb), 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 B-1 and B-2 of this appendix present 

documentation of these emissions estimates for each project basing alternative.  

B.2.1 Calculations for Construction  

The ACAM evaluates emissions from the following types of construction activities:  

• Demolition,  

• Site Grading, 

• Trenching/Excavation, 
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• 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 2024 and would be completed in year 2025 at 

each alternative basing location. 

B.2.2 Calculations for Operations  

The MOB 5 action would replace an existing KC-135R mission with a KC-46A mission at one of the basing 

alternative locations. These missions would generate emissions due to (1) aircraft operations, (2) aircraft 

engine maintenance and testing, (3) aerospace ground equipment (AGE), (4) space and water heating, 

and (5) privately-owned vehicles (POVs) and government-owned vehicles (GOVs). 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 in calendar year 2025 and during the second year of 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.  

Flight operations (including arrivals, departures, and patterns) 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 above ground level (AGL), based on the site-specific flight profiles developed and the projected 

frequency of use of each flight profile.  

Calculations for each project alternative showing the time-weighted average assigned to each flight 

pattern based on the TIM and its percentage of use, consistent with the operational data used throughout 

this analysis, are available on the project website at: http://www.kc-46a-mob5.com/index.aspx. The 

following section includes discussion of the methodologies and calculations used to derive the time 

http://www.kc-46a-mob5.com/index.aspx
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weighted average TIMs for each flight operation, consistent with the operational data used throughout 

this analysis. 

B.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.  

Example Table From a Noise Modeling Operational Data Description Document 

 

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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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. 

 

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 

  

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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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 

Example Noise Profile with Extrapolation of Critical Point 

 
  

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
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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 

Example Noise Profile with Derived Flight Distances 

 
  

(Db - Da)

b

a

(Ab - Aa)

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
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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 approximated. Segment time 

(ST) is approximated by dividing the segment’s flight distance (FD) by the AS of the segment. 

𝑺𝑻 =  
𝑭𝑫

𝑨𝑺
 

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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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) 

Example Noise Profile with Derived Takeoff and Climb Out TIMs 

 

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

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
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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  

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
  

  

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 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 approach), add all 

segment times that are associated with each specific mode as defined by percent thrust range only. 

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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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). 

𝐑𝐞𝐩𝐫𝐞𝐬𝐞𝐧𝐭𝐚𝐭𝐢𝐯𝐞 𝐓𝐈𝐌𝑨𝒑𝒑𝒓𝒐𝒂𝒄𝒉 = 𝟏𝟗. 𝟐 + 𝟕𝟏. 𝟓 + 𝟐𝟑. 𝟗 + 𝟏𝟏. 𝟓 = 𝟏𝟐𝟔. 𝟏 𝒔𝒆𝒄 

Representative TIMMode = (Ʃ TIMsegement ) x PercentMode  

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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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 

B.3 Organization Of Emissions Data In Attachments 

Appendix B includes the following attachments that present construction and operational emissions data 

and estimates in summary and detail reports: 

• Attachment B-1: AFRC KC-46A MOB 5 – March ARB Alternative Record of Conformity 

Analysis (ROCA) and Grissom ARB and Tinker AFB Record of Air Analysis (ROAA) Summary 

Reports. 

• Attachment B-2: AFRC KC-46A MOB 5 - March ARB Alternative – Detail Air Conformity 

Applicability Model Report. 

The ACAM summary reports include general project alternative information and summaries of total 

calendar year emissions. The ACAM detail reports include specific information on construction and 

operational source activities, emission factors, and emission calculation methods. The detail ACAM 

reports for the Grissom ARB and Tinker AFB Alternatives are available on the project website at: 

http://www.kc-46a-mob5.com/index.aspx. 

B.3.1 Organization of Construction Emissions Data  

The ACAM detail reports for each project alternative present sections on construction projects that 

include emissions data for one or more of the following activities: 

• General Information, 

• Construction/Demolition, 

• Trenching/Excavating Phase, 

• Building Construction Phase, 

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

+              +             +              +              +             +               =

http://www.kc-46a-mob5.com/index.aspx
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• Architectural Coatings Phase, 

• Site Grading Phase, and 

• Paving Phase. 

B.3.2 Organization of Operations Emissions Data 

The ACAM detail report for each project alternative contains operations emissions data for the proposed 

KC-46A mission and the replaced KC-135R 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), 

• Aircraft Engine Test Cell, and  

• AGE. 

Each ACAM detail report also includes sections for an emergency diesel-powered generator and space 

heating associated with a new maintenance hangar and a section titled Personnel, which includes the 

operational emissions calculations for POV and GOV activities for KC-135R and KC-46A missions at 

each basing location.  

B.4 References 

AFCEC. (2019). Air Force Air Quality Environmental Impact Analysis Process (EIAP) Guide – 

Fundamentals, Volume 1 of 2. Air Force Civil Engineer Center, Compliance Technical Support 

Branch. 

Solutio Environmental, Inc. (2022). U.S. Air Force Air Conformity Applicability Model (ACAM). 

Developed by Solutio Environmental, Inc. Version 5.0.18a.  
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ATTACHMENT B-1 

AFRC KC-46A MOB 5 – MARCH ARB ALTERNATIVE RECORD OF CONFORMITY 

ANALYSIS (ROCA) AND GRISSOM ARB AND TINKER AFB RECORD OF AIR ANALYSIS 

(ROAA) SUMMARY REPORTS 
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ATTACHMENT B-2 

AFRC KC-46A MOB 5 - MARCH ARB ALTERNATIVE – DETAIL AIR CONFORMITY 

APPLICABILITY MODEL REPORT 
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The Time in Mode (TIM) tables and the ACAM Detailed Reports for Grissom 

ARB and Tinker AFB are located on the project website at:  

www.kc-46a-mob5.com/index.aspx  

http://www.kc-46a-mob5.com/index.aspx
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